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; Cﬁerhical Equilibrium

Q.1: Explain irreversible and reversible reactions?
Ans.vlrreversible reactions:

“Those chemical reactions which proceed in forward direction only
are called irreversible reactions.” OR

“Those ‘chemical reactions in which reactants are changed into

. Pproducts only -and products are not changed to reactants are called

irreversible reactions.”
Characteristics of irreversible reactlons
Irreversible reactions have the following characteristics: .

i. These reactions proceed in one direction only.

ii. They are'represented by a single arrow sign (———»)

iii: No equilibrium state is established in irreversible reactions.

iv. These reactions go to completlon
Examples:

A few examples of irreversible reactions are given below:

i. Reaction of carbon with oxygen:

. C(s) + O2(g) ——>CO02(q)

- ii. Reaction of hydrogen with oxygen: -

2Hz (g) + O2 (g) ——>2H20 ()

iii. Reactlon of sodium with chlorine:
2Na (s) + Cl2 () ——>2NaCl (s)

iv. Reaction of zinc with hydrochloric acid: .
Zn(s) + 2HC| (@q) ——> ZnClz2 (s) + Hz (g)

Reversible reactions:

“Those chemical reactions which proceed both in forward and
backward directions are called reversible reactions.” OR

“Those chemical reactions in which the reactants react to form the

" products and the products react to form the reactants back are called

reversible reactions.”
Characteristics of reversible reactions:
A reversible reaction has the following characteristics:
i. These reactions proceed in two directions i.e. forward and backward
ii. These reactions never go to completion i.e. the reactants are not fully
converted into products.
iii. Their reversibility can exist.in closed containers’only.
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“iv. A state of dynamic equilibrium is established in all rever%reactions.
v. These reactions are represented by double arrow sign (“,_ ).
Examples: . . .

Following are a few examples of reversible reactions:
i. Reaction of nitrogen with hydrogen:
Nz(g) + 3Hz(9) = 2NHs(g)
At the start, reaction goes in forward direction but as soon as some
amount of ammonia is formed, the ammonia molecules dissociate to
nitrogen and hydrogen. Thus the reaction is reversed. :

Some other examples are: )
ii. Reaction of sulphur dioxide with oxygen:

. 2S02(g) + O2(g) —\-_—\_ 2S0s3(g)
iii. Reaction of hydrogen with iodine:
Ha(g) + l2(@) == 2HI (@)
iv. Reaction of nitrogen with oxygen:
Na(g) + O2(9) == 2NO () _

Q.2: Explain chemical equilibrium/Dynamic equillibri'um with examples?
Ans. Chemical equilibrium/Dynamic equilibrium:

History: ‘ . . .
Chemical equilibrium (Dynamic equilibrium) was first discovered by

a French chemist Claude Louis Berthollet in 1803.

Definition: o .
“The state of a reversible chemical reaction in which the rate of

forward reaction becomes equal to the rate of reverse reaction-is called
chemical equilibrium/Dynamic equilibrium.” OR . -
“The state of a reversible chemical reaction at which the reactants
are continuously changing to products and the products are continuously
changing to the reactants back but the concentrations of reactants an_d
products remain constant is called chemical - equilibrium/Dynamic
equilibrium.”
Explanation:
Consider a general chemical reaction in which reactant A reacts
with reactant B in gaseous state, in a closed container, to form products ©
and D.

A(g)+B(g) T= C(g)+D(g)
The detail about this general reversible reaction is given below;
i. Concentrations at the start: :
At the start of the reaction the concentrations of A and B aré
maximum while that of C and D are zero.

Chemical Equilibrium |

[ Shams Notes ]1 F)hemical Equilibrium J

ii. Concentrations after some time:

With the passage of time the concentrations of C and D gradually
increase while that of A and B gradually decreases.

iii. Variation of rate of forward and reverse reactions:

Change in concentrations of reactants or products per unit time is
called rate of reaction.

!n the beginning, the rate of forward reaction is maximum while rate
of reverse reaction is almost zero but as the time passes and sufficient
famounts of C and D are formed then the rate of backward reaction
increases while that of forward reaction decreases until rate of forward
reaction becomes equal to the rate of reverse reaction. Thus. a state of
dynamic equilibrium is established.

iv. Concentration at equilibrium state:
The concentrations of reactants or products remain constant at

equilibrium  state. These - concentrations are called equilibrium
concentrations.

V. Graphical representation:

Reactants [A] or [B]

Equilibrium

Products [C] or [D]

Concentration
. |

Time —

. Figure: Graph showing Reversible reaction and equilibrium state

Examples:
i. Change of a liquid to gas in a closed container:

_ Consider a closed container which is partally filled with a liquid at a
given temperature. At the start, evaporation starts and the vapour
molecules are collected at the liquid surface At the passage of time the
collected gas molecules over the liquid surface converts to hquid back
(condensation starts). In the beginning rate of evaporation is faster than
the rate of condensation but with the passage of time the rate of
evaporation becomes equal to the rate of condensation and thus a state of
dynamic equilibrium is established

L Evaporation
Liquid —" " Gases

Condensatron
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Equilibrium state is also established in the following chemical reactions; |
i. Reaction of sulphur dioxide with oxygen: ‘
2802 (g) + O2(g) == 2S0:(g)
ii. Reaction of hydrogen with iodine:
. Hz (g) + 12 (@) == 2HI(9)
iii. Reaction of nitrogen with oxygen: .
Nz (g) + Oz (9) == 2NO (g)
Q.3. Discuss types of equilibrium?
Ans. Types of equilibrium: :
.There are two types of équil'ibrium on the basis of physical state.
They are described below: ‘ :

i. Homogeneous equilibrium: : » o
“The type of equilibrium in which all the substances are in the sam

physical state is called homogeneous equilibrium.” :

a.N2(g)+02(g) = 2NO(g)-

‘ b.2802(g) + 02(g) :\_ 2S0s3 (9) -
_ii. Heterogeneous equilibrium: o L _ _
“The type of equilibrium in which the substances are present in

different physical states is called heterogeneous equilibrium.-”
Examples: :

k]

a.C(s)+COg) — 2CO(9) =
b.C(s) + HO(g) = CO(g) +Hz(g)

Q.4. Define and explain law of mass action?
Ans. Law of mass action:
History: o . y _

This law was presented by two Norwegian chemists Cato
Maximilian Guldberg and Peter Waage in 1864. ' '
Definition/statement: I R ,

) “This law states that the rate of a chemical reaction is directly
proportional to the product of active masses of the reacting substances.” A
more general definition of law of mass action is given below: o

“This law states the rate of a chemical reaction is directly

proportional to the product of active masses of reacting ‘substances raisedA

to a power the number moles of the reacting substances from the
balanced chemical equation.” ’ :

< Active masses:

Active masses mean molar concentration of reacting substances:
Molar concentration is the number of moles per dmd or litre. The mola’

- Where,

Shams Notes ] n g Chemical Equilibrium

concentration of reacting substances is expressed py enclosing their
symbols or formulas in square brackets i.e. [ ] :

For example: .

Consider the following general chemical equation:
A+B—> C+D
Then according to law of mass action:
roc [A][B]
= . r=k[A]B]

r = rate of reaction - . -
[A] and [B] = molar concentrations of reacting substances :

‘While, k = rate constant of the reaction

. For a more general equation law of mass action can be written as:

aA+bB — cC +dD
roc (A1 B1°
= r=k[4)'[BY
Where, © A
a and b = number of moles of reacting substances in the balanced

- chemical equation. ,
Q.5. Derive an expression for equilibrium constant.
- Ans. Derivation of the expression for the equilibrium constant:

Consider a general reversible reaction in which two reactants A and

B react to form two products C and D.

A+B —

= C+D

Law of mass action for forward reaction:

Let the molar concentrations ‘of both reactants be represented by
[A]_a.nd [B]..Th‘en.according to law of mass action the rate of forward
reaction (r1) is directly proportional to the product of active masses (molar

concentrations) of reactants A and B. By applying law of mass action to
forward reaction we det: :

i o [A][B].
= rn=ki[4][B] .
Where r1 represents rate of forward reaction while ke is the rate constant of
forward reaction. e . '
Law of mass action for reverse reaction:
"As the above reaction is reversible therefore, when sufficient C and
D are formed, they react to form the reactant A and B again. Applying law
of mass action for reverse reaction: : .
ro [C][D]
= r2=ke[C][D]
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reverse reaction. -
At equilibrium: I o
The rate of forward reaction = The rate of reverse reaction
: . r=ra ’ '
Putting the values of r1 and r2 we get:
k[ 4][B) = k{C][D]

On rearranging:

- ke _[CIID]
k. [AJ[B] | |
_ [C][D] _ ke
Ke = [T][TB—] where K= kr

For more general reaction K is written as:

aA+bB = cC+dD

<. [CI DY
[AT[BF

Where a, b, ¢ and d represent the number of moles from the balanced
chemical equation. - o
Note: . .

If the number of moles is one, then it is not written.

Equilibrium constant (Kc): i )

Ke is called “equilibrium constant. 'The equilibrium constant is
defined as “The ratio of the product of the active masses of the products to

the product of active masses of reactants is called equilibrium constant.”
A large value of K. means that at equilibrium - products
concentration is greater than the reactants and vice versa. ‘
The equilibrium constant is independent of pressure, concentration ;
and catalyst and its value is constant for a particular reaction.
Activity: ‘

YVrite equilibrium constant expressions for the following
reversible reactions: '

i.N2 (g) + 3H; (g) ;“— 2NH; (g)
ii. PCls (9) + Cl2 (9) = PCls (g)

Solution:
As we know that:

[Product of reactants concehlra!ions]"""'bemf moles

[ chemical Equilibn@ :

- Where r2 represents rate of reverse reaction while kr is the rate constant of -

: Examgle:

Ghahs Notes | ”; ( Chemical Equilibrium |

Therefore, equilibrium constant for the above reactions are given below:

i. Ke= = ‘[NHJ]Z 3
TAA;

i, Ke= LPCh1

: [PCL]CL]

- Q.6.What is equilibrium constant? Explain its units.

Ans. Equilibrium constant: _
“The ratio of the product of the active masses of the products to the
product of active masses of reactants is called equilibrium constant.”
Denotation: - - .

It is denoted by Kc where the subscript ¢ indicates the equilibrium
concentrations -of various species in term of mole/dm?3or litre.

+ . For example consider the following general reaction

A+B —C+D

" Then K for this reaction -Will be:

« - [CID]
[Al[B]

~For more general reaction Kc is written as:

,aA+bB T cC+dD
- [Cr[D}"

o= L A1
| [AF'[B]".

. Where [A][B][C] ‘and[D] represents -molar concentration - of
reactants and products while a,b,¢ and d represents the number of moles
from the balanced chemical equation. -

Units of equilibrium constant:

The unit of equilibrium constant depends on the equilibrium

~ constant exp‘ressionv». We have two cases regarding the units of equilibrium -

constant:
Case-1: . ‘ :

It may have units if the number of moles of reactants and products
are unequal in the balanced chemical equation..

Nz (g) + 3Hz (g) == 2NHs (g)

‘ .'Kc for_ this reaction is:

_ [NH,T . [mol dm™ )
. CINIHLY ol dm” Y [mol dm™Y
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- [mol dm™ | _ | N l

\mol dm™ ') B [mol dm *) - lnm/ri‘\ dm' ]

o
= mol ~dm

Case-2: ‘
It may have no units if the number of moles of reactants and
products are equal in the balanced chemical equation. .

Example: -
Ha (g) + 12 (9) == 2HI (g)

Kc for this reaction is:
Ay Lmokdm )
VLY [mokdit™) lzgu()/»c/n'i'r]?‘

377
[ moldm™| = No units

Therefore, it is concluded that equilibrium constant has different
units for different chemical reactions. - ' :

Example 9.2: ) .
Write an equilibrium constant expression for the reaction of

nitrogen and hydrogen to form ammonia at 150-200atm pressure and
400°C to 500°C while iron is used as catalyst. '
Ans: Equilibrium Constant Expression (Kc):

First we write the chemical equation for the reaction of nitrogen with
hydrogen to form ammonia: ’

N2 (g) + 3Hz2 (g) — 2NHs(g)

Now K¢ for this reaction is:
NP
ke IVILE
NN

Example 9.3: .

o Ip the equilibrium mixture, the concentration of hydrogen and
lodine is 0.04 moles per dm? each while that of hydrogen iodide is
0.08 mole per dm?. Find Kc for the following reaction:

Hz (g) +1 —
Given: 28] =2Hig)

Chemical equation =
Concentrations of hyd
Concentrations of jogj
Concentration of hydr.

Ha (9) + 12 (g) == 2 (9)
rogen = 0.04mol/dm?
ne = 0.04mol/dm?

0gen iodide = 0.08 mol/dm?

—— r

7Chemica| Equilibrium

Shams Notes | B

Required:
Value of K¢
Solution: »
Writing equilibrium constant expression for the above reaction:
(111}
(1,011,
Putting the values we get:

[0.08m0f el ' |

(3.0664 ;;'»/, e

= = - =4
[0.04m10] dm “J[0.04mol din ) 0. 0016 pot 4
Result:
Value of Kc = 4
Example 9.4:

CO(g) + H20(g) —=COx(g) + H2(g)

For the above reaction at certain high temperature the
concentration of CO is 0.0600 mol/dm?, H:0 is 0.120 mol/dm?, CO: is
0.150 mol/dm?® and H:z is 0.300 mol/dm?. Calculate the value of the
equilibrium constant.

Given:

Chemical equation = CO(g) + H20(g) == CO:/5 - = =

Concentrations of CO = 0.0600 mol/dm?

Concentration of H.0 = 0.120 mol/dm?

Concentration of CO2 = 0.150 mol/drm?

Concentration of H2 = 0.300 mol/dm?
Required:

-To calculate the value of K.

Solution:

Writing equilibrium constant expressicn for the ahove reacton

k.= 1CO )

c= LY,
(CO][H,0)

* Putting the values we get:

_ [0.1501!111_)!.({":”\ J10-300m0l i |
[0.0600 mol.clm " )[0.120m0! ")

K (0150 mod.ctim ¥ {0300 mal o )

c = - .

0.0600 el chm * )0 120 rrd e
{

[0.150]{0 300)

[0 0600)[0 120)

Ke =
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Download millions MCQs, Books and Notes of any Subject fromiAWAZ E INQILAB.com

(Sh ms Notej m ﬁemical Equilibfi@‘ / m o Ehemical Equilibrium J
ar . — Ll : — .

0.045 Q.7. What is the importance of equilibrium constant?  OR
7 0.0072 S -
Ke=6.25 - '

What are the applications of equilibrium constan‘t_?/
ns. Importéncelapplications of equilibrium constant®

The value of equilibrium constant is specific and remains constan't a.t a
particular temperature.. The equilibrium constant can be used to predict:
i. The direction of chemical reaction
. : ‘ -ii. The extent of chemical reaction
T ixt anc ‘ 00K is ii. The effect of change in conditio
mixture of N2, Oz-and NO gases at 15 i eff g ‘
An ?iqt‘:':hcbor;us?;ts of 6.4x10*mol/dm?* of N2, 1.7x10-*mol/dm? of _ equilibrium state. X
getzrnrzl:eww'-”molldm:‘ of NO. What is the equilibrium constant for The detail is given below: )
2 . J s ~
the given system? ’

Result: " ' - ”Z
Value of Kc = 6.25

Practice Problem 9.4:

ns upon a chemical reaction in

\A1. Prediction of direction of reaction: ) :
Given , o ) . - _ - The direction of reaction can bi predicted-by comparing the value
Lsiven: b =1 1%x105mol/dm?3 . - of reaction quotient (Qc) with that of Ke.
Concentratl'ons cf)fNN9 6 1;(1101.9m2ﬂm3‘ ', ' 2 [‘Qc is the ratgo of initial- molar concentration of products to initial
Concentration ‘Of 02 _ 17x103molidm? - I - molar concentration of reactants i.e. o /‘( '
.-Cor?centra'uon.o 2= ' o T Q. = Unitial concentration of products] .
Rﬂm;r%calculate the value of Kc ) ) : & [Initial concentration ré‘aciants]
Solution: C o I ~ . By comparing the value of Qe with K¢ we have three possibilities:
Chemical equation for this equilibrium n‘uxtureA Is: “iQe<Ke - R ]
* N2(g) + O2(g) == 2NO(g) v o N If the value ‘of Qc is less than Ke then the reaction will proceed in
. . o ion forthe aboVe reaction: . . (_fgrward direction to form products.. :
\ Writing equilibrium constant expression for- ; CiQeSKe: '
[NOT: _ - o SR P - f the_ value of Qcis greater than Ke then the reaction will go in the
. m o . ‘ ' - \reéverse direction to form reactants. - ,
. L2 . e . . Jik.Qe = Ke: Lo : )
Putting the values we get: . a ' If the-value of Q: is equal to K: then the reaction is at equilibrium i.e.
[1.1x107" mol.dm™"] ’ o - Tate of forward reaction is equal to the rate of reverse reaction.
" [64x107 mol. dm” [1.7x10 mol.dm™] . 2. Extent of chemical reaction:
-10 2 -6 :
Ko = [1.21x10" " mol”.dm™]

, 5 . ' The value of Kc tells: us about the extent of
5 1 % v v quantities of reactants or
[10.88x107° mol”.dm™*] . - ' , _

_ . : o , ~ possibilities:
< 121%10™° molZ i | ) SN g
-

reaction from which
products can also be predicted. There-are three

_ - U.Kcvalue very small: .
- ' . If K value is very small then the forward reaction will not occur to
[1-088X10"5W] : : . » @n appreciable extent and the reverse reaction (from right to left) will go
121107 x10° o , IR S nearly to completion. Thus, we h_ave large amount of reactants as
Ke= T o “compared to products. : :
Ke=1.112x10 L o © L pogxample: - ion is 1x109 at 25 0C which
‘nn . . _ < Value for the following reaction is 1x10-3° at 25 9C which is very small
Ke=6.25 , : . N2 (g) + O2 (g) == 2NO (g) ' ’ _
Result: Lo . ~ The equilibrium mixture of above reaction will contain large
Value of Kc = 1.112x105 ' ' amounts of N2 and Oz and trace amount of NO.

E——
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ii. Kc value very large:

If Ke value is very large then the reverse reaction will not occur to
an appreciable extent and the forward reaction (from left to right) will go
nearly to completion. Thus, we have large amount of products as
compared to reactants. . ’ o
For example: - : '
Kc value for the following reaction is 1x10% at 25 °C which is very large.
2Cl(g) = Cl2 (9) .
Thus, the equilibrium mixture of above reaction will consist of

almost entirely all chlorine molecules. The chlorine atoms will be in .

negligible amount. . o
iii. Kc value neither very small nor very large (moderate):

If Ke value is neither very small nor very large then neither the

forward nor the reverse reaction goes to completion\Thus, both reactants
and products will be present in neither very large nor Very small amounts,
For example: o '

The K value for the following reaction is 0.36 at 25 °C which is’ -

moderate. _
N20s (g) —=22NO:2 (g) :

-The equilibrium mixture of above reaction will contain both N,O,

and NOz in moderate amounts. _ _

\3. The effect of change in external conditions: :

' Once a system has attained the equilibrium then it is possible to
change the ratio of products to reactants by changing the -external
conditions_i.e. concentration, pressure, temperature. Changing these

conditions will disturb. the "equilibrium.) We can deduce the direction in-

which equilibrium will shift when one of these changes. This can be done

by applying Le-Chatelier's principle stated by“French chemist Henri Louis:

Le Chatelie( in 1888.
Le-Chatelier’s principle:

This principle states that if a system at equilibrium is disturbed by

some change, the s
change. (OR) )

. If the equilibrium of a system is disturbed through any bOdY- It
resists to change its position. ’

‘We can determine the
constant Ke.

Q.8. Write figwn the conditions necessary for equilibrium.
Ans. Cltf)ndmons necessary for equilibrium: :

a system attains equilibrium it wi i iliprium untl
ts condiiong e q » then it will remain at equilibrium

o : anged. When t itions - i , the
equilibrium will also be disturbeq. he conditions -are disturbed

Followings are th

ystem will shift so as to counteract the effect of the

extent of shift by working with the equilibrium

€ conditions necessary for chemical equilibrium:

| Chenmiical Equim |

Shams Notes m
i. Closed container:

Equilibrium state can only be attained in closed cqntamer. Itrcnam' ~t
be attained in open container because in open container the QfJD'G_O}I‘D
reactants and products will escape due to which there will be no pc sibilit
of equilibrium. : . '

ii. Constant concentrations: .

When - equilibrium state is attained by a reaction in a osed

-container then the concentrations of various species in the reaction

become constant.
concentrations.
iii. No change in catalyst:

If the catalyst used at the equilibrium state is unchanged the
system will remain at equilibrium.
iv. Constant Volume: :

For equilibrium to remain, constant volumes are also necessary.
v. Constant Pressure: -

Constant pressure is also necessary for equilibrium state, to remain *
unchanged. '

These concentrations are called equilibrium

Saciety, technology and science

Nitrogen and oxygen are present in our atmospheref
which are used in the industrial preparation of nitric acid
by Birkland-Eyde process.. This process has the following
Steps:
In this step air is passed through an electric arc to produce|
nitric oxide:
N+0, == 2NO
Step-2: X
The nitric oxide is further oxidized to NO, in the presence
.of oxygen: ’
2NO+0, —» 2NO,
Step-3: ‘
The NO, is dissolved in water in absorption tower tol
produce nitric acid: )

3NO; + H,0 ——— 2HNO; + NO
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EXERCISE

Multlple Choice Questlons

Q.1: Choose the correct answers from the given optlons
i. At dynamic equilibrium .
a. The reverse reaction stops
b. The forward reaction stops
c. Both forward and reverse reactions stop

d. Both forward and reverse reactions continue at the same rate.

ii. A reversible reaction has the following characteristics except:
a. They proceed in both directions .
b. They never complete
c. Products do not form reactants agam
d. They are represented by <——
iii.The equilibrium constant expression for the given reaction is:
N2 (g + Oz2() = 2NOg)
[2N][20] [NT'[OF o LG ‘[N0]2
[2¥0] T [2NO] T [NOF T [N,][0,]
iv.The equilibrium constant K is: ’
a. The sum of the two reactants
b. The difference of two rate constants
c. The ratio of the two rate constants
d. The product of the two rate constants
v. When the value of K. is very small it shows that:
a. Reaction will go in the forward direction
b. Reaction will go in reverse direction
c. Reaction is a equilibrium
d. Equilibrium will never establish
vi. For which of the following reaction, the K. will have no unlt
a. Nz (g) +Oz (g) == 2NO (g)

b. N2 (9) + 3Hz (g) == 2NHj; (g)
. CO(g) + 3Hz(g) == CHa(g) + H,0(g)
d. 4NHs(g) + 502(g) — 4NO(g) + 6H,0(g)

vii.When the value of K is very large it shows that:
a. Reaction will go in the forward direction

b. Reaction will go in reverse direction
¢. Reaction is a equilibrium

d. Equilibrium will never establish

[Shams Notes ] - (Chemical Equili;rium ,

viii. Active mass means:
a. The total mass of reactants
b. The total mass of products
. ¢. The total mass of reactants and products
d. Concentrations of reactants and products in mole per dm?®

a dilte solutlon

[cr' o
————, The equation will be
T [A]” +[B]
a.4C(g) ¥ 3A(g) +2B(9)

b.4C(g) F‘- As(g) + Ba(g)

c.As(9) + Bo(g) = Cu(g)

d. 3A(g)+ 2B(g) = 4C
x The reaction between PCI3 and Cl, will produce PCls

PCls (g) + Clo (9) == PCls (g)
The units of K. for this reaction are

ix. For a reversible reaction:

~  a.moldm? b. mol™".dm? ¢. mol.dm?® d. mol.dm?®
Solution: ’ . '
_[PCL] . _ - [mokdm™]
o= =
- [PCLICLY  [mol.dm™)[moldm™]
=1 =mor.dm?

[mol.dm™]

Short Questions

- Q1.Define chemical equilibrium with two examples?

Ans. Chemical Egumbrlum
History: -
- Chemical equilibrium was first discovered by a French chemist
Claude Louis Berthollet in 1803.
Definition:
“The state of a reversible chemical reaction in which the rate of forward

" reaction becomes equal to the rate of reverse reaction is called chemical
. equilibrium."(OR)

. “The state of a reversible chemical reaction at which the reactants
are continuously changing to products and the products are continuously

- changing to the reactants back but the concentrations of reactants and
- products remain constant is called chemical equilibrium.”
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[ chemical EquilibriuT‘J.
Two Examples: . .

In the following two examples equilibrium state will be established

i {
in closed container. ) o o {
i. Reaction of sulphur dioxide with 0)$vqen. :

2802 (9) + 02(9) = 2S0s(9)

ii. Reaction of hydrogen with iodine:
Hz (9) + 12 (9) == 2HI (9)

Q 2.How would you identify that dynamic equilibrium has beenv

established? ‘ . o R
ification Of Dynamic Equn_lbrlum. _
Ans: lcliﬁncflrder to identify the equilibrium state of a reversible
ion, the following methods are used: .
ir e;ﬁg(s)irc]:yal Methods such as refractometery, polarlmetry,pectrophot_oimetry,
ii. Chemi als methods such as titratllor_l etc. .
" (Jhcrl?:cboth methods, the equilibrium state of a reverSIbIetctS o
reaction is identified by knowing the concentration Of. reac an.
> ular interval of time. 4 ‘ ‘ |
prOdULt/?lt?;r:e?he concentration of the reactants and products- become
) ion is sai [ flibrium.

t, then reaction is said to be in equilt _ ‘
gmiis.tacnompare the different macroscopic properties of. forward and
reverse reactions? - )
Ans. Comparison between the macros
and reverse reactions: o

It is given in the table below:

" chemical

cobic properties of forward

Downloaded from

“

hemical: -

Forward Reaction . Reverse Reaction
() |1t is a reaction in which [it is a  reaction tln, Wff;'rcm
reactants react to form | products react (0]
products. reactants. ) .
(ii) | It takes place from left to right. | It takes place from right to left.
(iii) |"At initial stage, the rate of | At initial stégg, the. 'rateve?y
forward reaction is very fast. - | reverse ~ reaction is Al
’ . | negligible.
(iv) | It slows down gradually. -| It speeds up gradually.
g .
Exa'm le: Fomardreaétion . .
H2 (g)+ |2 (g) Reverse reaction—' 2HI (g) ‘/

' | Shams Notes 1 BT [ Chemical Equilibrium J

Q'4.What is required to predict the direction of a chemical reaction?

-Ans. Requirement for predicting direction of a chemical reaction:

The value of K, and Qc is required for predicting the direction of a
chemical reaction. It is explained below: '
Prediction of direction of reaction:
' The direction of reaction can be predicted by comparing the value
of reaction quotient (Q.) with that of K.
Qc is the ratio of initial molar
i molar concentration of reactants i.e.
Q‘ = Unitial concentration of products]
¢ [Initial concentration reactants]

P By comparing the value of Q. with Kc we have three possibilities:
1 Qe<Ke: _ '

If the value of Q. is less than
forward direction to form products.
QK | ,
, ‘If the value of Qs greater than Ke
reverse direction to form reactants. _
iii. Q. = K. -

If the value of Q. is equal to K¢
rate of forward reaction is equal to th

concentration of products to initial

Kc then the reaction will proceed in

th’en the reaction will go in the

then the reaction is at equilibrium i.e.
e rate of reverse reaction.
Q §. Relate the active mass with rate of a chemical equation?

' Ans.Relation of active mass with rate of a chemical e uation:
; The active mass is related with rate of a chemical equation by law
.of mass action stated by two Norwegian Chemists, Guldberg and Peter
. Waage in 1864. According to law of mass action: '
Statement: K
- The rate or speed of*a chemical reaction 'is directly proportional to
- the products of active masses of reacting substances raised to a power

- the number moles of the reacting substances from the balanced chemical
¢ equation.”

. Active Masses:
Active masses mean molar conce
Rate Of Reaction: o

Rate of reaction means chan

substances per unit time.

- Mathematical Relation:

. Consider the following general chemical equation:

A+B—>» C+D

Then according to law of mass action:

r «[A][B]

r = k[A][B]

trations i.e. number of moles per dm?,

ge in concentrations of reacting

\

=
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Where,

m Chemical Equilibrium |
= rate of reaction ’

[A] and [B] = molar concentrations of_ reacting substances while
k = rate constant of the reaction o
For a more general equation law of mass action can be written as:
aA +bB —cC +dD N

r o [A4]9[B)°
r=k[4]°[B)®

here, - ‘ ) . o
" a and b = number of moles of reacting substances in the balanced

chemical equation

N 0 i
ilibri i d NH; gas at 500°C'is
Q 6. At equilibrium a mixture of Nj, Hz.an ( A :
determined to consist of 0.602 mol/dm?® of Nz! 0.420 mol/dm;. of H,
and 0.113 mol/dm® of NH;. What is equilibrium constant for the.

reaction at this temperature?

Ans.Given: . 3 »
Concentration of N, = 0.602 mol/dm

_Concentration of H, = 0.420 mol/dm® ,
Concentration of NH3 =0.113 molldm

Required: i
To calculate the equilibrium constant (Ke).

Solution: o
The chemical equation for the reaction Is:

N2 (g) +3H(@) == 2NHs (@) .
The equilibrium constant expression for this reaction Is: /
_INH,J?
K="= ;
[N,][H,]
Putting the values in the above equation we get:
[0.113mol/ dm’)>
[0.602mol/ dm*][0.420mol/dm’ ]’
- 0.01277 mol® / dm® -
0.04461mol’ /dm" '
- 0.286mol* | dm® .
mol* | dm'
_ 0.286mol* dm™
mol*.dm™?
2 Ke= 0286 mol>.dm™ . mol™ . dm"
= Ko =0.286 mol2.dm®

-

Ke =

c

2 K

=2 K.

Ehemical Equilibrium l
Result: A

Equilibrium Constant (Kc) = 0.286 mol%,dm®

Q 7.State conditions necessary for chemical equilibrium.
Ans. For answer see Question no.8
1. Give an expression of Kc for the following reactions:

- A)N2 (g) + 3Hz (9) == 2NHs (g)

B) 2H; (g) + 02 (g) ==2H,0 (g)

C) 4NH; (g) + 50, T=4NO (g) + 6H0 (g)
Ans.A) Chemical equation:
N2 (g) +3H2 (g) = 2NH; (g)

. Equilibrium constant expression:

[NH,T
[Nz][Hz ]3 s
B) Chemical equation:

c =

2H; (g) + Oz (9) =2H,0 (g)

.Equilibrium constant expression:

_ _[H,07
[H,1°[0,]
C) Chemical equation:

4NHy(g)+ 50, == 4NO (g) + 6H,0 (g)

Equilibrium constant expression:
| k. = INOT'[H,0F
o= 2 ULYL
N INLTTO,F
Q 9.A reaction between gaseous sulphur dioxide and oxygen gas to
produce gaseous sulphur tri-oxide takes place at 600°C. At this
temperature the concentration of SO is found to be 1.50 mol/dm®

3the concentration of O, is 1.25 mol/dm?® and the concentration of SO,
is 3.50 mol/dm®.Using balance chemical equation calculates the
equilibrium constant for this system?
Ans.Given: -
Concentration of SO, = 1.50 mol/dm?
Concentration of O, = 1.25 mol/dm?
* Concentration of SO3 = 3.50 mol/dm?

Required: .
To calculate the equilibrium constant(K.)
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Solution: o - |
The chemical equation for the reaction is:’
R l

250;(9)+02(9) = 250s(g) ,
The equilibrium constant expression for this reaction is:
_ _[so,)

[SO,F[0,]
Putting the values in the above equation we get:
\ [3.50mol/ dm’ ]’

c

KC = 372 3
(1.50mol/ dm”]°[1.25mol/dm"]
5 K 12.25 molA4dm®
A 2.25 mebrdm® x1.25mol / dnt’
o Koo 1225 |
2.8125mol.dm™
= K =4.36 mol”.dm?®
Result:

Equilibrium Constant (K¢) = 4.36 mol™*.dm?® _ o
Q 10. Describe the effect of temperature on equilibrium constant?
Ans. Effect Of Temperature On Equilibrium Constant:

, Temperature affects the equilibrium constant of a system. ‘It affects
the equilibrium constant value in the following two ways:

Effect On Exothermic Reaction: . '

If we increase the temperature of an exothermic reaction, the value

of equilibrium constant will decrease. , A
Effect On Endothermic Reaction:

value of equilibrium constant will increase.
Example:
Consider the following chemical equation:
Ha (g+l2r) ==2HlIg)
The Kc value for the above reaction at

different temperatures is given
below: . , Y
Temperature ' Ke
500K 160
700K 54
As the forward reaction is exothermi

¢ and backward is end-othermic

therefore when temperature is increased then according to Le-Chatelier's

principle the backward reaction wil

_-'i}ile (Chemical_Equilibriumj

I Long Questions

Q.1. SO3(gdecomposes to form SO,(, and 0,g. For this reaction write,
(a) Chemical equation '
(b) K. expression ,
(c) Derive the units of K for this reaction
Ans(a) Chemical Equation:
2503 (g) =250, (g) + 02 (g)
Ans(b)K. expression:
The equilibrium constant expression for this reaction is:
- [80,J°[0,]
[SO, T

Ehams Notes ]

Ans(c) Units Of K.:

. As we know that the equilibrium constant expression is:
K, = [S0.L[0,]
(SO, T,

Putting the values we get:

K & W[mol/dm"].
- [moldm T

Kc = mol/dm?

Q.2 (a).Describe the equilibrium state with the help of a graph and an
example. : :

i

- Ans. For answer see Question no.2

7 \ . (b). Define the law of mass action.
If we increase the temperature of an endothermic reaction, the

Ans. For answer see ‘Question no.4

" Q.3(a).Derive an expression for the equilibrium constant and explain

its units. . :

" Ans. For answer see Question no.6

(b).How can you predict the direction of reaction for theK-value?

~Ans: For answer see Question no.7

Q.4(a). K¢ has different units in different reactions. Prove it with
suitable examples. - '

Ans. For answer see'Question no.6

(b). How can you predict the extent of reaction from the K, value?
Ans. For answer see Question no.7

"~ Q.5 (a) Kcexpression for a reaction is given below,

roceed a il be -
formed thus the value of K¢ is decreap nd more reactants wil

sed. :

_ LA 0T
[HCIT'[0,)

(o
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For this reaction write, ‘
i. Reactants and products
ii. Derive the units of K,

Ans(i).Chemical Equation:
The chemical equation for this expression is:

2H,0 +2C, T 4HCI+ O

Reactants: -
Reactants for this reaction are:
oY H,0 and Cl
‘Products:
Products for this reaction are:
HCl and O,
”, Ans(ii)Units Of K¢:As
’ ¢ o [CLIUHOT
" e HCN0,)
' Putting the values in the above equation we get:
-, _ [moV/ dm*J*[mol/ dm’})®
o K= ol am’ ] [moldm’]
“‘i’ \ _ [mol/ dm]*

KF B [mol/ dm’]*[mol/dm’]
_ [molm T _
[moldr™T [mol/dm’] +

[mol/dm’]
= K. = mol™.dm’

b. Explain the importance of equilibrium constant, support your
answer with examples and reasons.
Ans: For answer see Question no.7

Additional Multiple Choice Questions

I
.

1. Areversible reaction proceeds in the:
(a) Reverse direction. (b) Forward direction.
(c) Forward and reverse direction.

(d) More backward less forward.

—

[ Shamé NotesT m

Ghemical EquilibriumJ
. 2. Forthe reaction A +B C +D.Kc is equal to:

[A1+(B). [4]+ D). (4] [8). (cl(p]
@ v .(b) [B1+[C] © Gwor @) e

3. Molecules of chlorine do not decompose into atomic chlorine i.e:

Cl, 2CI" This is because K¢ of this reaction is:

-(a) Very large  (b) very small (c) zero (d) 1.
4. How much reaction is complete when K¢=1:
(a) 10% (b) 25% (c) 50% (d) 100%.

5. The escape of molecules from the surface of a liquid is called-------
(a) Evaporation (b) condensation.
(c) Sublimation (d) calcinations.
6. The conversion of a solid into vapours and vapours into solid without
. passing it through liquid'stat‘e is called.
(a) Evaporation (b) condensation.
(c) sublimation (d) calcinations
7. Reactions which proceed in both directions are called----reactions.
(a) Reversible: (b) irreversible

(c) physical - i (d) both a&b.
- 8. Nitric acid (HNO,) is prepared through----—--e-————- process.
“(a) Solvay (b) Haber

* (c) Birkland Eyde "(d) down’s process.
. 9. Law of mass action was presented by-----in 1864.

. (a) Guldberg & Waage (b) Boyle
(c) Charles (d) Dalton.
10. Law of mass action is related to the------ of products & reactants.
“ (a)Types (b) concentration
(c) Alkalinity (d) acidity

- 11. A reversible reaction proceeds in the ------ .

(a) Forward direction (b) Reverse direction
(c)BothA&B (d)No change.
12. The unit of K in following system is PCls — PCl; +Cl,.
(a) Mol#/L? . (b) Umole
(c) mol/L? (d) mol/L.
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Q.1. What is the origin of‘Acd Give examples of acids, bases and .

salts substances in our daily life?

Ans. Origin of Acid: .

The term acid is derived from Latin word “Acidus” which means sour.

“;‘1 So acids are those substances having sour taste.
Some important acids in our daily life: . o
Many important acidic substances which we’gse in our daily life are as
under: ' ‘ ' :
i. Acetic Acid:
" ) Itis found in vinegar. -
moo ii. Lactic Acid:
h Itis found in fermented milk. o
' iii. Malic Acid: - :
o It is found in apple.
il iv. Citric Acid:

i It is found in citrus fruits like lemon, orange, grapes etc.

v. Hydrochloric Acid: :
-Itis found in our stomach which helps in the digestion of food.

vi. Formic Acid: ,
It is in sting of ants and bees.
Some important bases and salts in our daily life: y
There are many bases and salts which we use in our daily life.
For example: ' o
i. Washing Soda (Na,CO; 10H.0):
Itis a salt and is used for washing purposes.
ii. Baking Soda (NaHCO,): -

-t is also a salt and is used for baking of cakes and other ©

confectionaries.
iii. Sodium Hydroxide (NaOH):
It is also called caustic soda which is used for the preparation of
soap. '
iv. Magnesium Hydroxide(Mg(OH),):
- ltis used as antacid.

Q.2. Compare the physical properties of acids and b.ases? .
Ans. Comparison between physical properties of acids and bases:

Itis given in the table given below: .
Acid Base j
Acid bitter | Base solution has sour taste. (

solution has

[(i) ,
taste.

I(ii) | Acid solution turns blue | Base solution turns red litmus

litmus paper to red. paper to blue.

(iii) | Strong acids are very | Strong bases are also very
‘| corrosive and damage skin | corrosive but less corrosive as

and other organic | compared to strong.acids.

substances. :

Acid solutions do not have

soapy touch.

Acids  solutions

electric current.

Base solutions have soapy touch.

(iv)
[ (v)-

conduct | Base solutions can also conduct]

electric current.

'Q.3: Describe the different concepts of acids and bases?
Ans. Different concepts about acids and bases:
The different concepts about acids and bases are described below:
1. The Arrhenius concept(The classical concept):
Introduction: ) :
The first concept about acids and bases was presented by a
Swedish chemist, Arrhenius in 1884,
Definitions of acids and bases:
Acid According to this concept acids and bases are defined as follows:
cid: - '
“The compound which gives H" ions in water is called acid.”

‘General lonization Equation: -

The general ionization equation for acid is given below:
. HAwg ———— H + A

Base: , '
“The compound which gives OH™ ions in water is called base.”
General lonization Equation:

The general ionization equation for a base is given below:

' BOH(ag) ————»B"(2q) + OH(a)
Examples of Arrhenius acids:

"HCI, HzS04, .HNO3, HBr, HI, CHsCOOH etc. are some of the

“examples of Arrhenius acids because when these are added to water,

they ionize to give H' ions which react with water to form hydronium ions
H30". The chemical equations for the ionization of some acids are as

-follows:
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HClag — H' @a) + Cl@a)

H2S04 (aq — 2H" @q) * SO, (a0)
HNO3 (aq) H" (aq) + NO3 (@a)

Acid. Base and Salts

Note: That hydronium ion (H;Q") is formed by the reactign of H  with H,O i.e.
H* @aqt H20p — > H30 @)

Examples of Arrhenius bases:

NaOH, KOH. LiOH, Ba(OH)2, NH.OH, Al(OH)s etc. are the
examples of Arrhenius bases because they give OH ions in water. The
chemical equations for the ionization of some of the bases are given
below:

NaOH(aq)" _— Na"(aq) 4 OH (aq) .
KOH (aqp —— K’ @q) + OH__(aq)
LiOH@g ———— Li'@g+ OHag)
Summary: : . . ,
Acid gives H™ ion while base gives OH"ions in water.
Advantage:
" & |t shows the strength of Acids and bases.
Limitations Of Arrhenius Concept: _ .
The limitations of Arrhenius concept are given below::
i. Restriction To Agqueous Medium: .
This concept is only limited to aqueous medium and it d.oes not
explain the acidity and basicity of substances in non-aqueous medium.
ii. Restriction To H” and OH" lons: '
In this concept acids are limited to H* while bases to OH" ions only and it
cannot explain the acidic nature of CO; and basic nature of NHs.
2. The Bronsted-Lowry concept (The protonic concept):
troduction:
This concept was presented by Danish chemist J.N Bronsted and
English chemist T.M Lowry in 1923.
Definitions of acids and bases:

According to Bronsted-Lowry concept, acids are defined as the

substances which donate protons (H* ions), while bases are defined a$
the substances which accept protons.

Examples:
i.When ammonia(NH:) is added to water, the following reaction occurs:

HCI + NH )
-~ 3ag) ———> NH a0+ CI
Proton donor 2a) ! ”4 (aq) CI (aq)

Proton accepter

@ams Notes ] . rAcid. Base and Salts ]

In the above example the ammonia accepts a proton from HCI,
therefore, it acts as a base while HCI donates a proton and therefore it
acts as an acid.

ii. H'
. oy
HCI + H,O
Acid Base
In the above example water accepts proton, therefore it acts as a base.
iii. NHiaq + HLO ——— NH, + OH™
Base acid .
In the above example water donates proton, therefore here water
acts as an acid. Thus water is amphoteric.
- Acid is proton (H*) donor while base is proton acceptor.
Limitations Of Bronsted-Lowry Concept:
Some bases like NaOH, KOH etc. cannot be explained on the basis
of this concept because these cannot accept protons.
3. The Lewis concept:
Introduction:
G.N Lewis presented his own concept of acids and basas in 1823,
Definitions of acids and bases:
According to this concept an acid is a species that can accept or
tends to accept a pair of electrons while a base is a species which can
donate or tends to donate a pair of electrons.

»H,0" + CI

An acid is electrophile (electron loving) while a2 base is a
. nucleophile (nucleus loving).
Species which acts as Lewis acids:
“ Those compounds in which central atom has less than eight
electrons in valance shell and positive ions act as Lewis ac'c; !:e

they accept electron pair e.g. BF;, AICK, etc.
%+ All cations are act as lewis acids e.g. H" Ag”
Species which acts as Lewis Bases: )

<+ Those compounds which have lone pair of
shell and negative ions, act as Lewis ba
electron pair e.g. NH3, H,0, etc

Al anions act as lewis bases e g, CN™. CI” etc

Examples: i. Consider the following reaction

T : IH fF
NH, + BF3 * H—N-+8— F

electrons in valance
Ses re they donate

~

H F —  Compen
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In the above e>_<amp|e
BF; acts as an lewis ‘aC|d

NH; acts

> . +
H-0: + H —»[H-O—H }
a o
Electron pair Electron pair N
d§nor (base) acceptor (acid) (COmplex)
H ~+
ii. H—N—H+H" ——» H= N—H
H - H
Lewis Sase Lewis Acid Complex
i, ‘ R - )
H* + OH > H- )
Lewis Acid Lewis Base . - [L

Q.4. Compare the definitions of acids-baseg_’_ _-
Ans. Comparison between acids-bases definitions:

ltis given in the table given below: L
Type Of Acid Base
Concept: : i , g :

Arhenius H" producer in water. | OH prodgcer in water.

Bronsted-Lowry | Proton(H") donor . | Proton(H’) acceptor

Lewis Electron pair - Electron pair donor
acceptor - '

" 'Q.What is meant
examples.
Ans. Conjugate acids:

~ "The positively charged species formed by a base after takingi
proton is called conjugate acid of the cor

give a proton.”

Examples:

i. NHa(ag) + H0 %"NH;+OH‘

Base acid
In the above exampl

conjugate acid
€ NH;is the conjugate

acid of NHs.

“""’} Acid. Base and Saits

as a base (electron pair donor)

(electron pair acceptor).

whilg

by conjugate acid ‘and ‘base? Explain W'itr

y - . a
responding base because it ¢ .

|

(samstowes | [BPFH [ Acid.Baseandsais
It may be noted that a base and its conjuyate ac:id+differ from each
other by one proton (H") e.g. NH; and NH;, H20 and H;O" etc.

H,O +HC| ———* H30+ +Cl~
conjugate acid

ii.
- Base acid

Conjugate bases: . .
- “The negatively charyed species left after an acid done*~s proton is

called conjugate base of that acid because it can accept a proton.”
Examples: ‘ . .
ves a proton it forms™ acetate ion (CH3;COO7).

.i. When acetic* acid gi

Acetate ion is the conjugate base of acetic acid because it can accept a
proton. - r—
CH3COOH + H;0 CH;COO™ + H,0"

Acid . base: ° conjugate base

Vi HCI+H,0 — & G+ H,0"

Acid base -conjugate base S
It may be noted that acid” and ‘its conjugate base differ by one

Pproton e.g. HCl andC/~, HBr and Br—etc,
Q.5. Describe the types of Acids?

Ans. Types Of Acids: - ‘ : :
On the basis of number of protons that can be given by an acid per

_m'olecule' in water, there are ‘the‘following,types of acids:
. 1. Mono-protic acids
ii. Poly-protic acids
i. Mono-protic acids: . .
. “Those acids which give one proton per molecule are called mono-

-+ _protic acids or mono-basic acids "

Examples: . . :
HCI; HNO3, CH;COOH, HBr, HCN etc are some of the exampies of

" mono-protic acids because they give only one praton per molecule. Their

dissociation in water is as follows:
b MOy e ey
HNO; (aq) > - Higg+ NOT (aq

- CHsCOOHag— H oq) + CH3CO0 4,
HBIr(aq) ' —_— H¢(aq) + Briag \
HCN (aq) T Higt CN7aq)

» ii. Poly-protic acids:

« H I i y
Those acids which give more than one protons per molecule are -

. called poly-pretic acids or poly-basic acids.”
* These are further divided into the following sub-groups:

i. Di-protic acids: _
“Those acids which give two protons per ,
protic acids or di-basic acids.” Per molecule are called di-
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Examples:

_HyS04, H,CO; etc. are the examples of di-protic acids because
they give two protons per molecule: ’
H2S04(aqy —— 2H"(ag) + SO, " (aq)
H2C O3 (ag——— 2H"(ag) + CO37(aq)
ii. Tri-protic acids:
“Those acids that glve three protons per molecule are called tri-
protic acids or tri-basic acids.”
Example:

following chemical equation:
H3PO4 (ag) ———# 3H"(ag) *+ PO, )
Q.6. Describe the types of Bases?
Ans.Types Of Bases: :
On the basis of number of OH" ions that can be glven by an aC|d
per molecule in water, there are the follownng types of bases:
i. Mono-acid bases
ii. Poly-acid bases
i. Mono-acid bases:
“Those bases which give one OH ion per. molecule are called
mono-acid bases.

Examples:
NaOH, KOH, LiOH, CsOH etc are some of the- examples of mono-

acid bases because they give only one OH ion per molecule Thelr_

dissociation in water is as follows:
NaOHq ————»
OH @) ————
ii. Poly-acid Bases:

Na"(g + O’_" ()
K Jaa ¥ OH(aq)
Li* (aq) * OH(aq)

“Those bases which give more than one OH' ions per molecule are -

called poly-acid bases”.
These are further divided into the following sub-groups:
iii.Di-acid Bases:
“Those Bases which
acid bases”
Examples:. :
. Mg(OH),, Be(OH), etc. are se
they give two OH" ions p)er molecultehe SYamples of di acud bases becat
Mg(OH
Be(OH

v

))2(aq)\> Mg+2 (aq) + 20H" (aq)
2(aq) > Be (aq) * + 20H (@)

Phosphoric acid is an example of tri- protlc acid as clear from the

* and give higher concentration of H*

give two OH" ions per molecule are called di- -

Downloaded from awazeingilab.com
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iv.Tri-acid bases:

“Those bases that give three OH" ions per molecule are called tri-
acid bases.” - :

Example:
Al(OH);, Fe(OH); etc are the examples of tri-acid bases as clear

[ Acid, Base and Salts |

~ . from the following chemical equatlons

Al(OH)3 (a—> Al () + 30H" (aq)

‘ . Fe(OH)3 (aq)__> Fe (aq) + 30H (aq)
*Q. What are amphoteric substances?

. Ans. Amghoterlc substances:

‘ ““Those substances which can act both as an acids and a base are
called amphotenc substances.”
Examgles

i. Water is amphotenc because it acts as a base with an acid while it acts
"as an acid with a base

HCI + H—OH‘>H3,O+ + CI
Acid Base Conjugate Acid  Conjugate base
NH3 + H0 —— 'NH; + on-

Base Rgd Coojugate Conjugate
Acid base
i Dunng self-ionization of water som

€ water molecules acts as an acid
‘Wwhile some acts as a base: )

H.0O + HO — H;«,O -+ OH~
Acid Base Conjugate Conjugate
Acid base
Q. 7 What are strong and weak acids? OR

" Describe the  strength of Amds"

‘ Ans Strong acids:

£
Those acids Wthh almost completely ionize in aqueous solutions

ions are called strong acids.”

"The solutlons of strong ac1ds contain ions and almost No unionized

molecules are left.
Examples:
Hydrochloric acid is a strong acid because it al
o : m
ionize in water. . ost completely
: HClagy ——— H* (aq) + ClMag)
Some other strong acids are given below:

Strong Acid Chemical Formula
(i)k | Perchloric acid HCIO;
(i) | Nitric Acid Hﬁ
(iii) | Sulphuric Acid H2S04

(iv) | Hydroiodic acid __|HI q
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water are called weak acids
ons, alse contain unionizeqd

Shams Notes

Weak acids: .
e acids which partially lonize in v/
s of weak acids, in addition 101

. o
molecules

Vlnen acetic acid is added to water. VErY few molecules are
e acetic acid is a weak acid )

CH,COOH(ag) == H s+ CH:COO s
Some other weak acids are given belov/.

Weak Acid Ct{emik_{a”—fqrmula
) Phosphoncacd _ HPO.
() Nitrous Acid ~_HNO;

(i)~ Sulphurous Acid
fiv) Carbonic acid
(v) Propanaic acid

-

Q.8. What are strong and weak bases? OR
Describe the strength of bases?

Ans. Strong bases: - _
“Those bases which dissociate almost completely in water are called

strong bases.”

Strong bases completely ionize in water and almost no unionized
molecule is  left behind.
Examples:
Examples of some of the strong bases are given below:
. | Strong Base Chemical Formula |
(i) | Sodium Hydroxide _ NaOH '

(i) | Potassium Hydroxide  KOH

|
|

(i) Lithium Hydroxide ____ LiOH S
(iv) . Cesium Hydroxide | CsOH ]
Weak bases: :

“Those bhases which do not dissociate completely in water are called
weak bases.”

Weak bases partially ionize in water and their solutions in addition
to ions also contain unionized molecules.

~ Examples:
Some bases weak bases are given below:
. WeakBase " Chemical Formula |
Li!)_if*_mm_@mﬁydroxidﬁ“*—mr———j
| (i) | Aluminium Hydroxide | Al(éH .
(i) | Ferric Hydroxide 1 Fe(OH 3
() | Zinchydroride ———————cOH)s |

Zn(OH)\- |

—

| Shams Notes
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Q.9. Explain self-ionization of water. .
Ans. Self-ionization of water:

“The reaction in which two water mclecules produce 'ons is zziled
self-ionization or auto-ionization of water
Explanation:

It is expenmentally proved that wa'er

ion(H-0")and hydroxide ions (OH7) to a very smal!
During self-ionization of water two m nes of water react to
)

. e e
QO ya onium

u
produce hydronium ion{H-O") and hydroxide ion(OH’
H;On, + HQOI;; —> H—;O";q, + OH (2,
In order to understand the concept of ionization of water. we take
one molecule of water and its ionization at 25°C.
The equation for ionization of water is:

H,O = ™+ OH"
Equilibrium constant expression for this reaction is:
Ve ] fonT]
[71,7]

= K [0l on™

Since the dissociation of water into ions is very small, the

concentration of H,O remains constant and the above equation can be
written as:

Ke=7i" o1 where Koy = K,'[//:()}

Dissociation constant of water (K.):

o Kv, is called dissociation constant,or ionization constant of water. |t
is defined as "the product of molar concentration of H*(H.O") and OH"

ions is called dissociation constant of water.” The value of Ky of water at
25°Cis 1.0x107"“M* ie. ,

Kw{ﬂ‘] [()H‘]= 1.0%107 4 M-
As . [H)=[on ]
Putting [OH] = [H'] in eq.1 we get
L] [ )= 1.0x107 M2
[H] = 1.0%107*M?
i 1=1.0107 21
Therefore [H'}=1.0x10"M
and [OH]= 1.0~ 1"0'7 L
K,= 1i~  0il

eq.1

% Kyy =[16-10 Mi1.0,107M)= 1.0x107M?
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Q 10: What is meant by P"'? Explain.
p

The acidity or basicity of a solutlon is expressed in term of pH,

~ Introduction:
Soren Peter Lauritz Sorenson in

number scale based on H" ion concentration to express
nature of the solution which is called pH
range from 0 to 14.

1909 suggested a simple
the acidic or basic

Definition:
“The |oganthm of recnprocal of molar -concentration of H* “fons is -
called P™.
Mathematically:
1
PH= log—
(4]
= P"=log1 - log[H"] Q logﬂ_z log m-logn
n
= P"=0-logHT Q log1=0
= P"=-log[H"] : ‘ .

Therefore P" can also be defined as: -
“The negative loganthm of molar concentratlon of H jons is called P".

Meaning of p in P": y '
p stands for potenz (potential to be) Thus, P means -potential of

H* ions while it denotes negative log i.e. P = —log.
Comparison of P" values:
A solution havmg P" value of 7 |s neutral, less than 7 is a0|d|c

while a solution having P" value more than 7 is basic.
Whole number value of P" below 7 is ten times more acidic than

the next higher value.

For examqle ‘
A P" of 2 is ten times more acidic than P" of 3 and 100t|mes more‘ :

acidic than a P" value of 4. |
Experimental determination of P":
Expenmentally P"is determlned by two methods

i. By P" paper:
A rough value of P"is determined by using P" paper.

ii. By P" meter: |

P™ meter is an |nstrument which determlnes accurate value of =

Acid. Base and Salts ’

scale. The values on this scale

[ Shams Notes j

[ Acid. Base and Salts J A

Q.11. Differentiate between P"and P°" scales.
Ans. Difference between P"and P°"

. PP

POH

—_

“The logarithm of reciprocal| “The logarithm of reciprocal

of molar- concentration of H*| of

molar

concentration of

‘| molar cancentration of H*

“The negative logarithm of| “The negative logarithm of
molar concentration of OH~
ions is called POH.»

ions is called PH.»

ions is called P". OH" ions is called P°".
2 I

P = log—— POH =

. (H] o8 (OH "]
= P"=log1 - log[H" ] = P =og1 - log[OH]
Q Iog— log m - log n Q log—_z logm-logn
n

= P“ =0- log[tl ] = P = 0-log[OH]

Q/legL:O - Qlogl=0

% P"=-log[H"] = P =_|og[OH7]
3| P" can also be defined as: | P°" can also be defined as-

Q.12. Prove that P" + POH =14
Ans. As we know that:

‘Kw=[#*][on~]=1.0x10" or 10

Or

L] for Jero

Taklng -log on both sides:

:'[__log[H ]]*[-'Og[vﬁ ]] = -log10** Q-log[H*]= pitani—10g |08 = poH
~ Therefore o

o

=

=

tog[ #*][0H™]= -log10™

PH+P% = . log10™
P +P% = _(-14)l0g10
PH+P%" = 14l0g10
PH+pPOH = 14x1 = 14

Hence proved that

P +P%=.14

Downloaded from awazeingilab.com
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tor 1’ 0 L4
10 ‘. | ) ‘ 1:‘ Stong ackds
10 2] ‘ 12
0 - N
10! i 10
" 5 ) Weak achle
" 0 : ‘ i
N : i ol » Newtral
J10f 8 6
10 ! 1o §) Weak hases
R 10 T4
‘ o" L1 3
Lo 12 2 ‘
1o 13 1 Strong hases
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Example 10.2:
. Calculate
Given:
Molanity of mitric acid
Required:
To calculate the P and PO
Solution:
Chemical equation for ionization of nitric acid is:
HNOy 7 " H 4 NO,
0.001M 0.001M

the P and PP of 0.001M solution of nitric

solution = 0.001M

Hydrogen ion concentration |1 i-']: 0.001M = l

=10"M
1000

Determination of P
P oyt

Putting the value of (M) we got:
P = log10

X

P= 00y log10
o= Glogt

= 371 Olovln |

O lorm 1looy

!
,)

?

7,

Mo,
P =3

> acid?

‘ A( i(l H.mn HI

Shams Noton I m

Dotormination of '
Wo khow that:
')“' ',(‘” ] '
l)('l! |4 l)”
P utting llu' valuo of plwo gol
l’ 11 3
PO
Result:
Ip' 9 l'()”" |I

Example 10.3:
Caleulale the 1" l’”" ol 0.0IM potasam hydroxide

solution?
Givoen:
Concontration ol KOH solution == 0.01M
Requirod:
To caleutade the P and o
Solution;
Chemical cquation for u)m/.mrm ‘of potassium hydroxide 1
KO . - K' o

0.01M 0.01M

Hydroxide ion concentration (O =0 01M
Determination of P!

PO l()(][()// I
Putting the v ||u( O[O T wae get:

10 "M

O

POt -log10

O .

l(,)|| = (-2) log10 Odopm™ srlop m
=P = 200010

SUI

o = 2% Qloglo |
;,[.)“” =0

Determination of P
We know that:
P“"' P(')ll =14
o pl= gL pott
Putting the value of P we get:

P14 2
ple g2
Result:
l’“” 2 and  PY= o
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I S¢ mr:

(KO



Download millions MCQs, Books and Notes of any Subject from AWAZ E INQILAB.com

TR e A R N I L AN TN S Y AR

? Shams Notes - m [ Acid. Base and Salts]

Q.13. Explain acidic, basic and neutral solutions?
Ans. Neutral Solution:

A solution having P" value of 7 is neutral solution. Neutral solution
has equal concentration of H* ions and OH" ions which is 1x107M at 25°C
Acidic Solution:

A solution having P" value less than 7 |s acidic solution. Acids
increase the concentration of H* ions thus its P" is decreased. Thus, in.
acidic solution the concentration of H" ions will be more than 1x107M.
Example:

A solution having concentration of H* ions 1x10*M is acidic
because this concentration is greater than the concentration of H* ions in
a neutral solution.

Basic Solution:

The solution having P" value greater than 7 is basic solution. Bases
increase the concentration of OH ions in aqueous solutions. Thus, its pH
is increased.

Example: )

A solution containing concentration of OH™ ions.1x10“M is basic
because this concentration is greater than the concentration of H* ions in
a neutral solution.

Q.14. Explain the process of neutralization?

Ans. Neutralization:
“The reaction of an acid with a base to form salt and water is called
neutralization reaction.”

Explanation with example:

For example, when HCI reacts with NaOH, NaCl and water are formed.

HC,(aq) + NaOH(aq)———» N8C|(aq) + H20(|)

Acid  base salt -~ water »

In order to understand the process of neutralization, we need to
write the acid, base and salt in their ionic forms.

H*+ CI"+ Na® + OH™——Na" + CI" + H,0

In solution HCI exists as H" and CI", and NaOH exists as Na* and
OH™. In neutralization H* reacts with OH™ to form water, leaving Na* and
CI” ions in the solution. .

In the above equation Na* and CI” ions are present on both sides o

the equation and they have not reacted. They are called spectator ions.

So the net reaction of neutralization is the reaction of H* with OH™ to form

water as given below:
H'+OH ——» H,0

There are equal number of H" and OH" ions in equal molar solutioné

of HCI and NaOH both of which are fully converted to H,0.

m ( Acid. Base and Salts J

Q.15. What are salts explain wﬁh examples?
Ans. Salt: '
“The substance obtained (in addition to water) as a result of acid
base reaction is called salt.” OR

"A class of solid crystalline ionic substances consisting of positive

and negative ions, generally good conductors in aqueous solution or in
molten states are called salts.”
Composition of salt:

A salt consists of positive ions comblned W|th negative ions.
Positive ions come from a base while negative ions come from an acid i.e.
In NaCl Na* is from NaOH while CI”is from HCI. The detail of comblnatlon
of positive and negative ions is given below:

Monoatomic positive ion + monoatomic negative ions:

Examples of such salts are given NacCl, AgCI', and KCI, LiF, NaFetc
Polyatomic positive ions + polyatomic negative ions:

Examples of such salts are. (NH4)2C03, NH4NO;, NH4H003 etc.
Monoatomic positive ions + polyatomlc negative i ions:

Examples of such salts are Na;S0s4, CaS0O,4, MgCO; etc.
Polyatomic positive ions + monoatomic negative ions:

Examples of such salts are NH4CI NH4F, NH4Br, (NH,)
Examples of some salts: -

2S etc.

Some examples of salts are given below '

i. Sodium chlorlde (NaCI)

ii. Sodlum bicarbonate (NaHCO,)

iii. Calcium oxide (CaO) _

iv. Ammonium nitrate (NH4NO,) ete.
Q.16. How salts can be prepared?.
Ans, Preparatlon of salts:

There are two types of salts
1. Soluble salts

" 2. Insoluble salts
Their Preparations are given below:

—
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1. Preparation of soluble salts: hods: | Shams Notes | Acid. Base and Salts
. : —_—— _ e
They are prepared by the following me ) Some other examp

of nr G aro e UELTN

i. By neutralization reaction: e . Potassium . 4

One of the most important anc Cc'mﬂonhme hzc'g P eParation n Sodium phosohate (

- - - ! iy in which an acid reacted ‘ - pnospnate (N
soluble salts is neutralizaticn reaction. 0 whic acted iy, m Ammonium suiphate [(NH.).S0.]
base to form salt and water o) v Sodium carbonate(Na-£0 )
ACH+ H-C .. -~ = -\
NaOH + HC! —* Nall ‘ ii. Acidic salts:
KOH + HNO: — KNO~ + H,’O The Salls forran e - i At ¢ 5 -~ ;oo 3ACL IS
N ait water S o ’ ' et

Base  Acd sait = : partially replaced oy 2 metal in- ar rnrun of atcms nenas s 49 T2tal 100
. : id(Di splacement me Y s 7 e ST G DRt s
ii. By the reaction of metal and acid(Direct d_l P P thod): 4rs called acidic sate ‘OR

In this method hydrogen ion of an acid is replaced by an ap TRE S8 \n Ar @ Fae i e e A s - maled

metal lik

ke zinc. calcium, magnesium etc to produce salt and nydrogeng:acidic san
Zn +

n+ 2HCI ——» ZnClp + H; Acids which form acidic salts:

Mg + 2HCI ——> MgCl; + H ) Acidic salts are formed by polyprotic or poynasc 223 275 = 3
iii. By The Reaction Of Acid And Metal Oxide:  H,SO. H:CO. H-PO.etc

Metallic oxide like calcium oxide, copper oxide etc react with di.Examples:
acids to form salt and water. H,S0O. + KOH YKHSOy + H-O

Ca0 + H,SD: —— CaS0O4 + Hz0 H-CO. + NaOH WNAHCO, + H

CuO + H,;S0; —— CaS0a + H20 . Polyprotic acid base acidic salt

iv. By the reaction of acids with carbonates and plcarbonatest_ Some other examples of acidic salts are gruen Seloy
When an acid reacts with carbonate or bicarbonate it produces saltseg . Ammoniunt br phosphate [(INHLHPO
Ng.CO. « 2HCI = » 2NaCl+ CO, + H:0 ii. Potassium bicarbonate (KHCO )
'\21""“"": ~ S Aty S0 =30 » iii. Lithium bisulphate (LIHSO.)

iv. Calcium bicarbonate [(Ca(HCO,).] etz
rone o twe so'uble salis i, Basic salts:

hrs g‘, i N i ama 5 "The salts formed when nydroxde on of a oo 122 TaSe ;
thig reactn - ISATI ’ . ) ) =<
One 1s the msolule sz L wihich s precipitated while the partially replaced by negative ions of acigs are 2 0asc sats OR
One s ine ol T SO S g . [ i |

- ' o The salt which is formed by weak acid and srorg 2ase 5 =30 ec

T o AQCLo.+NaNO= basic salt.” .
AGNO: a0 =NaC g > AQUILz: tNaNO: s Bases which form basic salts:

Né;Cdg\rag,*CU-SOA (o8 % CUCO35”°‘)+N8?SO_" = Basic salts are formed by poly ac < vases cnly =g 05 Om o Wre Diyg
Q.17. Describe the different types of salts in detail. Al(OH)- etc - -

Ans. Types of salts: o < Examples:
There are three types of salts i.e. normal, acidic and basi¢ =Xampres.

bel Ca(OHi: ~ HCi b Ca Ol re 0
tagl = D : ! : - |
their detail is given pelow Mg(OH), - HC! SMGIOHC = H.O

i. Normal salts or neutral salts:
“The saite formed when hydrogen atom of an acic !

s comP?  Some other examples 0f Das T A ure

| | . e m ich i Lead monohydrony Tl H
replaced by a metal ion or group of atoms behaving like metal i Copper menuny Y ox, SRR LTI
called normal saits 'OR ‘ 15 02 il f\iub.".\:!‘u"t gy Qroxy Huonde (AL Jrin e

The salt which 1s formed by strong acid and strong bases iv Banum mononydrony fluonde [BarQHE]

neutral sa"

NaCrH ~ r. s NaLi )
KOH + HNC KNG -1 O .

— e ..
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Q.18. Describe the uses of salts?
Ans. Uses of salts: ' .
Salts have many different uses; ranging fromV:r?Lés?ho!d to b
industries. Some important uses of different salts are gi elow:
1. Sodium chloride (NaCl): )
i. Itis daily used in our food to give it taste. .
ii.In industry it is used as raw material for the pfeparatlon 0
caustic soda, washing soda etc.
iii. It is also used in de-icing if road ways.
iv. It is also used for preserving food.
2. Calcium sulphate dehydrate (CaS04.2H,0):
i. It is also called gypsum and is used in the manufacture of plaster ¢
paris and cement. o
i. Itis also used as fertilizer.
3. Sodium Sulphate (Na,S0O,): _
Itis used in the manufacture paper, glass and detergents etc.
4. Sodium carbonate (Na;,CO3): :
i. Anhydrous sodium carbonate(Na,CQ3) is called soda ash while
hydrated sodium carbonate(Na,CQ3.10H,0) is called washing soda.
ii. Itis used as cleaning agent in laundries and as water softner.
iii. It is also used as raw material in the manufacture of glass.
iv.Itis also used in paper industry, leather industry and petroleum
refining industry. ¢
5. Sodium bicarbonate(NaHCO,): :
I. Itis also called as baking soda because it is used in baking of cake:
and other confectionaries.
ii. Itis also used as antacids in medicines and
6. Copper sulphate(CuS0,.5H,0)(Blue vitriol):

i ltis used as electrolyte in copper electroplating process.

ii. tis also used to kill algae in water reservoirs and in agriculture spréf
7. Magnesium sulphate(MgSC,.7H,0) (Epsom salt):

i. Itis used as antacid and laxative in medicines

ii. It is also used in dye industries. '
8. Potash alum (K,S0.. Al,(SQ,),. 24H,0):

i It is used for water purification to remg i iti {

ove es by!
process called flocculation or Coagulation suspended impunt

ii.lt is also used in'textile i AN ,

ity dile industry since it cayses dyes to adhere t0 i

iii. Itis also used as blood coagulant j P
9. Calcium Carbonate(CacQ, :g ntin small Injuries.

Itis used in preparation of ¢ n

10. Potassium Nitrate (KNQ,) smentand ceramics industry.

i

in toothpastes.

Itis used as a fertjlizey and in the Manufacture of flint glass.

Acid. Base and Saltg
L)

[ Acid. Base and Saltsj

EXERCISE

I  Multiple Choice Questions l

Q.1: Select the suitable option:

i. According to Arrhenius concept, which of t_he following is not an acid:

A) HCI "~ B)H2804 C)CO, D) HNO;
ii.AICl; is an acid accordingto
A) Arhenius B) Lowry and Bronsted C) Lewis D)-All
ii. Which one of the following is a Lewis base? 7 .
A) HCI B) AICI; C) BF; D)F”
iv. Neutral solution has ab pH value of
A)3 B) 5 c)7 D) 14
v. The pOH of 0.001M solution of nitric acid is _
_A) 0.001 B) 10.0 C) 11 D) 14

vi. When a sfrong base and weak acid reacts, the only products are:

A) Neutral salt and water B) Basic salt and water

C) Acidic salt and water " D) Acidic, Basic salt and water

vii. NHs is a base according to

A) Arhenius B) Lowry and Bronsted
C) Lewis D) Both B&C

viii. Which one of the following is a basic salt?
A) KClI B) NaCl C) Pb(OH)CI D) KHSO.

ix. The bases which are soluble in water are called

A) Acids B) Alkalis C) Salts D) Amphoteric
X. The example of weak acid is
A) HNO, B) CH3;COOH C) HClI D) HSO,
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Short Questions

Q.1. When a clear liquid is placed in a beaker. How can you identify it
as an acid, base or neutral (water)? o
Ans. Identification of a liquid to be acid, base or neutra]: ‘

A clear liquid in a beaker can be determined to be an acid, base or
neutral by finding its P™ value. P" value is find by the following ways;
i. By Using P" paper: ‘ o -

A strip of pH paper will be dipped in the liquid. Its colour will
change. This colour will be matched with colour bands having pH valqes ffomo
to 14. : .

ii. By Using P" meter:

It is a digital instrument which is dipped in the

directly read from its LCD screen.

Q.2. Justify H*ion as a Lewis acid?

Ans. H' ion As Lewis Acid:

According to Lewis concept; A ‘ .

Acid is a species which accept a pair of electrons. Since H™ has
shortage of two electrons. Therefore, it accepts a pair of elegtron when .
reacts with a species having lone pair of electrons or a species having
negative charge like OH". .

Reactions: ‘
i, H'+ OH  —— H0

Acid Base . o - W ‘

In the above reaction H* ion accept a pair of electron from OH" ion,
thus it is a Lewis acid. . ‘ .

ii. NH3+H ——————» NH; ' 4 .

In the above reaction H* ion accept a pair of electron from NHs, thusit -
is a Lewis acid ‘

liquid. pH value is

Q.3. Distinguish strong acids from weak acids? Give two examp|¢§ of each -
Ans. Differences between strong and weak acids: \
Some differences between strong and weak acids are given in the

table below:
| Strong Acid Weak Acid ]
(i) | “Those acids which “Those acids which partially -

| almost completely ionize
in aqueous solutions and
give higher concentration
of H' ions are called : \

| strong acids.” '

' (iii | The solutions of strong

ionize in water are called
weak acids.” -

The solutions ‘of weak acids

acids contain ions and
almost no unionized
molecules are left.
Strong acids are strong

in addition to ions also
contain unionized molecules.

(iii)

Weak acids are weak

electrolytes. electrolytes.
(iv) | Examples: Examples:

a. Hydrochloric acid(HCI)

a. Carbonic acid(H2CO3)
b. Nitric acid(HNO3)

b. Acetic acid(CH3;COOH)

Q.4. Compare the physical properties of acids and bases.
Ans. For answer see Question no.2 '

Q.5. A carbonated drink has [H*]=3.2X10"M, classify the drink as

neutral, acidic or basic with reason?
Ans. Classification of a substance as acidic, basic or neutral:
The acidic, basic or neutral nature of a substance depends upon it pH value.
i.-If the pH value'is 7 it neutral.
ii. If the pH value is more than 7 it is basic.
iii. If the pH value is less than 7 it is acidic.
So first we will find the pH value of given substance.
As we know that;
Hydrogen ion concentration [H*] = 3.2X10°*M
Determination of pH:
P = - log[H"].
Putting the value of [H*] we get:
PH=_log 3.2x10°
=P"=-(log3.2 + log10?)
=P" = -(log3.2 +(-3log10))
=P" = -(0.5051+(-3x1)
- =P"=_(0.5051-3)
=P"=_(-2.4049)
. P"=24949

Qlogmxn=logm+logn
Qlogm" =nlogm
Qlogl0=1

Conclusion:

_ Asthe pH value is less than 7, therefore the given carbonated drink
Is acidic due to higher concentration of H* ions.

Q.6: Write the chemical name of an acid present in the following:
(a) Apple (b)Grape Juice (c) Lemon Juice (d) Sour milk

Substance Name | Acid Present
a) | Apple Malic Acid
(b) | Grape Juice Tartaric Acid
(c) | Lemon Juice Citric Acid
(d) | Sour Milk Lactic Ac
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Q.7. What determines the strength of a base':dGll\)l:sciJ:.e P
each solution that are strongly and weakly

Ans. Determination of strength of a base: ' ormine
" The extent to which a base ionizes in aqueous solution de S

it str
the strength of a base. If the base ionize completely l:hk;ansg is called strong
base and if the base ionizes partially it is called weak base.

One example of strongly basic solgtion" A ' ]
The solution of sodium hydroxide (NaOH) is strongly basic.

One example of weakly basic solution’.’ . .
The solution of ammonium hydroxide (NHsOH) is weakly bas.lc.'

Q.8: Calculate the P" and P°" of 0.5M solution of HCl.('=0.01,P*'= 1359
Shven Molarity.of hydrochloric acid (HCI) solution = 0.5M
quired: : .
Reau To calculate the P™ and PO
Solution: _ o o
Chemical equation for ionization of nitric gt_:_ld is:
HCIl — H' + CI
0.5M 0.5M - B
Hydrogen ion concentration [H*] = 0.5M = 5x10 ™
Determination of P": :
PM= —log[H'] - :
Putting the value of [H] we get:
. P"=—log[5x107"] .
- P" = —(log5+log10™")
- P"= —log5 -log10™
= P"="—(0.6989) —(—1) log10
- P"=-0.6989+1l0g10
- P"=-0.6989+1x1
=P"=-0.6989+1
P"=0.3011
Determination of pOH:
We know that:
P+ PO = 14
= P=14-pH
Putting the value of pH we get:
= P =14-0.3011
PO = 136989

Q logmn=logm+logn
Qlogm" =nlogm

Qlogl0=1

Result: <
P°"'=13.6989and P"= 0.3011

3

S
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Q.9: Calculate the P°" of 0.005M H,S0,. (P°" = 11.699)
Given:

, “Molarity of sulphuric acid (H,SO4) solution = 0.005M
Required:
To calculate the PO
Solution:
Chemical equation for ionization of .uiphuric acid is:
H2SO04aq) —— 2H" +50;?
0.005M 2x0.005M

- Hydrogen ion concentration [H*] = 2x0.005M

=0.010M
=1x102Mor 102M
_For finding P first we will find P" as we are given the
concentration of H* ions.

Determination of P":
P™ = —log[H"]
Putting the value of [H*] we get: -
PH = _log[107 '
= P"=_(-2log10)
= PP=—(2)(1)
P"=2

Q logmn =logm +logn
Qloglo=1

- Determination of pOH:

We know that:
PR+ POM =14,
= Pz 14 . pH
Putting the value of P" we get:
=>PM=14_2
: P =12
Result:
PO=12
Q.10: Calculate the P"
Given:
Molarity of NaOH solution = 0.2M
Required: :

To calculate the PH
Solution: '

of 0.2M solution of NaOH. (P"=13.30)

Chemical equation for ionization of NaOH is;

NaOH —, Na* + OH"
0.2M 0.2M

_Hydroxyl ion concentration [OH] = 0.2M

=2x10""M

. . . —
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£ PY" we get:

Result:
P"=13.301

. Long Questions

L.

Q 1. (a). What is salt?
Ans: For answer see Question no.15
(b).Write down the different types of salts with examples?
Ans. For answer see Question no.17 -
Q 2. (a) Define the auto- ionization of water. How can you find the
P"of water?
Ans: For auto-ionization see Question no.9
Finding the P" of water:
The pH value of water can be found by two ways:
i. Mathematically
i Experimentally
i. Mathematically:
Mathematically the P of water cg
P" = - log[H')
Forexamp{e the concentration of H'j
therefore its P" value will be-
P" = -log10”
= P"= -(-7)log10

n be found by the following fo™

ons in pure water is 10°M

| Shams Notes

Base and Salts
P = 701
PN —
ii. Experimentally:
Experimentally P™ is determined by tws mairars
a. By P" paper:
A rough value of P"' is determined by using &7 aze-
L2}
b. By P  meter:
P™ meteris an mnstrument which detaermines a~~.-3% o ot D

(b).Why some acids are called monoprotic. diprotic and polyprotic
acids. Explain your answer with suitable examples

Ans: For answer see Question no 5

Q 3.(a)Discuss the concept of Lewis acids and bases ~1th examples.

Ans: For answer see Question no 3

(b) Give the Bronsted-Lowery definition of acids and
equations that explain the definition.

Ans: For answer sce Question no 3

Q 4.Below are two equations showing how two alkaliz req-s

Zaseos. Write

ARSI Vi Sl s T4

NaOH G + 1,0, = NG L+ o
NG HL0G, = NI+ 01
(a). Name both the alkalis.
Ans(a) A
. Alkali Formula Name
NaOH Scdium Hyztraxs
N ‘ Ammomn
(b).Which is classified as weak alkali and why?

Ans. Weak Alkali In The Given Examples:
NH. is a weak alkal

Reason:

Weak alkali is that alkal WRICh partaily icrizas ~ aqtar T aen N
partially ionize in water Therefore it15 a weax 3 :! 7 ‘ .
(c). What is the likely P" of each alkali~
Ans. P Of The Given Alkalis:

Tne P™of NaOH 1s almost 14

&

T R et M

Q5. (a) Write the balanced neutraliz
(i) Strong acid and strong base
(i) Strong acid and weak base
(iii) Weak acid and strong base
(iv) Weak acid and weak base

Ans:i.gr_glg_éggﬁgp_q Strong Base Reacton

NaOH | INEES

vy
RS

auen reaction of

N -
HC sNAJ! s RO
UG dse LTS Al

—
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ii.Stronq Acid And Weak Base Reaction:

CAI(OH); +  3HCI —> AICl; + 3H,0

Weak base strong acid ‘
iii.Weak Acid And Stronq Base Reaction:
H,CO3 + NaOH ———>NaHCOj3; + H,0
Weak acid .'strong base
_iv.Weak Acid And Weak Base Reaction:
3H,CO3+. 2A|(OH)3———)A|2(CO3)3 + 6H,0
- Weak acid weak base .
(b). Define P" and P°"? '
Ans: See answer of Q No. 11.

- i 4
o

Q 6. (a)According to your understanding which one of the three acid
definitions is the broadest?Explain. .
Ans:Three Definitions Of Acid:

Type Of Concept Acid
1| Arhenius H'ion producer in water.
2 | Bronsted-Lowry Proton(H") donor
3| Lewis Electron pair acceptor

Broadest definition of acid: . o
Among_ the three definitions of acid, the broadest is the Lewis = -

concept. : : :

Explanation: .

The Arrhenius concept limits the acids to aqueous medium which
cannot explain the acidic behavior of acids in non-agqueous medium.
Similarly, the Bronsted-Lowry concept restricts acids to protons
which cannot explain the behavior of acids having no protons like AICI,

BF; etc. ‘

concepts because it completely explains the acids definitions of Arrhenius

and Bronsted-Lowry concepts. But they don’t explain the Acid definition of ,

Lewis concept.
Example:

hydrogen ion in aqueous solution. Similarly, BFs cannot be explained, t0
be an acid, on the basis of Bronsted-Lowry concept because it does- not

donate proton. However, it can be explained, to be an acid, on the basis of

Lewis concept, to be an acid as it accepts electron pair.
(b). Write the uses of any three’salts. ,
Ans: For answer see Questic.1 no.18

_ The Lewis concept is a broadest of all the above mentioned

For example BF3 is a Lewis acid; it cannot be explained to be an’
acid on the basis of Arrhenius concept because it does not produce

of any Subject from AWAZ E INQILAB.com

' !
Shams Notes , m
Additibnal Multiple Choice Questions

1. According to Bronsted, acids are:
(a) Proton donor (b) Proton acceptor.
(c) Electron donor. ~ (d) Electron acceptor.

f Acid. Base and Salts ]

2. NHj is---------
(a) Acid (b) Base. (c) Salt. (d) Buffer solution.
3. Neutral solution has a P" value:
(a) 3. (b) 5 (c)7 (d) 14.
4. Lower the P" value -----will be an acid.
(a) Weaker (b) Stronger (c) Neutral (d) Alkaline
5. Salts are-------compounds.
(a) Acidic. (b) Basic. - (c) Amphoteric. (d) Neutral.
6. KHSOy is a ------salt. - : :
- (a) Basic. " (b) Acidic  (c) Neutral. (d) Amphoteric
7. Citrus fruits contain------acid. :
(a) HCI. (b) H:SO4.  (c) HNOs. (d)CH3COOH,
- 8. HCl is present in-------- . .
(a)Stomach - (b) Liver (c) Mouth. (d) Large intestine.
-9. For washing purposes --------------—-base is used. ‘
(a)NaxC0,.10H,0. (b) NaHCOs. (c) Ca (OH),. (d)Mg (OH)..

10. According to Lewis concept acids are------ .
(a)Electron pair acceptors. (b) Electron pair donors.
(c) H' producers. (d) OH producers.
11.In Lewis concept acid, base form------—--_ bond.
(a)CoyaIer_\t. (b) Coordinate covalent.
(¢) lonic ‘ (d) Hydrogen bonding.
12. Compounds having less than eight electrons in valence shell of central
atom and positive ions act as------—--- .
(a)Lewis acids ’ (b) Lewis base
(c) Arrhenius acid (d) Arrhenius base.
13. Compounds having lone pair of electrons in the valence shell or
negatively charged ions can donate electron pair and behave as —-.
(a)Lewis bases (b) Lewis acid .
(c) Bronstid acid . (d) Bronstid base.

—
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14 1 33 water--—--acid is present
() (b) H;CO; Cy HNO, (dy HCI

'S Fdr soap making and for draim openn )] s used
{a}NaOH {b) Na;CO: ¢ NaHCO: (di Na;SQ,
16 s s used as antacd o neutialize excens of e
{ailtg (OH); by NaOH (0] CalCHy; (2 KO}

7 In water the concentration of H-0" 374 OH 1= 3'eave vi0 ¢ A
temperature------
ta) 30°¢c 4 c)y 25 ¢

18 Acdin stomach p'ayvs 3 10ie in the diseat an of ~
(ajProtein bl carbohydrates (oo (at 1A o

19 P and P™" sca’es were introduced b,
(a)Sorenson ity Prestly e ote Tl

20 The -----measures acidity and baecic
(alindicator (b) P (C) ity > Fae, GAn

21 Theterm acid s denved from W
‘al Enalish (b Grecs ciLatin

22 The sumof P ard P e caual «
a7 by 10 Yz d) 14
23 Salts are----types

(b) three cifcur 1 e

(a) two
24 NHs i5-oome
(a) Acid (b) base Cisan o tutier

25 The conjugate acid of water 5.
(a) H.O° (hy OH
28 Which one of the following 1s a Lewis base?
ia) NH.OH (b) NH
27 \Which one of the following i1s an acidic salt----
(ay NaCl {b) Na:SQ, {c) NaHSO. (g} NH.Ci
28 \Which one of the following is not a strong acid
{a) CH,COOH (b) H;SO. (¢) HNO+
28 \Which one of these acids is monoprotic?
(2) M;S0, (b) H:POy, (c) CH;COOH(d) None of these
30 The chemical formula of baking soda is
(b) NaHCO; {c) NaOH
2T Vnch one of the following is poly-protic acid?
(a) HC (£} CH:COOH  (c) HNO: (d) none of these.

\('\5?1'(?-" 3 e f'f!'f:?."

(¢ Cal GiNaOH

{(d) HCI

(aNa,COs (d) Na-SO.

31 \Wh

,,,,, — [

bsy _ Organic Chomistry |
Chapter No.11
Organic Chemistry

Q.1. Whatis vital force theory?

Ans. Vital force theory:

According to this theory organic compounds cannot be prepared in

laboratary They are only prepared in the bodies of living organisms under
‘natural force called vital force.

¢ tananc acd (from grapes), citric acid (from
emon) ard sucrcte oo cane sygar) are organic compounds.
Rejection of vital force theory:

In 1828 3 German chemist Friedrich Wohler prepared an organic

compound €@ 7 i7e fatoratory by heating ammonium cynate and
rejected the vilat force trecn
AMMCRiG™ oy rate

e s cblaned by heating solid ammonium chloride
with sold peotass o™ oyv~ate

NH,CH, - KCNO

NH,CNO

—»NH,CNO sy + KC'(S)
» H:NCONH; (urea)

Q.2. Why organic compounds are placed in a separate branch of
chomistry?

Ans. Reason of placing organic compounds _in_separate branch of
chemistry:

The organic compounds have common properties and they are very
ke in numbper Thus, to make their study easier they are placed in a
Separate branch of chemistry called organic chemistry.

Q.3. Which compounds of carbon are not organic?

Ans. The following compounds of carbon are not included
compounds because they do not possess the properties
ccmpounds:

i. Carbonates like sodium carbonate, potassium carbonate calcium

in organic
of organic

carbonate etc.

—
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ii. Bicarbonates: like sodium- bicarbonate, magnesium blcarbonate
calcium bicarbonate etc.

-iii. Cyanides: like potassium cyanide, sodium cyanlde magnesium cyanide etc.

iv. Carbides like calcium carbide, aluminum carbide etc.

v. Carbon monoxide:(CO)

vi. Carbon dioxide: CO2 _

vii. Sulphide: like carbon disulphide

Q.4. Defme organic compounds and organic chem|stry‘7
Ans. Organic compounds:

. “The compounds of carbon and hydrogen called - hydrocarbons.

Hydrocarbons and their derivatives are called organic compounds.”
Composition of organic compounds:" ‘ ;
All organic compounds contain carbon and hydrogen as an

essential irgredient beside these elements they may also contarn'

halogens, sulphur, oxygen, nitrogen.

Derivatives of hydrocarbon: - v
When hydrogen atom of hydrocarbon is replaced by an atom or

group of atoms then the resulting compound will be: the derivative of that

hydrocarbon.

For example:

If we remove one H from ethane C,Hg’ then ethyl group(Csz) is
chlorrde(C;HsCl), ethyl \
- bromide(C,HsBr) are the: examples of derivatives of ethane. Ol

obtained thus ethyl alcohol(C,HsOH), ethyl

Organic chemistry:

“The .branch of chemlstry which deals with the study of,

" hydrocarbons and their derivatives is called organic chemistry.” For.

example, in this branch we study about alkanes like methane alcohols like
ethyl alcohol etc. )

Q.5: How organic compounds are represente'c_l by
1. Molecular formula
2. Structural formula
3. Condensed formula
4. Dot and cross formula
Ans.1.Molecular Formula:

“Molecular formula shows the actual number of atoms in a molecule .
of organic compound.”

_ Shams Notes

e

[-Brganic éhemislry }

Examples: '
Compound Name Molecular Formula
-| Methane CHs
Benzene CeHs
| Propane CsHg
Butane CsHio

2. Structural Formula: R
“This formula represents .the arrangement of different atoms of
various elements around the carbon atoms present in 2 molecule of a

‘compound.”

Explanation:
Structural formula shows the nature and type of atoms present in a

molecule of a compound. It also shows the bonding arrangement of
atoms. .

_ " In structural-formula, single bonds are shown by single dash( —),
.double bond by double dashes( =) and triple bond by triple dashes (=)

- between the bonded atoms. -

- Examples: -
' Structural formulas of some compounds are given below:
(R Py
H—(I:—H H—'Ic—c|—H ' H—C|—c— C—H
, I
H : H H H H H
(Methane) (Ethane) . (Propane)

3. Condensed Formula: ' ‘
In this’ formula group of atoms are shown In an order with no bonds

.. -or dashes. ~ .

Examples:
*1. For example hexane(CsH1s) has the condensed formula ofcH;(CH,).CH;.
ii.The condensed formula of heptane (C7H16) is CH3(CH,)sCH4
.4. Dot and Cross Formula / Electronic formula:
The type of formula in which electrons are represented in the
form of dots .and cross of an organic compound is called Dot and cross
formula. e.g.
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i H 4
HxCxH H,.C. C+H
H H H
CH, C.Hs

Table: Name, molecular formula, condensed formula and structurg|
formula of first ten Hydrocarbons.

‘General : -
S. Molecular| Condensed Structural
No Name F?m;ila Formula |Formula Formula
H
1 [Methane | CiHa., CH. CH. H—\#—u
i
. H H
2 |Ethane C:Hao C:Hs HiCCH;s H*‘#.-—(#“H
H H
Y
3 [Propane CaHzae: CiaHs H:CCH:CH; H“‘?—?‘?_H
. H H H
HTH
4 |Butane CiHouz CaHio H1C(CH:).CH: H—l—?*(f~('l—-H
H H H H
TR
5 |Pentane C5H2x5-‘2 CsHr H:CV(CHz);.CHz H_(F_?z_cf—(i:“‘?_H
HHHHH
‘ ' L
6 |Hexane CoHagez CesHas H3C(CH2),CH: H—CIJ—?—(I?-?—(‘J—?—H
. } H H H H H H
~ RN
7 [Heptane | C7Hau+2 CrHis  [HiC(CH.CHy|  H=$=¢=¢=¢—¢—¢—C—H
H HHHHHH
. I[l Ill III l]l 'Il lll " 1’1
8 | Octane CosHoer2 CsHis  [HiC(CH2).CHs "_*‘|—‘|I""}"““|l ':[‘ ":Il"“l"l' "
" ] " I "
Y T lli n H Ill Il| " " |||
9 (Nonane C9H2x‘_9»2 CoHzq H3C(CH.),CHs "-l"—([‘——f—f——ll‘—ﬂl'—l—M‘|””
. " H 1 " " H H " i)
' TRAREREEE
10| Decane CioHaoe2 CioHz22 H3C(CH2),CHs Hof~f-¢-C-C—C—C—C-C—C—N
h H H HHHMHMHHHH

Q.6:‘Describe the classification of organic compounds.
Ans. Classification Of Organic Compounds: ‘
The classification of organic compounds is given below:

-

(—éhams Notes ~ ws7

1. On the basis of carbon skeleton
2. On the basis of bonds
The detail is given below:

1. On the basis of carbon skeleton:

On the basis of carbon skeleton, organic compounds have the
following two types:
i. Open chain organic compounds
ii. Close chain or cyclic organic compounds
i. Open chain organic compounds:

“The type of organic compounds which consist of open chain of
carbon atoms are called open chain organic compounds or aliphatic
organic compounds.” .

Open chain organic compounds are further classified into two types
~which are-gii/en below:

a. Straight chain organic compounds:
“The type of open chain organic compounds which contain straight

chain of carbon in their molecules are called straight chain organic
compounds.” ‘

[ Organic Chemistry

o

A carbon atom in straight chain organic compounds is nbt directly
bonded to more than two carbon atoms. The prefix n is put before their
names which means “normal.”

Examples:

- Some examples of straight chain organic compounds are given below:

i. CH}——CH2~CH2——CH3(n-butane)
i, CHB—CHZ—CHZ—CHZ—CHa(n-pentane)
il CHS—CHZ—CH,—Cﬂz-CHZ—‘CHa(n-hexane)

b. Branthed chain organic compounds:

“The type of -open chain organic compounds which contains
branches of carbon atoms is called branched chain organic compounds.”
At least one carbon atom in their molecules is directly bonded to
more than two carbon atoms. Their common names have prefix iso- with
corresponding organic compound.

- Examples: . : ,
Some examples of branched chain alkanes are given below:
CHJ—CI‘H— CH, CHj—CH2~|CH— CH,
CH;' o . CH;
(iso-butane) ' (iso-pentane)
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CH,—CH,—CH,—( H—CH,
) C/H:; 4
. (iso-hexane)
ii. Close chain or cyclic organic compounds: »
“The type of organic compound in which the carbon atoms g .

linked in cyclic form or ring form is called cyclic organic compound.”
For cyclic form at least three carbon must be present.
These are further classified into two types:

- a. Homocyclic or carbocyclic organic compounds
b. Heterocyclic organic compounds

~ a. Homocyeclic or carbocylic organic compounds:

The type of cyclic organic compounds in which the ring igl _
composed of carbon atoms only are called homocyclic or carbocyli
organic compounds. :

These have further two types:
i. Ali-cyclic organic compounds
ii. Aromatic organic compounds
i. Ali-cyclic organic compounds;- )

These are the type of homocyclic organic compounds in whict
the carbon ring do not have alternate double and single bonds(aromatic
character). They resemble the open chain organic compounds in thei
properties but differ from them in their formula. They differ from thei
corresponding open chain member by H; group. ‘ '
Examples: : :

Examples of Ali-cyclic organic compounds are given below:

/CH; H.C CH,
H.C CH, HyC —CH; &
Cyclo-propane 7 CHa . Cyclo-butane
H.C CH;
H.C -_ CH;
\ P

CH;
Cyclo-hexane

ii. Aromatic organic compounds:

These are the type of homocyclic organic compounds in whid

the carbon rings have alternate double and single bonds. The importa®
R A

\

Shams Notes FOrganic Chemistry J

member of this class is benzene and the compounds derived from

- benzene.

Examples: .
Some examples of aromatic organic compounds are given below:

CH>
Benzene

Toluene
\ ' g 2
~~
‘ —
) Indene

) Nepthalene )

C T

Anthracene

b. Heterocyclic organic compounds:
The type. of cyclic organic compounds in which the ring

contain other atoms like nitrogen, sulphur etc. along with carbon are called
heterocyclic organic compounds.

Examples:

‘ \ - : =" SN
O O OC
furan - Thiophene Pyrrole

4 Pyridine

2. On the basis of bonds:
- On the basis of bonds there are two types of organic compounds:
I. Saturated organic compounds

ii. Unsaturated organic compounds
Their detail is given below:

- i. Saturated organic compounds:

“The organic compounds which contain all carbon-carbon single
bonds are called saturated organic compounds.”
“In case of hydrocarbons saturated hydro-carbons are called alkanes.
Examples: -
) Methane (CH), Ethane (C;Hs), propane (CaHs) and butane (CsHyg)
etc. are the examples of saturated organic compounds.

<)

e
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ii. Unsaturated organic compounds: -

“The organic compounds containing at least one carbon-carbon
double or triple bond are called unsaturated organic compounds.”
Examples:

Ethene(C,H.), propene(C;Hs); butene(CsHs) etc. are the examples
of unsaturated organic compounds.

LRGANIC COMPOUNDS)

rdn;ganic Chemistry ]./

( Open chain hydrocarbons) (Closed chain or Cycle hydrocarbons)
'-_—._l—l l—l—l

[Saturaled Hydrocarbons j [Unsaturaled
(Alkanes) e.q: Methane ethane Hydrocarbons

Homocyclic
Hydrocarbons

Heterocyclic
Hydrocarbons
e.g: Pyridine

Alicyclic Aromatic
e.g: Cyclo propang | e.g: benzene

' S) (Cycloalkenes) [CVC|03‘|“/@
Q.7. Explain dlver5|ty and magnitude of organic compounds?
Ans. Diversity and magnitude of organic compounds:

The diversity and magnitude of organic compounds is due to the
unique structure and bonding of carbon. Due to unique bonding; carbon
forms a variety of structures including chains and rings of many shapes

‘and sizes. Some of the main reasons of diversity and magnltude of
organic compounds is given below: *
1. Tetra-valent:

Alkenes (C=C)| [ Alkynes (C~C)
e.g: Ethene e.g: Ethyne

Carbon is tetra-valent i in nature because it has four electrons in |ts'

valance shell and require four more electrons to complete its octet
2. Mode of bonding:

Carbon can form single, double or triple bonds
compound in different ways given below:

7

in organic

~Nc— . ~A ‘
? ~C C=C= —C=
Two single and one

: Two double
Foursingle Bonds  4ouble bond .

One triple bond &
*  bonds

One single bond

A ——

rShams Notes ] : ’ m ) Grganic ChemistryJ
3. Carbon-carbon bonding (Catenation): o .
Carbon atom form bonds with other carbon atoms in different ways

to form straight chain, branched chain and. rings. This ability of carbon, to
' ‘bond with other carbon atoms in different ways, is called catenation.

~‘é—'CIZ—(IJ—-(lz—CI;'—— Stralght chain
[T R A B

‘ —C—(|3-4é—(|3— Branched chain
[
.._C_
|
||
—(l:_(%— closed chain
—(E_C_ (Ring)

: |
4. Carbon bonding with other elements:

Carbon atom can also bond with other elements like oxygen,
nitrogen, sulphur to form different organic compounds. Examp|e'

KeReRel G

furan Thiophene Pyrrole Pyridine

|
5. Different arrangement of same atoms (isomerism):
Due different arrangements of same atoms there are a large number of
organic compounds. These compounds which have same atoms but

. different arrangement have different pioperties.

Example:

For example the molecular formula CZHSO represents both ethanol and
di-methyl ether. .

CH;3-O-CHs CHs-CH-OH
Di-methyl ether Ethanol
6. Strength of covalent bonds of C-atoms:
" A large number of organic compounds are also available due strong

- covalent bonding of carbon between themselves and other elements like

sulphur, nitrogen, oxygen etc. .
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Q8. Give characteristic properties of organic compounds.
Ans. Characteristic properties of organic compounds:

Organic compounds have the following general properties:
i.Origin:
The main source of organic compounds is plants and animals.
ii. Composition:
' Carbon is an essential component of all organic compounds.
However beside carbon they also contain hydrogen as essential part.

They may also contain some other elements like sulphur, nitrogen, oxygen
and halogen.

- iii. Thermal Unstability:

Many organic compounds are thermally unstable and decompose to
simple substances on heating.

iv. Low melting points and boiling points:

Organic compounds have generally low melting points and boiling
points and-they are generally volatile due to weak intermolecular force.
v. Bonding:

Organic compounds are generally covalent in nature in which most are
non-polar.

" vi. Solubility:

As most of the organic compounds are non-polar therefore, they are
soluble in non-polar solvent like benzene, acetone, ether and less soluble
or insoluble in polar solvents like water.

vii. Electrical conductivity: ‘
Most of the covalent compounds are non-polar therefore, poor

conductors of electricity in molten or solution form.
viii. Inflammability:

Most of the organic compounds are lnflammable They burn outto give
carbon dioxide, water vapours and energy.

ix. Reactivity:

The reactions of organic compounds are much SlOWer than the
inorganic compounds.

x. lsomerism:

N\

The compounds having same molecular formula but - different
structures are called isomers and this phenomenon is called isomerism.

Isomerism is common in most organic compounds. For €xample butane

has’ two isomers n-butane and- iso-butane both have the molecular
~ formula C4Ho but they have different structures

Organic Chemistry

{ Shams Notes ]

xi.Similarity in behaviour: -

m [:ganlc Chemlstru

Different organic compounds show samllar behavnor due to the presence

of same functional group.

Q.9. Describe the sources of organic compounds
Ans. Sources of organic compounds:

?

Sources of organic compounds may be natural or they may be

prepared synthetically. »
Natural sources of orqanic compounds: _ ;
Natural organic compounds formed by plants and animals are Coal,

petroleum and natural gas. These are the main sources of large variety of

organic compounds and are called fossil fuels.
Formation of fossil fuels:

Coal, petroleum and natural gas are called fossil fuels because

they are formed from the decay of plants and animals buried under
ground. After a long penod of time the plants and anlmals were changed

to fossil fuels.

The detail of natural sources is given below:
i. Coal:

“A combustible organic rock composed pnmarlly of carbon
hydrogen, and oxygen is called coal.”
Composition of coal:

Coal consists mainly of hydrocarbons. In addition to hydrocarbons
coal also contains organic compounds containing nitrogen, oxygen and

Sulphur. Coal also contains inorganic components, known as ash.
Destructive distillation of coal:

When coal is heated in the absence of air, this process is called
destructive distillation or carbonization of coal.-

. Products obtained by destructive distillation of coal:

Coal yields coke, ammonical liquor, coal gas and coal tar-at high
temperature in the absence of air. More than 200 orgamc compounds
have been lsolated from coal tar.

Uses:
Coalisa major source of organlc compounds Itis used as a solid fuel.
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ii. Petroleum (petra = rock, oleum = oil): N ds. It

Petroleum is also an important source of organlc compounds.
may be defined as follows:

“A dark brown coloured and unpleasing smelling liquid that consxsts
of mixture of various hydrocarbons, found in sedimentary rock of earth '5
called petroleum.”

It is also called rock oil, crude oil, liquid gold and mineral oil.
Composmon of petroleum:

Petroleum consists of hydrocarbons majorlty of WhICh are open and
cyclic alkanes.

Fractional distillation of petroleum: )

By fractional distillation of petroleum many useful products are
obtained. These are petroleum gases, petrol and -naphtha, kerosene,
diesel oil, lubricating oil and bitumen.

Uses:

diesel, kerosene etc. It is also used for the production of useful products
like synthetlc rubber, plastics and explosives etc.

iii. Natural gas: .
It is also a natural source of organic compounds. It may be defined as;

“A flammable gaseous mixture consisting of hydrocarbons found

naturally inside earth is known as natural gas.”
It is usually found together with petroleum.

Composition: . .
Natural gas consists of 85% methane and 15% ethane, propane

“and butane. It may also contain small amounts of hydrogen sulphide(H2S),

nitrogen(N;) and (CO;) which are often removed during refining process.
Uses: . .
Natural gas is used as fuel for domestic as well- as industrial
purposes. It is also used for the production of many organic compounds
like methyl alcohol etc. It is a chief source of power generation in Pakistan.
iv. Plants:

Plants are also source of organic compounds. They produce
carbohydrates, proteins, vitamins, oils etc. Mosf of the organic compounds

are obtained directly from plants. e.g sugar while some other are indirectly
obtamed from their decay and death.

[

After refining, petroleum is used as a-fuel in the form. of petrol,

~ G —

. m F)rganic Chemistry J
A variety of organic compounds like protem are obtained from
animals in the form of meat, mutton, chicken, egg etc.

[ Shams Notesj

v. Animals:

[Sourca of Organic Compouncﬂ
I

(Animals ) . Plants

T 1 | E—— N
P(;J"O'e\-'m/ (Proteins),@ats/oil)' Civing Plant) @ead plantsiz gl
as e

Eggs Milk -
Pelrol M?J?lon Buller (Carbohydrate) ( Protelns) (Vltamms \Qv'-l-)
Kerosene oil Chicken  cheese J
diesel oil Beel Wheat Pu!ses /\Dp|8 Palm ol
CNG(Melhane Fish \ Maize Beans Orange  Olive ol
and ethane) Potatoes Banana  Soyabean
' Barley Peanut cii

Rice Sunflower o

Q 10. Explain the synthesis of organic compounds in the laboratory?
Ans. Synthetic of organic compounds in laboratory:

Organic compounds are also prepared in laboratory and industries.
In earlier times it was thought that organic compounds cannot be prepared
in- laboratory (Vital force theory) but ‘after the synthesis of urea
(H:NCONH,) this theory was rejected and a large number of organic
compounds were preparedin the laboratory and industries.

In 1828, a German chemist Friedrich Wohler prepared an organic
compound (urea) in the laboratory by heating ammonium cynate.
Ammonium cynate is obtained by heating solid-ammonium chloride with
solid potassium cynate.

NH,CI () + KCNO () —“ 5 NH,CNO 5.+ KCl)

NH4CNO ) —#“—5 H,NCONH; (urea)

Q.11 Déscribe the uses of organic compounds.
- Ans. Uses.of organic compounds:

The uses of organic compounds are given below
i. In medicines:

Many organic compounds are used in medicines.
ii. In food:

The foods we eat contain many organic compounds like
car)bohydrates proteins and vitamins etc.
iii. In power generation:

Mixture of organic compounds like natural gas petrol and diesel
are used in power generation.
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iv. As fuels: i :

Mixtures of organic compounds like natural gas, petrol, kerosene
and diesel etc are used as fuels. They are the main sources of energy for
human beings.

vi. In industries: .

Organic compounds are also used in industries.
vii. As life molecules:

The four main groups of organic compounds combine to form cells
and their parts. These four groups are carbohydrates, proteins, lipids and
nucleic acids. These are called life molecules.

viii. As clothing: :

Cloths are made of fibres. These fibres may be natural or synthe'uc and
these are organic compounds.

Cf'lZ What are alkanes? .

Ans. Alkanes: o o

“The saturated hydrocarbons containing all carbon-carbon single
bonds are called alkanes or paraffins.”

Reason of calling paraffines:
Paraffin is a Latin word meaning “llttle affinity”. Since alkanes

~

contain C-C and C-H single bonds, therefore they have little affinity

towards chemical reactions that is why they are called paraffins.’
Reason of calling saturated hydrocarbons:

_Since in alkanes each carbon atom is bonded with four other atoms
therefore no further atom can be added to alkanes. Hence, they are called
saturated hydrocarbons.

General formula:

The general formula of alkanes is CyHzn.2 Where nis the humber of

carbon atoms e.g. if n=1 then the formula will be CHa, which is called’

methane: Similarly if n=2 then the formula will be C;Hg called ethiane etc. .
Structures of some alkanes:

The structures of first three members are given below:

i X KE

A S
H H H R |l4
(Methane) (Ethane) (Propane)

(‘Shams Notes |
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S. no | Name of alkane | Chemical formula(CnHzn+2)
1 | Methane - CH. J
2 | Ethane v C2Hs
3 | Propane j CsHs
4 Butane . CsH1o
5 | Pentane CsH12
6 . | Hexane CeHm
7 | Heptane CsH1e
8 | Octane CgH1s
9 | Nonane CgHao

10 Decane CioH22

Q.13. How alkanes are named? Or describe the rules of naming
alkanes.

Ans. Naming of alkanes(nomenclature):

“The naming of alkanes under certain rules is called nomenclature

Rules for naming alkanes(straight chain): .

Simple straight chain alkanes can be named by the followmg rules:
i. Count the.number of carbon atoms in the formula of alkanes.

ii.Give.prefixes meth for 1, eth for 2, prop for 3, but for 4 carbon atoms
respectively etc.

iii. Add suffix -ane to the correspondmg prefix. Thus the full name of
" simple 'straight chain alkane i is obtained.

Examples:

Chemical formula | Number of | Greek nurherals Full name
(CnHzn+2) C-atoms (Prefixes)
CHa 1 Meth- Methane
CaoHs 2 Eth- . Ethane
CaHs 3 Prop- | Propane

| CaHyo 4 | But- Butane
C5H12 . 5 Pent- Pentane
CeH1s 6 Hex- Hexane
CrHis” 7~ Hept- Heptane
CaHis 8 Oct- Octane
CgHao 9 Non- ‘Nonane
CioHz22 10 Dec- Decane
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Q.14. What is homologous series? Give the names of alkane
homologous series up to ten C-atoms.
ine)
Ans. Homologous series:(Homo = same, logous = propertics)

A\ series of organic compounds having same chemical propetties
‘but each member differ from the adjacent member by methylene group
(-CHz-) is called homologous series while each member of hamaeiogous
series is called homologue."OR

“A series of organic compounds having same elements with same
general formula and same chemical preperties but each member differ
from adjacent member by methylene group (-CH:-) 1s called hamologous
series while each member of homologous sene
Properties of homologous series:

i. They have the same general formula

ii. They have the same functional group

iii. They have the same chemical propertes
iv.They have different physical propert
v. Each member cf homologous senes c¢iffe
vi. They have the same general methods ¢
Examples:

There are seven homologous ser
they are hydrocarbons, alcohols, carboxylic acids
(aldehydes and ketones), ethers, amines and alxyl hali
Homologous series of alkanes:

Alkanes are saturated hydrocarbons having
CnH2ns2 Where n is the number of carbon atoms. Na
first ten alkanes are given in the table below

He

oy
(&3
o
w

general formula of

mes and formulas of

C-atoms | Name of alkane |

~ Chemical formula

k - | _ (CrHin)

1 Methane | CHq

2 Ethane } T CoHe

3 Propane | ~ CiHs
4 ] Butane i CeHio |
5 Pentane CeHy,
6 Hexane  Cehve
7 Heptane ] CiHw
tﬁ 8 Octane I " CeHrg —.
) ; 9 Nonane %ﬂ

10 Decan Cc

l ‘Shams Notes m Organic Chemistry J

Activity: :
What is the next homologue of each the following compounds?
i. CoHy ii. CH;OH  iii.CH3;COOH
iv. C‘HrBf V. CgHrNHQ
Ans: .
i. Given compound: CaHg (Propane)
Ans: Next homologue: CiHi1p (Butane)
ii. Given compound: CH;0OH (Methyl alcohol)
Ans: Next homologue: C,HsOH (Ethyl alcohol)
iii.Given compound: CH3;COOH (Ethanoic acid)
Ans:Next homologue: C,HsCOOH (Propanoic acid)
iv.Given compound: C,HsBr (Ethyl bromide)

Ans:Next homologue: CsH:Br (Propyl bromide)

v. Given compound: C3zH;NH; (Propyl amine)
Ans:Next homologue: C:HsNH; (Butyl amine)
Q.15. Write a note on cycloalkanes?
Ans. Cycloalkanes:

‘Cycloalkanes are the alkanes in which carbons atoms. are

arranged in a ring or cyclic structure with no alternate double and single
bonds.”

Characteristics:
i
it

They have no free carbon atom end.(primary carbon)
They have two hydrogen less than the corres '

ponding straight chain
alkanes. :
. They have the general formula of C,Ha,.
Example:
CH, . H,C CH,
HZC CHZ Hzc : CHZ
Cyclo-propane /CH1 Cyclo-butane
H,C CH,
H;C CHZ
~ CHZ

. Cyclo-hexane
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Q:16. What are alkyl radicals? Explam ‘with examples. ) ,

Ans. Alkyl radicallgrou v
“A radical or group of atoms obtamed by removung one hydrogen )

atom from an alkane is called alkyl group.”

Q.47. What is funcﬂonal group" Explaln W|th examples
Ans. Functional group:

~ “An atom or group of atoms which replace the hydrogen atom in an

: : "alkane and give charactenstlc chemical properties to it is called functional
General formula: ’ "OR
o . , ‘ - group.
The general formula of alky! radical is. CaHzr1, woere n is the number “An atom or group of atoms whlch specify the chemical properties
of carbon atoms i.e. 1,2,3,4 etc. S \ of an organic compound is called functional group.”OR
General Symbol: . ' L The active part of an organic compound is called functlonal group.
Alkyl radicals are denoted by a general symb0| -R. i Explanation: .
Naming an alkyl radical: kane by—vl. S A functional group is the active part of an organic compound Most
Alkyl radicals are named by replacing —ane of corresponding alkane by-y ""l - of the organic compounds consist.of two parts .i.e.
Examples: - — l . e of Eormula i) The hydrocarbon part which is an alkyl group.
Number o ame o ormula ‘ ! ii) The functional group part. ‘
C-atoms alkane CnHzne2 | Alkyl radical | CnHans1 For)examgle (Y
: 1 Methane CHy | . Methyl - CHs _ . In methanol (CH3-OH), -CHjs is the alkyl group (R) while —OH is the
2 Ethane CoHse |- Ethyl CaHs functional group part.
3 Propane | CsHs Propyl _ GHy
4 Butane CaH1o Butyl CaHs
5 Pentane | CsHi2 Pentyl CsHi v
6 Hexane CsHia" Hexyl CeH1a \ Alkyl group(R) Functional roup
7 Heptane | CiHie Hepty! CrHis <, . Examples: .
8 Octane CgHis Octyl CgH47 - The most common functional groups are given in the table below:
9 Nonane CoHzo " Nonyl ~ CgH19 Functional | Name of the Example Name of
10 Decane | CioHz Decyl CioHat | .| group class . compound
Activity 11.1 ' J ' -OH | Alcohols CH3-OH Methyl alcohol
Activity 11.1: ‘ : -CHO Aldehyd CHa-
Name the following alkyl groups _ o5 1t enyaes ‘ H3-CHO Ethanal
i. CH3CH,CH:- ii. CH3CH,- iii. CHa : : T _|Ketones . * | CHy-CO-CHs | Propanone
i;/ lel (CzH 1CHy v CH3(CH2)4CH'2; -COOH Carboxylic acids | CH3-COOH | Ethanoic acid
A . CH3(CHa2)2 v - 3% : -NH, Amines "~ | CH3-NH; Methyl amine
: : : : - alid CHs- -
No. | Given Structural formula | Name of Alkyl radical - ’ : _)é — _g?;?al e CH3-SICH g.ethylhchlonde
i) CH3CH,CHa- or C3H; Propyl - B : : | methyl ether
ii) | CH3CH2- or CoHs Ethyl ) ‘ Q.18. Explain the classification of functional groups?
i) | CHa - | Methyl . _ - Ans. Classification Of F_unctlonal Groups:
iv) | CH3(CH2)2CHa- or C4Hg Butyl ' © X . Fonc_tional groups can be classified into the following types:
V) CHa(CH2)4CHa- or CeHys | Hexyl
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i. _Functional Groups Contammq C, H and N:
- Amines belongs to functional groups containing carbon, hydrogen
and nitrogen. The functional group of amines is —NHz while the general
formulafor amines is R-NHa.
Example: ..
- For example methyl-amine (CHs-NHz)
ii. Functional Grougs Containing C,H and O:
Alcoholsztarbonyl compounds(Aldehydes and ketones) “carboxylic

acids and their derivatives such as esters, acid halldes and acid amides )

comes in this category. The detail is given below
a. Alcoholic Functional Group:
The functional group of alcohols is —OH and general formula is R-

OH where R stands for alkyl radical.
Examples:

i. Methyl alcohol(CH3-OH)

ii. Ethyl alcohol(C2Hs-OH)"
b. Ethers Functional Group: .
The functional group of ethers is "-O-"and thelr general formula isR-O-R.".
Examples:

i. Di-methyl ether(CHs-O-CHa)

ii. Ethyl methyl ether(CzHs-O-CHa)
c. Carbonyl Functional Group:

A carbon atom doubly bonded to oxygen atom is called carbonyl

group(- c- ). The compounds containing carbonyl group are called carbonyl
compounds. These compounds are further classified to aldehydes and
ketones.

Aldehydes: . o .

These compaounds have carbonyl carbon( -¢- /) The carbonyi
group on one side is attached to H and on other side to alkyl group or
hydrogen. Their general formula is @

R-C-H
o
I
H—C—H

Formaldehyde

CH—C—H

Acetyaldehyde

Organic Chemistry
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Ketones:

Organic Chemistry

The carbonyl

) o
These compounds have carbonyl carbon ( -c- ).

.group on which both snde alkyl group is attached

_ Their general formula R- C R

Examples: :
- . O
CH;-—C—-CH3
Aceton.e

1

d. Carboxylic Acid Functional Group:
The functional group for carboxylic acids is —COOH Thelr general formula

is R-COOH.

Examples: )
0O , ) o
CHs_g—OH H—C—OH
Acetfc acid Formic_acid

iii. Functional Groups Containing C,H and Halogens:

Alkyl halides are the examples of this category Their general
formula is R-X.

Examples: .
.. Methyl fluoride (CH5-F) -
ii. Ethyl-chloride (Csz-Cl)etc
Activity 11.2:
Name the class of the compounds to which each of the
following belongs:
i. CH3CH2CH3
iv. CszCHO

ii. CH3CHLBr -

iii. CH;COOH
v. CH3CH,0H

Ans: :
" i. Name of the class = Alkane
ii.Name of the class = Alkyl halide
iii.Name of the class = Carboxylic acid
iv.Name of the class = Aldehyde -
v.Name of the class = Alcohol
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A. Choose the Correct Option.
1. The condensed structural formula of butane is,

a. CH3— CH,—CH, —€H; b. CH3(CH).CHs

» HogoH
C. C4H10 d. Cl:— |C C H
H H H

2. The compounds CgH12 must have

a. All single bonds b. At least one double bond .

c. At least one triple bond d. All double bonds
3. Which of the following is an inorganic compound?

a. CHg4 b. CH30H - c. NaCN d. CH;ClI
4. Alkyl halide is composed of carbon, hydrogen and

a. Oxygen b. Nitrogen c. Halogen

d. Sulphur
5. Which of the following is an alcohol ‘

a. CH3—O—- CH3
c. CH;COOH

b. CH;— CHz—OH

d. CH;—COH
6. Unsaturated hydrocarbon is
a. C3H3 b. Csz C. CgH5~ d. CH4

7. The functional group of ketone is

9 o

a —C—H b —C— ¢.—C—OH d. —C—0—C—
8. Natural gas is-mainly composed of .

a. CH4 b. Csz C. Csz d. C2H2
9. Catenation is the linkage of carbon with other

a. Oxygen atoms b. Carbon atoms

c. Nitrogen atom ~ d. Halogens
10. Oxygen is attached on both sides to carbon atom in

a. Alcohol b. Ketone ¢. Aldehyde d. Ether - '

Ehams Notes ]

B

ﬁrganic Chemistry J
Short Questions

Q.1. Define the functional group? Give some example of functional
groups containing oxygen.

Ans. For answer see Question no. 18

- Q.2. How can we obtain the organic compounds from natural sources?

Ans. For answer see Question no.9

Q.3. What are Cycloalkanes?

Ans. For answer see question no.15

Q.4. Write down examples of three unsaturated hydrocarbons with
structural and condensed formulas?

Ans. Three unsaturated hydrocarbons with structural and condensed
formulas:

(Structural Formula) (Condensed Formula)

T :
i (=CH—(— H (CH,CHCH;)
H
(Propene) (Propene)
H
i. ! oy L
(_l:CH —? —fi__.H (CH,CHCH,CH;)
H H H
(Butene) (Butene)
(Structural Formula) (Condensed Formula)
iii. " }ﬂ_‘ﬁ — "l{—H
I(_I,{:CH 5‘ E ﬁ{ (CH,CH(CH,),CH;)
(Pentene)

(Pentene)

Q.5. Define hydrocarbons, and briefly discuss their importance?

Hydrocarbons:

“The compounds of carbon and hydrogen are called hydrocarbons.”

- Examples:

i. Methane(CH,)

ii. Acetylene(C;Hy)

iii. Benzene(CgHg)

iv. Pentane(CsH12) etc.
Importance of hydrocarbons:

Hydrocarbons are very important in our daily life. They are used in
almost all aspects of life. Some of them are glven below:

N
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i. In medicines: N
Many hydrocarbons are used in medicines.
iii. In power generation:
are used
Mixture of hydrocarbon like natural gas, mLa”d dresel
in power generation.
iv. As fuels:
Mixtures of hydrocarbons compounds like natural gas, petrol,
kerosene and diesel etc are used as fuels.
v. In industries:
Hydrocarbons are also used in rndustnes |
Q.6. How alkyl radicals are formed? Discuss it with' examp es. S
. Ans. Formation Of Alkyl Radicals: -
Alkyl radicals are formed by removmg one hydrogen atom from an
alkane.
General formula:

The general formula of alkyl radlcal is C +Han+1, where 1 is the ‘number
of carbon atoms i.e. 1,2,3,4 etc.
General Symbol:

Alkyl radicals are denoted by a general symbol —R
Naming an alkyl radical: )
Alkyl radicals are named by replacing —ane of correspondrng alkane by-yl.

Examples:

Organic Chemistry |

Number of Name of | Formula | Nameof Formula

‘| C-atoms alkane CrHanez | Alkylradical | C Hane
7 Methane | CHa Wethyl | CHy
2 Ethane C2Hs Ethyl C2Hs
3 Propane | CiHg Propyl .| CsH7
4 | Butane | CsHio | Butyl CaHo
5 Pentane | CsHj2 Penty! CsHy44
6 Hexane | CeHis Hexyl CsHi3
7 Heptane | CsHis Heptyl CsHys
8 Octane CgHis Octyl CgHy7
9 Nonane | CgHyo Nonyl CgHyg
10 Decane | CyoH2 Decyl C1oHa1

Q.7. List some uses of organic compounds?
Ans. For answer see Question no.10

(Sham; Notes ] 4 Grganic Chemistry J

Q.8: Give the general molecular formulae of the following homologous
series:

(a) Alkanes (b) alkenes
Ans. ‘(a)General Formula Of Alkanes:
The general formula of alkanes is CoHzn+2.
Examples:
i. Methane(CH,4) : }
ii. Ethane(C,Hg) etc.
b.General Formula Of Alkenes:
The general formula of alkenes is C,Ho-.
Examples:
_i. Ethene(C;Hy)
ii.Propene(C3He) etc.
c. General Formula Of Alkynes:
The general formula of alkynes is CqHan.2.

(c) alkynes

. Examples:

i. EthYHE(CZHz)
ii."Propyne(C3H.) etc.
Q.9. Why organic compounds are volatile in nature?

" Ans. Reason For Organic Compounds Being Volatile:

- Volatile are those substances which easily evaporate and change
into gaseous state at relatively low temperature. The volatility of a
substance depends upon the strength of intermolecular attractive forces.
Weaker. the intermolecular attractive forces more volatile will be the
substance and vice versa. -

Since organic. compounds have generally weak inter molecular
forces due to their non-polar nature that iIs why organic compounds are
volatile in nature

Q.10. Why are the chemlcal properties of a homologous series
always same?

Ans.Reason For Homologous Series Having Same Chemical
Properties:

- The chemical properties of a homologous series depend on the
functlonal group because it is the functional group which takes an active
part in a chemical reaction.

As all the members (homologues) of a homologous series have the

same functional group that is why chemical properties of a homologous
series are always the same.
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Long Questions

Q1. (a)List the different characteristics of organic compounds.
Ans. For answer see question no 8
(b) Which of these is not an unsaturated molecql(‘!?
(i) C4H, (i1)C, H, (i) Calie (vt
Ans. Way to find saturated molecule {not uns_.‘l(_\ir-_ﬂ_g_(j_);. ' '
Saturated hydrocarbon molecule can easy Le fcund by companng
the molecule with the general formula
General Formula:
The general formula of saturates hycrecartan
Molecule which is not unsaturated:

wiecule 1s C-H;-.;

Molecule no il CeHie is not an unsaturated Mo ecue 1,‘:’,C(2‘.L)S’\f l': js 1
a saturated molecule and it fully satisfes the general formula of saturaied
hydrocarbons 1.e. alkanes o

In CeHye n=8 therefore putting the va ve 7 general formula we Get
CgH;\e).z = CgHw{: . R

Other molecules given, do nct ftwith the gene o

saturated hydrocarbons therefore, they are unsaturated f.‘.‘.C'--.;C\,‘:(‘:tS, e of
(c).Define destructive distillation of coal. riarpe the differer;t ypes
products obtained by the destructive distillation of coal.
Ans. For answer see question no @
Q 2.(a) What is catenation?
Ans. For answer see question no 7 ’ ’ .
(b)How does catenation contribute to the diversity of organic
compounds? o ' - ).
Ans. Contribution of catenation in diversity of o_rggn_igg,g_lm)_g‘g_xl(_g_.
Due to catenation carbon atoms can arrange themseves in
different ways due to which different compounds are fo-.'rru:'i‘ Thus ‘f'“,:,
have large varieties of organic compounds. The same NG 0 carbon can
arrange themselves to form different compounds.
Examples.
('Il‘~—(“ H—CH,

CH;
(iso-butane)
CH,—CH,—CH,—CH,

(n-butane)

!. Shams Notes l Organic ChemistryJ

Q 3. (a) What information about a compound is provided by a
structural formula?
Ans. Structural Formula:

“This formula represents the arrangement of different atoms o

various elements arpund the carbon atoms present in a molecule of a
compound.”

Information provide by structural formula:
i Structural formula shows the nature and type of atoms present in
a molecule of a compound.
i It shows the bonding arrangement of atoms.
iii. It shows us the total no. of bonds formed by an atom.

iv. It also shows the total no. of atams in a molecule. N

v. It gives idea about the shape of molecule.
Examples:

Structural formulas of some compounds are given below:

H HoH R
H—C!—H H—C—C—H H—C|"C|—$—H
H H R H H H

(Methane) (Ethane) (Propane)

(b). How are structural formulae used in organic chemistry?
Ans. Use of structural formula in organic chemistry:

Structutal formula is widely used in organic chemistry in
order to know the real arrangement of atoms. Due to this formula
properties of the compounds can also be predicted.

There are a large number of organic compounds having same
chemical formula but different structural formulas. These compounds can

only be differentiated from one another by the use of structural formula.
Examples: '

CH—C l1—CH, '

CHs;
(iso-butane)

CH,—CH,—CH,—CH,
n-butane)
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Q 4. (a)What do the terms saturated and~unsaturated mean
applied fo hydrocarbons? . :

Ans. Meaning of the term saturated and unsaturated in hv?\r(:jﬁ?)?aorg:ns in

The term saturated in hydrocarbons means thps? yarbon oo i
which the carbon atoms forms four smglq bonds i.e, g O b
directly attached with four other atoms while unsaturatel zl (b
feans that in these hydrocarbons carbon atom forms atleasto
or triple bond. ' N

Saturated hydrocarbons are also called alkanes while unsaturated
hydrocarbons have two types alkenes and alkynes.

* i. Saturated hydrocarbens examples:

a. CH,—CH,—CH,—CH,
b. CH—CH,—CIl,
ii. Unsaturated hydrocarbons e;(;mple§:
a. CH,—CH=CH-—CH,  (B-butene or 2- butene)
b. CH,—C =C—CH, (5-butyne or 2- butyne)
(b). What other meanings do these terms have in chemistry?
Ans. Other meanings of saturated and unsaturated: _
In addition to hydrocarbons saturated and unsaturated terms are
applied to types of solutions also they are discussed be|ow:.
Saturated solution: .

“The type of solution which cannot dissolve more solutg ata given
temperature is called saturated sdlution.” '
Unsaturated solution: ’

“The type of solution which can dissolve more solute at a_givgn
tempefature is called saturated solution.” '

(c). Classify alkenes, alkanes, alkynes, and aromatic hydrocarbons
as’either saturated or unsaturated. :

Ans. Classification of the given classes as saturated or unsaturated:
Saturated hydrocarbons are those in which carbon atoms have

single bonds only while in unsaturated hydrocarbons carbon atoms may
have double or triple bonds.

- Alkanes as saturated hydrocarbons:

Alkanes are saturated hydrocarbons because in these carbo
atoms have single bonds only.

Examples  _
a. CH,—CH,—CH,—CH

R (n-butane)
b. CH,—CH,—CH, (n-propane) etc.

(n-butane) o)
(n-propane)

Shams Notes : Organic Chemistryj

Alkenes, alkynes and aromatic hydrocarbons as unsaturated
hydrocarbons: :

Alkenes, alkynes and aromatic hydrccarbons are unsaturated
. hydrocarbons because alkenes contain carbon-carbcn double bonds,
alkynes contain carbon-carbon triple bonds while aromatic compounds

contain alternate double and single bonds between the carbon aioms.
Examples: )

a. Alkene CH—CH :CI:I——CH; ( B—butene or 2- butene)
b. Alkyne CH,—C =C—CH. (8-butvne or 2- butyne)
. ) 7
c. Aromatic compound . [ |
benzene

Q5. (a)Can ydu explain the term nus
Ans. For answer see Question no.14

(b) How the straight —chain hydrocarbons are named?
Ans. For answer see Question no.13

. (c) Name the straight —Chain alkane with the molecular formula
CgHig

nuluyuus series?

Ans:
Structural formula:

('HS~('//1—('/,/:~—C',II:-—('H:—('!lz—(’h’-—CH.‘
_ Name of the compound: “

The name of the compound, having straight chain. with molacular
formula Cg Hig is n-octane whers n stands ‘or norma!.

\: i Bl ’
Additional Questions !

Q. Briefly discuss how organic and inorganic compounds differ?

Ans, Difference between organic and inoraanic compounds :

The difference between organic and inorganic compounds is given
in the table below:;

‘-] Organic compounds
1) ‘ “Hydrocarbons and.their

| Inorganic compounds

| “The compounds of all elements |
derivatives are called organic | except hydrocarbons and their
compounds.”

i
|
!
| derivatives are called inorganic i
' compounds.” i

They are mostly found in the
bodies of living organisms.

They are mostly.found in earth
crust.
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3) | Most of the organic ~ ] Most of the inorganic
compounds are combustible. | compounds are non-
L

g [Eganic Chemistry_]
| Additional Multiple Choice Questions II

1. Which of the following is organic compound?

combustible.
Most of the inorganic

Most of the organic

I

nds are polar. (@) co. (b) CO, ' (c) NaHCO3, (d)CzHa.
compounds are non- poladr Tog;gzrl:m compounds have ’ 2. Which one of the following is the general formula of alkanes?
All th ounds n
h ) org.'lanlc é:omdp them. - | covalent as well as ionicbond in | - (a)CnHane, (b) CrHzn+1 ~ (c) CaHant (d) CaHzn-2 |
ave covalent bonds in them. 3. The homologous have the same: . )
. e ’ . . .
- , L (a) state. (b) colour.  (c) density ~ (d)Chemical properties.
\ 6) MOSt of them are thermally Nlozt\eOf them are - Thermaly : 4. Carbon atom usually:
unstable. a . (a)Forms for covalent bonds (b) gains four electrons
: : - issolve in polar T, S i g :
7) | Most of them dissolve in non Most of them disso ! : L ; ,
polar solvents like benzene, . - | solvents ke water. . ) (c) Loses four electrons: (d) lonizes.
B B 5. Organic radical with general formula C nHan+t IS0
acetone etc. . i : ) Phenvl
8) | Their reactions are slower than Their reactions are faster as ' 5 (izwe :Q:t 'homolog(fci 2?2::3 is: (©) Alkyl (d) Allyl.
; ' - anic . . . ' % :
inorganic compounds. c;gr;gz;e:dtso org | N © (a) CgH1s. (b) CoHao (©) CoHis (d) CoHse.
. : - - 7. Methane is the first : '
9) Most of the organic Most of the inorganic ‘ (a) Alkane serie!s »member of. . (b) alkenes serie
ounds are volatile compounds are non-vola’ule. : ) S
comp e - = amples: : (c) alcohol series (d) carboxylic acids series.
10) | Examples: : Examples: 8. The compound CiH t have; .
) i. Alkanes like methane - | i. Acids like hydrochloric acid, “(a) Al 'sinp le b ; @ musthave .
h t o nitric acid etc. © at ?e on ls (b)-at least one double bond -
ethane etc. ‘ c) at least one triple bond ioni
ii. Alkenes like ethene, - ii. Salts like sodium chloride, 5% 9 Oraanic pd ond (d) an ionic bond.
) rssium chioride ote. ‘( )i oompoun(; are originated from:
propene etc PO . a) Air ) rock (¢)sun ° (d) living organi
. ; ; : , ism.
iti. Alkynes like ethyne - | iii. Bases like sodnzm-hydroxnde, 10. The name of CgH 14 is: - 9019
tc aluminium hydroxide etc. .
F)rO/F;\lmehe Is like methyl iv. Carbon n:lonoxide 11(3) propane (b) heptanes (c) hexane (d) decane.
iv. Alconols like Yy : A Which one of the following organic compounds has different chemical
‘alcohal, ethyl alcohols etc. Carbon dioxide etc. . properties? -
- (a) CH30H (b) C2HsCOOH  (c) CzHsOH  (d) CsH;OH.
12. Which of the following is inorganic? )
§ ‘(@) CHs . (b) CH3OH

~ (c) NaCN (d) CHs,CL.
13.1n 1828 A.D vital force theory was rejected by:

(a) Friedrich Wohler

; (b) Mosley
(c) John Dalton - . - (d) J.J. Thomson.
. 14. Organic compound --=---was among the first that was synthesized in
R laboratory. .
. (a) Urea . (b) chloroform

-(¢) penicillin (d) C2HsOH.
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15. Wohler synthesized urea from:
(a) NH.CNO

(b) NH.C () KON (d) NaCN.
18.Natural gas contains--------- % methane. -
(a) 85% (b) 90% (c) 70% (d) 60%

17. ' n-alkane carbon atom are held to ----- other carbon atoms:
(a) Three (b) two (c) one (d) four.
1€ gives characteristics chemical properties to a molecule.
(a) Functional group (b) homologue
(c) alkyl groups ’ (d) no any group.
19. Organic compounds are generally ------- in nature.
(a) lonic (b) covalent (c) coordinate

(d) free radical.
20. The homologous have the same------ .

(a) State (b) colour  (c) density (d) chemical properties.
21, - is a major source of organic compounds.
{(a) coal (b) rock (c) minerals. (d) sand.
22. Organic compounds are originated from: _ .
(a) Air (b) rock (c) sun (d) living organisms.- .
23 Which one is orgamc compound? A
ayCe (b) CO: (c) ! N2,COs (d) C2Ha.
2¢ The general fermule of alkyl redica! ig------ .
a) C-H:- By C.Fo '2) CoHznez (@) CobHar 2.
28 Thefuncionalgcrouc ot T e T2TCE E
(a) R-OH {o) X (c) -COH (d)RjX
28. The functiona! group cf carcoxylic acic is:
(a) —OH ) -CO— (c) -COOH (d) -COH.
27 The general formula of alkynes is. )
(2)eHa--2 (b) C-Hz-es (c) CaHzn (d) CnHzn-2
22 \Which one cf the foliowing crganic compounds is an alcohol?
\@)CH:COCH: (b) CzH:CHO
(c) C:H;OH (d) CH;COOH.

marboné l

Shams Notes |

Q.1.What are hydrocarbons? Explain with examples.
Ans. Hydrocarbons: .

The compounds of carbon and hydrogen are called hydrocarbons.”
Classification of hydrocarbons:

Hydrocarbons are classified into two main groups:
i. Saturated hydrocarbons (alkanes)

ii.Unsaturated hydrocarbons (alkenes and alkynes)
i. Saturated hydrocarbons:

“The hydrocarbons which contain all carbon-carbon single bonds
are called saturated hydrocarbons or alkanes.”
General formula:

They have the gen‘eral formula of C,Hz,.2, where n is the number of
carbon atoms.

Examples:

Methane (CH.). Ethane (C;H:). propane (CzH:) and butane (CeHa4z)
etc. are the examrlas of ivlelor-tuelolal
ii UnScL‘.lc

triple bong are ca

W airc La.

a. Alkenes

“The hydrocarbons which con
double bend are called alkenes
General formula:

They have the general formula of C-H

Dz-. WNETE N 1S the number of
caroen atoms.

Examples:
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‘Hydrocarbons |

General formula.

They have the general formula of CoHan
carbon atoms.
Examples: "
Ethyne (CzHz). propyne (CsHa), butyné (CaHs) and pentyne (Cst)
etc. are the e\amplea of alkynes.

0

LHydrocarbons]
Saturated W Unsatur atedw
Qiydrocarbon Qﬁydlocarbons

(are e GRG0 LN::':::‘:‘.;:%,&,“*.S,:tfm

Q.2. Write a short note on alkanes?
Ans. Alkanes:

“The saturated " hydrocarbons containing all carbon carbon or.

carbon to hydrogen single bonds are called alkanes or paraffins.”
Reason of calling paraffins: ‘

Paraffin is a Latin word meaning ‘little affinity”. Since alkanes
contain C-C and C-H single bonds, therefore they have little affinity
towards chemical reactions that is why they are called paraffins.

Reason of calling saturated hydrocarbons:

Since in alkanes each carbon atom is bonded with four other atoms
therefore no further atom can be added to alkanes. Hence, they are called
saturated hydrocarbons.
General formula:

The general formula of alkanes is CoHzns2 Where n is the number of
carbon atoms e.g. if n=1 then the formula will be CHs, which is called
methane. Slmllarly if n= 2 then the formula will be CzHs called ethane etc.
Examples:

The name of first ten alkanes along with thei
melting point and boiling points are given in the table be

Nl

low:

Hapo, Where n is the number of

It physigal states,

e——
Shams Notes 1 ' !—llc!r_clcir_bonsj
L C-atoms | Name of | Formula | Physical | M.P(°C) B.P(°C)
s alkane ChHane2 state )
1 |Methane | CH, Gas -183 -162
""" 2 | Ethane CaHs Gas -172 -89
3 Propane | CaHs Gas -188 -42
4 Butane CsHio Gas -138 -0.5
5 |Pentane: | CsHiz | Liquid -130 36
6 Hexane CoHia Liquid -95 69
7 Heptane Ci;H | Liquid -91 98
8 Octane CsHis Liquid -57 126
9 Nonane CaHao Liquid -51 151
_.W10 Decane_ CioH22 Liquid -30 174
Q.3. Describe the rules for naming alkanes?
Ans. Rules for naming alkanes/nomenclature of alkanes:
The general rules for naming alkanes are given below
Rules for naming branched chain alkanes:
i. Selection of longest continuous chain: .
Select the longest continuous chain having maximum number
of branches (substituent). This chain is called parent chain.
\ ) Example:
CH,—{CH,
| —— .
L[’H_l-—_CH—CHﬂ—CH\-—CH\
N v ’
Branch or substituent Longest continuous chaln
(Methyl) (Hexane)
‘ii. Numbering the carbon atoms: :
Start numbering the carbon atoms so that the branch gets the lowest
‘ number.
Example:
CH,— CH,
e Lo
“‘ -\\‘ ‘ CH—CH—CH,—CH,—CH,
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for 3. butane for 4 carbon

T —— ——————
Shams Notes
iii. Naming the longest chain:

Name the longest chain e g propane
atoms etc

¢ cmpecund
Itis called the base pame or parent name of the €€ pe
Example:
. N ~nle 12 hoxe 2
For example. the parent name of above example 1= hexane
iv. Naming the branch: ot chr
Name each branch (substiuent) attached to the lengest chain
and give its iocation by the number cf carton atom 1o which it s

W altached A hyphen is used between ihe number and name of
branch. and comma ( )1s used tetween number and number
H Example:
, For exampie, in the above example 3-methylis the position of
v branch. ‘
o v. Writing the full name: )
The parent name s wrtten at the end. after mentioning the
i1 position of substiuent
wll Example:
.t Forexample. the name cf abc.e covoound s 3-methyt hexane
vi. Naming twe or more identical branches:
When two ~r ore identca oraches ate present then use prefives
W drtn tetrac's Jonorma g oLses oo serarate the position e
Example:

CH—Cli CH—Ce
]

CH; CH;
(2.2 4-trimethyipentane)
vii. Nunibering the branches on same carbon:
When two branches are present on the same carbon use the
number of that carbon twice.
Example:

A For example, in the above example two methyl groups are
present on same carbon therefore their position is mentioned as 2,2,
viii. Arranging two or more non-identical branches:
When two o' e non-identical bran
arranged alphacetically.

ches are present then they are

~g—

| _ Fydrocarb;)nﬂ

(Shams Notesj

|89
Example:

For example, ethyl is placed before methyl.

ix. Selecting lonqgest chain from equal no. of'C: . | 6f
When there are two or more chains having equal no.

carbons, then choose the one with greater no. of branches.

Example:

CHs; CHjs
\ - IS '( IA R . “
CH—~CH.—CH—CH—CH— l‘H—( H —CH,

3(’”H — CHS3
ICHB
3-Ethyl-2,4,5-trimethyl octane

x. Numbering branches occurring at same position from either end:
When first branch occurs at an equal distance from either end
of longest chain, start numbering from that end which gives lowest
number {c next branch.
Example:
Cng

d 2 3} 4 s 6
CH—CH—CH—CH, —-?H-—CHJ

CH; CHj
(2.3,5-trimethyl hexane)

Q.4. Differentiate between alkanes and alkenes. Give methods of
preparation of alkanes. ‘
Ans. Difference between alkanes and alkenes:
The difference between alkanes and alkenes is given in the table
below: '
F] Alkanes

[ S S—

" ;“Tﬁe

Alkenes
saturated | “The unsaturated
hydrocarbons containing all | hydrocarbons containing at
C-C single bonds are called | least one C-C double bond
alkanes.” are called alkenes.""
2 | They "have the general|They have the general
; formula of CoHzne2 formula of C,Hy,
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| Hydrocarbons

T alkenes all the carbon atoms |

3 1In ' rbon

ator:t(ar;e: ;l)lndtzg \(;/?th 4 | are not bonded with 4 other atoms
| other atorns ' | e. at least two cafbon atoms are |
' S bonded with 3 other atoms. .
{4 TAddition reactions _ cannot | Addition ~ reactions oceur. in

occur in' alkanes .ie. only | alkenes.
substitution reactions occur | -
in alkanes. - - -

5 | Examples: , Examples:
i. Methane (CHa) i. Ethene (C2Hs)
ii. Ethane (C2He) ii. Popene (CsHe)
iii. Propane (C3He) . | iii. Butene (C4Hs)
iv. Butane (C4H1p) iv. Pentene (CsH1o)

/greparation of alkanes:
Alkanes can be prepared by the following methods:
i From hydrogenation of alkenes or alkynes:

‘Unsaturated hydrocarbons like alkenes and alkynes can be -

changed to alkanes by reacting them with hydrogen in the presence of
nickel as catalyst at 250-300 °C or in the presence of platinum as catalyst
at room temperature.

a. Hydrogenation Of Alkenes

CH,=CH, + HZ’W CH3—CH3 (Ethane)
By hydrogenation of alkene the oil is converted to ghee
b. Hydrogenation of alkynes: \

It occurs .in two steps. In first step alkyne is converted to alkene
while in second step alkene is converted to alkane.

Ste Q'

CH=CH + 2H,—5 > CH,=CH, (Ethene)
CHy =CH32+2H; WCH3‘CH3 (Ethane)
ii. From reduction of alkyl halides:

Reduction of alkyl halides mean addition of hydrogen to alkyl
halldes In this reaction nascent hydrogen is added to alkyl halides to'form

~

.

oo

4

-

Shams Notee ' [-ydrocarbonJ

the corresponding alkanes i.e. methyl halide will form methane ethyl

“halide will form ethane etc.

This reaction occurs in the presence of zinc-dust and HCI.
General reaction of alkyl halide and nascent hydrogen to form alkane is:
R-X + 2[H] —2Z#HS , RH + HX,
" Alkyl halide  Nascent H " alkane halogen acid
For example, methyl iodide forms methane and hydrogen lOdlde on

reaction with nascent hydrogen.

CH, - 1+2[H]— 25 cl 4 HI

Srmllarly, ethyl bromide gives ethane and hydrogen bromide.

C,H, - Br+2[H]—2zHC C,H, +HBr

Q.5. Give the properties of alkanes? i
Ans. Properties of alkanes: :

The properties of alkanes are described below:
thsrcal propertres
i. Physical state:

The first four members (methane ethane, propane, butane) of
alkane series are gases. Next thirteen members (from CsHiz to Ci7Haze)
are colourless |qu|ds while hrgher alkane (above C17H35) are solids.

i. Solubility:
~ Since alkanes are non-polar therefore, they are soluble in non-polar

solvents like benzene, acetone, ether etc. However, they are insoluble on
polar solvents like water.

iii. Meting points and boiling points:
The melting points and boiling points of alkanes increase with the
increase in molecular masses because generally higher molecular masses

-

~alkanes have stronger intermolecular forces

iv. Density:
Their densities increase regularly with i increase in molecular mass.

' v. Viscosity:

They become more viscous as their molecular size increase.
vi. Flammability:

They are flammable; with increase in size and no. of carbons they
become less flammable.
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Chemical properties: | i 1
/ As carbon atoms of alkanes aré directly bonded with 4 other atomg

es.
therefore, only substitution reactions can occur in alkan

Alkanes are -chemically inert at room temperature due to all C-C

and C-H single bonds present in them. However, at higher temperature
absorption of light etc. the following reactions take place in them:
i. Halogenation:

The substitution of hydrogen of an alkane by halogen is called
halogenation.

Alkanes react with halogens in presence of ultra violet light and

produce alkyl halides and hydrogen halide.
Example:

For example, chlonne reacts with methane in the presence of

diffused sunlight to form chloro- -methape:
e PLLTIEN} Nolte Ny (¢

chloromethane

In excess of chlorine, this reaction does not stop ‘here. The
remaining three hydrogen atoms are also replaced by chlonne atoms to *

form di, tri and tetra chloro-methane respectively:
 CI-CH,- ~ 1 - CH, —Cl+HCl

(di-chloromethane) ’

Yileht s ] ~CH = Cl + HCl .

CI—T'H——CI

cl . Cl
(tri-chloromethane or chlorotorm)
¢
C‘I—'(l' - Tc‘li—u—"—“%u—‘c-cwucz

cl -l
- (tetra- chloromethane or carbon tetrachloride)
ii. Combustion:

It is also called burnrng It may be complete or rncomplete
Complete Combustion:

Alkanes burn completely in excess of oxygen or air to form carbon
dioxide, water vapours with evolutron of large amount of heat. That's why

alkanes are used as fuels

G

©

T

\

rSham's Notea .
CHyyy + 05y = COy + HyO ) + Hea/
Incomplete combustion: . .
In limited supply of air, incomplete combustion occurs.

During incomplete combustion water, unburnt carbon and a p~isonous

gas, carbon monoxide is produced which creates suffocation and cause\
death. ' ‘

[?ydrocarbonsj )

-Example:

3CH ) +40y,, = 2C0,, +6H,0,,, +C(unburnt) + Heat

*iii.Sulphonation:

“The substitution of hydrogen of an alkane by sulphonate group
(—SO3H) is called sulphonation.”

Alkanes can be converted to alkyl sulphonic acids with fuming

‘stilphuric acid at 50- 60 °c.

*Example:

-CH3CH,CH,CH5 + HZSO4—> CH3CH,CH,CH,S0O3;H+H,0
*iv. Nitration:

“The substitution of hydrogen atom of an alkane by nitro group(-NO) is

“called nitration."'

Alkanes can be converted to nitro-alkanes by reacting them with
concentrated HNO;.

*

Example: _ _
CH4 + HNO; — CH3NO, + H,0
Q.6. What is alkene? Give examples.
Ans. Alkenes:

“The unsaturated hydrocarbons containing at least one carbon-
carbon double bond are called alkenes or olefins.”
Reason of calling olefins:

Olefin is a Latin word meaning “oil forming™. Since alkenes react
with halogens to form oily liquids therefore they are called olefi ins.
General formula:

The general formula of alkenes is CnHzn, where n is the number of
carbon atoms. 1t is clear from the general formula of alkenes that they
have two hydrogen atoms less than the correspanding alkane.
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EX@QELHS&&H (Ethene or ethy‘erl‘e)e)
i CH23:(:HZ=(;H\2 (Propene or popy en

iii. CH3~CH—CH=CH

(Butene or butylene).

iv. CH3 =CH,~CH,~CH=CH;

(Pentene or 1-pentene)

V. CHs—CHy—CH,—CHp,—-CH=CH, (Hexene)
Structural formula of first five Alkenes:
HH
H H H H RLEER h
l H —-C=C
=c/  mc-c=cl, MGGy
H H Y H H
Ethene Propene Butene ' |
HHHH ' HHHHH
oL H N
H-GC-C~C~C=C{ H-C-C-C-C-C=C, >
T 7 7 ~H 0 T 1
HHH HHHH
Pentene Hexene
Electron cross and dot formula of fi‘rst five_ alkenes:
H po Bl oy HEE H
x:C::C :x ' Hx-CX;..C.OC:XH Hx- g-.ci.-c..C-XH
H H H HH -
"Ethene Propene Butene
HHHH HHHHH
X X % % xH S% %% %% xH
Hx.g.. ...(;..C::C:xH Hx-C..C}.- '..(::..C::C:XH
HHH HHHH '
Pentene ' Hexene

Q.7.How alkenes are named? OR write the

rules for naming alkenes?

Ans. Rules for naming Alkenes (Nomenclature):

General rules for naming alkenes are
i. Selection of longest continuous chain:

Select the longest continuous chain co
called the parent chain,

given below:

)

ntainihg double bond. This is- 'l

\

L}

—,

.[vvslhams Not(;s ]
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1

Example:
CH, CH;
l |
1
CH,-CH-¢=C-CH,-CH,
- I
CH,

ii. Naming the parent chain:

The name of the parent chain is derived from corresponding alkane
in which the last —ane of.alkane is replaced by —ene.

For example, the parent name of the above example is hexene.

iii. Numbering the carbon atoms:

Number the longest continuous chain containing double bonds.
Start numbering from that end which gives lower number to double bond.
If double bond get same number from either end with same branches, it

can be .numbered from either end.
Example:

g

1 2 3 4 -3 6
CH, —CH—lC=C—CH2 -CH,
CH,
iv. Showfnq the position of double bond:

The position of double bond is shown by
carbon atom of double bond as prefix.

G

Example: -

putting number of first ‘

The'position of double bond of above example is shown as

3-Hexene
V. Indicating the position of branches:

Indicate the position of branches by number of carbon atom to
which they are attached. Use prefix di, tri etc. if the same branch occurs

more than one time.

If different branches are present then alphabetical order will be

used e.g. ethyl before methyl.
Example: '

In the above example the branches are shown as:2,3,4-Trimethyl-

3-hexene. .
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—

2 1
i. CH,=CH,
(1-etheﬁe)
3 2 1
i. CH,—CH=CH,
(1-propene)
4 3 2 1
ii. CH—-CH,—CH=CH,
(1-butene)
4 3 2 1
iv. C_'H;—C:H:C_‘H—C;HS

(2-butene)
1
CH, CH,
\ 3 2
V. C=C
4 / \
CH, CH,

(2,3-dimethyl-2-butene) .
.Q.8. Write down the methods for the preparation of alkenes.
Ans. Preparation of alkenes: :
Most methods of preparation of alkenes involve elimination of two

atoms or group of atoms from the adjacent carbon atoms of saturated
organic compounds. Some meth_ods are given below:
i. Dehydration of alcohols:

“Removal of water molecule from an alcohotis called dehydration of alcohol™
When an alcohol is heated up to 180 °C in the presence of

concentrated sulphuric acid as catalyst, a molecule of water is eliminated
from the alcohol forming an alkene. :

Example: H )-Il H H
H-—é4 — H,50./180°C N / :
O
Y
" Ethyl alcohol Ethene

ii. behydrohalogenaﬁon of alkyl halides:

“The removal of hydrogen along with halogen from édjacent atoms
of alkyl halide is called dehydrohalogenation of alkyl halides.”

rShams Notes } mydrocarbonsj

In this process an alkyl halide is heated with an alcoholic solu?ion <_)f
potassium hydroxide. As a result, a molecule of. hydrogen halide is
removed to form an alkene. In this elimination, a hydrogen atom along
with the adjacent halogen, are removed from the alky! halide molecule.

Examples: ,? r? H /H
AN
) 1) H—C—c—H (KOH+C;H;OH) > /C=C\ + HBr

W

Bromoethane or
Ethyl bromide -

Ethene
FACH—CH—CH, MOTGRON oy = oy —cH ;- HEr
Br
2-Bromo propane 1-Propene

Q.9. Give the physical properties of alkenes?
Ans. Physical properties of alkenes:

Some physical properties of alkenes are given telow:
i. Physical state:

The first three members of alkenes i.e. ethene, propens a2nd butene
are gases. Linear members from five to sixteen are liquids wt

while higher
alkenes are solids. )
ii. Solubility:

As they are non-polar therefore, they are .soluble in nen-polar
solvents like benzene. They are insoluble in water.

iii. Melting points and boiling points:

Their melting points and boiling points increase with increase in
molecular mass.

iv. Density:

The first member has less density than air. While, o
denser than air. Their densities increase with increase in
Q.10: Give important reactions of alkenes?
Ans:Reactions of alkenes:

thers are
melecular mass.

Alkenes are reactive compounds as the electrons of double bonds
are easily available for reaction.

As alkenes contain double bonds, therefore. this bond can be
broken down to add other atoms to alkene molecules. That is, addition -
reactions occur in alkenes by the breaking of double bonds and they are
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changed into saturated organic compounds. Some important e o
alkenes are given below:

1. Addition Of Halogens: o :
Chiorine and bromine are quickly added to the alken;ss,o \vwelt:t
breaking of double bonds of alkenes, in the presence of an ine

like carbon tetrachloride to form dihalo QomDOU“dS- This r_eaction does not

need high energy or sunlight.

Examples: .

i. For example, bromine (a red liquid) is reacted with ethene. It adds to
ethene to form 1,2-dibromoethane. During this reaction the red colour of

bromine disappears. Thus, bromine is used to detect the double bonds of
alkenes.

H H

ity
’ ccly :
=C_+Bp, —————»H—C—C—H
/C C\ Brz l |
H H Br Br
Ethene 1,2-dibromoethane
N t Y
.o N 7 ccl,
*i. c=c_ +C, ————>H—C—C—H
: / N . l
H H a
. Ethene

1,2-dichloroethane
2. Addition Of Hydrogen Halides:

Addition of hydrogen halides mean the addition of hydrogen.along
with halogen like HCI, HBr, Hl to alkenes.

When a hydrogen halide is reacted with alkene its molecule is
added with alkene to form alky! halides.

The order of reacting alkene with hydrogen halides is HI>HBr>HCI.
Examples: ‘
i. CH=CH;+HBr —» CHa-CH2-Br
(Ethene) (Ethyl bromide)
*jj, CH,=CH; + HCI' ——— CH3-CH,-Cl
(Ethene) " (Ethyl chloride)
3. Oxidation Of Alkenes by KMnO, (Baeyer's test): . .
Alkenes react with cold dilute potassium permanganate solution

(acidified) to form glycol. Glycols are the alcohols containing two hydroxy!
groups (-OH) on two adjacent carbon atoms.

(Shams.Notes j ‘ . m

y
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Example: . _
For example e

thene reacts with acidified solution of potassium
permanganate to produce ethylene glycol, manganese dioxide and
potassium hydroxide due to which the purple colour of potassium
permanganate solutions disappears. This is a very useful test for the
detection of alkenes and is called Bayer's test.

_ 3CH,=CH; + 2KMnO4+4H,0 —» 3(|3H2-CH2+2Mn02+ 2KOH
|
‘ OH OH

(Ethylene glycol)
4. Hydrogenation:

- “Addition of h{/drogen to alkenes is called hydrogenation”.
Hydrogen is added to alkenes in presence of nickel as catalyst and 240°C

to form the corresponding alkane. Hydrogenation of alkene is an
exothermic process.

Example:
i.  CHp=CHj + H, —M/2%°C_, cH..CH, + Heat

ii. CHs-CH=CH,—¥2°C s ol CH,-CHs + Heat

Hydrogenation of alkenes is also used industrially to convert vegetable oil
to ghee.” ’ ’

Activity 1: ) : ’
You have bromine solution and two gases ethane and ethene.

Distinguish between these hydrocarbons.
Procedure:

i. Pass ethane gas through bromine solution in the presence of CCl.

ii. No change in the red colour of bromine occurs which shows that

ethane does not react with bromine solution due to the presence of
C-C single bond.

iii. Now, pass ethene gas through bromine solution in the presence of CCl,.

iv. The red colour of bromine solution will disappear showing that ethene

reacts with bromine solution due to the presence of C-C double bond.
Chemical equations:

ccly
CHs-CH3 + Br, — No reaction

H H
N\ / cCle bli '?
C=C_ +Bn ——————FH—C—(E—H
VAN ]

H H Br Br
Ethene _ 1,2-Dibromoethane -
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Conclusion:

It is concluded from the above activity that ethane has C- C srngle ‘

bond while ethene has C-C double bond.
Activity 2: ’

Distinguish between propane and propene using Baeyer s test,
Procedure: \ - ‘
" i. Pass propane gas through cold and dllute solutlon of pOtaSSlum

-permanganate. .
ii. No change in the colour of potassium permanganate occurs ShOWIng
that propane does not react with potassium permanganate due to the
presence of C-C single bonds. :
iii. Now pass propene gas through cold and dilute solution of potassmm
permanganate )

iv.The purple colour of potassium permanganate will dlsappear showmg :

that propene has reacted with potassium permanganate due to the
presence of C-C double bond. '
Chemical eguations: :

CH3-CH,-CHs + KMnO;, —— No reaction

/e
\
i

- ' OH OH

' ‘ (propylene glycol)
Q.11. What are alkynes? Give examples.
Ans. Alkynes:

“The unsaturated hydrocarbons containing at Ieast one carbon-
carbon triple bond are called alkynes
General formula:

The general formula of alkynes is CnHzn 2, where n is the number of .
- carbon atoms.

Examples: -
A few examples are given below:;

i. CH=CH = (Acetylene or ethyne)
ii. CH3-C=CH(1-Propyne)

iii. CH3-CH2-C = CH(1-Butyne)

iv. CH3-CH2-CH2-C = CH(1-Pentyne)

e

| Ghams Notes ]
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Structural formula of first alkynes:
' H W
H-C=C-H "H-C-C=C-H H-C=C- Q—(P—H
.
H H H
Ethyne Propyne Butyne .
4 R K
H (l:—(IZ—(P—'CEC—H H—(I:—CI:—(I:—CI\:—CEC—H
HHH HHHH
" Pentyne Hexyne

- Electron cross and dot formula of first fie alkynes:

| - - HH
HxCHCH HxCCiHC oxH HxCrCee GHCH
B . H H

Propyne.

.Ethyne ' Butyne
B l;l , Hg ol
' N HX"¢.C¢"¢..CQ OXH H’“Q..Q“Q'_ ¢.-CE§C.XH
AAA HAHAA
Pentyne Hexyne '

Q.12. How alkynes are named? OR write the rules for naming
alkynes?
Ans. Rules For Nammq Alkynes(Nomenclature):

General rules for naming alkynes are given below:

" .i. Selection Of Longest Continuous Chain:

Select the longest continuous cHain contalnmg triple bond. This is
called the parent chain.
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Example:
CH, . :
— : .
CHJ—(;—CEC—(;H—C;J o o,
T | . . ’
"~ CH, CH .

ii. Naming The Parent Chain: . .
The name of the parent chain is derived from corresponding alkane
in which the last —ane of alkane is replaced by —yne.
Example:
For example, the parent name of the above examp\e is hexyne
iii. Numbering The Carbon Atoms:

Number the longest continuous chain containing triple bonds. Start
numbering from that end which gives lower-number to triple bond. If triple
bond gets same number from either end and branches are at different
places then start numbering from that end which gives lowest number to
branch. i :

Example: . ‘ B ‘ '

3 4 5. 6
CH,-C-C=C-CH-CH
I

CH, CH, ,

iv. Showing The Position Of Triple Bond: -

The position of triple bond is shown by putting’ number of flrst

carbon atom of triple bond as prefix.
Example:
The position of triple bond of above example is shown as 3-Hexyne
v. Indicating The Position Of Branches:
Indicate the position of branches by number of carbon atom to which

they are attached. Use prefix di, tri etc, if the same branch occurs more
than one time.

3

'

If different branches are present then alphabet|cal order will be used
e.g. ethyl before methyl.

Example:

In the above example the branches are shown as:2 2 5

hexyne. -Trimethyl-3-

"

et

a7

s N
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Some More Examples:

, Some more examples explaining the above rules are given below:

. 2
i. CH=CH
(1-ethyne)
3 2 1 .
i. CH—C=CH
(1- propyne)
2 1
iii. C H,— C H,—C=CH
(1-butyne)
4 3 2 1
'iv.CH,—C=C—CH,
1 2 3 4
(2-butyne) "
Q.13. Write'a note on the preparation of alkynes?

R Ans. Preparation Of Alkynes:

Alkynes can be prepared by the followmg methods:
1. Dehydrohalogenation of vicinal dihalides: .

“Compounds that contain two halogen atoms ﬂrst and second -
carbon atoms are called vicinal dihalides or 1,2-dihalides. * ‘

Alkynes are obtained by reacting vicinal dihalides with alcoholic

solution of potassium hydrox1de In this reaction two molecules of
hydrogen halides are ehmmatgd to form alkynes.

Example: _
Acetylene can be . prepared- by. reacting alcoholic solution of
potassium hydroxide with vicinal dibromoethane. This. reaction is

-completed in the following two steps

Step-i:
-In the first step one molecule of hydrogen bromide is eliminated and
single bond between C-C atoms is converted into double bond to form

" bromoethene and HBr.

~ H Br
KOH(alcoholic) |
———b

i | I
H—C=C—H +HBr

H—C—C—H

1,2-Dibromoethane

- H Blr

Bromoethene
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Step-ii: . . '

In-the second- step another molecule of hydrogen bromide is
eliminated and the double bond is converted into trlple bond tO form
acetylene and HBr. . - -

H B - KOHlalwhoIlc) . ‘l J
H—C=¢c—H ——— H—C=C—H +HBr
Bromoethene Acetylene or Ethyne

-

1

2. Dehalogenation Of Tetrahalides: '
“Compounds that contain four halogen atoms at two adJacent
carbon atoms are called tetrahalides.”
When alkyl tetrahalldes like 1,1,2,2- tetrabromoethane is reacted
with an active metal llke zinc dust, bromine atoms are removed and

-acetylene is formed.

Example: C
. ?r Blr :
H_-(l:_(i_mzin »H— C= C—H +2ZnBr,
Br Br:

. Ethyne
1,1,2,2-tetrabromoethane / . Acetylene or Ethy

Q.14. Give the physu:al propertles of alkynes’> :
Ans. Physical Properties Of Alkynes:
. Some physmal propemes of alkynes are given below:
i. Physical State:
The first three members of alkynes i.e. ethyne, propyne and butyne

are gases while members from five to thirteen are liquids whnle hlgher.

alkynes are solids.. . , :

i. Solubility: : -

' As they are non-polar therefore they are soluble in non- polar
solvents like benzene: They are insoluble in water.
iii. Melting Points And Boiling Points:

Their melting points and boiling points increase W|th increase in
molecular mass. ,

iv. Density:

Their densities increase with increase ih'molecular mass

rﬁ'r" :

AR
&
3

1

|
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Q.15. Give important reactions of alkynes?
Ans. Important reactions of alkynes:
As alkynes are unsaturated therefore, they easily undergo addition

reactions. And thus, they are converted to saturated organic compounds.

Some important reactions of alkynes are given below:
1. Halogenatlon

“Addition of halogens to alkyne is called halogenation. "Chlonne and
bromine react readlly while iodine reacts slowly with alkynes. Phosphorus
trichloride is used‘as a catalyst. This reactlon occurs in two steps:
Step-i:
' . In first step triple bond is converted into double bond by the addition
of two atoms of halogens to form dihalides: a a

PCly | |

H—C=C—

Steg-u 1,2-dichloroethene
‘In this step double bond is converted to single bond by the addition

| ﬁlydl;ocarbon:sj

H—C=C—H +cl,

of two atoms of halogens to form tetrahalides.

a7

€l cl CI
[

|
H—C=C—H +Cl; —L"ﬂ"—cl CI H

1,2-dichloroethene . cl cl

. 1,1,2,2-tetrachloroethane

2. Oxidation with KMnOj,:

When alkynes are oxidized with 'solution of potassium

permanganate, the triple bond. of alkynes are broken to form carboxylic
ac1d and carbon dioxide.

2H-C=C-H + 8[0] 222, ,
(Ethyne)
*3. Hydrogenation: ‘

Hydrogen can be added to alkynes in presence of nickel as catalyst

i
HO-C-C-OH +2CO, -

(oxalic acid)

“and suitable temperature to form alkanes.

. Example:

P

.

oo H=C =C —H gy, o’c oy o

4. Addition of halogen acids:

Halogen acids are added to alkynes in the presence of Fe)g as
catalyst to form 1,1-dihaloalkanes. The reaction completes in two steps.
Example: . Br

FeBry é
H—C=C—H+ HBr———> y—C= c—q
|'li Br N H r
FeB!
H—C=C—H+HBr —=  » yd_cy

H Br

1,1-dibromoethane
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A.Choose the Correct Option. A
1. Which one of the following is a substitution reachon"?
a. Halogenation of alkynes b. Halogenation of alkenes
b. Halogenation of alkanes d. Oxidation of ?lkene
2. When ethene reacts with HBr, the compound formed is
a.CH;— CH,—Br b. Br—CH,— CHz —Br
¢. CH;— CH,— CHs d.CH=CH
3. Halogenations of methane in the presence of diffused sunlight occurs
a. Quickly, only in one step " b. Slowly, only in one step
c. In a series of four steps d. Quickly, in two step
4. Dehydrohalogenation of alkyl halide is
a. Removal of hydrogen
b. Removal of halogen
c. Removal of hydrogen and halogen
d. Addition of hydrogen and halogen
5. Which one of the following decolourisesBr; water

a. Ethane b. Ethene c. Propane d. Methane
6. The general.formula of alkane . ;
a. CnHZn . b. CnHanz C. CnHzmz d. CnHzn.?
7. Dehydration of ethyl alcohol with conc. H2SO4 results in the formation of
a. Ethane b. Methane c. Ethyne d. Ethene
8. Substitution reaction is the characteristic of

a. Alkynes . b. Alkenes c. Alkanes d. None of these
9. Which one is the least reactive? .

a. Ethyne b. Propane c. Ethene  d. Ethane

10. The order of reactivity of hydrogen halides with alkenes is
a. Hl >HCI>HBr ' - b. HI <HBr<HCI
c. HCI>HBr> Hli d. HI > HBr >HCI

Esm— )

e
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SHORT QUESTIONS N

. Q.1. How would you test that alkenes undergo an addition reaction.
Ans. Test for detection of addition reaction by alkene:

Alkene are unsaturated hydrocarbons therefore, they
undergo addition reactions during which their double bond is converted
into single bond. It can be tested by two ways:

i. Baeyer’s test:

Alkenes react with cold dilute potassium permanganate solution
(acidified) to form glycol. Glycols are the alcohols containing two hydroxyl
groups(-OH) on two adjacent carbon atoms. ’

Example: <

“The reaction of potassium permanganaie with ethene is given below:
3CH,=CH, + 2KMnO,+4H,0 —> 3?H2-C§"2+2Mn02+ 2KOH

OH OH
- (Ethylene glycol) -
~ During this. reaction potassium permanganate is changed to
manganese dioxide and potassium hydroxide due to which its purple

colour disappears. Thus, the change in colour preves that; addition
reaction has taken place. ~ ’

ii. By The Reaction Of Bromine:

‘ Bromine (a red liquid) is reacted with ethene to form 1,2- -
dibromoethane. During this reaction the red colour of bromine disappears.
Thus, it is proved that addition reaction has taken place.

H H

\C=C/ +Br, —— %, o
/N T H—(r‘—(i—H

H H Br Br
Ethene

1,2-dibromoethane

Q.2. Which one is more reactive between alkane and alkene? Explain.
Ans. More Reactive Between Alkane And Alkene:

Alkenes contain C-C double bonds and double bonds are weaker
and can easily be broken. The electrons of double bonds are easily
available for reaction. Therefore, alkenes are more reactive.

On the other hand alkanes contain all C-C single bonds which are

stronger and cannot be easily broken. That's why alkenes are more
reactive than alkanes.
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Conclusion: 4ing alkanes.
Cx2PnILivsSion. . nga

Alkenes are more reactive than the corresponding
Example: '

: i 'Iution while
For example ethane does not react with bromine SO

. izing its red colour.
ethene reacts easily with bromine solution, deCOIOL:jnsm(?rgcarbonS-
Q.3. Justify alkenes and alkynes as unsaturated hy

. drocarbons:
Ans:Reason for alkenes and alkynes bein unsaturated h

cause
Alkenes and alkynes are unsaturated hydrocarbons be

addition reactions occur in alkenes and alkynes. s of
‘ The reason for addition reaction is that two carbon atom

[ ith less than 4 other atoms. ‘
alkenes and alkynes are directly bonded with : ’
Therefore, moreyatoms can be added to them by the bre_aklng of double or

triple bonds.
Examples: - G C|l
. PCl; H—C =C—H

- 1,2-dichloroethene

CH,=CH, + HBr — CHs-CHa-Br

(Ethene) (Ethyl bromide)
Q/4. Why alkanes are inertir; nlalr(ture;7 ‘ .

i ss.of alkanes: . .
AnsAI[T(Z?‘sezncf:;t;?: rgl_% and C-H single bonds and these 'bonds ar-e
strong. The electrons of these are not easily available for reaction. That is
whyalkanes are inert in nature due to which they are called paraffins.
Q.5. What happens when alkyl halide is reduced?
i alides:

Ans-vslig:\lcatlll?yrl‘ g:xliacligl :re reduced, alkanes are pr_oduced.Re'duction' of
alkyl halides mean addition of hydrogen to alkyl halides. In this reaction

H—C=C—H +Cl,

nascent hydrogen is added to alkyl halides to form the corresponding |

alkanes i.e. methy! halide will form methane, ethyl halide will form ethane
etc.This reaction occurs in the presence of zinc-dust and HCI.
Example: ' \ . ,
For example, methyl iodide forms methane and hydrogen iodide, on
reac/tion with nascent hydrogen. :
Q{é CH, = I+2[H1—2HL s cH 4+ HI
. Can you predict the product if KMnO, solution reacts with alkene?

Ans. Yes, the detail is given below: - '
Reaction of alkene with kmnog, solution: '

Alkenes react.with cold dilute potassium permanganate solution

(acidified) to form glycol. Glycols are the alcohols containing two hydroxil
groups(-OH) on'two adjacent carbon atoms, .

w

o

-
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Example: ) .
For .example ethene -reacts with acidified solution of potassium

109 -,

rHydrocarbons J

permanganate to produce ethylene glycol, manganese dioxide and

patassium hydroxide due to which the purple colour ,Of potassium
permanganate solutions disappears. This is a very useful test for the
detection of alkenes and is called Bayer"s test.

3CHz=CH; + 2KMnO,+4H,0 — 3|CHz—(in+2Mn02+ 2KOH
g : OH OH -
Q/ ‘ . (Ethylene glycol)
Q.7. Why the colour of bromine water discharges on addition to ethene? .
Ans: reason for discharge of colour of bromine:

The colour of bromine water discharges on addition to ethene’
because it chemically reacts with ethene. '
The detail is given below:

.Bromine (a red liquid) is reacted with ethene it adds to ethene to

_ form 1,2-dibromoethane. During this reaction the red colour of bromine
-, disappears due to its addition to ethene.

H " H ' - H H.
A \C—C/ +Br, — % .
= ‘ ———
AN - —PH—C G H
lh_i o H Br Br
Ethene

1,2-dibromoethane

Q.8 .Compare the reactivity of alkane and alkene.
Ans. Comparison between the reactivity of alkane and alkene:

i The comparison between the reactivity of alkanes and alkenes is
given below:

Alkanes - '

1 | Alkanes are saturated
hydrocarbons having carbon-
carbon single bonds. These
single bonds are strong,
therefore they are less
reactive than alkenes. -

2 | Substitution reactions accurs

‘Alkenes ,

Alkanes are un-saturated
hydrocarbons having carbon- -
carbon double bonds. The double
bonds are weak, therefore théy
are more reactive than alkanes.

Addition reactions occurs in

in alkanes. | alkenes. - - :
3| Example: Example:
* | They do not react with They react with bromine,

bromine. | decolourizing its colour.

I
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Q.9. Why addition reactlons take place in ethene and ethyne but not
in ethane.

Ans. Reason for addition reaction, occuring in ethene and ethyne:
Carbon atom has four electrons in .its valance shell and it can,
dlrectly form bond with maximum of four atoms.
Ethene and ethyne are unsaturated hydrocarbons  containing
carbon-carbon double and triple .bonds respectively. Therefore, the two
carbon atoms of ethéne and ethyne are directly bonded with less than 4

. other atoms. Therefore, more atoms can be added to them by the

breaklng of double or tnple bonds That is why addition reactions occur in
ethene and ethyne.’
Reason for addition reaction, not occuring in ethane :
Ethane is saturated hydrocarbon containing C-C and C-H smgle
bonds. Carbon is directly bonded to 4 other atoms therefore, no further
atom can be added to it i.e. addition reaction does not occur. Only
substitution reactions occur in ethane by the replacement of H-atoms.
Q.10.Write equations for the preparatlon of ethene from ethyl alcohol " -
and ethyl chloride. ‘
Ans.The answer of the given question is explalned under the following
headmgs :
1. Preparation of ethene from ethyl alcohol '

’ When ethyl alcohol is heated up to 180 OC in the presence of
concentrated sulphunc acid as catalyst,.a molecule of water is ellmmated
from ethyl alcohol, forming ethene.

Chemical Equation:

H H © " H , , ,
o H,504/180°C" N » '
H=C—C—H——* C=C_ +H0 . : ‘
/ AN

©H H o

Ethyl alcohol ~ Ethene .
2. From Ethyl Chiéride: ' , '

When ethyl chloride is heated with an alcoholic solution- of -potassium .

hydroxide, a molecule of hydrogen chloride is removed to form ethene.
Chemical Equation:

|i| H' H o . .

. ) }

H—C—C—H J—‘—‘—)—ro”’c o -c +Hel ~ C
[ﬁn W -

Ethyl Chloride _ " Ethene

Downloaded from awazeingilab.com
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Dot And Cross Formula:
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Dot And Cross Formula:

[Hydro-carbonsj :

Q 2. (a)The general formula of alkanes is C,H,,,,. Determine the
' general formula of cycloalkanes.

Ans. General fromula of cyclo-alkanes:

“Cyclo-alkanes are formed by removing two hydrogen atoms from th_e
corresponding alkanes. Thus the general formula of cyclo-alkanes is
CaoHan. ’ )

Examples:
i. The formula of cyclo-hexane is CgHys,.
ii. The formula of cyclo-heptane is C7Hj..

' (b)Write a balanced equation for the complete combustion of ggch of

the following.

(a)methane (b) Ethene (c) Ethyne
Ans. Complete ‘combhstion of methane, ethane andethyne:

All the given compounds react with excess oxygen to form carbon
dioxide, water and heat. This is called complete combustion.

The chemical equation for each of them is given below:

. a. Methane:

CH,,, + Oy = COy, + H,0,,, + Heut .
b. Ethene: '
’ C:;H”‘” +302U~') - 2C01U:) +2H10(.m
c. Ethyne: _
2C3H1(g) + Sol(g) d 4C03(g) + ZHZO(L_) + Heat

(g)

+ Heat

(c) Explain briefly that why etﬁylene (acetylene) undergoes addition
. reaction in two steps.

Ans. Reason for ethyne, undergoing addition reaction in two steps: |

Ethyne contains carbon-carbon triple bond. It undergoes addition
reaction in two steps because in first step the carbon-carbon triple bond is
broken down and two atoms are added. Thus, the triple bond is converted
to double bond. While in second step the double bond is broken down and

two.more atoms are added. Thus, double bond is converted to

single
bond.

Downloaded from awazeingilab.com
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Example o | |
Chlorination OfEthene:
It occurs in two steps which are gwen below:
Steg additi
In first step triple bond is converted into double bond by the addition
of two atoms of chlorine to form dichloroethen

’ 1 Cl
PCly - ﬁ

A3
—C=C—H =(Cl|. - ) —C=(C—
H—C=C—H - \'l 1,2-dichloroethene

Steg-u

In this step double bond is converted to smgle bond by the addl’uon

of two atoms of chiorine to form tetrachloroethane. Ly

cll Cll ‘ ) cli Cll s o
H—C=C—H +C,—"—> H—C—C—H :

1,2-dichloroethene cl ¢l .
1,1,2,2-tetrachloroethane

Q 3. (i) Give an example reaction that would yield the fqllom{ing products?
Name the organic reactant and product in each reaction.

(a) Alkane. (b) Monohalogenated alkane
(c) Dihalogenated alkane (d) Tetrahalogenated alkane '
Ans. (a)Reaction yielding alkane:

Unsaturated hydrocarbons like alkenes and alkynes yleld alkanes' ;
by reacting them with hydrogen in the presence of nickel as catalyst at

. N e
250-300 °C or in the presence of platinum as catalyst at room N
temperature.

i CH,=CH, + HZ—W—>C €Hy
(Ethene) (Ethane) @
ii. CHy= C= CHj +2H, —eracr—> CHa€H,  EHy
(Propene) . (Propane)

(b)Reaction yielding monohalogenated alkane:

In the presence of ultra violet rays methane reacts with

.chlorine to form monochlormethane which is'a monohalogenated alkane

HC [E Cl UV Iight HC_Cl'l-HCI

chloromethane o ' ’
o - o
| : . » 3 (-
C/-(—F Cl—(l——-—)(l—( — =T - ) |
e d : , oo

Cli

/

(Shams Notes }
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(c)Reaction yielding dihalogenated alkane:

In the presence of ultra violet rays monochlormethane reacts Wlth'
chlogine to form dichlormethane which is a dihalogenated alkane.

Cl=CH.~H +Cl -l 2 1 - Ji. - Cl= HCI
(m'c‘r‘or*H!oromethann\ (di-chioromsthane)
(d) Reaction yielding tetrahalogenated aikane:"

. In the presence of Ultra violet rays trichlormethane reacts with
chlorine to form tetrachlormethane which is a tetrahalogenaied alkane.

'Cz cr
c1—c [H +Cl| -1 e, LI—'C—CI-e-H('I
¢

{
(trichloromethane) (tetrachloromethane)

ii. (a) Alkenes are unsaturated hydrocarbons Explain the word
unsaturated?

Ans. Explanation of word unsaturated for alkenes:
.The word unsaturated for aikenes means that further atoms can be
added to them. As they contain carbon-carbon double bonds therefore

more atoms can be added to ther~ =y the breaking of double bonds.
Hence they are unsaturated hvdruca'oms

Examples:
SLCH=CHy = Hy——— ~CH:0—-
_ (Zihene) Shane
il CHy= 0= CH,+0H; ————— C=.— IH:— CH-
(P'r.opene')

5
'
J

3
)
1]
)

(b). Describe the bonding between the two carbon atoms in Ethene
Ans. Bonding between two carbon atoms in ethene:

In ethene the two carbon atoms have doublé covalent bonds i.e
one sigma and one pi bond. Each carbon atom is then bonded to twa
hydrogen atoms through single covalent bonds.

Structure:
H H
AN /
Cc=C
Ethene

Downloaded from awazeingilab.com
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(c). Which functional group is present in alkenes?

Ans. Functional group in alkene: ' . d
The functional group is the active part of an organic compound.

The functional group of alkere is the, carbon-carbon double bond.

(d). Describe a simple chemical test to determine whether an

unknown hydrocarbon is unsaturated. Describe the result if the test

is positive? R .

Ans. Simple test to determin: aturated and unsaturated hydrocarbons:
The simple test for the determination of. unsaturated and sat‘urateq

hydrocarbons is reacting them with' bromine water.

The colour of bromine water discharges on addition -to alkene

- because it chemically reacts with alkene. On the other hand, alkanes do

not discharge its colour because they do not react with bromine water.
Example:

Bromine (a red liquid) is reacted with ethene it adds to ethene to -
form 1,2-dibromoethane. During this reaction the red colour of bromine

disappears due to its addition to ethene.
H H
/

N cal

R
c=C_ +Bp —————>H—C
N [

l .
—C—H

/ .

" H BB

Ethene 1,2-dibromoethane

Positive Result:

If the result is positive i.e. bromine water is decolourized. Then, the
compound will be an alkene. ‘

" Q 4. Using structural formula. Give balanced equafions for the

following reactions.
(a) Ethene with chlorine . 4
(b) Ethene with hydrogen. Name the catalyst used. Which
industrial process uses a similar reaction? ‘

(c) Ethene with hydrogen bromide

(d) Ethene with KMno4
Ans.(a)Reaction of ethene with chlorine:

Ethene reacts with chlorine in the presence o
form 1,2-dichloroethane.
S

fCGI4 as catalyst to

: H H
N e, [l
/C_C\' +Cl2 —"—————DH—-(l:__CI_H

" " : a o
Ethene X 1,2-dichloroethane

m‘ o ‘ Hydrocarbons \ A

s —

;o
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(b)Reaction of ethene with hydrogen:

Hydrogen is added to ethene in presence of nickel as catalyst and -
240°C to form ethane. .

\ .

H H H H
N Ve .. NV | I
C=C_+H, ————— ——>H—C—C—H
v N ‘
Ethene Ethane

Industry which uses similar reaction:

Hydrogenation of alkenes is used by Ghee industry to convert vegetable
oil to ghee. i

(c)Reaction of ethene with hydrogen bromide:

Ethenereacts with  hydrogen . bromide to from ethyl bromide or
bromo-éthane. :

H H }1 Br
,\C / : . |
= _— M —C—(—
Pl C\ + HBr H—C ﬁ H
; H 'H H
Ethene Ethyl Bromide

(d)Reaction with KMnOQ,:

‘ Ethene reacts with acidified sol...on of potassium permanganate to
produce ethylene- glycol, manganese .ioxide and potassium hydroxide
due to which the purple colour of . ‘assium permanganate solutions

disappears. ‘This is a very useful tes the detection of alkenes and is
called Bayer's test:

T

H - l.

NI : H

C=C# 2KMnO4+4H,0 — H—al‘,_; +2MnO; + 2KOH
H H . OH on
. Ethene Ethyler. o .<ul

Q 5.lllustrate the following accordingly as been instructed
-(a) Alkane from alkyl halide

Ans:Preparation of alkane from alkyl halide:

‘ For answer see question no.4

Downloaded from awazeingilab.com
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(b)Bromoethane from ethene .
Ans:Preparation of bromoethane from ethene: alvst
Ethene reacts with bromine water in presence of CCls as catalyst to

form 1,2-dibromoethane. During this reaction the red colour: of bromine
disappears. Thus bromine is used to detect the double bonds of alkenes:

H H S ono
N 4 cal ‘
C=C_ +8n ———‘——»H —C—C—H
s N
H H .~ . Br Br
Ethene 1,2-dibromoethane

(c) Ethylene glycol (1,2-ethanediol ) from Ethene
Ans. Preparation of ethylene glycol from ethene:
For answer see above question no.4(d)
(d) Ethyne from Tetrahalides
Ans. Preparation of ethyne from tetrahalides: :
When alkyl tetrahalides like 1,1,2,2-tetrabromoethane is reacted
with an active metal like zinc dust, bromine atoms are removed and
ethyne(acetylene) is formed.

Br Br
| |

-Br Br

1.1.2.2-tetrabromcethane

(e) Oxalic acid from Acetylene
Ans.Preparation of oxalic acid from.acetylene:

When acetylene(ethyne) is oxidized with solution "of potassnum'

permanganate, the triple bond of acety|ene is broken to form oxalic.acid
and carbon dioxide. O o .

2H-C=C-H + 8[0] %, HO- C C OH + 2COz

(acetyle’ne) (oxallc acud)

a

carbon-carbon single bonds. The

(Shams Notes ] | m i Hydrocéfbori],

’

Additional Questions

- Q. Why alkane is inert in nature?

Ans. Alkanes are chemically inert in_nzture due to the following reason:
Reason:

Alkanes are chemicaily ne- = natue because they contain

e sin. < bonds are very strong and stable
and high energy is required to break tnem, therefore, alkanes are

- chemically inert as compared to alkynes and alkenes because they

contain double or triple bonds which can easily be broken.
Q.What is Baeyer’s test?

Ans:Baeyer’s test:

This test was introduced by German organic chemist Adolf Von
Baeyer, therefore, it is calltd Baeyer test.

Purpose of Baeyer's test:

This test is used for the detecticr of aikenes.

. Baeyer's reagent:

The chemical used in Baeyer's test are called Baeyer's reagent.
Baeyer's reagent consists of  alkaline dilute solution of potassium
permanganate which is a str¢ng-oxidizing agent.

Reaction:
Alkenes react

with . ¢
(alkaline) to form glyco!. v
groups{-CH) on two-agiass "t co-

The reaction of potassium permanganae wih sthene is given below:

- .72 7ozt o permanganate solution
S 2= ¢entaning two hydroxyl

3CH;=CH, + 2KMnQ4+4H,0 —> 3C|H2-(IZH2+2Mn02+ 2KOH -

OH OH
(Ethylene glycol)

During this. reaction potassium permanganate is changed to
manganese dioxide and potassium hydroxide due to which its purple
colour disappears. )

Q.What are addition reactions? .
Ans. Addition reactions:
General'y addition reac’ s
“The reactions it winicil w0 ¢ 710fe subsiances react to form only
one substance are called addition.reactions.’ )

Downloaded from awazeingilab.com
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With regard to organlc compounds addition reachons can. be
defined as: '
“The reaction in which molecules iike Ha. Clz. HCI etc are added to
alkenes or alkynes is called addition reaction.” v _
Addition reactions occur only in unsaturaied hydrocarbons i.e.
alkenes and alkynes. Duting, addition reac icns unsaturaied hydrocarbons
are changed to saturated hydrocarbons. -
.Examples: ’
H + H H H
. AN /o ccl, - | )
I - C=C_ +Bn ——>H C—C—H
-7 N Lo
H H Br Br R
ii. H—=C=C—H 421, -—)"“‘”"0 €5 GH;-CH,
Additional MCQs
1. - are called saturated hydrocarbons. ’
(a) alkane (b) alkyne (c) alkene  (d) aromatic compounds
2. Chemically inert hydrocarbons are called------- . _
(a) alkane (b)alkyne (c) alkene ' (d) aromatic compounds.
3. Hydrocarbons are referred to as: ' .
(a) Paraffin (b)paramagnetic (c) diamagnetic "(d) botha & d. - R
4. Hydrogenation of alkenes ad alkynes is done through the catalyst----at
200-300% to form ~'kane.
(a) Ni (b, Pt . (c) Mn . (d) Fe.
5. Alkenes contain at least-----double bonds.
" (a) One (b) two (c)three. ~ (d) four.
6.Hydrogenation of alkenes is mdustnally used for the conver5|on of -—---

oils into ghee. ' 7 .

(a) Animals fats (b) cod liver
(c)vegetables (d)botha & b.
7. Alkynes are hydrocarbons which contains at least-----bond.
(a) Single (b) double  (c) triple  (d) one hydrogen bonding.
8. Addition of halogen in double and triple bonds of hydrocarbon are called
(a) Halogenations (b) hydrogenation
(c) halo hydrogenation
9. Dehydration of ethyl alcohol with conc.H:SOqresults in
(a) Ethane (b) methane

the formation of:
(c) acetylene (d) ethene.

(d)Botha & d . . 0

rShams Notes | 421 i nydrocarb_;msJ

10.Which one of the following reagents distinguishes ethene from acetylene?
(a) Alkaline solution of KMnOs. (b) Bromine solution.
(c) Carbon tetrachloride solution (d) Alcoholic KOH.

11. Which one of the following decolorizes Br, water:

. (a) propane (b) ethene (c) ethane

12. Ethene reacts with HBr, the compound formed is:
(a) CH3—CH—Br. (b) Br—CH>—CH>—Br.

(c) CHa—CH,—CHas. (d) Acetylene.

13. Which of the following statements is not true for alkynes:

(a) They contain a triple bond. (b) They burn to form CO..

(c)They perform Baeyer’s test. (d) They undergo addition reaction.
14. General formula for alkenes is:

( )C H2n_o (b) CnHan-1

15. All the members of alkane series have:
(a) All single bonds (b) at least one double bon

“ (c) at least one triple bonds (d) All types of bonds.

16. Baeyer's reagent is: *
(a) conc. KMnO, (b) alkaline KMnOy4
(c) acidic KMnO,4 (d) hot KMnOs,.

17. Which one gives carboxylic acid with alkaline KMnO.:

(d) methane.

(c) ChHzn2  (d) CuH2n.

(a) Ethane (b) ethene (c) acetylene (d) methane.
18. Baeyer's test shows the presence of:

(a) A single bond (b) a double bond (c) a triple bond (d) no bond.
19. Which one is the least reactive:

(a)ethyne (b) propene (c) ethene (d) ethane.
20. Ethane reacts with chlorine in the presence of:

(a) Carbon tetra chloride (b) ether (c) sunlight (d) water.
.21. Chlorination of methane is catalyzed by,

(a) Water (b) Heat (c) sunlight (d)HCL.
22. Which one of the following corresponds to CaHznez

(a) CzHs (b) CoHa " (c) CH; (d) CzHs.
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Biochemistry: ‘

‘Chapter N
. Biochemistry - -

Q.1. Define Biochemistry.
Ans. Biochemistry:

“The branch of chemistry which deals with the study of synthesus
decomposition of substances and their reactions, in living ¢ organisms such
as plants and animals is called biocheniisiry’. OR

“The branch of chemistry that deals with the chemical compounds
and processes occurring in organism.” :
Q.2. What are biological molecuies?

Ans. Biological molecules:

“The organic compounds present in living organlsms are called

biological molecules.”
Biological molecules include carbohydrates proteins, lipids or fats,
enzymes, vitamins and nucleic acids.
Q.3. What are carbohydrates? Explain the classification of
carbohydrates along with the uses of carbohydrates.

Ans. Carbohydrates:

Origin of name:
" Since most of carbohydrates have the general formula Cn(H20)n. (n

can have a value of 3 or-more than 3) therefore, they are called

carbohydrates meaning hydrates of carbon. :
However, now a days mary carbohydrates have been ‘discovered

which do not have the general formuia of Cn(H20), and cannot be called

hydrates of carbon however the name carbohydrate is still retained. e.g.

Fructose(CsH120s).

Definition:

“Polyhydroxy ketones or polyhydroxy aldehydes are called
carbohydrates.” OR

“Polyhydroxy derivatives of aldehydes and ketones are called
carbohydrates.

Polyhydroxy means having many nycroxyl groups.
Common name:

Carbo lyGlal€s alc .. —- wugdid L 3180
{ [ Y oy Al A
. le|8ll8d as saccharides (l.atll word SaCChalUlll |neamng Sugar)

group (for example glucose) or ketoses having ketonic functicnal

Shams Notes 423 rBiochemistry '
Composition: ’

Carbohydrates are poly functional (alcohol + aldehydes or ketones)
organic compounds which mainly consist of carbon, hydrogen and oxygen
some time along with nitrogen (chitin) or Sulphur (keratin sulphate).
Classification of carbohydrates:

Carboh»ydrates are classified into the following three groups:

1. Monosaccharides 2. Oligosaccharides 3. Polysaccharides
Their detail is given below;

1. Monosaccharides:
Definition:

“The simplest carbohydrates which cannot be further hydrolyzed
into smaller units are called monosaccharides.”
General formula:
They have the general formula of C,(H;0)., where n=3.4.5 and sc on.
Composition:
o Monosaccharides are either aldoses having aldehydic

functional

group for
example fructose.

These may be trioses(C3Hz0a),
pentoses(CsH100s) and hexoses(CsH1,0s).
General properties of monosaccharides:

Some general properties of monosaccharides are:
i. Solubility:

They are soluble in water.
ii. Physical state:

They are crystalline solids
iii. Taste:

They have sweet tasts
iv. Colour:

They are colourless.
v. Hydrolysis:

They cannot be hydrolyzed further.
Examples:

The most imponant monosacchandes are glucose and fructose.
They are hexoses having molecular formula of CsH.20s. Glucose is
pentahydroxy aldehyde while fructose is pentahydroxy ketone. Their
structures are given below:

tetrocses(C.H30.),
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RO-CH. HO - CH
c—o ¢c—9, HO - CH. ow
Ch, " \C'H O“"‘c/ = \P,H / \
‘ on O H/ on ROF T ow A\ nf e
l 'ComeC ‘C—=C —_
. R o+ H
. H oH H O+
0 . ‘ Glucose Galactose Fructose
In straight forms these structures can be written as following
' Aldoses Ketose
HEXOSE SUGARS (CiH.0) -
H H_ O B
- }C/o n\c’ H ‘C—OH
§ ! % 3 O ¢=O
't H—C—0H H—C—0CH 2
. — HO—C—H
HO—£—H  HO—C—H Rt
) H—{'(,:—OH HO—C—H Hj‘%—QH
E' H-—5C—OH H—C—OH H-5{—oH
J H—C—OH H—zls—OH H5¢—OH
H H H
Glucose Galactose Fructose
Yt 2. Oligosaccharides: ’

“Carbohydrates containing two to nine monosaccharide units are
called oligosaccharides.” OR

“The carbohydrates which yield two to nine monosaccharide units
on hydrolysis in the presence of an acid or enzyme are called
oligosaccharides.”

Formation: '

They are formed when two to nine monosaccharide molecules
combine with each other by the loss of water molecules. These molecules
are bonded with each other through glycosidic linkage.

Types: '
Oligosaccharides have many types but two of them are described below
a.- Disaccharides:

“Those oligosaccharides which conS|st of two monosacchande -

units are called disaccharides.”
| N

Shams Notes

Examples:
Disaccharides ®

m [ Biochemistry l

Monosaccharides

Maltose LI Glucose + Glucose
Lactose ERIEN Glucose + Galactose
Sucrose =, Glucese + Fructose
b. Trisaccharides: h

“Those oligosaccharides which consist of three monosacchande
units are called trisaccharides.”

Examples: )
Raffinose, kestose and maltotriose (C1sH22015) etc.
General properties of oligosaccharides:
Some general properties of oligosaccharides are:
They are solublé in water.
ii. Physical state:
~ They are crystalline solids.
They have sweet taste.
iv. Colour:
They are colourless.
v. Hydrolysis:

They give two to nine monosaccharide units on hydrolysis.
3. Polysaccharides:

» “The biopolymers of monosaccharides which consist of 100 or more
monosaccharide units joined together through glycosidic linkage are called
polysaccharides.” .

Polysaccharides have high molecular weight, they are

macromolecules and they hydrolyzed to give many molecules of
mohosaccharides e.g. )

(CsH1005)s + nH,0 ——n(CsH120s)

Starch - Glucose
General properties of polysaccharides:
i. Physical state: ’

They are amorphous solids.
ii. Taste:

They are tasteless and are called non-sugars.
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Q 4 Describe the sources ang wres of carohydrates
Ans. Scources of carbohyorates

The s0urces OF CMere ™ iy P sty liater 3e L oeet L
I. Scurces Of Monosacchenoes

The souwces O Mmenceaca it ae ,ac te o

a fruns b vegetat w R ¥ Thlee, e
i. Sources Of Oligosacchandes

Oreazchanoes e su0se latose a0 7 3% te 20 Ve eaan
of ohgosacchandes Ther SOUCEs 8¢ QesTr el 8y Lode
2. Sources Of Sucrose.

The sowoes of 8UCTOBE @'€ SUQE’ CBNE SuQa’ Ded! 813 s lme
Mango, apple pneappie etc
b. Sources Of Lactose:

The sources of lactose are mit and dairy products

-

Shams Notes ! 127
¢ Sources Of Maltose:

The wourtes of matose are cereals bke barley, corn etc. Similarly,
afesraow a3 treacchanae composed of galactose, gtucose and fructcse.
“oante fhond o baana cabbage broccob and asparagus etc. }

v Sources Of Pelysaccharides:

Taliwvae a1 atarch are the examples of polysaccharides. Their
T TR e DA
Soutces Of Colluiose.

Patty ate e ma a source of cellulose For example cotton is pure
celcme ctdamed o coton plant Cellulose is also the major
coeate et o raee farertoard et
boSnvrtes CF Starch:

Coauna i terea rogs ke bartey wheal maize, rice, potatoes etc.
Ueer of castetygrales:
Cartemedtates 203y a wtal role in our daily life. Some of their used

pe et hen e’

‘Sfoehomhtty}

——

~

L Testi s sty

Cartomenrates e oedylotse o the form of cotton is used in the
I T T o o et MU vt
v Papet meagtry

Cellnose 5 o 1 maning of paper
L VeSK e vies

Cometpator amd ¢arrhea are controlied by the use of fibers which
ave Larbotelwtes Seviatty celivlose helps to lower cholesterol level and
e atey Danol tressLte
o Asasource of energy:

CatoMyrates also act as a.chief source of energy in living
vigateets Fos prample. glucose in the form of glycogen is stored in
atatal veer and muscies cel's It is converted back into glucose when
reeled Plants store excess food in the form of starch.
v_As a structural material:

They act as a structural material for plants.
vi_In turniture: ’

Celiulose in form of wood is used in making furniture.

vii. For food sweetness:

Sugar s a commen carbohydrate used a food Sweetener.
t

»
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mbe proteins the nature of bonding in proteins and their uses.
A ! Proteins Ongin of word protein:
© war an fame Gresk word  Proteios” which means “of
1= ezsennal for the growth and

joc = oo ~ers of amino acids

= essental for the growth and
. -1 =dcrotens  (OR)
c>mpounds that have -globular or

(oo et 4 afnepd amion acids are called proteins.”
N Paganar
N / . ] )
‘ FIcnclproieins:
st af elaments ke nitrogen, carbon, hydrogen,
© A~ maands are the building blocks of proteins.
—ac comoponants of cells About 50-55% of dry
e \ - 3ta ndpeata ng
. ) : cTomer e gmuno acds are linked together through
s - a4

y the condensation of alpha-

RS TANES ' tan 10000
Lop ety Ter o Lente ~ Lo oy v o~

roten carbohydrate and lipid:
_ \ ves ann oos are important food  stuffs
o ’ ' o ‘ ~. rates 'z Latin word meaning group

o' preoteins are given below,

Tt Giobuling ue Keratin v, Albumin etc.
Deyrver - Nature ot bonding In proteins:

Nt ee oy 3 s tree types of bonding may occur:

oo totond

vy A ogen bon 4 ":.:‘:-

D su'pnde brdges
- et e ' 4y pretens are formed from the joining of amino acid molecules
nerefore frstwe discuss bonding in amino acids: '

HaSd

1 Bondirg 'n 2mino acids:

Ar me gryd

c azzo consist of carbon. hydrogen, oxygen and nitrogen
vonded through covalent bonds. Some amino acids also contain sulphur.
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i i boxylic group
—mino acids consist of carl 5
The general structure of amino O o ame g e

. - t
(COOH) and amino group (NHz) attached group R called the side chain,

. ; kyl
carbon). Each amino acid also has an al 90 . Rm
The va)rious alpha amino acids differ in their side chain(R). The ay be

S . hile it may-be complex e.g in
simple e.g. in glycine R is a H-atom W _ PIe _
trg,}pit)ophariJ R inngIJdeS two ring structures. Twenty different amino acids
are commonly found in proteins.

H
. |(Alpha carbon)
H,N ¢ —COOH
A (Amino group) | (Cafboxyllcgmup) .
R (side chain) . ) RN

General structure of amino acid

2.2 Protein formation from amino acids: . ' '
Protein molecules are formed from 20 different ‘types of amino

acids when they linked toge{her with the elimination of water molecules.

This process is called condensation. As a result, a linear protein polymer

is formed. v ) . ' '

In these 20 amino acids 10 are prepared by our body whlch.are
non-essential while the rest are essential amino acids which are obtained
through the food we eat.

H ,0 ,- H ,0 . Ho - H L0
N A N 4 HOOT T 4
: H:N‘C[‘ el H:N‘C,J‘C\ —> N-C-CiN7C-G + H,0
\ H “OH H OH H I-li Ili \oH
(Amino Acid) Peplide Bond

2.3 Peptide linkage/bonding: :
The bonding between carbonyl group(-C-) and NH group are called

. peptide linkage or bonding. Amino acids main skeleton are linked through

peptide bonding to form protéins.
2 . ' :
N Ci SN /CH\C/N\CH/COOH

I
R : ‘
.0 Ry

NH
I

Peptide Bonds

A\

Shams Notes | . ’ m .

['Biochemlstrd

A Hydrogen bonding:,

) : B n .
The hydrogen bonding establishes between O of carbonyl group (-C-) and

H of -NH- group in proteins. . 7

\"_L—H '6"__‘,:7;> Hydrogen bonding
/ . AN

’

cer 0= ’ —H.
>—R R_<‘ H . .
--'-H—} C=0:-~- E
. A>C=6--- H—I/

N 3

N7

Protein molecule

2.4 Disulphide bri&qeslbo‘ndinq:

The disulphide bends or bridges accur only' in sulphur containing
-proteins. In these -SH- group are bonded to form disulphide linkage,

-H-S-S-H-.

Due to dfsulphide bonding and hydrogen bonding the protein
molecules get folded and refolded to give secondary; tertiary and

quaternary structures.

|
H:N —c — COoH

H,

14— Adisulphide bond

» —w

Hy
H;N ‘_(ll — COOH
H

Protein molécules may be globular as in haemoglobin and

" antibodies or they may be fibrous e.g. keratin in skin and nails. -
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Uses’f“nCtmﬂ”mpor’tance of proteins: -
The following are the uses of proteins;
i. Body structure:
They support body structure €. 9. s

kin, nall feather hoofs homs are

‘composed of.proteins
ii. As oxygen carrier:

Haemoglobin is a protein which carnes oxygen to all cells of body

iii. As body regulators:
Proteins like hormones and enzymes
iv. Commercial uses of enzymes(proteins ):

are chemical regulators in the\body,

e

Enzymes are proteins with- catalytic function. They change Starch 5

into sugar. They also help in improving the quality of products such as
“textile detergents foods and beverages. Vinegar and cheese are - also

produced due to the use of enzymes in yeast and bacteria. _ |
v. Body defense system: - 'b i
Proteins like antibodies increase the lmmune power of the.body.
vi. Growth: _ . o
Proteins are essential for the physical and mental growth especially
in children. <
vii. In bakery items: '
Protein like gelatin is used in bakery items. Y
viii. In making leather:
Animal hides are also made up of proteins which are used to make
.eather
ix. Enzymatic action: )
Enzymes™ are proteins which catalyze blochemlcal reachons
occurring in living things.
Q.6. Describe the sources of proteins.
Ans. Sources of proteins: {

Plants and animals are the main sources of proteins. They aré
discussed below:

" Animal sources:

Eggs, milk, cheese. meat, fish etc are the animal sources of
proteins. .

Plant sources: .
Pulses. beans are the plant sources of proteins.

\

N,
\

Ans: When an egg is bouled nowater,

e

; BlochemlstVYJ

Shams Notes }

Activity 1: )
Takeanegg .

1) Boil it in water and see what happens.

2) Compare and record the observation about the denaturmg

of proteins. - o -

the structurs o° its protemn |
molecules (albumin) is dlstubed and 1t is denatured.
Denaturation:

It is a process in_which proteins lose their secondary structure
(shape of protein molecules caused by hydrogen bonding) and tertiary
structure(folding and bending of proteins caused by R groups) by heat or
some chemical substances.

Q. Explain lipids with classification, sources and uses?
Ans. Lipids: -
Origin of word lipid:

The'term lipid is derlved from Greek word * hpose which means fats.

- Definition:

. primary building block of lipids are fatty acids and alcchors.

“Naturally occurrin‘g organic compounds of plant and animal origin

which are insoluble in water and soluble in organic solvents ke acetone.
ether etc are called lipids.”

Composition:

~ Lipids are generally composed of carson. hydrczer anc
Generally. linics are long chain fatty acids of esters anc &'z
esters are made up of three falty acids ca”

ca'ed tngiycences T hus the

i

] : " o
H—C—OH o -  H—GC—0—C-R
. noC T Q
H—G—OH +3[HO-C-R]—» H—C—0—C—R
H—C—OH . _ H—C—O0—C—R

H H

Glycerol antyacc 3t ~2
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Examples:

sG\Iﬂl_T\mes_OfL-a&

They are’given below:

Fats and oils

Steroids like cholesterol

Turpentine oil

Sex hormones

Phospholipids

Vitamins like A,D,E and K. |

Waxes

Classn"catuon of lipids: _ S
Lipids are classified into the following two grOUpS- ( i
i. Simple lipids i Complex lipids

Their detail is given below:

i. Simple lipids:
“The type of lipids which produce fatty aci

hydrolysis are called simple lipids or tnglyr'endes

Examples:
Fats, "oils and waxes.

ii. Complex lipids:

m i .| Biochemistry
i =

@r".rb.aop's‘v

-“The type of lipids which produce alcohols, fatty acids along with.

some other compounds on hydrolysis are called complex Ilplds

Examples:
Phospholipids, glycollplds sulfollpxds etc.

Sources of lipids: ‘
There are two main sources of lipids (fats and Ol|S)

i. Animal sources:

' Animal fats are partlcularly present in adipose tissue. Butter and
ghee are spegial type of animal fats which are made from milk. Marine oils
are obtained from marine animals like salmon and whales.

ii. Plant sources:

‘Vegetable oils are mainly present in Seeds and nuts of plants e.g.
mustard, olive, sunflower, maize etc.
Uses/importance of lipids:

The uses/importance of lipids are given below;

7\?‘Q =N

ids and alcohols on

-—

";x)

w7

)

m Giochemisti] ‘

They are good source of energy and make the food tasty. One
gram of fats nearly contain double energy than one gram of protein or

Shams Notes

| As a source of enerqy:

'carbohydrates '

i. Effect on nervous system: -
They exert an insulating effect on nervous system which is

necessary for proper function of nervous system.
iii. As thermal insulators in body:

" In mammals a layer of fat is present under the skin. This layer acts
as thermal insulator which insulates body from excessive heat or cold.

" iv. As a part of protoplasm:

They are present in the protoplasm and cell membrane.
v. As a precursor(basic):

Some lipids .act as precursor of very important physiological
compounds. For example, cholesterol ‘is the precursor of steroid
hormones. ) '

vi. For cooking:

Butter, oil and ghee are used for cooklng and frying food items and

for cooking confectionaries.

vii. Protection of some organs:

A protective layer of fats around our heart, kidneys etc reduces the
impact of any external jerk or shock.
viii. As solvent:

- Lipids acts as a solvent for some wtamlns like A, D and E.

~ Q.8: Write a note on fatty acids?

Ans:Fatty Acids:

Fatty acids are carboxylic acids with a Iong chain which may be
saturated or unsaturated
General Formula: :

The general formula of fatty acids is R-COOH.
Types: ' ' .
~On the basis of single or double bonds, present in fatty acids, they
are of two types:
Saturated fatty acids: ) :

They have carbon-carbon single bonds.

Examples:
i. Butyric acid (CH3(CH2)2COOH) present in butter.
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ii. Stearic acid (CH3(CH2)15COOH) present in animal flakts etcT
iii. Caproic acid (CHs(CHz):COOH) Pfesent in goat mi

They have carpon-carbon double bmds

Examples: \

i. Myrisio'eic ec'a (CHACH:):CH= CY(CH,)-COOH
ii.Palmitoleic ac:d (CHx(CHz)sCH=CH(CHz2)7 :COOH efc. .
Q.9. Describe the difference between fats and oils. .

. Ans. Difference between fats and oils: N

Animal and vegetable ; fats and oils have" similar chemical
structures. They are triesters formed from glycerol and fatty acids,
However, difference can be made between fats and oils which is glven in

~ the table below; : -

| Fats | Oils ]
1) ] ‘Those triglycerides which | “Those * triglygerides . which
" contain higher proportion of l contain higher = proportion of
! " saturated fatty acid ' unsaturated fatty  acid
: components are called fats.” ' components are called fats.”
2 They are soft solids. They are liquids.
3) —-v"w?"/ have high mp ‘and b.p. They have low m.p and b.p. ;
T;e'xsﬁ?a‘gg S
H., O = Db a1
H-C-0-C- 2‘,7:%- R H-C —of-"- CHo ), .
| m-c-o- :::. (CH2) =+ CH-[‘—!’CHZ)?»J—B 3 H2==> H-c-0- ,3 @ ; e
H- |!: o- :'-:.1. (CH2)7CH-CH(CH2)7CH3 - ,‘: O-C-(LH>
H H

oil (unsaturated) Fat (Saturated)

)

|
|
i
|
|

i
‘L . Society, Technology and Science J i

egetable oils have unsaturated molecules. In industry these
Ions are changed to saturated solid fat(ghee) by the process of
‘h./drogenatxon In this process hydrogen molecules are added

o ey PEEPN

heonmeserce of finely

(Liene 3 Catalystat ascut 250 Ciemperature.

?

. Shams Notes.

Q.10. What are nucleic acids? Describe its compo‘sitiqn, types and uses.

.in each of the nucleic acid consist of

© guanine) or pyrimidines (cytosine,

e m raiochemistry I

Ans. Nucleic acid:

Discovery: - _ _
Nucleic acids were first discovered in nuclei of WBC's in 1868 AD.

‘Later on they weré discovered in'the head of sperm cell by Friedrik

Miescher in 1872 AD.
Definition:

“Camplex -organic compounds consisting of nucleotides which
sy‘nthe,sze proteins and transmit characters from parents tc offspring’s are
called nucleic acids.”. ' . -

"Explanation:

Nucleic acids are found in each and every cell and viruses. They

are _essential parts of genes. They consist of smail units called

nucleotides. Most of the nucleotides are biopolymeré of nucleosides and
phosphate group. -
Types of nucleic acids:
Naturally occurring nucleic acids are of two types:
i. - Deoxyribonucleic acid (DNA)

ii. Ribonucleic-acid(RNA) 5 end
Composﬁ@n of nu.clelc acids: . srosshate v end
Nucleic acids consist of small units - i

called nuclectides. These nucleotides

the following three parts:
Parts of nucleotides:

N

i. Sugar:
It has five carbon nngs which ! I
may be Tribose as in RNA or = ' o

deoxyribose as in DNA. , i < \

ii. Nitrogenous base:
nnrégemcs
base

+ It is heterocyclic amine which-
| . i34
thymine and uracil).

is either .purines - (adenine and
iii. Phosphate group: . Structure of DNA ‘
It is the' third part of nucleic ~ _ 5" end

acids.

’
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Functions of nucleic acids: ‘ : '
Nucleic acids perform the following tw

1.Genetic information and protein synthesis:

They -store and transmit- genetid information. - The genetic
information, for the cell, are present in DNA molecules in the form of
special codes: These information are translated and expressed by
synthesis of specific proteins. These proteins perform various functions
according to the directions which are given by the codes present in DNA,
Thus protein synthesis in cell are completed in two stages ie.
transcription(transference of genetic codes) and translation(the translation
of information of codes). ’

2. Mutation: : : :
“Any sudden chemical change in DNA which could lead to the

synthesis of proteins with a disturbed amino acids sequence is called
mutation.” - - : o '

Mutations occur during DNA replication when the chemical
structure of genes undergoes random modifications.
Mutation is caused by various mutagens like radiations, chemical agents
or viruses. o ' o
"Majority of changes in DNA are repaired by special enzymes in the cell.
However, when the enzymes fail to repair the change, mutation occurs.
Q.11: What are vitamins and how are they classified?
Ans: Vitamins;
. Origin of word vitamin: A

The name vitamin was originally vitamin because the first one that
was found was an amine, hence the name vital amine or vitamin was

o main functions:

adopted. Later on, it was found that all of them are not amines. So, the “e”

was dropped.
Definition: - .
“Organic compounds that cannot be synthesized by an organism
but very essential for the maintenance of normal metabolism are called
vitamins.”
Need of vitamins: , R

Vitamins are required by the body in small amounts to maintain
health and function properly. The absence or deficiency of vitamins
causes various diseases.

~gm—

K

l ShamgNoteé. l m
Types/Classification of vitamins:

‘There are two main types of vitamins:
1. Fat soluble vitamins: ’

" These include vitamins A, D, E and K
2. Water soluble vitamins: i

These include vitamins B-complex and vitamin C. Their detail is
given below: .

1. Fat soluble vitamin:
i. Vitamin A: .

Its chemical formula is C2oH300. It is also called retinol. It is a fat
soluble vitamin which plays an important role in cell growth, vision and the
immune.system. - -

Sources:
-Vitamin A is found in green vegetables and fruits like sweet

-

Biochemistry

potatoes, pumpkin, spinach, banana, plum etc. It is also found in fish liver .
oil, eggs, butter and cheese etc.

Vitamin A'is not found in plants as such. It is present in the form of
pro vitamin such as beta-carotene (a- vitamin precursor -found in

-vegetables like carrot, spinach etc). Vitamin A combines with a protein -

called opsin to produce alight absorbing compound called rhodopsine,
which plays a vital role in vision. :

Deficiency diseases:

Deficiency of vitqfnin A causes night blindness, which is inability of
a person to see in dim light. Similarly, its deficiency also causes dryness

. of skin and irritation of eyes. ' :

ii. Vitamin D: .

Its chemical formula is C24H44O. It is also called calciferol due to its
role in calcium metabalism. Vitamin D helps in the absorption of calcium
and phosphate from intestine and deposits it in skeleton. )
Sources: -

Vitamin D is found in fish liver oil, milk, butter and vegetables.
Vitamin D is alsé manufactured by the skin after exposure to sunrays.
Deficiency diseases: '

It deficiency causes- weakness of bones and a disease called
rackets. (bowed legs and arms). It also causes osteomalacia (softening of
bones).
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iii. Vitamin E:

lts chemical formula is CagHisO2. It is al
which means fertility because it has major role in repro
different uses for example it is used as antioxidant.
Sources: ' R ’

‘Its main sources are green ve
yolk, liver, bread, rice etc.

‘Deficiency diseases: - )
- lts deficiency causes ‘a_disease known as anemia due to the

destruction of cefi membrane of RBC by oxidation. People having anemia
have symptoms like pale skin, shortness of breath, rapid heartbeat, low
vitality, dizziness. s ‘ . : _
\ Its deficiency also causes sterility (reproductive system disease).
iv. Vitamin K: " -

Its chemical formula is CarHagO2: It is also called phytomenadlone.
Vitamin K helps in blood clotting. Without this, bleeding would not stop.

o) called “Tocopherols”
duction. It has

/

getables, corn oil, soya bean oil, egg

yolk etc. : -
Deficiency diseases: = S . S :
Deficiency of vitamin K causes hemorrhage in which the blood fails
to clot and thus the bleeding timeis increased.
2. Water soluble vitamins:
i. Vitamin B-complex: :
Vitamin B-complex consist of vitamin By, Bz, Bs, Bs; Be, Biotin, Folic
acid and By, therefore, they-are called vitamin B-complex.
Sources: . ' -

Vitamin B-complex are found in bread, rice, yeast, milk, meat, liver, -

fiéh, seeds, eggs, leafy \}egegables, dry peas and beans etc.

" Deficiency diseases: '
Their - deficiency causes skin diseases, .tongue and lips

inflammation, anemia, bleeding 'gums and beriberi (nervous system

disease). -
ii. Vitamin C: _ ' . X

Its chemical formula is C¢HgOs. It is also called ascorbic acid. Most
of the animals can synthesize it but the human beings cannot due to the
absence of enzymes. . o

e

lts main sources are green vegetables, cheese, liver, meat, egg

D

N
|

|

' Shams Notes ’ 4417

Biochemistnd .
Sources:. '

The ‘main sources of vitamin C are citrus fruits such as lemon,

- oranges, grapes, strawberries and fresh green vegetables etc.
"Deficiency diseases: /

. ltsdeficiency causes scurvy disease which is characterized by pain’
in joints and bleeding from gums.
Q.12. Write the importance of vitamins?

_Ans. Importance Of Vitamins:

Vitamins play a vital role in healthy development and growth of our
body. For normal body functions, vitamins are necessary. A few important .

. points regarding importance of vitamins are given below:

i. Blood Clotting: , :
Vitamin K is necessary for blood clotting.

ii. Blood Formation And Immune System:
~ -Vitamin C is necessary for the formation of blood and improvement
of immune system. ) ’

Vitamin A is necessary for vision. It also keeps the cornea moist.

"iv. Defense Against Carcinogens:

Vitamin E is 'a defender against cqréinogenic effects of certain

~ types of chemicals.

v. Nerve Impulse Regulation:

Vitamin By helps to regulate never im i
i ulse
vi. Blood Calcium Requlation: imp regulation.

Vitamin D regul i ich i
growth of bones. gv ates blooc'i' F:alcuum which is necessary for proper

vii. Defense Against Diseases:

-~ Vitamins protects us from various diseases like deficiency of

yit?min B12 results in the inflammation of the corner of mouth and cracks
lr} |p'f. S]mllarly, deficiency of vitamin A.cause night blindness, deficiency
of vitamin C -causes scurvy, deficiency of vitamin D causes rickets,

deficiency of vitamin E i
! causes anaemia and defici i i
causes hemorrhage. ’ : eney of vitamin K
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| L SHORTQUESTIONS |
‘ Q1. Differentia’(é'be’tween glucose and fructose?
A. Choose the correct option. _ Ans. Differences Between Glucose And Fructose: '
. , . ‘The differences between giucose and fruciose are given below:
1. Which one of the following is a disaccharide? ;o Glucose Friciose |
’ ‘ T T T 1
a. Glucose b.‘Fructose c. Sucrose d. Starch o () Jitisa monosacchance i is ais0 2 r..ﬂosaccnar[de i
: . o o ‘ s " | which'is polyhydroxy ' put it is polyhycroxy keton
2. A large number of amino acids polymerizes into . o ’ _ | aldehyde.
a. Vitamins b. Carbohydrates c. Protein - d. Lipids S (2) | Glucose needs insulin for : Fructose has no nsed of
. Lo ' o - its metabolizing. | insulin for its metabolizing. |
3. Glycogen is an example of _ 3 -(3) | Ithas less sweet taste it is sweeter than glucose. |
a. Fats o ‘ b. Nucleic acids than fructose. l
Lo 4 Strcuture: Structure: 4
c. Carbohydrates d. Protein 1@ H_o— . T
4. Deficiency of vitamin A causes . _ _ } / . H-—1CI;—OH
o ‘ b. Rickets Y S , ¢c=0
a. Scurvy ‘ > . H .2? OH " . 2
~ c.Night blindness d. Aging HO—C—H HO—C—H
5. The compound which is found in every living cell and serves as a centre H—A'(‘J—OH H—z?—OH
Of information and control is : , _ . 'HG?_OH H-—5C—OH
a. Protein b. Amino acid c. DNA - d. Glucose L\ . H_ecf;o"' - H_G(E_OH
6. Triglycerides are the building blocks of \ © Y .
a. Protein b. Carbohydrates ~ c. Lipids d. Vitamins Glucose - -Fructose
7. Sugars are poly‘hydroxy derivative of - : Q.2. Write down four uses of lipids.
a. Alkyle halides _b. Aldehyde Ans. For answer see Question no.7

.c. Ketone

8. Peptide Iinkége is present in

a. Carbohydrates b. Lipids
9. Plants convert glucose into |
a. Amino acids b. Lipids

10. All are present in DNA exceptA
. a. Deoxyribose
c. Nitrogen base

e t————

- ¢. Protein -

d. Aldehyde & Ketone
d. Vitamins

¢. Protein d. Starch

<

b. Ribose sugar
d. Phosphate unit

Q.3. How would you differentiate between simple and complex lipids.
Ans Differences Between Simple And Complex Lipids:

“The dlfferences between simple and complex lipids are given below:

Simple Lipids

Complex Lipids

(1) | “The type of lipids which
produce fatty acids and
alcohols on hydrolysis‘, are
called simple lipids or
triglycerides.” L

“The type of lipids which‘
produce alcohols, fatty acids
along with some other
compounds on hydrolysis are
called complex lipids.” '/ .
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(2) | They do not contain ‘They contain pho:p::gés-

| phosphates, nitrogenous nitrogenous base  olecles.
bases and sulphates in their | sulphates in their
molecules. ) '
(3) | They have low molecular .
masses than complex lipids.
(4) | Examples: .
Fats, oils and waxes.

H

They have high mo\lec_:u_lar
masses than sim le lipids. .

Examples:

Phospholipids, glycolipids, .
sulfolipids '

Q.4. What is meant by denaturing of protein?
Ans. Denaturation: _ .
It is a process in which proteins lose their

secondary s‘tructure
bonding) and tertiary

structure (folding and bending of proteins caused by R QTQUPS) by heatvor

some chemical substances.
Q.5. How would you classify vitamms_?
Ans. For answer see Question no.11 with

diseases.
Q.6. Vitamins are vital for us, why?

out sources-and deficiency

Ans. For answer see Question no.12 ‘

Q.7. Write down the products of sucrose on hydrolysis.

Ans. Products of sucrose on hydrolysis: o
Sucrose yields glucose and fructose on hydrolysis.

Chemical equation: .o .
Sucrose + Water —» Glucose + Fructose .
C12H22041+H,0 —> CH,OH(CHOH)4COH+CH,OH(CHOH);COCH20

Q.8. Draw the general formula of amino acid_. Isieritify the different
parts and functional groups pre_sent'm |t._ :
Ans:For answer see Question no.5 heading 2:1°

Q,9. Briefly describe the sources and deficiency symptoms of vitamin A.
Ans. For answer see ngastion no.11 )

Q.10. Identify the different sources of proteins? Also list the four
' uses of proteins. _ 7 ;

Ans. For answer see Question no.5+6

m’; . Giochemistﬂ '

LONG QUESTIONS

Shams Notes l .

Q.1. What functions do carbohydrates pefforrh in living organisms?

* Ans. Functions performed by carbohydrates in living organisms:

~ Carbohydrates perform various functions in living organisms. Some
of their used are given below: ’
i. Medical uses: :
“ Constipation and diarrhea-are controlled by the use of fibers which

~ are carbohydrates. Similarly, cellulose helps to lower cholesterol level and
- regulates blood pressure. ,

ii. As a source of enerqy:

Carbohydrates also act as a chief source of energy in living~
organisms. For example, glucose in the form of glycogen is stored in
animal liver and muscles cells. It is converted back into glucose when
needed. Plants store excess energy in the form of starch.

. iii. As a structural material: .

_'They act as a structural material for plants.
iv. As a source of food:

Carbohydrates serve as a source of food in living organisms.
Q.2(a) Distinguish between monosaccharides, disaccharides and

polysaccharides and also give examples of each one.
Ans. For answer see Question no.3

" (b) How are carbohydrates important to living organisms?

Ans. For answer see Question no.4
Q.3(a)How are proteins important to living organisms?
Ans. Importance Of Proteins:
For answer see Question no.5
(b) Describe the nature of bonding in protein?’
Ans. For answer see Question no.5
Q.4(a)Define the term lipid.
Ans, For answer see definition of lipids in Question no.7 along with few examples.

"(b)Distinguish between fats and oils.

Ans. For answer see Question no.9
(c) List four foods you-eat that contain lipids.
Ans. Four Foods Containing Lipids:
The four foods, we eat, containing lipids are given below:

i. coconut ii. Sunflower iii. Peanut  iv. walnut.
(d) How are lipids important to your body?
Ans. For answer see Question no.7

»
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— code of life?
Q.5. (a) How would you justify DNA as genetic code of li

Ans. DNA as a genetic code of life:

The genetic information’s forthe cell are pr
the form of special codes. These information gre . s
by synthesis of specific proteins. These proteins perfo;m Va:;lfn{l;:CSNA.
according to the directions which are given tiy the codes pe ansoription
Thus protein synthesis in cell are completed in “,”‘? stages 1. t- lation of
(transferehce of genetic codes) and translation (thel ra o

information’s of codes). S ) )
_ Thus,'DNA is genetic sode of life containing all lnfgrmathn of body

like size, colour etc of various organs : :

(b)Distinguish betweer OMA and RNA

Ans:Differences Between DNA And RNA:

The differences between DNA and RNA are given below: -

' T RNA .
A "'RNA stands of ribonuc\lelc acid.

esent in DNA moleéules in
translated and expressed

‘ (1) { DNA stands fer deoxyribo-
| nucleic acid.

sugars, nitrogenous bases and
- chosphate groups. :

Se nitrogenoLs hases of DNA |

-~ zcerinz, guanine, cytosine
zna uracil. .
"DNA is present in nucleus, -
nucleolus, mitochondria and
chloroplast:

(4) | Three types of R\as are
! present ir an crganism i.e.
. mRNA in nuclecius while
!, tRNA ancd rRNA in ;
i | cytoplasm.

(c)Explain the functions of DNA.

Functions Of DNA:
For answer see guestion no.10
1R

sify it?

Q.6 (a): Define the term vilamin and cizassify .
Ans. For answer 32 Guastion no. it without sources and deficiency
diseases. .

(b). Explain the imporiant sources
Ans. For answer see Question no.11
(c) Write down the names of five v

of vitamins? -
with sources of all vitamins.
ritamins and their imbortance.

- gy P |
Ans. For answear see Question ~c. 12

g ) —— . Biochemistry |
Shams Notes 3 g

"lts structure contain ribose . s

. (c) coordinate covalent bond

l Shams Notes : ; 47

‘Additional MCQs

rBiochemistrﬂ .

- 1. Poly hydroxy compounds of aldehyde and ketones are called:

(a) carbohydrates (b) proteins (d) vitamins.

2. Wheat, rice and honey are'the sources of:

(c) lipids

(a) Vitamins . (b) proteins (c) carbohydrates (d) lipids.
" 3..----is a basic component of paper industry:
_ (a) Cellulose  “(b) maltose (c) glucose (d) lipids.
4. Polymers of a_mino acid are----
(a) Vitamins (b) proteins (c) lipids (d) carbohydrates.
* 5. Nucleic acids are of ------ types. :
'(a). Two - (b) three (c) four (d) five.
6. Vitamin---—-is called ascorbic acid:
(@A ‘ (b)B - (c)C (d) E.
+7. Fats and oils are called------ . » )
(a) Carbohydrates  (b) lipids - (c).proteins (d) vitamins.
8. - is a factor related to blood clotting:
(a) Vitamin A (b) Vitamin B (c) Vitamin C  (d) Vitamin K.

9.----=-drips are administered to the dehydrated and weak patients in clinic
and hospitals. . .

(a) Dextrose (b) maltose " (c) fructose

10. ConSti‘pation gnd diarrhealare controlled by ----fibers.
(a) Protein (b) carbohydrates

() glycoprotein's _ (d) glycolipids.

11. All the carbohydrates are plants origin except----which is of animal origin.
‘(a) Lactose (c) fructose (d) glucose.

-(d) glucose.

. (b) maltose
12. In protein polymers amino acids are joined together by------
(a) hydrogen bonding- _ (b) peptide linkage

] nate (d) bath a & b.
13. In protein molecules---types of bonding may occur. -

(@) 3 (b) 5 - (c)2 (d) 4.

4. All proteins contain----essential elements. . o
(a)C,’H, 0, N (b)C,H,N,S. -
(¢)C,H, O, Fe (d)C, 0, Fe,s.

- 186. --;---different amino-acids are commonly found in proteins.
(a) 20 ()25 (d) 30.

(b) 15"
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16. Gum disease scurvy is caused by-—--—(—} aminB
a) vitamin-c (b) vitamin-k c) Vi - _
1; 1/egetab|e oils (unsaturated molecules) are conv‘erte_d into sa
solid fat (ghee) by a process called---------—-
(a) Halogenations
(c) Halo hydrogenation
18. The building units of nucleic acids are _
(a) amino-acid  (b) fatty-acid (c) nucleotide
19. Each nucleotide of RNA, DNA is composed by ------- .
(a) Sugar, N-Base, phosphate group
(b) sugar, amino-acid, Disulphide.
(c) Sugar, N-Base, fatty-acid . ‘
(d) amino-acid, glucose, fatty-acid.
20.A sudden change in DNA molecule is called----------
(a) Mutation (b) gutation (c) wilting '
21.A chemical substance that has a smell or odour is called-----—-- .

(d) vitamin-A,
turated

" (b) Hydrogenation .
(d) Chlorination.

(d) glycerol. '

(a) Fragrance (b) volatile (c) non-volatile (d)odorance.
22. Night-blindness is caused by the deflCIerTcy of------- S
(a) vitamin-A (b) Vitamin-B (c) vitamin-D (d) Vitamin-C.

23 The deficiency of vitamin-D produces a disease called-——--.

(a)Rackets (b) measles (c) Scurvy (d) night-blindness.
24. Vitamin-E deficiency cause-—----. o _ .
(a)Anemia (b)measles. (c) Scurvy (d) night-blindness.

25 In intestine vitamin-K is synthesized by---------. \
(a)Protozoa (b) bacteria (c) Ascarus (d) virus.
26. Inflammation of lips, dryness.& burning of eyes is caused by------ .
(a) vitamin-Bs (b) vitamin-Bz (C) Vitamin-C
27. Vitamin-C is chemically known-as------ . .

(a) Acetic acid (b) ascorbic acid (c) steric acid ~(d) retinol.
28. Mutation is a chemical change in------ i ‘ .

(a)lipid (b) protein (c) RNA (d) Genes.
29.Fructose is a ploy-hydroxy derivative of------ .

(a) Ketone (b) aldehyde ~(c) alkyl (d) amine.
30. Which one of the following vitamin is water soluble----

() A . ®dC (¢) D (d) K.

(d) plasmolysis. -

(d) Vitamin-A.

~g—

mtmospherL]

' Shams Notes ‘ )

LoD Chapter No.14
i"E_nvi‘r‘orime’hta! Chemistry |I-’/Atmosphere

Q.1. Describe the layers of environment.

Ans. Environment consists of four layers which are:
i. Lithosphere or Geosphere ii. Hydrosphere
iii. Biosphere iv. Atmosphere

Lithgsphere consists of rocky crust of earth, soil minerals and
organic matter.

ii. Hydrosphere:

Hydrosphere consists of all water bodies like oceans, lakes, rivers,
streams, springs, glaciers and underground water.
iii. Biosphere:

The biosphere is the region of the earth that is capable to support

life. Biosphere consists of plants animals and all the things to support
them:

iv. Atmosphere:’

The layers of gases surrounding the earth is called atmosphere. it
contains gases like oxygen, nitrog<n. carhon dicxide and noble gases.
Q.2. What is environmental chemistry? i
Ans. /Environmental chemistry (or) Ecoloay;

/" “The branch of chemistry which deals with the study of environment
and the changes occurring in it, is called énvironmental chemistry.” JOR

“The branch of chemistry which deals with the study of ir;te:ractions
of chemical substances/processes with the environment and their effects
on it is called environmental chemistry.”

Air pollution and water pollution are the two main areas studied in

- this branch of chemistry.

Q.3. Define Atmosphere? Explain the composition and layers of
atmosphere.
Ans. Atmosphere:

"A thick protective blanket of air/gases around the earth which
helps to sustain life is called atmosphere.”
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1. Composition of atmosphere:

" The composition of atmosphere is given
i. Major constituents: ' :
v The major constituents of atmos
volume) and oxygen (20.9% by volume)
ii. Minor constituents: ’

The minor constituents of atmosphere are:
i. carbon dioxide about 0.03% - neon. érgon, kryptdn, xeron)

ii. noble gases(about 1%) i.e. heliu
iii. Varying ‘amount of water vapours and. s

methane, carbon monoxide etc. -
iii. Mass:
The mass of atmosphere is abp

below:

phere are nitrogen. (78:1% by

ut4.5t0'5 x10™° metric tones.

iv. Density: . ..0013§/Cm3' which gradually . -

* The density of atmosphere -is 0
decreases with altitude.

v. Temperature and pressure: . o : ‘

The temperature and pressure of atmosphere change with the
increase in altitude. The temperature ranges from -92- (
pressure of atmosphere at sea level is 1atm but at hig

. P -7

100Km, above sea level it decreases 10 0510 atm. . B

~ Amount (in percentage)
:

h.altitude, about

"Serial No. Gases Nt
A, " Main Gases
1. Nitrogen 78.1 7 %
2. oxygen 209~
B. Secondary
1. , Gases ;0.8
2. | Argon 10.03
3 ' Carbon | 0.01 9%
|4 | dioxide 10.0018
. 5. - | Hydrogen i 0.0005 !
6. | Neon | 0.00006" |
-7 Helium I . |
C. Ozone | 0.0 to 4% ;
| Others | |
| Water ! ‘!
' Vapours L ,

ome other gases like -

oC to 1200 °C. The -

e e —— .

“y ot

. a. Height:

l Shams Notes K ~ m [ Atmosphere‘J
(ZLéyers of atmosphere: T

The total height of atmosphere from earth surface is about
500Km.Atmosphere-'is divided on several bases but the most important
division is made on the basis of temperature which ranges from -92°C to -
1200°C. On this basis atmosphere can be-divided into the following -four
layers or zones: ) v

' i. Troposphere

iii. Mesosphere

Their detail is given below: -

i. Troposphere:

' It is the lowest layer of atmpsph'ere. Its detail is given below:

ii. Stratosphere
iv. Thermosphere

Its height depends upon latitudes, seasons and pressure. At
equator its height is 16Km from earth surface and at 45° [atitude is
9.65Km. However its average height is 11km.

b. Temperature range: ) .

The average temperature range of troposphere is from 15°C near
the surface to —56 °C at the top.” The temperature changes at a rate of
6.5°C perkm. ~ '

c. Major components:

The major components of troposphere are nitrogen (Na).

© oxygen(®,), carbon dioxide (COy), water vapours. About 70-75% of the

atmosphere's gases are present in this layer.
d. Phenomepon occurring in troposphere:
A Most of the weather phenomenon takes place in troposphere. The .

cloud formation also takes place at the top of the troposphere.
ii. Stratosphere: ’ '

Itis the second layer of atmosphere which is above troposphere. Its
detail is given below:
a. Height: : .
The‘stratosphere extends from 11Km to 50Km (39Km).
b. Temperatu're range: :

The stratosphere shows positive lapse rate i.e. the temperature

of sun which cause increase in temperature

“increases from —56 °C to —2 °C: This is because ozone absorbs UV rays
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c. Major components: '
The major component of stratosphere is 0zoné

called ozonosphere.

d. Phenomenon occurring in stratosphere: = L
“The stratosphere absorbs ultra ' violet (UV) radiation. Thus

protecting living organisms from the harmful effects of UV radiation. .
iti. Mesosphere:
It is the third and mlddle layer o
stratosphere. Its detail is given below:

a. Height:
Its height is from 50Km to 85Km (35Km)

b. Temperature range:

The temperature decreases from
negatlve laps rate. The decrease in temperature Wi
_ level of UV absorbing species Irke Os.

c. Major components:
- The major components of thls region are 0 and NO*

f atmosphere present above the

!

2 °c to —92°C  i.e. shows-

“iv. Thermosphere
It is the fourth layer of atmosphere jUSt al

detail is given below:

a. Height:
The height of this layer is from 85Km to 500Km(415Km)

b. Temgerature range:
The temperature increase from

height and shows positive laps rate.

c. Major components: .
| The major components of this layer are o;,NO*,0" .

d. Phenomenon occurring in thermosphere: "

- In this region various gases absorb UV radlatron therefore, its
temperature increases. They undergo ionization process

0, 505

above the mesosphere. Its

Due to the presence of ions in this Iayer it is also called |onosphere

FShams Notesj

(O3), therefore, it is

ith height is due to Iow o

~92 °C to 1200 °C with increase in"*

(e
N

r‘AtmosphereJ ‘ ‘

500Krh
-
. Thermosphere
415Km ) ——
| — Metopavse |
85Kkm -
' Mesosphere Fl
s = [—>Lapse rates
© o Stratopause | .
Sokm Stratosphere -
39Km N +)
-11Km N :
11Km Trpposp ere (-,
0K .
" Earth
.

Figure: Layers of atmosphere /

Q.4. Describe the importance of atmosphere.
Ans. Importance of atmosphere:

The importance of atmosphere is glven below;
i Protectlon of life: -

It protects the lrfe on earth _by absorbing the dangerous cosmic rays
and UV rays of the sun.
ii. Maintaining heat balance:

- It maintains the heat balance by absorhing the heat radiation reemitted by earth.

iii. Importance in seeing of objects: .
Atmosphere allows visible light of sun to come on earth as a resulit

of this we are able to see things. If the atmosphere did not allow the visible
radiation then we would not be able to see anything.

iv. Source of important gases:

It is the main source of different important gases which is lmportant
for life ie. oxygen is necessary for life on earth, carbon dioxide is
necessary for plants photosynthesis and nitrogen is also an important
macro-nutrient.of plants.

v. Important for hydrological cycle:

Atmosphere is an important carrier of water from ocean to land
which is very important for hydrological cycle.

vi. Importance in flow of energy: . -

It helps in flow of energy.

vii. Importance in radio-communication:

" It helps in radio-communication.

\
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viii. Importance in aircrafts movements:

, It helps in the movement of aircrafts
Q.5. What is air pollution? Explain major sources
Ans. Air pollution:
Definition: .

The addition of any substance to environment i

the quality of environment and C3uses damage to humans

i_ Shams Notes J

of air poliution.

ch tadiv affects

anmals and

plants is called poliuticn i
According to world heaith crgan:izaticn (VVHC ant poliution g

defined as

“The substances released to air either by human activitios

activities. in sufficient concentration. to cause ha mrful effects to humans,

plants and other living things 15 calleg a1 pc Ul
Air pollutants:

“The substances which are resg
called air poliutants
Types of air pollutants:
‘ Major air poliutants are cftwe tvpes

or by natural

st AN e
sing ar polivtion are

7
~
g

~
O
O
W
N
b]

r

/i, Primary pollutants:

Those pollutants which are release crrecily 1o air are called prmary
pollutants e.g. COz, NO; and SO; etc
ii. Secondary pollutants: .
Those pollutants which are derived from primary poliutants when
they react with some chemical substances are called secondary poliutants
e.g. photochemical smog, acid rain etc
On the basts of state pollutants are ciassified into the following types
1. Particulates:
These the small pane <4 hguine ang ol coa citbon
particles, du<t particles etc.
2. Gaseou. pollutants:
The different gases which act as I‘CI'\JHHYQ are CO. SOC: NO NO, ¢l

Sources of air pollution:

A. Sources of particulate pollutants:
There are two major sources for particulate matter which are given below

[ Shams Notes . m | Atmosphere I
Natural sources: '

The natural sources for the tmission of particulate pollutants are
volcanic eruption. soil erosion by wind, dust storms, natural forest fires
and salt spray from oceans.

It has been estimated that natural sources release 800 2000million
tones of particuiate matter per year.

Anthropogenic sources:

The anthropogenic or man-made sources of particulates are
combustion of ‘uols construction, mountain blasting, mining and other
industnal processas. The most important anthropogenic source is the fly
ash from power ,r,t' ant smelters and smoke from incomplete combustion.

It has been estmated that man-made sources release 200-400 million
tones of particulate matter per year.

B. Sources of gaseous air pollutants:

1. Oxides of carbon(CO,):

i. Carbon monoxide:

Natural sources:

The natura: s

urces are volcanic eruptions, natural gas emissions,

electncal aischarge cunng storms, seed germination and marsh gas
production etc - '

Anthropogenic sources: .

Most of CO gas s re'eased to air by human activities.

a. It has been estmated that about 75% of CO emission results from
automoebile due internal combustion engines.

b. Forest burning emits 16 9% while agriculture burning emits 7- 2% of CO

0 air

c. lron ana stoe! ~dustries release 9.6% of CO to air.
d. S : a2 oentniputor of CO emission,

_Nntural Sources:

The natural sources of carbon dioxide are animal and plant -

respiration decomposition of organic matter, forest fnres and emissions
from volcanic eruptions.

Anthropogenic Sources: ‘o
The main anthropogenic source of carbon dlox1de are bummg fuels.
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2. Oxides of nitrogen:

. There are three oxides of nitrogen found in air i.e. njtrqus 9>-<ide (N20),
nitrogen dioxide(NO3) and nitric oxide(NO). In these nitrous oxide(N20) is
found in higher quantity. Their sources are given below: '

Natural sources: , _ o
The natural sources for the-oxides of nitrogen are soil, bacteria and

other micro-organisms e.g. pseudomonas bacteria fixes atmospheric

nitrogen to oxides of nitrogen.

It has been estimated that natura

oxides of nitrogen(NO,) per year. . o L

Anthropogenic sources: :
These sources include automobiles, industries, furnaces, thermal

power plants and the most important are the emission from jet engine

aeroplanes. ‘

3. Oxides of sulphur:
There are two colour!

sulphurdioxide(SO2) and sulphur trioxide(S03). The

below:

Natural sources: ) . . ,
The natural sources of oxides of sulphur are volcanic eruptions,

rock weathering, sulphate spray from oceans and other biological
" activities. These sources either emit SO, or HzS whi_t:h is then oxidized to
- 80 as: ‘ '
2|"|2S+302—_‘> 2802+2H20
: It has been estimated that natural sources release 68% of SOx.
. Anthropogenic sources: :

- The combustion of fossil fuels i.e. coal and oil, is the major
- anthropogenic source of SOy because these are contaminated with

sulphur. o .
About 32% of SOy pollution is caused by anthropogenic sources in

) | 8
| sources release about 5x10°tonnes of

less oxides of sulphur which pollute the air i.e.
ir sources are -given

"which 75% is contributed by combustion of fossil fuels. Other man made |
_sources are transportation (2%), industries (22%) and -oombuét_ion of other

Sulphur compounds(1%).
4. Volatile organic compounds (VOC):
Natural sources:

The largest natural source of natural organic compounds like
~methane is wetlands. About 78% of methane is produced by wetlands

-

[Shams hoves | —_— L

Qnrl‘r:alzihke cow, goat, sheep etc. also produce large amounts of methane
uring digestion. Termites also release methiane to environment.
Anthropogenic sources: N ’ '
Compo\:\r/]t;znatrere ac;e fuels burning, mining or extraction, volatile organic
: Ire produced. Automobile exhausts ar :
volatile organic compounds. ' ' " e e ses
Q.6.-What are the harmful effects of air pollutants?
Ans. Harmful Effects of air poliutants:

The various harmful eff i i
’ ects of air pollu ' :
i. Carbon monoxide: i i fon are giuen below

2‘ Ilttis ?fcolo'urless, odoUrless and a very poisonous gas
. It affects the respiratory activit i Xy
: : y by reducing the i
- capacity. of haemoglobin. ’ OXYSE‘“ =
c. Its excessive amo
' unt - causes blurred vision »
unconsciousness which finally results in death T
) d. It damages CNS and heart. .
ii. Carbon dioxide:

a. Thei i joxi
\ Exc:;:gs/ase |nbcarbon_dIOXIde levels causes global warming
\ e carbon dioxide is d . :

. angerous for animals a
munconsmousness and finally results in death 19 and causes
iii. Sulphur dioxide: ' .

a. It cause pi irri
oo Casur;issplratory prgblems, irritation of eyes, nose and throat
t pneumonia, asthma, severe headache, yellowing paper
1

‘damage to lim
estone and marbl
y e, da i
corrosion of iron etc. mage to leather, increases rate of

iv. Nitrogen oxides:

z ?:écile:a?]fsrélt:oggn react with ozone and causes acid rain.

° Thoy ba af?scptlr;'cqry Problems and heart failure in mammals.
: e skin and eyes.

d. They badly affect photosynthesis in plants

e. They also form smog which makes the air.hazy.‘

V. Volatile organic compounds:

Volatile organic com i . " comp
: pounds like. polyaromatic C
p_olygaromtuc hydrocarbons(PAH) are carcinogenic w:P?POU“dS(PAL')
leukemia and other diseases. ©

may cause

~
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vi. CFCs:

CEGs or chlorofluorocarbons destroy ozone layer due to which
ultraviolet rays of sun reaches earth which is very dangerous for life on
earth. . )

vii. Particulate matter:

Particulate matter like lead halides are pr n
leaded gasoline products which are toxic and affect man and other living
organisms.

Q.7. Describe environmental effects of pollutants:
Ans. Environmental effects of pollutants:

The environmental effects of poliutants are given be
1. Acid rain: T ]

The rain having pH less than 5.6 is calle
destroys vegetation and causes damage to skin, hair etc. It also destroys
monuments and historical places.

2. Eutrophication: R . - .
“The enrichment of nutrients(nitrogen, phosphorus etc) in water

bodies to enhance the harmful overgrowth of algae is called

eutrophication.” ) _
It decreases fishes and-causes deterioration of water quality.

3. Increase in ground level ozone:
Increase in ground level ozone can cause different health pro

such as asthma. It also damages vegetation.

4. Green house effect:
Greenhouse gases like CO,, CHs etc. trap sun rays which is called

greenhouse effect. It causes global warming.
5. Global warming:

oduced by combustion of

low:

blems

The increase in average temperature ‘of earth is called global .

warming. It is affecting environment due to which climate changes are

oocurring. Due to global warming the ice caps and glacier will melt and

would may be drowned.

6. Ozone depletion: .
Pollutants also deplete ozone layer which protects us from harmfu

ultraviolet rays of sun. .

d acid rain. Acid rain

de

Shams Notes ] Atmosphere

Q.8. Discuss acid rain. How does it affect the environment?
* Ans. Acid rain:
Definition: :

“The rain having pH less than 5.6 is called acid rain.” OR
The excessive acid in rain water is called acid rain.”
Explanation:

Normal rain has a pH value of 5.6 to 6 because of dissolved CO,
when some other gases like oxides of sulphur and nitrogen dissolve in it, it
becomes more acidic and thus acid rain occurs. Rain with low pH as 2.1
has been reported.

Mechanism of acid rain:

Acid rain will occur when there is high concentration of oxides of
sulphur, carbon, nitrogen and other organic compounds in air.

Energy sources  like coal, oils and wood etc contain sulphur,
carbo.n. nitrogen and other hydrocarbons. When these fuels are burnt the

- sulphur is changed to SO4(SO, and SOs) and nitrogen is changed to
- NOx(N20O, NO; and NO) and carbon change to CO,. These gases are
highly soluble in rain water and they react with rain water producing
different acids as: .
SOy are converted to H,SO4 and NOy are changed to HNOs, and CO:; are
ch?nged to H2COsThe organic compounds are changed toCH;COOH.

v

SO,
NO

|—>

Power”
plants

Automobiles

~ Figure: Acid rain
1. Acid rain due to SO,:

Oxides of sulphur are two i.e. SO; and SOs. The SO, directly
dissolves in water and forms HzSOawhile the SO is first oxidized to SO; i.e.
2S0; + O;—> 2S0;
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The SO; is highly reactive and it dissolves in water to form sulphuri ]
HzSO.s l.e.

SO; + H,O ——— H3S04
2. Acnd rain due to NO,:

The NO, are converted to HNO3 as:
i. The nitric oxide reacts with ozone to form nitrogen dioxide and oxygen

gas:

NO + Oa———)NOZ + 03
ii. The nitrogen dioxide further reacts with ozone to form nitroge
and oxygen gas:
NO,; + 03———)NO3 + O3
The nitrogen trioxide reacts with nitrogen dIOX
pentaox‘d_e‘ .

n trioxide

ide to form nitrogen

NO3 #+ NO;——>N20s '
iv. The nitrogen pentaoxide react with water present in the atmosphere to
form nitric acid:

N20s + H20 —'—>2HNO3
Slmllarly NO; converts to HNO3 as:
2NO, + H,O ——>HNO3 + HNOz

3. ACId rain due to CO,: "
The carbon dioxide reacts with water to form carbonlc acid:

COz + H,O ——>H2003 (carbonic aC|d)

Effects of acid rain:
The effects of acid rain are given below.

" i. Effects on humans:

a. In humans acid rain damages lungs, skin and hair.

b. The heavy metals released by acid rain may also cause potenhal(

threat to human health. . _
c. Acid rain also increases the acidity of water which give rise to
“waterborn diseases” like cholera, dysentery etc. ’

jii. Effects on plants:
a.Plants are also damaged by acid rain. It destroys their leaves.

b.The young plants especially the newly growing buds and tips are’

)

seriously damaged by acid rain. Thus growth of plants is affected by \ ‘

acid rain.

{

l Shams Notes ’

" 161 ' rAtmosphereJ

c. Similarly, acid rain decreases the nutrients from the soil which are
needed for the growth of plants.
. Effect on soil:

The acid rain increases the acidity of soil thus affects the avallablllty

of plants nutrients.
iv. Effect on aquatic life:

The aquatic animals like fish, plant and microorganisms are very

sensitive to acidity. At pH of 5 fish eggs cannot hatch. At low pH, some
adult fishes dig. Those who survive has no foods to eat as their preys

3; ~cannot survive in low pH. For example frog can survive in pH of 4 but
= Mayﬂles they eat, cannot survive below pH value of 5 6>
/ v. Effects on building materials and statues:

L a. Acid rain damages building and sculptures as well as other things made

of marble and limestone as:
CaCO3 + H,SO,—* CaS0O, + H,0O + CO;

The CaSO0y is soluble in water and is washed away by rain water.
b. The deformation of historical statues in Greece and Italy was reported

-to be due to acid rain. Taj Mahal in India has also been damaged by

acid rain. // -

Q.9. What is'czone? Write its occurrence and formation.
Ans. Ozone Origin:

Ozone is derived from ‘Greek word ozoater 'meaning smell and the

name ozone was given to it due to its irritating smell.

Discovery:

It was discovered by Schonbeln in 1840 in an expenmem when he

passed electric discharge from oxygen(air).
Molecular formula And Molecular mass:

g/mol.

The molecular formula of ozone is O3 and molecular mass is 48

Ozone formation:

Ozone is naturally formed from molecular oxygen in the presence

of UV radiation. It is formed in two steps
Step-1: :

In the first step oxygen molecule is broken down by sclar ultra violet

rays to form oxygen free radicals which are highly reactive:

0,—22520"
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Step-2:

In the second step each of the oxygen f
oxygen molecule to produce ozone:
(¥ nns

O+ 0 —2 503
Overall Reaction:

The overall reaction of ozone formation is given below:
302 U3 nns 203

i
¥

i UV ey

Occurrence of ozone: ‘ . ’
Ozone is an important species present in stratosphere. Its

concentration increases with increase in height and at about 30Km it ‘

i i rts per million).,
reaches to its maximum value of 10ppm (pa -
Due to the presence of ozone in stratosphere it is also called

ozonosphere. If all the ozone present around the earth is condensed, it will .

form a layer of 2.5mm thickness on earth surface. Ozone is also found in
densely populated cities but here itisa pollutant./_

l Shams Notes l m N
Q.10. List the physical properties of ozone.

Ans. Physical properties of ozone:
The physical properties of ozone are under: .

mtmosphe,ﬂ

It is bluish in colour.
ii. Odour:
It has garlic like smell.
Ozone is soluble in water, turpentine oil, glacial acetic acid and
carbon disulphide.
iv. liquefaction temperature:
It can be liquefied at —112.4 °C which has a pale blue colour.
v. Effects on rubber:
Ozone causes rubber to harden and crack.
vi. Effect on respiration:
t is respiratory irritant if present in excess.
Q.11. What is ozone depletion? Write its causes.
Ans. Ozone depletion:

“The decrease in ozone concentration below its natural level is
called ozone depletion.”

_The region where ozone layer depletes is called ozone hole.
Causes of ozone depletion:

. Ozone depletion results from human as well as natural activities.
Due to these activities various chemical pollutants are released to
atmosphere which react with ozone and destroy it. The various chemicals
causing ozone depletion are described below:

i. Ozone depletion due to chlorine:

Chlorine released by volcanic activity also déstroys ozone layer as:
' Cl,—22C7*
. CI"+0;,—CIO+0,
ii. Ozone depletion due to CFC: - :
Chloro-fluoro-carbon (CFC) which is produced by industries,

commercial and household appliances also destroys ozone layer very
rapidly. CFCs depletes almost 80% of the total ozone layer depletion.

CFCls——CFCl, +CI
Cl'+0,——CIO+0,
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iii. Ozone depletion due to NO,: _ )
Oxides of nitrogen react photochemically with 0zone .znd&ag)sea:z.
depletion. These oxides are nitrous oxide (N20),nitric oxide ,

nitrogen dioxide(NO2).
NO 2> NO
NO® +J, —— 0, + NO,

iv. Ozone depletion due to atomic oxygen:

------ Atomic oxygen also destroys about 18% of ozone
0,0 +0"

layer as:

0, +0" —"—20,

v. Ozone depletion due.to SOx: e ' :
S0, and SO3 are the oxides of sulphur present in atmosphere. Out

_ of these SO,photochemically reacts with ozone and dgstroyg it‘as:

S0, —2—>S0;
SO; +0, —> SO, + O,

Q.12. How does ozone depletion adversely affect our life?

Ans. Adverse effects of ozone depletion: - :
Both organisms and materials are affected by ozone depletion.

Some of the adverse effects of ozone depletion are given below:

1. Effects on humans and animals: . , ._
Due to ozone depletion dangerous cosmic and UV rays of sun

come to earth and cause various problems both for humans and animals.

I. Skin diseases: _ . ‘ .
i In minor cases the cosmic and UV radiation cause sun burn disease.

3

ii.In major cases they damage the skin tissues and cause skin cancer .
which kills about 12000 people-each. year in U.S.A. It has begn ‘
estimated that 1% .decrease in ozone causes 5% increase of sk_ln .

cancer. - : : '
iii. Exposure to UV rays accelerates the aging of our skin.

"1L.Eye diseases: ' . . '
i. The UV and cosmic radiations also cause an eye disease known as

“CATARACTS". It has been estimat_éd that about 12million people have
become blind due to this diseasa and about 18 million people have Jost a

ir eye sight. .
part of their eye sig . |

-

|

i
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ii. Pink eyes and eye cancer are also found in catfles when they are
exposed to UV radiation by ozone depletion. '
1ll. Damage to immune system: .
The UV rays weakens the immune system.
IV. Effects:-on.marine life:

The cosmic and UV radiation are highly energetic and penetrate in
water(about 20m) and kill the micro-organism present there in water which
are sensitive to these radiation.

3. Effects on plants:

.Ozone depletion has an adverse effect on production of plants. The
UV radiations coming from ozone depletion decrease plant production e.g.
it has been estimated that 25% increase in UV radiations decrease 25%
soybean crop product. UV radiations also affect young tobacco and
tomato plants. ’ ~
4. Effects on materials:

Due to ozone depletion the UV rays comes to earth and decrease
the life time of different materials like plastics, cotton, nylon and Styrofoam
etc.It causes rubber to harden and crack. Thus it shortens the life time of
automobiles tyres and other rubber items. :
5. Effect on earth’s weather:

Due to ozone depletion temperature of the earth increases which
cause global warming. '

Q.13. Describe some ways to bring down ozone depletion?
Ans. Ways to bring down ozone depletibn:

Ozone is very important layer for the whole world as it absorbs
harmful ultra violet rays of the sun.” Some of the ways ta bring down ozone
depletion.are given below: - . ' ’

i..Use of air conditions, aerosol sprays and refrigerators that do not have
CFCs. - .

ii.Using public transport well reduce the use ‘of vehicles and the gases
dangerous for ozone like CO will be minimized.

iii.Use of recycled products.

iV.Repair and recycle the air conditions and refrigerators as their

- "malfunctions cause more CFCs to escape in air.

v. Avoid using pesticides because most of them releases CFCs to

environment.
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temperature of the earth due
| warming.”
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Q.14. Write a note on global warming.

Ans. Global warming:
“The gradual increase in the average

to emission of greenhouse gases is called globa

Explanation: )
Greenhouse gases are those gases which retain the energy of the

earth provided by the sun. These'gases are COz, CHa, NOz and Os. These
gases act like a greenhouse around the earth. They allow the VlSll?le light
of sun to reach the earth but do not allow the heat to escape back into the
space. Therefore, this entrapped heat cause global warming. .
Effects of global warming: ‘
Global warming adversely affects the ¢
layer, crop yield, precipitation (rain and snow fall) and h
The detail of some its effects are described below:
1. Desertification:
Increase in temperature of the earth causes ¢
which leads to desertification of certain areas.

2. Sea level rise: . ‘
Increase in temperature causes the ocean to expand due to

limate, sea: level, ozone
ealth.

hanges in water cycle

thermal expansion du ilar
increased temperature the glaciers melt and the water level rises.

3. Stronger storms and cyclones:
Global warming increases the frequency of strong cyclones.

Increase in temperature above the sea surface resul

frequency of storms.
4. Melting of snow and ice:

Due to global warming the snow and ice are melting continuously:

More than a million square miles of ice has misplaced in recent years.

Al

e to which the sea level rises. Similarly, due to. -

ts in the increase of

. (—Atmosphere_J
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EXERCISE

H Multiple Choice Questions jl

A. Choose the Correct Option.
1. Ozone is present in
a. Mesosphere
c. Stratosphere
2. All are air pollutants except, .
a. NO2 b. Nz C. SOz d. SOJ
3. Which one of the following is responsible for global warming?
a. increase’in concentration of Nj
b. increase in concentration of CO,
c. increase in concentration of O,
d. increase in concentration of O,
4. The pH of acid rain is less than
a.13.6 b. 10.6 c.7.6
5. The coldest region in the atmosphere is
a. Troposphere - b. Stratosphere

6 c. Mesc.)sphere . ' d.Thermosphere
. Ozone is formed in the'presence ultraviolet radiations from

b. Thermosphere
d. Troposphere

d. 5.6

a.0and O b.Oz;and O
c. Oz and O, d. Oz and Oz
7. The gas (es)_ which is/ar_e responsible for acid rain is/are
a. SO, b. NO, c. CO, d. All of them

.

a. Five b. Two c. Three d. Four

9. The gas which protects the earth surf ,
ace from ult .
a. CO, b. N, raviolet radiation is

. c. O3 d O,
10. Lowest temperature in troposphere is,
a.5°C b. -5°C c. 56°C d. -56°C

Downloaded from awazeingilab.com



Shams Neotes

Download millions MCQs, Books and Notes of any Subject from AWAZ E INQILAB.com

e ST

Anthropogenic sources:

| [ renTent s ——J Trese o ces mclude auvtomobiles. industries, furnaces, thermal
| - .ec placts and e most mportant are the emission from jet engine

7 a

bV .
Ans {(a
Ans (t e of cenl

1!

Source faree P
S € { ' N
Natura ree

Anthropogenic Source:

i Methane

Natural sources

. 0 oot Y '
ne int . t

Anthropogenic sources

thr( ¢ scurfes

mning ra ] v K

iii. Nitrogen dioxide

Natur iral sources:

T The natura f
sms  Lig

other micto-orgar

ciox:Ce

elr n the
.. iv. Dzona.
rimary and secondany | " Natural sources:
RS o gasre ofilc atmezphere STEEPIrEN Iy formed from molecular oxygen in the presence
¢ - vt atradt -1‘.;*.'*
‘ y
ces of ozone are automobiles exhausts,
Y o «f-ac 0 chemical plants etc
3 Define enw 'owmnnml chemlstry and atmosphere?
Ann Tornccwar sea oo nstan no 2 and question 3 along with the
: - i 2f ts layers
Q4 Svelchandg b M‘; discuss the composition of atmosphere, by
menten rg the ::vccntaqo of each component?
ANS St ntomne tow P ~n3 3
Q5 Howthe ac dran a ‘ec: the building material or statues?
Ans. Fotatcwer tes st on ng 8 heading no v
Q "F Increase nconcentration of CO; cause greenhouse effect,
! justify it?
Ans. CO c*‘!'a\ on causing greenhouse effect:
Soieoeent s tme trapping of sun’s radiated rays by earth’s
- < oioscl r.wan2us greenhouse gases like carbon dioxide,
ToIeT Soohvie 3md ozone
3 > of carbon dioxide in air is 0.03%. Above
AN 2oe ttatsite earth's radiated rays and cause the
ertreratoe Steann e orease Thus, if the concentration of carbon
, 0t Sonaie s roreases e trapping of earth’s radiated rays are increased.
<A - % ) . Corseanetty toaeses the greenhouse effect .
e Q.7 Brio m discuss how the acid rain affects the aquatic life.
Ans b o arsaer see question'no 8 heading no.iv
Q 8. list the sources which produce CO and CO;to the atmosphere.
Ans o answeer > question no 5
PTG v e et Q8 Whatare mu ddversc effects of global warming?
R ¢ exhausts ¢ Ans. Foranswer see question no 14
Q H) What is the importance of ozone?
Ans: Importance of ozone:
e onaes of p i . . N Ozone 1s an allotropic form pf oxygen present in the
. . ) here Itis very impontant for all living organism as it absorbs the

us and dangaous ultra-violet rays of the sun. If these rays reach
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i. Skin diseases e.g. skin cancer R
ii. Eye diseases e.g. cataract 1
iii. Immune system disorder
iv. Damaging plants
v. Damaging marine animals
Besides these, it also alters weatherconditions etc. _ ]
From the above discussion it is cleared that ozone is very important -
for the whole world. o
LONG QUESTIONS
Q 1.(a)Sketch and identify the different layers of atmosphere. ’ N
Ans. For answer see question no.3 - , # ’
(b)Differentiate between stratosphere and troposphere?
Ans. Differences between stratosphere and troposphere:
Both troposphere and stratosphere are the layers of atmosphere.
. The main differences between them are given below:
FAtmospheric Position | Height | Temperature Components
layer (km) range(°C)
Troposphere | 1% layer [0 to 11 | 15t0 -56 Nitrogen,
oxygen, carbon
dioxide, noble
gases and -
. water vapours.
Stratosphere | 2™ 11t050 | -56 to -2 Ozone is its .
layer ' major '
component
Q 2. (a)Air is polluted in the big cities of Pakistan, justify the statement?
Ans. Polluted air in big cities of Pakistan: :
The big cities of Pakistan like Karachi have polluted air due to the
following reasons:
i. Large no. of industries:
The big cities of Pakistan like Karachi, Faisalabad, etc contains a
large no. of industries which releases poisonous and dangerous gases like
oxides of sulphur and nitrogen to the air. These causes various diseases !
and they also cause acid rain. . :
ji. Large no. of vehicles:
Besides industries there are large no. of vehicles in big cities of
Pakistan which releases carbon monoxide and carbon dioxide along with ?
methane gas to the air which pollutes the air. Carbon monoxide cause

Shams Notes ] [ Afmoépherij
respiratory diseases and its excess amount can cause death. Similarly,
methane and carbon dioxide cause global warming.

iii. Lgrge no. of houses: .

In big ci_ties of Pakistan, there are a large no. of houses which
cause air pollution by doing various household activities like cooking, use
of air conditions. and refrigerators which release CFCs, combustion
releasing CO; and CO to the air. ' ‘

(b) Enlist the main sources of air pollution.
Ans. For answer see question no.5
(c) Prove that the oxides of nitrogen and Sulphur causes air pollution.

Ans. Oxides of Sulphur causing air pollution:

a. It causes respiratory problems, irritation of eyes, nose and throat.

b. It a|§o causes pneumonia, asthma, severe headache, yellowing paper,
damage to limestone and marble, damage to leather, increases rate of
corrosion of iron etc.

c. Oxides of sulphur cause acid rain as given below:

280; + O——» 2S0;
;h;g(?:; is highly reactive and it dissolves in water to form sulphuric acid
2S04 ie. ' 1

S03 + HyO —— H,S0,
d. The oxides of sulphur also cause ozone depletion:
S0, 5 50;
S0, +0,— SO, +0,
Nitrogen oxides causing air pollution:

NO 25 NO"

NO' +0,—> 0, +NO,
. They cause respiratory problems and he i i

art failure in

. They badly affect the skin and eyes. mammals.
. They badly affect photosynthesis in plants.
. They also form smog which makes the air hazy.
. They also cause acid rain as given below:

. NO + 03—~ 5»NO, + 0,
ii. NO,; + O3——>NO3 + O,
i. ~ NOsz+ NO;—>N20s

Q 0O Q0T
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V. N2Os + H,0 ——>2HNO;3
Similarly NO, converts to HNO; as:
© 2NO; + H;0 ——>HNO3 +' HNO2
(d). Enlist the effects of air pollution?
Ans. For answer see question no.6 . :
Q 3 (a). What would be the result if Rainwater is acidic?
Ans. For answer see question no.8 .
(b). What could be done to minimize the formation of acid rain?
- Ans. Ways to minimize acid rain: ’ ' . .-
Following are the some of the ways by which the formation of acid

rain can be minimized:
i. Use of alternate fuels instead of fossil fuels: . )
As fossil fuels releases oxides of nitrogen oxides, .sulphur oxides

and carbon dioxide are fossil fuels. Therefore, alternate sources of energy
like solar energy and wind energy should be used. '

fi. Minimum use of vehicles: _ ‘
Vehicles exhausts releases oxides of nitrogen, sulphur and carbon

dioxide which cause acid rain. Therefore, the use of vehicles must be
minimized. ‘ ) :
iii. Use of public transport: _

Public transport must be used in order to minimize the release of

gases to the air causing acid rain. . .

iv. Use of special methods by industries: .
There are special methods and techniques which converts the acid
causing gases, released by industries, to un-harmful substances.
Industries must use these methods and techniques to avoid acid rain.
(c)Write down the effect of acid rain on., -
(i)Humans . (ii)plants (iii)Soil (iv)materiais
Ans. For answer see question no.8
4. (a) Explain ozone layer depletion?
Ans. For answer see question no.11
(b)Where does ozone layer lie in the atmosphere?
Ans. For answer see “occurrence of ozone” in questionno.9
(c)What evidence can you find that depletion of ozone occurs in the
atmosphere? ' \ : '
Ans. Evidence to show ozone depletion:

_ The ozone layer depletion allows the ultra-violet rays of sun to
come to the earth which results various diseases in plants and animals
and also creates environmental problems. By the presence of the
féllowing diseases and problems, it can be said that ozone depletion has

been occurred.

g .

~Shams Notes } m@
1.Skin diseases: '

i. In minor cases the cosmic and UV radiation cause sunburn disease.
ii. In major cases they damage the skin tissues and cause skin ca
iiii. Exposture to UV rays accelerates the aging of our skin.
I.Eye diseases: ’
i. The UV and cosmic radiations also cause an eye disease known as
“CATARACTS". ‘
ii. Pink eyes and eye cancer are also found in cattles when they are
exposed to UV radiation by ozone depletion.
Ill. Damage to.immune system: ’
The UV rays weaken the immune system.
V. Eﬁects on marine life:

The cosmic and UV radiation are highly energetic and penetrate in
wa?er (about 20m) and kill the micro-organism present there in water
which are sensitive to-these radiation.

3. Effects on plants: B
(.Dz.one d,eplfation has an adverse effect on production of plants. The
UV radiations coming from ozone depletion decrease plant production.
4. Effgcts on materials:
' D.ueAto o.?_one depletion the UV rays comes to earth and decrease
the life time of different materials like plastics,
cotton, nylon and Styrofoam etc.
It cause : - i
b o :l rubber to harden and cr_ack. Thus it shortens the life time of
omobiles tyres and other rubber items.
5. Effect on earth’s weather:

Due to ozone depletion-te thi i
cause globa) weoms ple mperature of the earth increases which
(d) Recommend few wa { |

, . ways to protect the ozo
Ans. Ways to protect ozone layer: ne layer.
Q5. (@S For answer see question no.13
- (a)Summarize the components of st
el ratosphere and

ncer.

" Ans. For answer see question no.3

(b)Describe ozone formation. -
(Al;é For answer see question no.9
c)Greenhouse effect is good or bad for u i
[ s, explain.
An_s. Greenhouse effect is good if the greenhouse gases are
their normal amounts however it.is véry harmful for our environrir::reer'nsie'r ‘

~ amount of greenhouse gases increase. ’
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Good effects of greenhouse effect: ,
Greenhouse effect is the trapping of earth’s

greenhouse gases like CO,, CHa4, NO; and Oa. Itis @ natural phenomenon -

without which life on earth would probably be impossible. Becausebwnhout
- the greenhouse effect the average temperature of the earth wou.ld e o
-18°C which is now 15°C. The natural greenhouse effect r'nalnte:jlnst:1 e
. average temperature of the earth due to which human’'s and- other.
organisms can survive on earth.
Harmful effects of areenhouse effect:

If the greenhouse. effect increase
amounts of greenhouse gases, then it causes global war
to various environmental problems as given below:

1. Desertification :
2. Sea level rise
3. Stronger storms and cyclones
4. Melting of snow and ice
(d) Predict the.outcomes of global warming.
Ans. Qutcomes of global warming: _
For answer see effects of global warming in guestion no.14 .

\

s due-to the increase in the

Additional MCQs'

1. The major compénent of tropospheré is:

(a) Argon (b) nitrogen (c) hydrogen (Q) carbon.
2.The coldest region in atmosphere is: -

(a) Troposphere (b) stratosphere}

(c) mesosphere (d) strat'osphere.
3. Ozone depletion causes: ) .

(a) blood cancer  (b) skin cancer  (c) malaria (d) T.B.
4. The P" of acid rain is less than: F

(a) 14 (b) 10 (c)7 - (d)5.6.
5. Ozone is---—- gas. : ‘ o .

(a) Greenish (b) yellowish - (c) bluish (d) redish.

6.The most important base for the division of atmosphere is--—--- -
(a) Temperature & density - (b) temperature and mass
(c) mass & density (d) both a &b.

7 The mass of atmosphere is approximately ----- metric tones.
(a) 4.5 to 5x10"° (b) 6 x 10'°
(c) 7x 10% . (d3x 10'°.

TNESR——

o

ming which leads

"~ - (c) mesosphere -
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8.The pressure of atmosphere at the sea level is: 3 .
(a) 1 atm (b)2atm (c) 4 atm (d) 5 atm.

9.The density of atmosphere is------- .
" (a) 0.0013g/cm® . (b) 0.00013g/cm’

© (c) 0.0023 glem® (d) 1.225kg/m>.

10.The-total height of atmosphere from the-earth surface is about -——km.

(a) 500 (b) 600- (c) 700 (d) 800.
11.Atmosphere is divided into------layers.
T (a4 (b)6 : (©7. (d) 5.
" 12.The lowest layer of atmosphere is------ )
(a)Troposphere » (b) stratosphere

(d) thermosphere.
13. The change from positive lapse rate to negative lapse rate at the
troposphere is called-----—.
(a) Temperature invf—:rsion (b) temperature diversion
(c) Temperature constant (d) temperature variable.
15. Cloud formation takes place at the top of ~—--—.
(a) Troposphere (b) mesosphere
(c) thermosphere (d) hydrosphere.
16. Troposphere constitutes ------- % of atmosphere.

(a) 70% (b) 60% (c) 80% (d) 50%.

b 17. Stratosphere is also called: -

(a) Ozonosphere (b) ionosphere
(c) lithosphere (d) hydrosphere.

- 18.0zone will form a layer of--—thickness on earth surface, if all the ozone
is condensed.- -

(a_) 2mm (b) 3mm (c) 5Smm . (d) 7mm.
19. Which one of the following is not a green house gas?
(a) CO, (b) CH4 (c) CFC (d) none of these.

20.The maximum concentration of ozone is found in:

(a) troppsphere . (b) stratosphere  (c) mesosphere (d) exosphere.
21. Ozone:-is allotropic form of:

(a) Carbon (b) oxygen

_ (c) nitrogen (d) sl:lphur.
| 22. Ifthe P" of a solution is 6, then its P will be:
3 (a)4 (b) 7 " (¢)8 (d) 14.
23. Acid rain is not caused by:
(a) NO, (b) SO; (€O (d) NH;.

—_——
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Q.1. Describe the occurrencelsources of water.
Ans. Occurrence of water:

Water is one of the most abundant natural resources presen: on
earth. It has been estimated that the total volume of water presen tonf ,
‘earth is about 1.33billion cubic kilometers. It covers nearly 70 percent o
earth surface. . . . .
" The major reservoirs of water on earth surface are oceans, ice
caps, glaciers, underground water, inland water and atmospheric water.

The ‘oceans contain more than 97percent of the total water. The

rest of water is in the form of glaciers, ice caps, underground.wa’ter, inland

water and atmospheric water. . . i .
The inland water includes rivers, lakes, streams, canals and soil

moisture. -

Water reservoirs Amount of water
1 Oceans 97.5%
2 | Glaciers .and ice | 2.14%
caps L
3 Underground water | 0.6%
14 Inland water 0.2%
5 Atmospheric water | 0.001%

Although enormous amount of. water is present on ‘earth but the
fresh water needed for humans is only 0.2% of the total.
Q.2. Describe the importance of water?
" Ans. Importance of water: v .
Water is very important for us a
air, water is second important agent for. the; s
life is impossible. In the holy Quran the importance of water has been
revealed as mentioned in the following verse:
C E;iei;-"ﬂ&—e\-ﬂﬂe\i"—é-j

d for the whole world. After

Translation: And we made every living thing from water.
Some importance of water is given below: .

i. Importance for life survival: . "
Humans can live without food for more than two months but W’lthOUt

water they cannot live for more than a week.

urvival of life. Without water, -

-

121

"Q.3.'Write a noté on maintaining water quality.

Shams Notes j

ii. Importance for body of humans and plants: .

Human body contains about 65-70 percent of water while plants
contain from 50 to 80 percent water. ’
iii. Importance for biological processes: . .

Water maintains various biological processes.'The main fu_nqthﬂ of
protoplasm is due to the presence of constant amount of water in it. The
varipus reactions which occur in out body, for our existence, are due to water.

iv. Medicinal Importance:

A large number of medicines are prepared in water.
v. Importance in transport: :

Water'is a good medium of transportation as ships and boats move
on water. . : ‘

vi. Imporiance as universal.solvent: .

Water is a universal solvent as it can dissolve many substances in
it. Due to this property water is used for various purposes like cleaning,
making medicines etc. i
vi. Cooking and washing: :

Cooking and washing is done in water.

vii. As cqolant: . .
It is used as coolant in radiators of automobiles engines. It is also

used as coqlant in nuclear power plants, iron and steel industries and
other heavy industries. '

viij. Aqric_ulttjral importance:

Large amount of water is needed to cultivate fruits, vegetables and
other crops. .
ix. Industrial importance:

Various industries requires water for various purposes like textile

. industries,-paint industries, fertilizer industries

' Thus in short it can rightly be said that without water life is
impossible. -

Ans. Maintaining water quality:
. Itis explained under the following headings:
Good quality water: :

Water which supports living organi ; i i
go0d! quilty et pp g organisms ‘and protects their heaith is
Basis of water quality:

The quality of water is determined on the bas
chemical, biological and radiclogical characteristics.
Ways to maintain good quality water:

* A wide range of human activities are affecting the quality of water. If

is of its physiga‘l.

. this is not controlled, not only the environment will suffer but we will face

numerous problems like shortage of drinking water, irrigation problems etc
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Following are the some ways to maintain good quality.water-
i. Awareness campaign: )
As humans are responsible for affecting )
Therefore, its quality can bé maintained by promoting awar
the people about water quality.
ii. Process waste materials:
Waste material must be properly processed an
to water reservoirs.
iii. Process sewage water: .

the good quality of water.
' eness among

\

/

Sewage water must not be-added to water reservoirs and must be K

* processed properly.
iv. Avoid wasting water: A . ‘
As only 0.2 percent of water is available of human use. Therefore;
wastage of water must avoided. We must use the water whenever
needed. ' _ ' :
Q.4. Describe the composition of water.
Ans. Composition of water: :

Water is a compound of hydrogen and oxygen. However, it was i

considered as an element before 1776 AD. In 1776 AD, Henry Cavendish,

experimentally proved that water is not an element but a compound-of L

hydrogen and oxygen. The composition of water is given below:
Composition by volume: )
Water contains two parts of hydrogen and one part of oxygen by

volume. This ratio can be determined experimentally by the electrolysis of/
water in Hoffman’s voltmeter in the presence of an electrolyte. When

electric current is passed through acidified water it gives two .parts of -‘\

hydrogen and one part of oxygen.

Hydrogen 0
(2volumes)

} Oxygen
) (1 volume)

A Ridieauwater
Anode(+)

Platinum
Cathode(-)

Figure: Electrolysis of water (Hoffman voltameter)
Composition by mass: S . o _
Water contains one part of hydrogen to eight parts of oxygen by
mass. It was experimentally determined by Joseph Proust in 1799. Since

the atomic mass of hydrogen is one while that of oxygen is sixteen, so,’

d must not be added

Ghams Notes ] - m
according to the formula H,O the ratio between masses of_hYdrOgen
-oxygen is 1:8.
Percenfage composition:. i . .
The percentage of hydrogen and oxygen in water by mass is given beJow:
% of H = 2(atomic mass of H) %100
o molecular mass of H,0

—_ ————

[ )

and

Putting the values we get:
‘ % of H = 21(_;& 100

= % of H=11.11
ST Now % of O = - Watomic mass of O)

=100

molecular mass of H,O
‘Putting the values we get:

% of O = %XIOO

= . %ofO=288.88
Ratio between hydrogen and oxygen is:

H. O
- 1111 : 88.88
1:8

Q.5. Describe the physical properties of water.
Ans. Physical properties of water:
Physical properties of water are given below:
1. Physical state: .. ' '
Water exists in nature in all the three states i.e. solid (ice), liquid and
gas(vapours) : '
‘2. Taste, odour and colour:
Pure water is colourless, odourless and tasteless. The taste of drinking
:water is due to the presence of dissolved substances in it. l
3. Melting point and boiling point:
Under normal atmospheric pressure the meltin i i o
\ . while the boiling point is 100 "Cp 9 point of water is 0 °C
‘ 4. Density: .
The density of water is 1g/cm? at 4°C.
5. Heat capacity: '
The specific heat capacity of water is 4.18J/g
" than-any other common substances.
6. Latent heat of fusion:
The latent heat of fusion of water is BKJ/mol(334KJ/Kg)
7. Latent heat of vaporization: )

The latent heat of vaporization of water is 41 KJ/nwol(2277KJ/|{g)

<

°C which is higher
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8. Surface tension:
Water has high surface tension.
9. Polarity:
Water is a polar molecule.
10. Electrical conductivity:
 Pure water is bad conductor of electricity.
11. Neutral nature:
Pure water is neutral i.e. It has a pH value of 7.
Q.6. Describe the chemical properties of water.
Ans. Chemical properties of water;
The chemical properties of water are-given below:
1. Thermal stability:

Water is thermally stable and only one percent of its molecules

decomposes to hydrogen and oxygen at about ?OOO °c. ,
_ :2H,0(g) — 2Ha(g) + 02(9)
2. Reaction with metals:

Water reacts with metals in different ways. The reactivity of metals
depends on their position in reactivity series. Some reactions -of various
metals with water are given below:

i. Reaction with alkali metals:

Alkali metals like sodium, potassium reacts V|gorously with cold
water, forming metal hydroxides and hydrogen gas. These are exothermic
reactions and due to the heat produced the liberated hydrogen catchés fire.

2Na(s) + 2H,0()—>  2NaOH(aq) + Ha(g)

2K(s) + 2H,0() — 2KOH(aq) + Hz(9)

ii. Reaction with alkaline earth metals:

Calcium reacts with water on heating to produce calcium hydrox1de"‘ ‘

and hydrogen gas.
Ca(s) + Ho0(g) —— Ca(OH)z(s) + Ha(9)

Magnesium reacts-with steam to form magnesium oxide and hydrogen

gas.
Mg(s) + H20(g) — MgO(s) + Hz(g)

jiii. Reaction with transition metals:

Zinc reacts with steam to form  zinc OXIde and hydrogen gas

Zn(s) + H20(g) ——>  ZnO(s) + Hz(9)

Steam reacts with red hot iron to form magnetic oxide and H; gas:
3Fe(s) + 4H20(g) —~—>Fe304(s) + 4H(g9)

3. Reaction with non-metals:

Water reacts WIth non-metals under different oondltlons to form -

different compounds.
a. Reaction with chlorine:

Water reacts with chlorine to hydrochloric acid (HCI) and

hypo¢hlorus acid (HOCI). Hypochlorus acid is unstable and decomposes

[-Shams Notes ] N 181
to hydrochloric acid and atomic oxygen which decolourizes the dye
molecule and also kill the germs. So chlorlne can be used as bleaching
agent and germicide in water.

H20(l) + Cl, (g). — HCl(aq) + HOCl(aq)

HOCI (ag)— HCl(aqg) + [O]

Dye + [O]——cdtourless dye
b. Reaction with carbon:

Water in the form of steam reacts with red hot coke to form a

‘{ﬁ'jxture carbon monOX|de and hydrogen which is called water gas. Water

gas is used as fuel.
H20(g) + C(s) — CO(g) + H2(9)
. (water gas)
c. Reaction with sullcon
‘Steam reacts with silicon to form silica and hydrogen gas.
HZO(g) +Si(s) ——>  SiOy(s) + Ha(g)
d. Reaction with sulphur:
Steam reacts with sulphur to form sulphur dioxide and hydrogen
sulphlde
2H20(g) + 3S (s) ——> SO(s) + 2H2S(g)
4. Reaction with metal oxide:
Water reacts with metal oxides to form metal hydroxides (bases).
H20(l) + Na,O (s)—2NaOH(aq)
H20(l) + CaO (s) —— Ca(OH),(aq)
H20(l) + ZnO (s) — Zn(OH),(aq)
5. Reaction with non-metal oxide:
Water reacts with non-metal oxides to producé acids. -
H20(l) + CO2 (g) —>H2COs(aq)
H20(l) + 2NO; (g)—>HNO3(aq) + HNO,(aq)
H20(l) + SO3 (g) — H2S04(aq)

’ 6 Hydrolysis reaction:

“The reaction of salt of weak-acid or weak base with H,O in such a
way by breaklng H— OH bond to form basic or acidic solution is called
hydrolysis.”

Hydro means water and lysis mean breaklng In hydrolysis reaction
the water molecules splits up into H* and OH™ ions by the reaction of salt
of weak acid or base. It is the reverse of neutralization reaction.

NH4Cl(s) + H2O(l) —> NH4OH(aq) + HCl(aq)

CH3COONa(s) + H20(I) —. CH3COOH(aq) + NaOH(aq) -

Q.7. Explain water as a universal solvent.
Ans.Water as universal solvent:

Water can dissolved a large number of solutes in it due to which it

is called universal solvent
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This property of water is due to the following three reasons: -
1. Polarity
2. Hydrogen bonding
3. Dielectric constant
The detail is given below:
1. Polarity: . : . ' o
Consider the structure of water molecule which is polar due to h|gh
e'ectronegativity, oxygen end of water is partial negatively charged while

hydrogen end is partial positively charged. Dué to this fact majority of ionic -

and polar solutes dissolve in water.e.g. mineral acids, salts, base,

alcohols, sugar etc. : :

Dissolution of a ionic compound in water: ’ ‘.
When an ionic compound like NaCl is added to water, the water

/ splits its crystal to Na* and CI” ions. These ions will be surrounded_ by the -
water molecules. The Na® ions are surrounded by water molecules in such .

a way that its negative end is directed towards positive end of water (H"
while the CI” ions are surrounded by water molecules in such a way thgt
its positive end is directed towards negative end of water. This process is

called hydration. Majority of ionic solutes are dissolved in water by_thi§

process.
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3. Dielectric constant: -

““The measure of the ability of a substance to reduce the forces of
attraction between the oppositely charged, ions is called dielectric
constant.” " ' ‘

_ Explanation: =~ - .

2. Hydrogen bonding: S .
In water partial positive hydrogen end of one water molecule make
bond with partial negative oxygen atom of another molecule. This is

hydrogen bonding. As one water molecule has two partial positive

hydrogen atoms and two lone pairs on oxygen atom. Therefore, a water

‘molecule forms four hydrogen- bonds with other water molecules in

tetrahederal manner. : .o N R
"Due to hydrogen bonding, polar molecules like sugar, glucose,

alcohols are dissolved in water. On the other hand non-polar molecules

like alkanes, alkenes, alkynes, benzene etc aré not dissolved in water.

-

According .to Coulomb’s law the force of attraction between two
oppositely charged bodies is directly proportional to the product of their
charges and inversely proportional-to the square of the distance between them.
Mathematically:

. F«Q&
r2
L F= 00
., Dr?

Where Q1 and Q; are oppositely charged bodies, r is the distance

"between them and D is constant of proportionality called dielectric

constant of the medium in which the charged particles are present.
Relation of dielectric constant with the solubility:

. Dielectric constant is directly proportional to solubility. Greater the
dielectric constant lower will be the force of attraction between the solute
ions. Thus they can easily be separated and dissolved. Thus it will be
easy to separate ions of an ionic or polar solute in a solvent having hi h>-
dielectric constant value. 9

Water has a high dielectric constant value i.e. 80 at 18
which the ionic and polar solutes particles have less force of attr
remain solible in it. The dielectric constant value of oth
extremely small therefore, they are not good solvents.

°C due to
action and
er solvents are
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Q.8. What is soft water and hard water?

Ans. Soft water: , ' "
“Water which produces lather easily with soap is called soft water.q

Hard water: .
‘Water which produces scum or c;ird with soap and affects the

* cleaning effect of soap is called hard water.) OR _ ) .
“Water which does not produce lather easily with soap is called
hard water.” ' ’ . )
Hard water wastes soap because it does not produce lather easily.
Causes of hardness of water:
Hardness of water is due to the presence of dissolved
bicarbonates, sulphates and chlorides of calcium and magnesium. e.g.
e Calcium bicarbonate [Ca(HCO3)2]
Magnesium bicarbonate [Mg(HCO3)]
Calcium sulphate (CaSOs) )
Magnesium sulphate (Mg SO4)
Calcium chloride (CaCly)
Magnesium chloride (Mg Cly)

\

AN

© o o o o,

Q.9. Describe the types of hard water.
Ans. Types of hard water: : .
There are two types of hard water which are as follows:
i. Temporary hard water
ii. Permanent hard water
»Their detail is given below:
" i. Temporary hard water: ' : .
N “The water which contains dissolved calcium bicarbonate or
- magnesium bicarbonate is called temporary hard water.” '
It is called temporary hard water because it can by removed simply by
boiling. R :
Mechanism of formation of temporary hard water: -

Rain water dissolves CO, of air forming carbonic acid, H,CO3,
which reacts with insoluble calcium carbonate or magnesium carbonate of
rocks forming dissolved calcium bicarbonate or magnesium bicarbonate.

H20(l) + COz2(g) ——— H2CO03(aq)

H.CO3 (aq) + CaCO3(s) ———»Ca(HCO3),

H2COs3 (aq) + MgCO;3 (s) ————>Mg(HCO3),

These salts exist in the form ions in water i.e.
Ca(HCOs)x(aq) > Ca'%eq +2 HCO; oq
Mg(HCOs)2(aq) — > Mg"q) + 2 HCO; g

d chloride of -

G\ams Notes ]
ii. Permanent hard water: .

“The water which contains dissolved sulphates" an
calcium and magnesium is called permanent hard water.

It cannot be removed by boiling therefore, it is ca
hard water. These salts are dissolved by water from the ea
present in water in ionic form e.g.

C’aClz(aq) — Ca*z(aq) + ZCr(atz)

MgC'Z(aq) —— M9+2(aq) + 2CI” (aq)

CaSO04aq) ———» Ca2aq +50;” Go

MgSOuaqg —>Mg*aq) +50;” (aa)

Q.10. How temporary hardness of water can removed? OR
" Describe the methods to remove temporary hardness of water.

lled permanent
rth. They are

~Ans. Methods for removal of temporary hardness of water:

There are two methods for removal of temporary hardness of water
which are given below: '
i. Boiling method:

In this method temporary hard water, containing dissolved
bicarbonates of calcium and magnesium are converted to insoluble
carbonates by boiling. The carbonates of calcium and magnesium settle
down and thus water becomes soft which will produce lather easily.

Ca(HCO3)y(aq) —28 5 CaCOs(s) + CO2(g) + H20())

Mg(HCO3)z(aq) —224n2 -5 MgCO4(s) + CO4(g) + Ho0(l)

ii. Clark’s method: . -

This method is used to remove temporary hardness of water on
large scale. In this method a calculated amount of slaked lime, Ca(OH),, is
added to the reservoirs containing temporary hard water. The slacked lime
converts the soluble bicarbonates of calcium and magnesium to insoluble
carbonates which settle down. Thus water becomes soft which is removed
from the top.

' Ca(HCOs)2(aq) + Ca(OH)z(aq) —2CaCOs4(s) + 2H;0{) \
, Mg(HCO;3)2(aq)+Ca(OH)2(aq) ——>MgCO;(s)+CaCOx(s)+ 2H,0(l

Y

Q.11. How permanent hardness of water can removed? Or Describe
the methods to remove permanent hardness of water.
Ans, Methods to remove permanent hardness of water:
There are two methods to remove permanent hardness of water
which are given below:
i. Reaction with washing soda:
In this method washing soda (Na:CO,) is added
water. The dissolved Ca*?and Mg*? ions of sulphates tgn%egﬂar:iznetsh::g
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converted into insoluble calcium carbonate and magnesium carbonate and A Common water pollutants include human or animal wastes, ril;?ciss
thus the water becomes soft. o : . . producing organisms, radioactive material, toxic metals such ?js':scharged
Na,CO;(aq)+ CaSO4(aq) —— CaCOs(s) + NazSOs(aq) | / or lead, pesticides and acid rain. Besides these heated water di
_ NazCOs(aq)+ MgSO4(aq)——+ MgCOs(s) + NazS04(aq) ' ' from power plants cause thermal pollution.
 Na,COj3(aq)+ CaCly(ag) ——— CaCOx(s) + 2NaCl(aq) ’ 3. Major sources of water pollutants:
Na,COs(aq)+ MgCly(ag) ——— MgCOs(s) + 2NaCl(aq) o The major sources of water pollutants are:. ~

ii. lon exchange method: ) L . : - i. Industrial wastes
In this method hard water is passed through sodlqm zeohte S i, Household wastes

(Na,Al,Si,0g). The sodium.ion of sodium zeolite is changed _\_Nlth solqble ‘ . iii. Agricultural wastes

calcium or magnesium ion of permanent hard water forming calcium - iv. Animal wastes.

zeolite or magnesium zeolite. Thus the water becomes soft. The reactions - o Their detail is given below:

are given below: T B i. Industrial wastes: . : .

/ Na-zeolite + CaSO4(aq) ———>»Ca-zeolite + NazSO4(aq) - cpe Ay Many industries discharge their wastes directly to streams; rivers
Na-zeolite + MgSOs(ag) ———>Mg-zeolite + NazSO4(aq) ' T and canals which are highly toxic and harmful to life. The industrial wastes
Sodium zeolite can be obtained naturally or it may be prepared contain highly toxic compounds of mercury, arsenic, cadmium, chromium,

artificially. It becomes inactive after some days and it can be made active P lead and antimony. In addition to these it also contains acids, bases, dyes,

by reacting it with the concentrated solution of sodium chloride. TN oils and grease. . _
Ca-zeolite + 2NaCl(aq) ——— Nap-Zeolite + CaCl, . A Some industries and power stations use water for cooling

Q.12. Describe the disadvantages of hard water. : , - - " purposes. The water become hot after use and when this hot water

Ans. Disadvantages of hard water: o ’ . discharged " to -rivers, it” destroys aquatic life especially when the
The disadvantages of hard water are given below: Coe ' temperature is above 30°C. . - -

i. Wastage of soap: ‘ ' ' ) o ii. Household wastes:

Due to hard water a large quantity of soap is wasted in. the . " Household waste is the waste which is produced daily by cleaning
formation of scum or curd and more soap will be needed for actual - of houses. It contains many things like plastics, cans, glasses, p'aper,
" washing. : o ' : A W Y burnout light bulbs etc. Household wastes can broadly be classified into

ii. Wastage of fuel: ‘ - - 1 A three categories: }

“The hard water produces insulating scales in steam engines or - °~ - . a.Waste water or grey water
turbines. As a result more fuel is Used in producing steam. : S b.Untreated sewage or black water .
iii. Damage to the boiler: ) 7 e c.Solid wastes -
As hard water produces insulating scales in boiler therefore, It a. Waste water or grey water: :

damages the material of boiler due to overheating. It may also cause - ' + It includes the water we use in kitchens, washrooms and cleaning

explosion.’ S ﬂoors‘ etc. This waste water is discharged directly to water bodies. It

iv. Cause of diseases: - ‘ ' » v contains harmful chemicals because in most washing detergents énd
Drinking hard water causes various diseases of stomach and. powder are used which ccntain phosphates to soften water. Besides these

intestine. : . v o _it may also contains acids, medicines, bleaches, dyes, insecticides, rodent

Q.13. What is water pollution? Describe the major sources of water killer, waxes, hair color etc. which badly affect aquatic life. o
pollutants. , o ) , b. Untreated sewage or black water: : .

Ans:1. Water pollution: > o L , _Untreated sewage is the major source of water pollution because it
"When harmful biological or chemical substances called-pollutants contains pathogens such as bacteria, viruses and protozoans. -

are added with water, then it is called water pollution.” , . g The drinking water supply pipes and open sewage water go side b

2, Water pollutants: o ; _'-‘* side and due to leakage the sewage water pollute the drinking water 7.
Harmful substances causing water pollution are called water The sewage water also seeps into ground and thus pollutes the

pollutants. underground water. :

~
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n‘waste. It is either in solid
s bottles, cans,

[ Shams No‘tesj '

c. Solid wastes:
It is also called domestic waste or urba
or semisolid form. It contains newspapers:- glasses, glas
metals, plastics etc. )
In cities these wastes are collec

in open fields without proper disposal. ( : ) '
dissolve in rain water which is called leaching and the resulting mixture is

called leachate. It contains decomposed organi_c matter, newshpz:per_;l:k,
pesticides, fertilizer and other dangerous chemicals. The leac _e;e ei etar
seeps into the ground or pollutes underground water or 4|t finds its way to
" stream and rivers through rain water.

., iii. Agricultural wastes: ) )
Agricultural wastes are produced as a result of various agricultural

iviti i itry forms _and
activities. It includes manure, waste from  poultr o
slaughterhouses, harvest waste, fertilizer run off from flelqs, pesticides

and insecticides etc. : ‘ _ - .
Non-natural or synthetic waste includes packaging, agrochemicals,

ted by 'municipality;and are placed
Chemicals from these wastes

used syringes, oils, tyres, batteries and building wastes like asbestos

sheeting. These pollutants are very dangerous anc} .harmful. ‘

iv. Animal wastes: ) o Co
They also pollute the water. The animal's excreta are usually

discharged into the canals and rivers which pollutes the water with micro- -

organjsms. : . )
Q.14: Explain water borne diseases.
Ans: Waterborne diseases:

The diseases spread by water or by the substances made by using = ¥

~ polluted water, are called waterborne diseases. .
These diseases are very dangerous and can cause death. For

example, according to WHO 1.8 million-people die every.year by a water.

born disease diarrhea: . ' i s
Some examples of waterborne diseases are given below:

1. Bacterial infections: _
i.Dysentry: : .

It is one the most common waterborne diseases. It is an intestinall

disease which causes abdominal cramps, anal pain and bloody stool.
ii. Cholera: ‘ . .

It is also a water born disease which affects the intestine. "Its
symptoms are watery diarrhea and vomiting. Due to this, dehydration
occurs. '

iii. Typhoid fever:

‘ This is also a waterborne disease which is caused by a bacterium. '
It enters the blood stream, making the person infected with typhoid fever.

The main symptoms of typhoid fever are high temperature and headache.

Pt

- i. Polio: . . ' ’
Polio is a viral disease which usually enters the envtronmept
. through the feces of infected person. This virus easily spread through air,

» humans but also for other lj

rShamsNo{é—sﬁ - . m

2. Viral infections:

water etc. It destroys CNS and cause paralysis. -
.1i. Hepatitis A and E:
These two types of hepatitis spread through contamipa_ted water or
-food. These viruses attack liver and cause jaundice and even tiver failure.
-3. Protozoal infections: .
These include Ameobosis in which amoeba enters contaminated
water. The people face gastrointestinal iliness.
4. Paracitic infections: .
Guinea worm and pinworm infections are common parasitic
infections. It is mainly found in children. They spread by eating the eggs of
these worms through contaminated water or food. They cause uicer, fever,
vomiting, nausea etc.
It is a disease caused by drinking water with high levels of arsenic.
It is also called arsenic poisoning. The symptoms.of arsenic poisoning are
excess of saliva, vomiting, nausea, blood in urine etc. The WHQ
recommends limit of arsenic in drinking water as 0.01mg/m>.
6. Fluorosis:

It is a disease caused by drinking water with excess of fluorine. -it
damages bones and teeth. :

Q.15: What are the effects of water pollutants?
Ans:Effects of water pollutants:
: The effects o‘f‘;water pqllutants are not only dangerous for
ving organisms. Polluted water is unsuitable for

drinking, recreation, agriculture and industry. Poll
io i ' : . uted water d
aquatic life and reduces its reproductive ability. r destroys

The major effects of water pollutants are as under:
a. Cause of infectious diseases: .
- Human infectious diseases are among the m i
vs{ater pollutants especially in developing coguntries cl)iitesggiiﬁaiﬁ%rﬁsesd
diseases occur when parasites er other disease causing micro-or .a o
are transmitted through contaminated water. oorganisms
- -The infectious diseases caused b ‘
dysentery, cholera, amoebiasis, ascarias
b. Nutrient pollution:
It is the most dangerous
and lakes. The discharge of n
comes from agriculture, waste disp

Y water pollution include typhoid, .
Is and hepatitis etc. ;

problem in coastal areas, rivers, streams
itrogen, phosphorus and other nutrierits
osal, coastal development and fossil fuels.
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in water
is called

{
i Shams Notes 1

This enrichment of nutrients (nitrogen, phosphorus” etc)
bodies to enhance the harmful overgrowth Qf algae-
eutrophication. : .

pEutrophication causes nutrient pollution. Retd and brown algae etc

are toxic and they have a direct effect to pollute water. . )

"~ Algae alsé poliute water when they dig they are deconwposgd
during which oxygen is used and shortage of oxygen occur In water in
which fish species and other aquatic animal die. A!gal growth also blocks
the sunlight which is needed by sea grasses which sgrve as food and
shelter for many fish species.
Effects of chemical contamination: _ .
Some of the major effects of chemical contamination are given below:
i. Effects of pesticides: _

Pesticides affect and damage nervous system, liver,
system, glands and DNA. They also cause cancer and other dangerqus
disease that last for a long period of time.

ii. Effects of oils and petrochemicals: o o

Oil and petrochemical change the ecology of aquatic hab}tats gnd
the psychology of marine animals. In humans it causes gastro intestinal
irritation, liver and kidney damage nervous system effects.

iii. Effects of mercury and its compounds: ) .
In young children mercury and its compounds cause autism, brain

endocrine

damage, learning defects and incomplete mental development. In adults

they cause Parkinson, Alzheimer's diseases and heart diseasgs. N
iv. Effect of persistent organic pollutants: ’

Persistent organic poliutant (POP) such  as °

DDT(dichlorodiphenyltrichloroethane), dioxins and PCB(ponchlor_inated
biphenyl) enter our body through food. POPs cause disruption of
hormones in humans and animals, affect reproductive system and cause
breast cancer in women.

d. Thermal water pollution:

The heated water is used in many industries” which’is directly‘

-thrown to rivers, streams etc. It affects the aquatic life in two ways:

i. The warmer water decreases the solubility of oxygen and many aquatic

organisms die due to shortage of oxygen.

ii. Many aquatic animals especially young animals cannot survive above

30 °C and will die. s

I Water !

) K @ams Notes ]

‘EXERCISE

. A. Choose the correct Option.
1. Water has the ability to dissblve ionic-compounds due to”

a. lonic forces b. Dipole-cipole forces
c. lonic-dipole forces d. Hydrodgen bonding

. All salts cause the water become hard except

b. Calcium Bicarbonate
~d. Sodium chlioride

a. Calcium Chloride
¢. Magnesium sulphate

. The salt which causes temporary hardness in water is

a. Magnesium sulphate * . b. Calcium Chloride
c. Magnesium chloride d. Calcium bicarbonate

. Chlorine acts as bleachi'ng agent in the presence of

a.HCl b.H,O - c. NaOH d. HNO;
. Permanent hardness of water is removed by adding
a. Washing soda . ) b. Soda lime
- ¢. Caustic soda - d. Baking Soda
- Most of the aquatic animals cannot survive in water above,
a.20°C . ' b.25°C -~ © . -e.30°C d. 35°C
. The destiny of water maximum at - .
a.-40°C - . b.40°C . ¢ -4°C d. 4°C
. The disease which cause liver infection ‘
a. Hepatitis b. Cholera- c. Typhoid - d.'dysentery
. All are waterborne disease except .
a. Hepatitis b. Malaria. : i !
10. Water gas is a mixtufe of . -C' Typhoid ¢ dysentery
a. (o{0} and_Hz b.C and H, - - ¢.CO and H;0 d. C and H,O
SHORT QUESTIONS

_ Q1. 1dentify the factors which are ros onsib i i
substanees I wetory sponsible for dlss‘olvmg polar

Ans. Factors respensible for dissolving polar substances in water:
- The following two factors are r. - y

substances in water:

esponsible for dissoiving polar

i. Polarity of water
ii. Hydrogen bonding
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The detail is given below:

1. Polarity:

Consider the structure of water which is polar. Due to high
electronegativity, oxygen end of water is partial negatively charged while

hydrogen end is partial positively charged. Due to this fact majority polar -

solutes dissolve in water. e.g. alcohols. sugar etc.
2. Hydrogen bonding:

In water partial positive hydrogen end of one water molecule n_1»ak.e
bond with partial negative oxygen atom of another molecule. ThI.S. is
hydrogen bonding. As, one water molecule” has two partial positive
hydrogen atoms and two lone pairs on oxygen atom. Therefore, a water
molecule forms four hydrogen bonds with other water molecules in
tetrahedral manner. .

. Due to hydrogen bonding. polar molecules like sugar, glucose,
alcohols are dissolved in water. On the other hand non-polar molecules
_ like alkanes, alkenes, alkynes, benzene etc are not dissolved in water.

(Wate'r) -
vo 7 OTH
H HY
Hydrogen bond +— . =~ .
H O—H -0 (Water) -
T N
H— cI — C—H H
S
H H

(Ethyl alcohol) Hydrogen bond
Figure: Hydrogeh bonding between ethanol and water molecules
Q 2. Explain why it is'advisable to drink boiled water?
Ans. Reason for boiled water being good for drinking: - 3

When water is boiled the disease causing micro-organisms are -

killed. Besides this the temporary hardness of water which is also
dangerous for health is removed. That is why it is advisable to drink boiled
water. ’ ,

Q3. Why ice floats on the surface of water?

Ans. Reason for floating of ice on water surface: :

The density of ice(0.917g/ml). It is less than the density of
‘water(1g/ml) because in ice, the water molecules are arranged
hexagonally in which six molecules of water are arranged in the form of a
ring having empty spaces due to which the volume of ice increases and
density decreases. Thus due to low density, ice floats on water surface.

Q 4:Explain the importance of water and its quality?
Ans:For answer see questions.no. 1 and 2

|

e

Shams Notes

Q 5. What is eutrophication? How does it pollute water‘?

Ans. Eutrophication: : .
“The enrichment of nutrients (nitrogen, phosphorus etc) in water

bodies to enhance the harmful. overgrowth of algae is called

-eutrophication.”

Water pollution by eutrophication: N
i. Eutrophication causes nutrient pollution. Red and brown algae etc are
toxic and they have a direct effect to pollute water. .

i. Algae also pollute water when they die they are decomposec_:l dun'ng
which ‘oxygen is used and shortage of oxygen occur in water in which
fish species and other aquatic animal die. ’

_iii. Algal growth also blocks the sunlight which is needed by sea grasses
" which serve as food and shelter for many fish species.

- Q 6.How chemistry helps to maintain clean swimming pools?

Ans. Chemistry helping to maintain swimming pools:

Chlorine gas is a.chemical element produced through chemical
processes. It is'used in calculated amount in swimming pools to kill micro-
organisms. . - .

Actually, chlorine reacts with water to form hydrochloric acid(HCI)

- and hypochlorous acid(HOCI). Then the hypochlorous acid decomposes
~ to produce atomic oxygen and HCI. The atomic oxygen kills the germs. It

also acts as bleaching agent. The reactions are given below:
“H20(I) + Clz (g) —— HCl(aq) + HOCI(aq)
HOCI (ag)——— HCli(aq) + [O] '
.However, the amount of chlorine must be in the range of 0.5mg/dm® to
1.5mg/rn_3, Because, in excess amount it causes eye irritation.

. Q7. Make the distinction between soft.water and hard water.

Ans. Distinction between hard and soft water:

._The distinction between hard and soft water is given below:
Soft water Hard.water - ]
(1) | "Water which produces lather | "“Water which do not
easily with soap is called soft produce lather easily with -
water.” -__| soap is called hard water.”
(2) | It does not produce scum or It produces scum or curd
-curd with soap. with soap.

(3).| It does not contain.dissolved | It contains dissolved
bicarbonate, sulphates and bicarbonate, sulphates-and
chIoride; of calcium and chlorides of calcium and
magnesium. magnesium.

(4) | ltis suitable for drinking. It is not suitable for drinking. |
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Q 8. Why water is universal solvent?
Ans. Water as universal solvent:
For answer see question no.7
Q 9. Give some disadvantages of detergents?
Ans.Disadvantages of detergents:
Some of the disadvantages of detergents
i. Non-bicdegracable:
The major disadvantage of detergents is that they are non-
bicdegradable.
ii. Cause watar and soil poliution: -
They cause water and soil pollution.
iii. Damage to fabric:
. Excessive alkalies used in some d
" iv. Wastage of water: .
~ Detergents waste large amount of water, as more amount of water
is required for rinsing and removing foam.
Q 10. Identify the toxic substances in household wastes.
Ans. Toxic substances in household wastes:
Household wastes are classified into three categories. These categories
and their toxic substances are given below!
a.Waste water or ¢
b.Untreateo sewsge
¢.Solid wasic
a. Waste water or ey wal

It incluces e

aré givén below:

etergents can damage the fabric.

detergents and powder are used which “contain phosphates to soften
water. Besides thcse @ may also contains acids, medicines, bleaches,
dyes. insecticides. redent Killer, waxes, hair color etc.-which badly affect
aquatic life. .
b.Untreated sewage or black water:

Untreated sewage is the major source of water pollution because it

contains pathogens such as bacteria, viruses and protozoans.

c. Solid wasles: .

It is also called domestic waste or urban waste. It is either in solid

or semisolid form. It contains newspapers, glasses, glass bottles, cans,
S, N -

o<
al

me

floors etc. lt contamn
A

plastics etc.

Chemicais from these wastes dissolve in rain water which is called

leaching and the resulting mixture is called leachate. It contains

cecomposed organic matter, newspaper ink, pesticides, fertilizer and other
dangerous cnemicais .

me harmiul chemicals because in_most washing

/ ‘:‘\
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'LONG QUESTIONS

Q 1.(a)Enlist the main sources of water.
Ans. For answer see question no.1
(b)How would you categorize physical properties of water?
Ans. Fo[ answer see question no.5
(c)Pr_ed:ct th(;_ products of reaction with water?
i. K ii. Cl; iii.Ca0O iv. CH3COONa v.C
Ans:
i. Reaction of water with potassium:

Eotassnum reacts vigorously with cold water, forming not:-ssium
hydroxide and-hydrogen gas. This is an exothermic reaction and due (©
the heat produced the liberated hydrogen catches fire.

o 2K(S)+2H0() ——» " 2KOH(aq) + Ha(g)
ii.Reaction with chloérine:

Water r_eacts with chlorine to hydrochloric acid(HC!} &
hypochlorousgc:d (_HOCI). Hypochlorous acid is unstable and decompos
to hydrochloric acid and atamic oxygen which decolourizes the d
molecule and also kills the gems. So chlorine can be used as bieachi
agent and germicide in water. :

H2O(l) + Clz (g) —> HCl(aq) + HOCl(aq)

HOCI (aq) ——— HClI (aq) +[O]

Dyfz +[0] —*  colourless dye
iii. Reaction with calcium oxide:

Wat : ith calci ide to i
lqyd}oxid(: er reacj‘ts with “calcium oxide to form slaked lime or calciur-
) H20(1} + CaO (s)—— Ca(OH)a(aq)

iv. Reaction with sodium acetate: .

Water reacts wi i i i
hydroxide s with sodium acetate to form acetic acid and socium

CH3COONa(s) + H,0(l) — i
v. Reaction with carbon: 0 CHsCOOH(zq) + NaOH(ag)

Water in the form of steam reacts with rad hot coke to form s

mixture carbon monoxide and hydroge ich i y
Gas 15 used oa fomy | ydrogen which is called water gas. Water
H20(g) + C(s) — CO(g) + Ha(q) :
(water gas)

Q 2: Water is an-excellent solvent Ex i

T . . Explain how this i

beneflctgl for life but sometimes harmful for us}:roperty °
Ans: Benefits of water as an excellent solvent: )
Water {s an excellent solvent and d"

€ xceilent ISsolve e NUMLer

of solutes in it. This property of water is very beneficial foSui )firrg;xg;:n?&
) mpie

-~
[}

5

e
ye
n

g
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i.  We make a large number of solutions in water .which are used for
drinking, washing and other purposes.

ii. A large number of medicines are made by
substances in it. . . ]

ii.  Water plays an important role in removing waste materials from the
body by dissolving them which are removed in the form of sweat. A

iv. Water dissolves many salts and minerals which are then taken by
plants and enhances their growth. y ) ’

v. Rain water and irrigation.water dissolves the fertilizers given to the
plants which are then taken by plant. As these fertilizers cannot be
used by plants in solid state. i o

Harmful effects of water as an excellent solvent; - .

i. As water is an excellent solvent therefore, a large nqmber of h_.arnjful
substances also get dissolved in it making it unsuitable for d(m_klng.
This water causes various diseases in humans and other organisms. .

ii. It causes hardness of water by dissolving bicarbonates, sulphates and
chlorides of calcium and magnesium. _ :

Q 3.(a) Classify temporary hard and permanent hard water?

Ans.Classification of temporary hard water: : .

“The water which contains dissolved calcium bicarbonate or

magnesium bicarbonate is called temporary hard yvater." o

it is called temporary hard water because it can by removed simply

dissolving chemical

by boiling. : : -

Thus temporary hard water types:
i. Due to bicerbonates of calcium
ii. Due to bicarbonates of magnesium
iii. Due to mixture of above salts -
These saits exist in the form ions in water i.e.

Ca(HCOs)s(aq) ———* Caag) + 2HCO; Go)
Mg(HCOs)(aq) —> Mg*aq) + 2HCO; (aq)
" ii. Classification of permanent hard water:
“The water which contains dissolved sulphates and chloride of -

calcium and magnesium is called permanent hard water.”
It cannot be removed by boiling therefore; it.is called permanent hard
water. Thus permanent hard water has the following types:

i. Due to sulphates of calcium ‘

ii. Due to sulphates of magnesium

iii. Due to chlorides of calcium

iv. Due to chlorides of magnesium

v. Due to mixture of above above salts

4_‘\
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These salts are dissolved by water from the earth. They are present
in water in ionic form e.g.. ,

CaClaaq) ——> Ca'?aq) + 2CI7(aq)

MgClaaq ——— Mg"%aq *+ 2CI™ aq)

CaS0u(aqy——> Ca?aq +SO;” )

MgSOsq) > Mg"?q) +50;” aay :
(b) What methods could be adopted to remove temporary hardness

of water? .
Ans. For answer see question no.10

- (c) What methods could be adopted to remove permanent hardness

of water? -
Ans. For answer see question no.11

© Q 4.(a)Why water is important for us?

Ans:For answer see question no.2
(b) -Write disadvantages -of hard water.
Ans. For answer see question no.12
(c)Enlist the advantages of waste water treatment.
Ans. Advantages of waste water treatment:
Some of the advantages of waste water treatment are given below:

i. Quality improvement:

- Waste water treatment improves the quality of water and makes it
fit for drinking.
ii. Germs removal:

‘ Waste water treatment also eliminated germs from water which are
dangerous to health. . :

iii. Prevention from diseases:

) Waste water treatment protects us from various waterborne diseases.
iv. Water preservation: .

It also preserves water as it makes large amount of water fit for
use. Otherwise it could be wasted.

Q 5.(a): How would you evaluate the effects of water pollution?
Ans. For answer see question no.15
(b) Explain how industrial wastes pollute the environment?
Ans. For answer see question no.13 : .
(c)Support the view that domestic wastes cause pollution?
Ans. Water pollution by domestic wastes:
.Domestic wastes definitely cause water
explained below:
For further detail see household wastes in question.no.13

poliution. This fact is -
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(d) How would you relate agricultural wastes and water pollution?
Ans. Agricultural wastes and water pollution: _
Agricultural wastes are produced as a result of various
activities. It includes manure, - waste from poultry forms ‘and
slaughterhouses, harvest waste, fertilizer run off from fields, pesticides

_ and insecticides etc. -

Non-natural or synthetic waste includes packaging, agrochemicals,

used syringes, ils, tyres, batteries and building wastes like asbestos

sheeting. These poliutants are very dangerous and harmful. _ .
Thus, agricultural wastes pollute the water through - various toxic

pollutants.

- Additional MCQs

1. Human body contains about ------of water. ]
(a) 70% “(b) 60% (c) 90% (d) 80%

2. Plant contains about ------ of water. : i
(a) 70% (b) 60% (c) 90% (d) 80%

3. The density of water by cooling below 4%. ' :
(a) Increase (b) decrease " (c) remain same  (d) negligible.

4. Glycol is added to car radiator to prevent--——-of water.

(a) Freezing (b) boiling

(c) contaminating , ~ (d) evapcration.
5. one gram of water requires ----- of heat o raise its temperaturé by one
degree centigrade: o~ ’

(a) 4.2 joules (b) 4.9 joules (c) 5.6joules .(d) 4.18 joules.
6.The.vital function of protopfaém is due to the presence of, '

(a) Water (b) minerals (c) fats (d) calcium.
7.The quantity of fresh water present on earth surface is only about.

(a) 2.5% (b) 2.2% (c)0.04% (d)0.2%.
8.In water, ratio of oxygen and hydrogen by mass is, :

(a) 2:1 (b) 1:2 (c) 8:1 (d)1:8.

9.The reason of unusual physical properties of water is due to the
presence of, . )
(a) Hydrogen bonding (b) covalent bond
(c) Coordinate covalent bond (d) none of these:
10. The density of water is one gram per centmeter cube at,

() 0% (b) 4% (c) 60° (d)100%.

agricultural

g

S

-thermostat, due to its high,

— , .
Shams Notes . Water ‘
11 The volume of water increase, when its temperature decrease bglow, .
(a) 4% (b) 5% (c) 10% (d) 20°.
12.The enormous quantity of water present on earth surface act as giant

(b) density

(a) boiling point
(d) iatent heat values.

(c) heat capacity
13.The latent heat of fusion of water is.
(a) 333kj/kg (b) 6kj/mol
14 Water gas is a mixture of,
(a) Steam'&air (b) hydrogen &oxygen
(c)CO & Hydrogen gas (d) H,0 & Oz,
15. Chlorine acts as bleaching agent in the presence of,

(c) 4 2k)/mol " (d) 2.4kj/mol.-

(a) HCI (b) H20 (c) NaOH (d) HNOa.
16. The chemical formula.of magnetic oxide is,
" (a) Fe3O4 ‘(b) Fex03 (c) FeO (d) Fe203.H20.

17. Rain water is acidic in nature, because air contain.
(a) Oxygen- (b) carbon dioxide (c) nitrogen

18.Nutrient pollution of water bodies is casued by.
(a) Pathogens . (b) calcium &magnesium
(c) nitrates& phosphates . ‘d) acid rain

19.Most of the aquatic animals cannot su-. w2 55
(a) 20°c (b) 25% EPTRE

(d) all of these.

(a) 2:1 (b)y 1:2 RO B
21. Ocean contain-----of water.

(@) 97% (b) 80% (c) 3C%
22.Small organism that cause diseases are called------- .

(a) pathogen (b)mulosca - (c) pesticides  (d) herbicides.
23.The minimum concentration of chlorine in swimming pool is -

(a) 0.5mg/L (b) 0.4mg/L .(c) 0 Tmg/L {d) 0.3mg/L
24 The maximum concentration level of chicrine | swimming o\olol IS—— -

«(a) 1.5mg/L (b) 1-7mg/L () 2mg/L " (@ 1.8mgiL
25.The unusual physical properties of water are dus to——-—. o

(a) covalent bond (b) non-polar (c) hydrogen bond(d) both a & ¢
28.Temporary hardness of water is casuen by - )

(a) Cal

_{d) 1:8.

(d) 60%

WY N
Lheawns SoLan (3 A Mo
V= ey -\.-\./3)3,
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W Chemical Industries ] :

Chapter No.16 .

Chemical Industries '

Q.1. Define mineral, ore, native metal, compound metal and gangue?
Ans. Mineral:

“A naturally occurring substance present in rocks and ground that
has its own chemical composition is called mineral.” e.g. diamond, quartz,
garnet etc. : . :

" Ore: : )

“A type of mineral from which metal is obtai‘ned is called ore. QR
Impure form of metal is called ores. e.g. hematite, bauxite, chalcocite etc.
Native metal: » . )

“A metal in free state is called native metal.”

Compound metal: . )

“A metal in combined state is called compound metal. It is also

called mineral”

Gangue: ot i -
“The unwanted impurities present in an ore are called gangue.

Q.2. Define metallurgy. What are its steps?

Ans. Metallurgy: . A . B
" "“The art and science of making metals and alloys from their ores is

called metallurgy.” OR )
“The extraction of metals from their ore and conversion of them to
alloys is called metallurgy.” -
Basic metallurgical pnerations/steps: \
During mz:2!'2rzy the following general steps are carried out which
are called basic metallurgical operations:
i. Mining
ii. Grinding and crushing
ili. Concentration
iv. Roasting and calcination
v. Smelting and reduction
vi: Electro-refining

/,

Q.3. Describe the basic metallurgical operations in detail. -
Ans. Basic metallurgical operations: :
Basic metallurgical operations are the various physical and

chemical processzs by which metals are not only extracted from their ores

but also made inem suitable for use. Metals are extracted from their ores
by different methcds.

~—
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The selection of the method depends on;
a. Type of ore i.e. oxide, carbonate etc.

b. Reactivity of metal
c. Nature of gangue present in ore. )
During metallurgy the following general steps are carried out which are
called basic metallurgical operations:
" i. Mining
ii. Grinding and crushing
iii. Concentration
iv. Roasting and calcination
v. Smelting and reduction
vi. Electro-refining
Their detail is given below:
Extracting ores from the ground by digging the earth is called mining.
2. Concentration: } -
The ore contain a large amount of gangue or useless rocky portion.
In order to remove sufficient amount ,of gangue, concentration of ore is
carried out. Various methods are used for concentration of ore these
include grinding and crushing, gravity separator, froth floatation process
etc. The detail is described below:
a. Grinding and crushing: ’
The ore obtained by mining consists of large pieces. In this step the
ore is converted to small pieces with the help of grinders and crushers.
These small pieces are then converted into fine powder with the help of
ball mill or stamp mill. This process is called pulverization
b. Gravity separation(Hydraulic washing):
This method is based on the difference in densities of o= and gangue.
In this method, the ore containing gangue is poured over a hydraulic
classifier. The hydraulic classifier is a vibrating inclined table with grooves.
Then a jet of water is allowed to flow over the ore and gangube. The ore
particles are denser, they settles in grooves while the lighter gangue
particles are washed away. B
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B P a. Conversion to oxide ore: ) )
It is very easy to extract metals from oxide ores as compared to

sulphide, carbonate or any other form.'_Therefore. usually the metal ore I1s
_converted to oxide ores by the following ways:

i. Roasting and calcination: o N
The heating of ore in the presence of air is called roasting. The

temgieratur‘e of this process is varied for different-ores but usually it is from

500°C to 700°C - -
Examples: ) ’ .
i 2CuFeS, + 0 —» Cu;S+2FeS + SO; —
S | ii.CusS. FesSy + O ——» CupS +2Fe§ + SOz

The Ttemoval of water from hydroxide ore or removal of_CQz from
carbonate ore by heating the ore in absence of air is called calcinations.

c. Froth flotation process: : .

It is an important method of concentration of ores. This is specially- e 'Examples: - )
used for sulphide ores "Cu(OH), "2 ,CuO + 3H:0

- 'In this method the crushed ore is added to water containing pine . , © CuCOs; . "2 ,CuO +COz
oil. The mixture is agitated by p=ssing a strong current of air. The*partlc!es- CoL _ b. Smelting: ) i . )
of ores are wetted by pine oii and float at the top a‘ggg g;tr\:v;ﬁ;jr::; stgﬁz - N It is the pr;)fess\li(n whicht%fide otrelin the fused form is reduced with
are removed while the particles of gangue are we ) o ) reducing agents like coke to get the metal.
down.The froth is transferred to another container, washed with water and ‘ ) The roasted ore is mixed with coke and smelted into a blast furnace.
then filtered to obtain concentrated ore. B ! © - Example: T . . B -
’ ’ . . T e & For example during smelting of copper sulphide ore containing iron
Froth bubbles —_— 'Compgﬁsse" . ' S . sulphide, the irori sulphide gets oxidized to iron oxide. The iron oxide then
carrying SS»'Y.Dh'de; = reacts with silica(SiO,) to form iron silicate(Slag).
oreparticals - . - . . : . .
S ! [ R 2FeS + 30, —> 2FeO + 250,
= . L PR I _ ’ L FeO + Si0, —— .FeSiO;(Slag)
i,*‘ﬁ . ,; 'i'/:'.‘ j . 0 Sulphide ore d . o . c .
L A ¢ particals . . _ - Iron silicate or slag is impurity which is lighter than molten sulphides
| | - 4 i wam ' : of copper and iron. Hence, it is’ removed at the upper hole.
i A containing . * The cuprous sulphide is also oxidized in the blast furnace and form Cu,0.
}‘ Te B & & 8] . . pine oil ' . . - 2CuS +30; ——— 2Cu,0 + 2S0, T
IR NSRS | R Gaﬁgue ' The Cu,0 reacts with un-reacted FeS to form Cu,S and FeO. .
e SRS oarewnrer /N . Cu;0 + FeS ——>Cu,S + FeO .
Froth ficatation processfor the concentration : L
‘ of sulphide ores. 2 5 This FeO also reacts 'with SiO; in the fumace to form slag which is
- 3. Extraction of metals: . . . removed by the upper hole. . . X
When the gangue = -~ ~1~ved from ore .then metal is extracted from Mqlter_w cuprous SUIph'.de(CUZS) and iron sulphide(FeS) is called
it. This include varicus s~ = ~sses which z 2 given below: o s matte which is removed through the slag hole. ‘
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. c. Bessemerization:

This process was introduced by Henry Bessmer. This process is
cafried out in a special egg-shaped furnace called Bessmer converter.

In this process, the molten matte is poured in Bessmer converter
and calculated amount of sand is added to it. The iron sulphide (FeS) is

oxidized to iron oxide which reacts with sand(SiO2) to form slag which. .,

" floats at the top from where it is removed.
2FeS + 30— 2FeO + 280;

FeO + Si0O, —» FeSiOs(Slag)
The cuprous sulphide is converted into cuprous oxide.
:2Cu,S + 30; —» 2Cu,0 +2S0;

The Cu,0 reacts with Cu,S to form copper in molten form along with
sulphur dioxide. ) -

2Cu,0 + Cup,S — 6Cu + SO,

" The Cu, in molten form obtained, is called blister copper because of it

porous surface which is due to the release of sulphur dioxide gas during .

solidification. It is 95 to 97% pure copper containing impurities like Fe, Mn,
Ag, Auetc. - :

-

Shams Notes ]

 pure metal from the anode dissolves, leaving the
mud and deposited over the cathode.

Acopp'er. Cathode consists of a thin sheet o ¢
- are suspended in a solution of copper sulphatz and sulphuric acid. -

:;:r' F Chemical lnaustriesJ

. In electro-refining electrolysis process is done in which the impure
metal is made the anode and pure metal is made the cathode and they
-are dipped in a container containing the electrolyte of the metal to be

purified. Electric current is passed through the solution. As a result, the
' ' impurities called anode

vi. Electro-refining:

Electro-Refining of blister copper:

, The blister copper obtained from the metallurgy of copper
97 %pure. Therefore it is made pure by the elecirolysis process.

Construction of the cell: .
The electrolytic cell consists of a block of anode made of blistered
f copper. These two electrodes

is 95 to

Working: < .
The potential difference is 1.3volts. When electric current is passed,

the impure copper from the anode dissolves to give Cu*? ions which move
towards cathode. At cathodé each Cu™ picks up two electrons and
reduced to pure metallic copper. Thus pure copper_is deposited over the
cathode. The reactions occurring at electrodes are given below:
At anode: -
~ Cu(s) ——»Cu*¥aq) +2¢
At cathode: : ; T
Cu*¥(aq) + 2¢” ———— Cu(s) -

. Anode made Cathod
of impure <— athode
made of
copper .
. pure copper

Anode mud<—T¢

» Figure: Electrolytic reﬁnir;g of C;J
The ‘impurities like Au, Ag, and Pt present in the bli
. . . - , ster copper
remain un-dissolved-due their less reactivity. They settle at the bottoriwpof

- -the tank as anode mud whére they are removed. By electrolytic refining of

capper 99.99%pure copper is obtained. .
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Q.4. Describe the manufacture of sodium carbonate? OR Describein i . reacted with slacked lime [Ca(OH)z] t form ammonia which is entered to

detail the Solvay’s process. the saturator. . .
Ans. Solvay’s process: . 2NH4CI + Ca(OH); — CaCl, + 2H20 + 2NHs

Sodium. carbonate is commercially prepared by Solvay’s process. ' ~ The Solvay's process is almost self-sufficient. The only raw.
This process was invented by the Belgian chemical engineer, Ernest materials mainly consumed are NaCl and CaCOs. :
Solvay. It is explained below: . ’ c . . ' . NH) > & smoi armourn o CO; a
Raw materials: : ) ' L — - cace, f !
’ The raw materials of this process are:® ’ : : - : ’ Y o " ’,_a<c }lx
i. Ammonia(NHa) " ii. Sodium chloride (NaCl) - . £ ) V! O i
jii.Lime stone(CaCOs) iv. Water (H20) Brine . 2 == __,0_045", i -( ), i
Procedure: : - . : _ v = g: _j | L £ > }'4—
This process is carried out by the following steps: S ) (. e BA s Pz s 4 4
i. Saturator or ammonia absorber: - s 3 g [-,3 ( ‘ "2 gl
The saturated solution of sodium chloride called brine is entered N -£ T |l lcap  Co(OFk o g % i1
to.saturating tank. Here the brine solution is saturated with ammonia to 2 4 | f L steem ¥ £ i
form ammoniacal brine. ' ' £ 3 ]‘é — —% =< i 1
ii. Lime kiin: : ¥ ’, ,—-’  tatico, i

y . . B . T A . .. ! ‘

Lime stone is burnt in lime kiln to get carbon dioxide and calcium oxide:, _ 113 ——77 lorigniticn i
CaCO,; ™, Ca0 + COz _ ) ' . . phtar __i°l _ 3 NH.Cl+ o Etffe NAWMCOs . [

The CO; is sent to carbonating tower while the CaO is slaked by adding,
large amount of water to it and sent tc ammonia recovery tower for the

formation of ammonia from NH4CI.

ili. Carbonation tower: _ ' . o A ‘ 1
~ The ammoniacal brine is entered to carbonation tower or Solvay's . o ——{2 Oz\[rzo l : fNaCI ] A NH; k'_’

Rlter

tower, where carbon dioxide gas from lime kiln is passed through_.tl_']is ) D e N '
solution from the bottom. First ammonium bicarbonate is formed‘\_/vhlc.h - : Reaction | ‘
then reacts with sodium chloride to form sodium bicaybongte which is . . . . , r { ;
insoluble and is precipitated. The reactions occurring in this tower are . R : / o l
given below: . : R » . !Nchoa g R ECa(}OH)z 7

NH; + CO3 + H,O——> NH[ + HCO; ‘ . . /\ I < !
+ - + - : | ) . . ' Mixing l
« NH; +HCO; + Na” + Ci ———> NaHCO3; + NH4CI ) _ - . v chamber |
’ —{C
. ‘ |

0, lNazco3 ; fcacly | ;1%3 L -
] i -

jv. Filteration of precipitate: ' .
The precipitated Sodium bicarbonate is removed by filtration. It is

useéd as baking soda. -
v. Calcination:

‘ Flow sheet diagram of Solvay’s process *
Q.5: How is urea commercially manufactured?

The sodium bicarbonate is then heatéd in a rotatory furnace : Ans: Manufacture of urea:
called calciner, to formatspdium carbonate i.e. . , .Uréa is an imponant nitrogencus ferilize. Urea is also
_ 2NaHCO3 —=—» Na;CO3 + COz + H.O ‘ ‘ called carbamide. It is an organic compound having to NH
The carbon dioxide is recirculated to carbonation tower. Lo S &' attached to f . _ g to 2 groups
vi. Ammonia recovery tower: L - o ed to functional group C=0
, The filtrate containing NH.CI, left by filtering sodium bicarbonate R
solution, is entered to ammonia recovery tower. In this tower NH4Cl is . ' HzN/C\NH»

- - - ' . .
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Composition of urea:

The composition of urea is glven below:
S.No | Element Percentage

(N Nitrogen(N) 46.67%
(2) [ Oxygen(0) 26.67Y-
3 Carbon(C) - | 20.00%

(4) Hydrogen(H) 6,66%

Raw materials:
The following are the raw matenal for manufactur.»

1. Ammonia:
Ammonia is prepared by Haber's process.

hydrogen and nitrogen are reacted in the presence of iron 2s’ catalyst at

. 450°C and 200 atm pressure.

+3H 450°C NH
_.___—)
2 3 27200atm,Fe 2 3

Manufacture of mtrogen

For Haber's process, mtrogen is obtamed by Ilquefactlon and

t of urea:

fractional distillation of air

Manufacture of hydrogen: -

Hydrogen is prepared by passing methane and steam over heated
nickel as catalyst. The methane decomposes to form hydrogen gas.
CH rlmm hl‘al C +2 H2
. 2. Carbon dioxide:

Carbon dioxide is the second -
manufacture of urea which is obtained by reactlng steam with natural gas

in the presence of nickel as catalyst.
CH4(g) + 2H20(g ——-—-—)COZ + 4H,

Main process and reactions:
The manufacture of urea involves the following steps

i. Reaction of ammonia and carbon dioxide:

raw matenal used for the

‘Carbon dioxide and ammonia are heated at 170-200 °C and 100- '

' 200atm pressure.

[ Chemical Industries ] -

" in this process v

i)

The ammonia and carbon d|0X|de react to form ammonium .

carbamate as:

Fshams Notes '

*ji. Urea formation:

[ Chemical In\&ustries ]

2NH3 + CO;, ——3> NH,COONHg4

The ammonium' carbamate is - 2ated which décomposes into urea

and water &-.
' H,o_COONH4—M—>NI— ONH; + H,0
(urc
jii. Evaporatio. - nd granulation:
In this. ste;x liquid urea is concer.\fated in vacuum evaporators. It is
sprayed from the top of the tower under pressure and hot current of air is
introduced from the bottom.which evaporates water from liquid urea. It is

'rapidly cooled and send to granulator tower. In granulator tower, small

granules are made from it and stored in packs.
A simplified flow shee:i dJiagram of urea manufacture is given below:

Unreacted ‘
NH;+CO;

Liquid NH,

—(

To conveyer
belt & storage

Granulator

@
Compressor “Acaction Ste.
. ~-mber e\ orator

Q.6. What are the uses of .. ::?
Ans. Uses of urea: ‘ -
The uses of urea are given be'cv:

L. As fertilizer:

About 86% of urea is used as fartilizer.

ii. As adhesive/glue:
Urea-formaldehyde resins ars u sed as plywood adheswes/glue

iii. In explosives:

Urea is used to form urea nllratr* which is highly explosive.

iv. As raw material:

Urea is used as raw material for many important things like plastlc
resins, adhesives etc. :
v. As. flame proofing agent:

Urea is used as flame proofing agent.
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vi. In various cosmetic products: .
Urea is used in hair conditioners. facia
vii. For deicing roac ways and runways:
.
Urez is also used 'n*ha ceicing of roadways and runways.
viii. In cigarettes:
It is used as flavour enhar

ix. In hair removers:
Itis used as a mair ingradient in hair remover creams.

x. In skimming creams: . el -
j t . K
Urea containing creams are used as tropical d.e\rmatQ ogica ) .

products to promote reiydgration Gf

| cleaners and lotions. -

additive for cigateties.

Q.7. What is petroleum? Describe its origin.

Ans. Petroleum: : ' S '
~ A dark brown coloured and unpleasing smelling liquid that consists

of mixture of various hydrocarbons, found in sedimentary rock of earth is
called p‘etroleum,"*
Explanation:

reans oil, as it is present in
cziled petroleum

ce the wealth of a

It is glsz 22 : =-z' oil. 3in .
countnv Tzt i . T2 via¢ liguid gold. The’ X
'mpc“‘ gl mes s : ; ‘r=z 8zudt Arebia and other
i memt o otiolT =T 3z '

Argdccom o
riginofoouc zuT. .

There are “‘wo theories about the origin of petroleum which are

given below: :

i. Inorganic cr abictic cricin theory: _

This theory was preseried by Russian chemist Mendeleev.
According to-this theory, steam reacted with metallic carbides at high
temperature and pressure, uncer the surface of the earth and produced
petroleum. However, this theory dic not gain popularity and was rejected. -
ii. Organic origin theory: ,

This theory was stated by manv scientist like Mikhail Lomonosov of ' 3

Pt AE Smmo X

RUSS"G' TE Hount 2C2 2C .3 sy of Ard nica ec.”

S T - o
LaNOTORRY = - < STORAVER O AR

ancient plants and an'ma's that were bures underground. Due to bacterial

“ describec oo

(—S_ha—ms' Notes ] A | Chemical Industries
decomposition, high temperature and pressure they were changed to
petroleum after passage of a long time. This theory gained popularity and __
is widely accepted. ) . }
Q.8. What is the drilling of petroleum?
Ans. Drillirg o pefroleum .- »
“The process by wnich peirolaum is taken cut from the earth by the
use of various equipment 1s cailed diiiing of petroleum.”
Explanation: - .
Pétroleum usually occurs at the depth 500ft or more. Petroleum can
naturally come out of mines because it is usually present along with
natural gas which exert préssure on its surface and take it out through the

natural openings present in the earth. . -

- In case of artificial mining, mines are bored. If the gas is present with the

petroleum its pressure forces the petroleum to come out. If there is no
natural gas then the air pressure is applied to force the oil from the well.
The oil thus obtained is forced to oil refinery for refining. _
Q.9. Discuss refining of petroleum? OR ’ ’
How fractional distillation is carried out in petroleum?
An‘s: Refining of petroleum: : .
‘The conversion of crude oil into useu! products which are free

from impusti=s 'z cahad 2%

Fractiongs =

TN

=12

07 seperetion of a mixture into its fractions
of difference in boiling points is called fractional

distillation.”
Fractional distillation of petroleum: -

First of all petroleum is heated in an electric furnace above 406 °c.
The heated mixture is then entered to a fractionating~ column. The
fractionating column or tower is divided into various compartments. Each
compartment has a definite range of temperature. As the petrcleurﬁ
yapours rise in the fractionating column, they condense and separate out
into various fractions. The important fractions of petroleum or compoéition

of petroleum s given beigw -
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Table: Fractions/composition ct patroleum:

Fraction Boiling [ No. ¢f C-|Uses.
. point atoms ' . ' __
Petroleum Bélow | Upto 4 carnch | Methane for cooking |
40°C atoms " butane- for camping gas.
gases ' ' arbon-3 and Carbon-4 are
. “ble-energy sources.
Potrol _and | 40-130 | 4-12  carbon | Nai:' 12 for lighter fuel petrol :
0 ' for ceii .
naphtha C atoms _ :
Paraffin 150- | 10-16 carbon Paraﬁm far heatleg ar!d jet
oil(kerosene) | 200 °C | atoms | fuel, — -
Diesel 225- | 14-25 carbon | Fuel for lorries anc s 1p_s.» .
oil(DERV) | 300°C | atoms _ _ _
Lubricating 300- 20-70 carbon | For !ubr-lcatlon of machine
oil : 400°C | atoms : anq englr?esh e
i bove | Residue Bitumen is heated wi c
plumer AA,OO °c ' and gravel and made into road

coal tar.

Small Molecules
Mol
. n

* Easy to light
sRuny

Urptuélecu!eq
* High bolling pont
*Dark in colour
*Hard to light .

*Thick

Crude Ot

£43 eotted Gas

w

Petrolfor

e : lighting
24 7‘%" L he
bt Diese!
S 270°C ol f
% : s B Dieset fuels
Ll "~ &
s Lubricating
b HjLubnicating Ots, Waxes,
5 ! Potishas
Fusel for
Ships,
Fectones
end Central
Heating
Bitumen Roads and
340°C Rooﬁng

Fractioning Column -

(0]

©
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' EXERCISE
Multiple Choice Questions

A. -Chdose the Correct Option.

" 1. When sodium Bicarbonate is heated to get sodium carbonate, all are

Produced except
a.CO b. CO2 :
C. N32C03 s d. H20 . N -
2. Forth flotation process is concentratlon ofore by
a. Magnetically b. Wetting the-ore
c. Difference in density d. chemically .
3. All are the raw materials for the manufacturing of soda ash except
a. Ammonia ' " ..b. Brine
c. Lime stone , d. Carbon monoxide
4. Matte is a mixture of T
. a.CuSandFeS " b. Cu;S and FeS
c. Cuz and FeS d. Cuz0 and FeO
5. The impurity present in mineral is called

a. Metal . ~ b. Ore
c. Genoue ’ : d. Salt
6. All are i< "ow materials for the manufacturing of urea except
-a. COz ’ — . b. NH3
c. HO - ' d. NaCl
7. Percentage of nitrogen in urea is
a 14" . ~ 28
c. 60 : 'd. 46
- Blister copper is refined through .
a. Concentration - ‘ b. Reduction
c. Smelting : *d. Electrolysis
- Petroleum is separated into different fractions by the pracess of

a. Simple distillation b. Condensation

c..Fractional distillation * d. Destructive distillation
10. All steps are used for the extraction of metals except

a. Roasting b. Smelting ,

c. Evaporation d. Bessmiraiztion .
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SHORT QUESTIONS

Q.6. On what basis the different fractions of petroleum are Separated?

Ans. Basis for different fractions of petroleum:

Different fractions of petroleum are separated from each other on
the basis of difference in their boiling points which are given below:

Q.1. How you convert NaHCGO;into Na:CO;?

Ans.Conversion of NaHCQC; into NaCC:: .
\We can comven sodum bicardenate t¢ socium caroonate by Fraction Boiling No. of C-atoms
heating. It decormrases o sodium carbomaie cardon cioxide and water on : point
heating: ) - o
o 2NaHCO: % & Na-COs: = CO-+ H:0 . Petroleum Below 40 “C  Upto 4 carbon atoms
Q.2. Enlist the different uses of urea? | gases
| Petrol  and | 40-130 °C . 4-12 carbon atoms

Ans. For answer see guestion no.6

Q.3. Differentiate between mineral and ore. : naphtha !

Ans. Differences between mineral and ore: ! E i
The differences between mineral and ore are given below; Paraffin 1 150-200 9C | 10-16 carbon atoms

Mineral ‘ Ore - | oil(kerosene) | ’

= B £ iner N : !

(1) | “A naturally occcurring A type of mineral from L P .

substance present in rocks which metal is obtained is ; Diesel | 225-300 °C 14-25 carbon atoms
and grounc that has its calied ore " oil(DERV)
wn chemicai compesition ] - _ _
ozt “Lubricating ~ 300-400 °C  20-70 carbon atoms
is callsg mineral. oil - oms
[ acomtzim | Dr=conteit malals B A
-Bitumen Above 400 Residue

(28,

Al fch are =Y "sra S

) -“amgles

=ematite. bauxite,
chalcocite etc.

(4) Examples.
Diamond. guartz, garnet.
I hematite, bauxite,
' chalcocite etc.

Q4. Define metallurgy. What are its steps?

Ans. For answer see question no.2
Q.5. What is the function of froth floatation process?

Ans. Function of froth floatation process:

The main function of froth floatation process is to remove useless

gangue from the ore. This is called concentration of the ore. This process

is usually usec fcr suioh'de ores The rrocess''s exolained below:.

Froth floatation process:
See question no.3

Q.7. What is slaked linfe? Hotv slaked lime is préduced?

Ans. Slacked lime:

Slacked lime is a white inorganic compouna with the formula

Ca(OH)s. Its chemical name is calcium hydrox;de
Preparatlon of slacked lime:

Slacked lime is produces when guick lime (CaO) is mixed with
-water. The reaction is given below: " ~ '

CaOy + HOp —— Ca(OH)aq)
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nitrogen in it.

Ans. Percentage’ comgosmon of urea:

It is given below: i . .
S.No' | Element Percentage ﬁ'

(1) | Nitrogen(N) | 46.67%

(2) | Oxygen(O) |26.67% -

3) Carbon(C) . ._20.00%

(4) Hydrogen(H) |6.66%

Calculatlon of percentage of nitrogen {i1 Ur&
The percentage of nitrogen in urez can e calculated by the -

following formula:

9, —
% of N = moleculvi~ossof Urea

As, atomic mass of N = 14 a.m.u

and molecular mass of urea = 60 2.
Putting the values we get:
; S
% of —x100
T e0 T
=, - N=48.67%

Q.9: What is gangue and where it is found?

And:Gangue and its occurrence:
" “The unwanted impurities present in an ore are called gangue.

So, it is clear in the definition that gangue is found in the ores.

Composition of gangue:

Gangue is composed of earthy materials like clay, sand, rock and '

othér substances which are useless in the ore.
" Q.10: How blister copper is purified?
Ans: Purification of blister copper:

See question no.3 heading electro-refining of blister copper.

r Chemical lndustrles_].

Q.8. Assess the composition of urea and calculate the percentage of

2(aromu/mr is of N) - ><100 L \ -

[ Chemical lndustriaﬂ . ‘

LONG QUESTIONS |

Shams Notes ,

1. (d) How could you convert the concentrated ore to its oxide?
Ans. Conversion of concentrated ore into oxide:
For détail answer see question no.3
(b). How would you use the roasting in extraction of copper?
Ans. Roasting and calcinations in the extraction of copper:
' The heating of ore in the presence of air is called roasting.
The temperature of this process |s varied for different ores but usually it is

“from 500°C to 700°C:

The roasting of copper ore is giyen below:
2CuFeS; + O;—»Cu;S+2FeS + SO,

. The removal of water from hydroxide ore or removal of CO;, from
carbonate ore by heating the ore in absence of air is called calcinations.

The calcinations of copper ores is given below:

Cu(OH), —®& , . CuO + 3H;0
CuCOs Sfeat ,  CuO +CO;

(c) What m‘f“nce can you make of smelting in extraction of copper?
Ans. For ansvver zee question no.3

(d) . Can you,elabcrs;é:e the reason of electro — refining of copper?

" Ans. Reason for eleciro- *efininq of copper:

The blister cc~er obtained by the metallurgy of copper is
only 95-97% pure. Therefore - make it more pure, electro-refining of
copper is carried out. As, copper » . nortant.metal used in electric wires
and electrical appliances like von._: regulators, transformers etc.
therefore, it must be used in pure form. &, 4'ectro-reﬁning of copper,

' 99.99% pure copper is obtained.

2.(a). List the raw materials used in Sol'vay process?
Ans. For answer see question no.4 :
(b). What basic reactions would you use to support the manufacture

-of soda ash? .
\Ans. Basic reactions for the manufacture of soda ash:

Soda ash is manufactured by Solvay's process. The detail is given below:
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Solvay's process: ,
For more detail see question no.4 ,

(c) Predict the byproducts in the Solvay’s process?

Ans. By products of Solvay’s process: ‘ .
“The additional products obtained during the manufactur

product are called byproducts. '
The only byproduct obtained during Solvay

chloride(CaCl,) which is obtained when ammonium chloride is heated with

slaked lime in the ammonia recovery tower. The reaction is given below;

Chemical Industries

e of a main

's process is calcium

2NH4Cl + Ca(OH), — CaCl, + 2H20 + 2NH;

(d).Sketch the flow sheet diagram of the Sol‘vay process. |
Ans. For answer see question no.4

3. (a) Enlist the raw materials used‘in the manufacture of urea?
Ans. For answer see question no.5

(b) What basic reactions would you use to support the manufacture of urea?
Ans. For answer see question no.5 ‘ ‘

(c)What is the advantage of recycling of un-reacted compound in

- manufacture of urea? :
Ans. Unreacted compounds in manufacture of urea: . - .
During the manufacture of urea when ammonia is reacted with
carbon dioxide then it forms ammonium carbamate. But not all the
ammonia and carbon dioxide are changed to ammonium carbamate.
Some are left un-reacted. Therefore, the main un-reacted compounds in

urea manufacture are ammonia and carbon dioxide.

Advantage of recycling un-reacted compounds:
The un-reacted ammonia and carbon dioxide ‘are the raw materials

for the manufacture of urea. Therefore, by recycling them main process of .-

urea manufacture is carried out. Therefore, their recycling is of great
importance.

q

- { Chemical Industries

Shams Notes ; 5.

(d)Sketch the flow sheet diagram of the urea manufacture process.
Ans:For answer see question no.5

4. (a) Define refining of petroleum. Describe the composition of
petroleum? ’ P
Ans: For answer see 'questioh no.9

(b) What are the two theories about the origin of petroleum?
Ans: Foranswer see question no.7

(c)Write a detail note on fractional distillation of petl;oleum.
Ans:For answer see question ‘n’o.9‘

5. (a)Write a detail note on métallurgical operations.

Ans:For answer see qdestion.n'o.fi

(b) Explain the process of smelting and bessemerization with
reference to copper extraction.

Ans:For answer see question no.3

. (c) Enlist the different uses of urea.

Ans:For answer see question no.6

Additional MCQs

1.The metal present in combine state is called--------
Ea)) Mineral (b) metal
c) solid : .
2.The blister copper is refined by------ . () allovs:
(a) Concentration (b) reduction
(c) electrolysis (d) boiling.
3. Sodium carbonate is commeréially manufactured by---——process.
(a) Sovey's . -(b) Ostwald's
. (c) Haber's < (d) Frasch
4.Chemical formula of ureg is--=------- .
(a) NH,COONH,
(c) NH,CI -

(b) NH,CONH;
(d) NaCO;
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5. Urea is probably most important-----fertilizer.
(a) Nitrogenous (b) phosphate,
(c) organic (d) sulphur.

.6. Raw material used for manufacturing urea are—-—---'—-
(a) CO2& NH; (b) H2& NH3
(c) HCI& NH3 . (d)CO2& Ha.

7. Petroleum is mixture of many----—---. o
(a) Hydrocarbons (b) hydroxide
(c) acids (d) sa!t.

8. Different fractions ‘of petroleum are separated by .
(a) Fractional distillation (b) steam dlStl“atl(in con
(c) cooling ‘ (d) gravity-concentratior

9. Which one is a step of metallurgical process

i b) rusting
(a) Roasting ( _ ng
(c) crystallization - (d) sublimation.

10: The blister form of copper is =----- c‘opper-.
(a) pure o (b) impure
5008 iy st mportant— e
11.Urea is probably most important-------- izer. e
(a) sulphure . . (b) nitrogenous
' (d) orgic.
c) phosphate ‘ . orgie. -
: 12( )An aggregate of mineral and other impurities is known as
: o (b) alloy
a) ore
Ec) metal (d) Non-metal. .
13. For fraction distillation petroleum is heated aé:ove ------ in a‘furnace.
(a) 400% (b) 2o,ooc
(c) 300% . (d) 600%.
14. Solvay process is used for the commercial preparation of:
(a) NHs3 (b) Na,COs
(c) (NH2).CO (d)NaOH.
15.Petroleum is also called
(b) mineral oil

(a) crude oil ‘
* (c) white gold (d) all of these .
16.Coal is converted to petroleum by _process,
(a) FT ' K (b) Hyber

L LAN AN F e
(C) prick tznd rinsse

- ModelPaper -

Total Time:3:00 Hours ~ Chemistry (10%) Total Marks : 65
' (Fresh/New Course)

Note: There are three sections in this paper i:e Section A,B & C.

Time Allowed : 20 Minutes “Section-A”" Marks :12
Instructions: -

e ' Attempt this Sections on the MCQs Answer.She,et only.

o’ Use black ball point or marker for shading only circle for correct option
or a question.
e - No marks will be awarded for cutting, Erasing, over writing and

multiple circles shading.

.. Q.1. Choose the correct option'i.e A,B,C or D.

1. The chemical formula of magnetic oxide is .........................
a. FesO. .. b: Fézoa c. FeO d.Fe;;OaHzO

2. Chemical formula of ureais...............c............
a. NH,COONH; 'b. Br,CINH; c. NH4CI d.Na,CO;

3. Ozoness-..... VO ..gas.
a. Greenish b. Yellowish c. bluesh d.reddish

* 4. When ethane reacts with HBr, the compound formedis............

a.CHy-Hz-Br  b.Br-CH2-CH2-Br  ¢.CH3-CH,-CH; d. HC=CH

5. Those bases which give hydroxide ion (OH) in water are called...

a. Acids b. -alkalies - c. salts - d.amphoteric
- 8. The next homologue of CsHigis ccovvvene .
. 8.CsH15 b.CgHzo C.C9H15 d.C7H20
. 7. Nucleic acids are of L. L typES.
a. Two b.Three c.four d.five
8. Vitamin ........................is called ascorbic acid.
a. A . b.B c.C d.E
9. Ethen reacts with chlorine is the presenceof...................
a. Carbon tetra chloride  b. Ether c.sunlight d.water
10.A...............°C Density of water is 1/gcm?, o
- a. 0% b.4% ¢.60% d.100%
11.The p"of acid rainis less than ... -
a. 14 b0’ c.7 d.5.6
12.Water gasis amixture of ...............~.
a. Steam and air b. hydrogen and oxygen

¢. carbon mono oxide and hydrogen d.none of these
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K Q2 Answer any Eight (8) parts of the following.Each part

wod gejibuiezeme WoJl} papeojumo(

.t

Fotal Tirmarnan e Model Paper SO DRI
| tal Tlme.2.40 Hours ~ Chemistry (10")  Total Marks: 53~ 3

N S (Fresh/New Course) - o |
ote There are three sections in this paper i.e Seo’uon AB &C..
“Section-B” - Marks:32

carrles equal marks

1. What do you-mean by saturated hydrocarbons’? _‘
‘Why water has soothing effect on the body in sum
"~ How sodjum carbonate is commerCIally prepared’7
Write note on monosacchandes '
Differentiate: between fats and oils.
Write note on occurrence of water.
Explain types of salts with-examples.. .
Describe lmpor’tance of equilibrium constant.
9. Describe importance of atmosphere
10. leferentlate between soft and hard water.

11. Write characteristics of organic compound | ,
.. 7 Marks:21

‘“Section-C” - - -
s. Each questuon carrles equal marks.

mer'? .

2802
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99.\197,(5";!}@:\3

Note: Answer any Three (3) ‘question
Q3. A Desctibe the uses of carbohydrates

'B) What is neutralization? .
nd ‘write its mechanlsm

- Q4. A) Define acid rain a
- B) WriteLewis concept of Acid and Base. .
Q5. A) Write functions of nucle!c acud ' S

B) Descnbe condmons for ohemlcal equmbnum

- Q6. )Deﬂnep andp ‘
‘B) Write lmportance fractions of petroleum :






