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CHEMISTRY NOTES FOR 15T YEAR (FOR SINDH)

Introduction to F undanml
Concepts of Chemistry

Multiple Choice Questions (M.C.Qs)

\r"—

Choose the correct answer for each from the given options:

@ The branch of Science which deals with the praperties, compasition and the structure of
maiter is called:

fay Physies ihy Chemisiry o) Biology if) Geology
@ The number of moles in 58.5 gm of NaCl i5;

ra) 8.5 thy 1 [es A3 (d) 23
@E The empirical formula of a compound is CH.Q and molecular mass is 6. Its molecular

Jformula is:

rwy CH.O thy C .0, fey CH,0, td) C.H,0,
@ Witich number has five significant figures?

jenp 30210 (hi 300002 feop 30000 fd) 30200
@ A beaker containing 180 gm of water, contains:

fen 6.02 % 107 molecules fhy 6.02 = 107 molecules

fei 1002 % 10 molecules rd) 12.01 = 107 molecules
@ One cm’ is equal to:

e 10 dm’ (b 100 dm’ fo) DN dm tody 10:dm’

ﬁl: The integer part of logarithm is called:

et characteristics  fh) mantissa i) haxe fel) EXponent
X 14 decimal fraction part of logarithm is called:

ey Prase (B characteristics () exponent i) manrissa
ﬁ The significiant figure of 6.02 x 107 is;

iery 1 iy £ ey 3 ey 4
ﬁ 357,00 written in exponential notation is:

) 3.57 =107 ihy 35.7 %10 vir AST R I ey 357x 107
m If decimal is shifted in the given number towards lefi, the exponent is:

faj negative i positive

fc) neither negative nor positive it mowne of the above
ﬂ( When decimal is shifted in the given number towards right the exponent is:

ey positive iy mMegative

fv) meither positive nov negative i mone of the above
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ﬁ When co-efficient numbers are mulfiplied, the exponent are:
divided subiracted added I none of them
ﬁ When co-gfficient numbers are divided, the exponenis are:
. odded i submacred divided -~ none of them
@ e maole of SO, contains:
#.02 = [ atams of oxveen 181 = {F" molecules of SO.
6.02 = 1F" atoms of S none of them
ﬁ Molecular formula of vitamin C is C H,0,, its empirical formula is :
CHO, - CH.O A, i <o O HAO,
ﬁ In every physical measurement, the error ﬂ:nr can’t be eliminated is :
plsical evror Ly random ervor
e eree L systematic error
§ i 44 grams of CO, congains carbon:
I gram 6 grams 12 grams . 24 grams
@ The percentage af oxygenin HO is:
.1 88 88 &0 1
§0  The empirical formula of C,H,0, is:
C.H.O, =, CHOO C.ILO; s Lo G,
ﬁ The molecular mass of Na, CO, is:
106 ame - 206 ami B0 amu fe 212 ami
@ The empirical formaula ﬂf sulplruric acid is
H5Q, . HSO g% H,S0, e S0
ﬁ A compound has pmprr:rm' formula C,H,0Q and molecular mass {10 gram. The molecular
SJormula of compaund is :
CH.0 ety CHlnO w1 CH.O, o 5 [0 )8
a Which has maxinem number of atoms?
36 gm of Fe b 27 pmoof Al 1) 2dgmaof C i 108 gmof Ag
ﬁ The percentage of nitrogen in NH, is :
I xio0, w Ax00 o0 2«00 2 %100
ﬁ The mass of one molecule of oxygen gas is !
% ehy ﬁ eop 0.3 2gm 32 gm
ﬁ How many significant figures represented in 0.08000?
3 nof ) a
ﬁ To determine the empirical formula, we divide the s of an element by:
molecular mass . afomic mass Jormula mess o ionic Mass
ﬂ The limiting reactant Is the reactant thar:
gives least amount of product iS5 U £XCess amonnt,
gives meximum amount of product retains afier the reaction,
@ e mole of Na contains:
. 6.02 % 107 jons 6.02 < 10" molecules
6.02 = 107 atoms 60.2 = IiF atoms
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7 o Introduction te Fundaments]l Coacepts of Chemisiry b Y
5dm’ of €O, contains molecnles:
i L34 x 107 v 602 % 107 o 1349 x 107 6.02 x 10
0.00015 can be written in exponential form as:
‘e (45 % 107 hi 15 % 107 L3 w10 15 x 10
107 can be written in decimal form as:
fur 0L001 Che 0000 (L.00001 0005
The number of significant figure in 0.0009 js ;
) a3 3 "I
A form of number consisiing of a coefficient multiplied by a power of 10 is called:
wt logarithm b exponential notation
' significamt figure i coefficient
The nmber 0.00057 can be written in decimal as ;
i 5.7 % 107 ihe 5.7 % 10" re 5.7 % 10° s 5.7 % 167
107 can be wrirten in decimal as :
i 0.00001 “1 0.00006 i 0.000001 - 0.0001
The significant figures in 3.40 = 10" are:
fers 2 (3 - 25
A formula which gives the relutive number of each kind of atom present in a molecule is
called:
‘b struenived formula Y empirical formmla
i molocular formula W gtomic formila

A formula which shows actnal number of each kind of atoms present in the molecale of a
componnd is called:

ARAAA ARRA A AAARAA ARAAR

ict ehemicel formula ithy empirical fivnnedu
ot molectlar formula ‘i structural formula
One litre is also called:
ol one kilogram the one decimeter /0l one dm’ ni one millilitre
The ratio of hydrogen and oxygen in water by mass is :
i 12 fthy 2:1 0 JuF fefs J:8
Stoichiometry is the smdy of :
v Avogadro 5 number of a reaction ih pelationship between reactants & procucts
oo tpes of reactants & products s balancing of a chemical reaction
In rounding off data, which figure is dropped?
fai First i Midddle « Last . None
The figure 45.136 will be rounded off to ;
i 45,13 thi 45.16 o 4504 t 4519
The figure 4.674 will be ronnded off to -
il 4608 thi 4.67 vt £.7] il 4.66
The figure 8.765 will be rounded off to @
el 8.77 v 876 vy &75 r.it 881
The figure 678.35 will be rounded off to :
w 678.8 e O78.4 6785 i A79.0
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ﬁ Formula mass is used for which substance?
feld Newtral i Palar fid fonic iy Nom-polar
& 7The three significant figures of 18295 is :
fad 182 thi 183 for 18300 fdi 1,82 % 1)
@ 300 = 10" molecules of oxygen gas a1 S.T.E accupy a volume of :
w224 dm’ thi 224 dmi’ oo 1.2 dm’ i 2,24 dmt’
@ This has five significant figures:
furd fL(HI215 fhe 21500 fod 215210 tdr 31,521
@ Wiile considering the rule of significant figures the simplificd result of 3.1+14.367 is:
w 17.467 tht [7.47 el [7.50 il [7.5
T T R S et Answer Key [
’ e
ithh | @ fe | U7 i 25, tu 33. fc) 41 ) 49, (v
2 thi 0. ter {8, rd ‘ 26 e 34 (il 42 (il 500 fefl
3. (b 11 th 19. (b 27 1hi l' 35 rhy 43 ity 51, 1}
4 falt 12, thy 20, thi : 28 36 i dd4. () 2 il
5. (h 13.fu) . ) 239 jal 370 fey 45, 1) 53. tdf
g fal fa thy 220 | 30 te) 38 thy 46, ihy
7, fus i5. 1o 23001 | 310 39, (hy 47, thi
5 (il I

76, fc) 24. 141 | 32 thy 40, fci 48, thi

Ans. 1113 a branch of science that deals with the identification of the substances of which mattcr 13
composed; investigation of their properties and the ways in which they interact, combine and
change: and the use of these processes to form new subsiances,

QX »1aeis the task of chemistry?

Ans. Thetask of chemistry is to investigate all the changes in matter which are taking place on the earth
and the rest of the universe. For example, iron rusts, petrol evaporates, digestion of food in
animals etc. As a result of these changes, new substances are formed and energy is released or
absorbed by the substances. Chemistry also studies in laboratory and on large scale in the
industries where thousands of different types of chemicals are manufactured.

m Dgﬁng _gignm'cantﬁ‘gurgj_ Karachi Soard: 2004, 2006, 2008, 201, 2ol s

Ans.  Significant figures are those numbers in which all the digits are reliable except the last digit, the
value of which 15 uncertain.
For example:  One finds the weight of something as 7.6 gm. Other finds weight of the same
thing as 7.62pm. Therefore 7.62 is more precise result.
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{a) Define and explain significant figures?
(b) Write down the rules for defermining significant figures?

(c) Using significant figures rules, simplify: Karachi Board: 2012
56 x 725 x 273
760 x 298

Ans. fa) They are defined as veliable digits in a number known with certainty, except the last digit,
the value of which is uncertain or doubtiul,
If a piece of wood is measured with an ordinary scale, one may read its length as 4.2 cm, If
we take a scale which is divided in millimeters also. One person may read the length 4.24 cm.
4.2 crn has two significant figures.
4 24 cm has three significant figures.
Therefore 4.24 cm 15 more precise resull.
fh)  for ining signifi Tgures:
(i) All non-zero digits are significant.
363 has 3 significant figures.
0.68 has 2 significant figures.
{ii) Zero between the non-2ero digits are significant.
5004 has 4 significant figures.
20.4 has 3 significant figures.
(iii)  Zeros locating the decimal point in number less than one are not significant.
0.062 has 2 significant figures.
0.001 has only | significant figures.
fiv)  Final zeros to the right of the decimal point are significant.
2.000 has 4 significant figures.
506.40 has 5 significant figures.
v Numbers without decimal - their final zeros are non-significant.
40 has 1 significant figures
2360 has 3 significant figures
fe)  See Example 1.3 onpage 16.

m What is rounding off data?

Ans.  The process of reducing the number of significant figures in a measured quantity to the desired
numberis called rounding offdata.
eg (i) 45.136 —— 4514
(i) 6.75 — 6,8

QX  Epicin the rules for rounding off data with examples.

Ans, To round off means to reduce the numbers of significant figurcs. Dropping of last digit to the
desired number is called rounding oft data.

Rules for rounding of data:
fi) Ifthe digit to be dropped 15 greater than 5, then the preceding digit s increased by 1.
Example:

5,768 roundedoff to = —— 5.77
35137 roundedoff to ———» 35.1
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{ii) If the dhgit to be dropped is less than 5, then simply drop it.

Example:
5.734 rounded offto E— 5.73
15.74 rounded off to E— 15,7

(iif)  Ifthedigitto be dropped is exactly 5 then two possible situations (a & b) arise due to even
and odd nature of the last digit.
fa) If the digit to be retained is even number or zero, Then just drop the 5 and no
change ismade.
Example:
7.865 15 rounded offto. ——» 7.80
IR.45isrounded offto ———» B4
()] lfthe digitto be retained is odd, thenadd 1 tot.
Example: 6.75 1s rounded off to —_— 68
5.2755isrounded offtp ——+ 528

m Describe the use of significant digits in addition & subtraction.

Ans. (0 The process of reducing the number of significant figures in a measured quantity fo the
desired number is called rounding off data.
eg. (i) 45,136 —_— 4514
iy 6.75 —_— 6.8
(i)  Ifnumbers having positive or negative exponents, adjust exponents so that they are all the
same before adding or subtracting,.
Example: 5.00%107+0.775% 107 +0.0001 » 10° = 5,7751 = 10"
Roundup = 6= 107
(ifi)  For the addition of significant figures, all measurements should be n the same umt,
Example: 15.5m + 651.8cm + 4291 mm

155m = 155 m
651.8 cm = 6.518 m
4291 mm = 429] m
Total = 26.309 m |

Round up = 263 m
m Explain the use of significant digits in multiplication and division.

Ans. [t is necessary to count the significant figures and to be sure that numbers to significant
figures in the result is same as the least number of significant figures in any of the multiplied
ot divided term.

Example:

(i) (1.32) x (4.421) - 3.835 = 584
(ii) 15.88 = 7.95 = 1.997 = 2.0
(iii) 3123 =45 = 14.928 = 15
9.41395
m Define exponential notation with examples. Karachi Board: 2011-2013-2019
Ans.  Asystem inwhich numbers are written as a product of two factors,
(i) decimal part
(ii) 10 raised toa suitable power is known as exponential notation.
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Decimal part

Exponential part
m Whar'is logarithm? Give few examples of exponential notation.

Ans. Logarithm: Inthe expression, a'=y
‘»° 15 called the logarithm of *y" to the base ‘a’
A logarithm is an exponent so the same rules that apply 1o the exponents can be applied to the
logarithm. [n logarithm the base is usually 10.

Suppose, N=10°, nowif N=1000 then x=3 ie 1000=10"
The power (or exponent ) x is called logarithm of the number N.
This may he written in algebraic form as
log N =x
Examples of exponential notation;
100 — 10"
10000 — 10°
0.01 — 10"
.00 —— 107
63526 — 63526 % 10
m Describe the components of logarithm.
Ans.  Logarithm consists of two compenents:
I. Characteristic 2. Mantissa
! e [t is the integer part and may be posilive or negative. It is actually the
powerof 10.
Number Exponential form Characteristics
10 10 |
100 Lo 2
1000 10’ 3
0.1 10 -1
0.01 10 -2
-3
0.001 10 -3

Now considera digit 273, characteristicis caleulated by subtracting from total number of digits.
273 contain 3 digitsso 3-1=2 isits characteristic.

2. Mantissa: The decimal fractional part of the logarithm is called mantissa. It is always
positive,
Mantissa is determined by using the logarithm tables.
Example: 0.0035, 0.35, 3.5 and 35000 have same mantissa but different character-
15tics 1.e.-3, -1,0and 4 respectivaly.
|. F 4. "% ¢
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m Describe rules in logarithm calculation.

Ans.  The following rules are used to calculate the problems by logarithm, in the form of formula:

1. logaxhb logatlogh
2. log a'b = loga- logh
i log(a)' = log(a)" = nloga
4. '!ngl’:’,n-; = loga'" = — loga
m What is error and deviation? Karachi Board: 2604, 2005

Ans.  Anerroris the difference between measured and actual value. [tis due to dafects in the instrument,
or lack ofhandling the apparatus orimproper functioning of the instrument etc.
The errors are classified into two typas:

(i) Systemaric errors i} Random error

(i) Systematic error: [vis caused by the improper [unctioning of instrument

(i)  Random error: Theerrorthat the remaining variations indicate are called random

error. [tis unavoidable and it may be positive or negative. Karachi Board: 2016-2019
m What is aromic mass? Karachi Board: 2003, 2007

Ans. Tt is the mass of one atom of an element compared with the mass of one atom of C", As atomic
mass is ratio therefore, has no unit. Generally atomic masses arc shown ina.m.u.
[n other words, the sum of the protons and neutrons present in an atom is called its atomic mass or
mass number, e.g. Nﬂf.ll {(atomic mass 23 = 11 protons + 12 nentrons)

m Define molecular mass. Karachi Board: 2005, 2007

Ans,  The sum of the atomic masses of the atoms of all the elements presant in a molecule is shown by
its molecular formula.
The molecular mass of water(H.O})s (1 +1+16)= 18 am.u

m Define formula mass, Karachi Board: 2005, 2007

Ans,  1tis used for jonic substances in which molecules are not discrete but are bonded to one another in
anetwork structure. Such compounds are represented by their simplest (empirical) formula.

Example: Formulamass of NaCl willbe
Na = 23x1 = 23
Cl . 35.5%1 3.5
58.5 a.m.u.
m Define empirical formula, Karachi Board: 2005, 2006

Ans.  Itis that formula which showing minimum relative numbers of each type of’atoms in a molecule
ofe eompound,

Molecular formula Empirical formula
Example: Benzene C H, CH (1:1)
Glucose C.H,,0, CH.,0 (1:2:1)
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There are some compound (mostly ionic compounds) which have same empirical and molecular

formula, -
c.g., (i Calcium carbonate, CaCO, (CaCoO,
(i}  Water H.O H.O

m What are the steps invelved in determining the empirical formula?

Ans.  Empirvical Formula: The formula showing minimum relative numbers of cach type of atoms in
amolecule ofa compound is called empirical formula.
The determination of empirical formula involves the following steps:

1, Detzet the element present in the compound (detection of elements done by experiments),
2 Mass nfeach clement is calculated from the mass of compound.
A Calculate the percentage of each element present in the compound.

tel t
percentage of the element  — e = 100
mass of compound

4, Calculate the atomic ratio ofthe element

pereentage of clement
atomic weight

atomic ratio of the element —

5 Atomic ratios arc divided by the least number and i fresulting digit 1s not a whole number,
make it a whole number.
6. The whole number represents ratio of atom of the elements in the molecule. This is

Empirical formula.

m Define molecular formula. Karachi Board: 2006, 2007, 2012

Ans. Molecular formula of 2 compound is the formula which shows actnal numbers of the various
kinds ofatoms present in one molecular of a compound.
e.g. Molecular formula of sugaris C,H.. O,
Molecular formula ofnitric acid 1s HNO,

m: How can we determine molecular formula?

Ans.  Derermination of molecular formula:
The following steps are invelved in determining the molecular formula.

1. First find out the empincal formula.

2. Calculating the empirical formula weight by adding weight of its atom.

- Calculate numbers of empirical unils (n) with the help of formula. [fnot a whole number,
make itawhole number.

molecular weight
empirical formula weighit

B = —— — ——

Molecular formula = n » empirical formula.
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m Deﬁﬂf muole. Karachi Bvard: 2005, 2017

Ans.  1tis define as gram atomic mass or gram formula mass or gram molecular mass of any substance
{atoms, molecules, ions) which containg 6.02 = 107 particles.

&g Carbon 2 grams 1 mole of carbon
Watcr 18 grams 1 mole of water
m Define molar mass. Karachi Board: 2007

Ans. Itis defined as the mass of a given substance {element or compound) divided by its atomic or
molecular mass. [ts unitis g/mol.
eg., Molarmass of water (H,0) = !Hg.mul"

m Define molar volume. Karachi Board: 2004, 2006, 2014, 2018

Ans,  Molar volume is the volume occupied by one mole of any substance at any given temperature &

pressure . [tis calculated by dividing the molar mass of an object by its density.
v Mass M

m Density - D

@B Define Avogadro’s number. Kurachi Board: 2013

Ans.  Amadeo Avogadro, an Italian scientist , calculated the number of atoms, molecules or ions
present is one male, The numberis 6.02 = (™ particles. ltisrepresented by N,.

Example:  32gmof O, = | mole = 6.02 = 10° molecules
24 gm. of Mg = 1 mole = 6.02x 10" aoms
58.5gm. Of NaCl = | mole = 6.02x 10" Na' ions
= 6.02 = 107 Cl ions
ﬂ Define stoichiometry . Karachi Board: 2013, 2014, 2018

Ans. The word stoichion means element. The study of the relationships between the amount of the
reactants and the products in a chemical reaction as given by the balanced chemical equation 15
called stoichiometry.

m What are the important assumptions for stoichiometry?  Karachi Board: 2013, 2014, 2015

Ans.  There are threc important assumptions while considering stoichiometric calculations.
(1) Chemical equation must be halanced.
f2}  Reactants are completely converted into products
3) There should not be any side reaction.

What are the different types of stoichiometric calculations? Give in detail irs
different relationships.

Ans. There are three relationships involved lor the stoichiometric calculations from the balanced
chemical equations which are:
fi) Mass - Mass relationships
fii) Mass - Volume relationships
fiti)  Volume - Volume relationships

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 10 of 298)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
CHEMISTRY NOTES FOR 15T YEAR (FOR SINDH)

Imtroduction 1o Fundamental Concepts af Chemistry

(i) Mass- Mass relationships:
In such relationships, we can determine the unknown mass of a reactant or product from a
given mass of the substance in a chemical reaction with the help of balanced chemical

equation,
There are two different methaods to obtain mass of reactant or product.
(a) Unit factor method (b) Mole method

These two methods are explained on page # 19 - 20 numerical examples of text book.
(See examples 1.7 & 1.8)
(i)  Mass-Volume relationships:

The molar quantitics of gases can be expressed in terms of volumes as well as mass

because one mole of any gas measured at 5. T.P. occupies a volume of 22.4dm’. Thus the
volume of a gas and its mass are interchangeable. This relationship is based on
Avogadro’s law,
. lgm. moleof any gas at S.T.P has a volume of 22.4 dm’ or litres.
. | oz. mole ofany gas at 8. T.Phas a volume of 22.4 cubic feet.
(See example 1.8 page #20)

(i) Volume- Volume relationship:
In this type of relationship the volume of a substance is calculated from the given volume
of another substance,
The relationship between volume of gases in a chemical change is based on “Gay-
Lussac’s Law"” of combining volumes which states that “Gases react or formed in the ratio
of small whole number by volume under similar conditions of temperature and pressure”.
(Forexample seepage #21 Example 1.9)

m What is limiting reactant? How it helps to control the quantities of products?
Karachi Board: 2007, 2008, 2013, 2014, 2017

Ans.  The limiting reactant is a reagent. This produces the least amount of product afier its complete
consumption. After the complete consumption of the limiting reactants no more products are
formed during a chemical reaction. Thus a limiting reactant controls the quantities of products in
achemical reaction.

m Define actual and theoretical field.

Ans.  The amount of the product that is obtained in a chemical reaction is called actual field. The
amount of product calculated from a balanced chemical equation is called theoretical field. .

Actual yield
Theoretical yield

% wicld = 1040
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Solved Problems of Textbook

IRENNNBNEN Consider the addition of following numbers 5.00x10°, 0.775x10" and 0.0001=10",

Solution:
5.00= 10"
0.775 % 10"
0.0001 = 107
Total 57751 < 107
(Round up) 6 x 10" Ans.
m Add [5.5m, 0508 cm and 4291 mm.
Solution:

For the addition of significant figures, all measurement should be in the same unit, so values are to
be changed in metres and then are added.

15.5m = 15.5m
6518 cm = 0518 m
429] m.m = 4291 m
Total = 26,309 m

26.3 m Ans,

{Round up)
The General Application of Signmificant Figures

Using significant figure rules, simplify: 6 = I3 el

766 = 298
Solution:
ii) 36 % 725 = 40600 = 41000 (2 significant figures retained)
(i) 41000 =273 = 11193000 = 11000000 (2 significant figures retained)
(it 760 = 208 —~ 226480 — 230000 (2 significant figures retained)
Finally:
. 1 1000000 _ i —
(V) 335000 478 = 48 Ans. 2 significant figures retained)

Emprrical Formula

|BEVNNEE [,.767¢ of an organic compound containing C, H, and 0, was combusied in a
stream of air to yield 3.002g CO, and 1.640g H, 0. Whatis its empirical formula?

Solution:

The massesof CO, and H.O are used to find out the masses of carbon and hydrogen:
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Fm Lt ictiom 14 I'-llli|i1ll!l.'rl|.'.lj l."lnl.tl.'pr\ of Chemistry WE
1 mole of C 12g C
= —_— e T —— T =
Mass of C T mole of CO, x 3,002 g CO, 24g CO, * 3.002 g CO, 0819gC
_ 2 moles of H _2gH B
Massof H = ooel s X 160gHO = qgrs * L640gHO = 018gl

(ii}  Now, the percentage of C and H is calculated:
1.367 g compound contains 081%g C

0.819g x 100 g

100 g compound contains 1367 g = 509gC

C = 58.5%

1.367 g compound contains 0.18g H

) D18 g= 100 g #
100 g compound contains 37z 13.16g H
H = 13.16%

Percentage of oxygen is calculated by subtracting the % of C and H from 100:
0% =100 - 599 - 13.16 = 26.94 %
0O = 26.94%

(it)  To obtain mole ratio of C, H, and O, their percentages are divided by their atomic masses:

o O
L' = 12 3
H = .-.l;‘:-ﬁ_ = 136
2004
Q= . 1.68

(iv)  The quotients are divided by the smallest quotient (1.68) to obtain the simplest ratio of atoms:

s
i Tl

13.16
H= e ~ &

. 1.68
o = 1.68

Thus the empirical formula of the compound = CH,0O Ans,
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BTN AR 1.0z of the sample of butare, a hydrocarbon fuel was burned in an excess of
axygen o yield 3.03g CO, and 1.55g H,0O. Ifmolecular mass of the compound
is 58, find owt its molecuior formula,

Solution:
To determine empirical formula
{i} To calculate masses of carbon and hydrogen from the masses of CO, and H,().
Mass of LmOR L x 203500 = b x 3= OFC
—————————— — p. 8 T =
ass of C ]leeCD? INIg i 4_1}; : g Hlg
L 28 .55 0.17g H
n — k. =
Mass of H Tmols H.O 1.55g H,O Re S5g 17g

(i)  To calculate percentage of carbon and hydrogen:
1.0g of the compound contains 0.83gC
10{)g of the compound contains 083g = g - 83z C = 33%

Since butane contains only carbon and hydrogen, hence:
Percentage of Hydrogen = 100 - 83 = 17% H

(i) To calculate mole ratio of the elements by dividing the percentages by their atomic masses:

c= 2 = 691 ; H= -

; = |7
| |

2

{iv)  To obtain the simplest ratio, the quotients are divided by the least ratio:

H.91 17 . i
g - 691 1 ' il = 691 43 !

In order to abtain nearest whole number ratios, both the members arc multiplied by 2:
C = |1x2=2 ; H = 25x2= 3§

(12)(2) + (1) (3)
- 24 + 5 =29
v The value of the integer *n” is calculated as follows:

Thus the empirical formula of the compound
The empirical formula mass of C H,

1]

Molecular mass _ 58,
Empirical formula mass 29 E
Molecular formula = { Empirical formula),
= (C.H.),
= E-I.I-]II'I :
Hence molecular formula of Butane = cH, Ans.
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Stoichiometric Calculation — Mass — Mass Relationship

SEN RN Calculate the weight (mass) of carbon dioxide { CO, ) that can be obtained by
heating 25 g of limestone (CaCO,). And also calculate the weight (mass) of
calcium axide { Ca(?).

Solution;
Equation of the reaction is as follows:
CaCo,, heat cap, + CO,
| mole 1 mole I mole
100g 56y 44y
Method 1: 25
No. of moles in 25g of CaC0O, = 10 0.25 mole
Imole of CaCO, wvields 1 mole of CO,
0.25 mole of CaC0, yields 1 % 0.25 mole of CO,
= 0.25mole of CO,
Mass of CO, in 0.25 mole = 025 x 44
= llg
1 mele of CaCO, vyields | mole of Cal
0.25 mole of CaCO, yields 0.25 mole of CaD
= 0.25mole of CaD
Mass of Ca0 in 0.25 mole = 0.25%56
= l4g
Method I
100g of CaCO, vields 4 g of CO,
: 44
lg of CaCO, vyields oo & of CO,
w—. 44z
25g of CaCO, yields - Toog 25g
= 11 gof CO,
100g of CaCO, yields 56 g of CaO
g of CaCO, yields 56 g of Ca0 .
100
56 25
25g of CaCO, yields = —-%# = 14gofCu0  Ans.

ISEVITCMNER Chlorine is produced on large scale by the electralysis of NaCl agueous solution.
Calculate the weight (mass) of NaCl required toproduce 142y of chlorine.

Solution: )
2NaCl,, + 2H,0,, L Cl,, + H,, + 2NaOH,,
| 2(58.5) = 117g Tlg
I~ -_n [ &
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Method I
71z of Cl, are producedby [17g of NaCl

117
lg of Cl, 1s produced by T

117
142g of Cl, is produced by TH
8

of NaCl

b =]

X

142g

234 g of NaCl

______ 142 g of Cl,
No. of g molesof Cl, in 142 g _ﬂgg Cl :

= 2 gmoles of Cl,
Aeccording to above eguation:

One mole of Cl, requires 2 moles of NaCl

2 g moles of Cl, require 2 x 2 = 4 moles of NaCl
Weight (mass) of NaClin4 moles = 4 %585
= 234g of NaCl Ans.

Stoichiometric Calculation — Mass — Volume Relationship

IDENNAIRE Calculate the volume of €O, gas produced at standard temperature and pressure
by the combustion of 20g of CH,.

Sedution:

The equation for the reaction is:
CH,, + 20,, —— CO,, + 2HO0,

=g =

Method I:

Given mass of CH,
No. of moles of CH, in 20grams

Molar mass of CH,
20p 5

Fg. | 1.25 moles

One mole of CH, gives one mole of CO,

1.25 mole of CH, gives 1.25 mole of CO,

No. af moles of €O, gas af S.TF. = 12§

One mole of CO, gas at S.T.P. occupies a volume of 22.4 dm'

1.25 mole of €O, gas at S.T.P. occupies a volume 22.4 % 1.25 = 28 dm’
Method 1I:

Muolecalar weight (mass) of CH, 16

Molecular weight (mass) of CO, = 44

16 gram of CH, give 44 gram of CO,

4 o
I gram of CH, gives -% g of CO,
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. 44
20 grams of CH, give -m% x 20g = 55 grams of CO,

44 grams of CO, at S.T.P. occupy & volume 224 dm’

"
1 gram of CO, at S.T.P. occupies a volume 24]4 dm’

55 grams of CO, at S.T'P. cceupy a volume %%—‘g-— dm' = 55¢

= 28dm' Ans.

B eTu I IV Calculate the volume of O, at 5. T.P. for the complete combustion of two meoles af
carbon disulphide [ CS, ). Calculatethevelume of CO, and 50, produced also.

cs,, + 30,, —* CO0,, + 280,

Hip et 17|

This equation shows that | moleof C8, reacts with 3 molesof O, togive | moleof CO, and
2 molesof 80,

Thus

1 mole of CS, reacts with 3 moles of O,

2 moles of CS, reactwith 3 = 2 = 6 moles of O,

Volume of & moles of O, at 8. TP = Gx224
= 134.4 dm’

| mole of C8, gives 1 mole of CO,

2 moles of C§, give 2 moles of CO,

Volume of 2 moles of CO, = 7x224 dm’
= 448 dm’

I mole of C8, gives 2 molesof 80,

2 moles of CS, gives2x2 = 4 moles of SO,

Volume of 4 moles of SO, = 4%224dm'
= K9.6 dm’

Stoichiometric Calculation — Volume — Volume Relationship

IRCIABBUE What volume of O, at S.T.P. is required to burn 500dm’ of Ethene (C,H,) gas?
Whatvelume of CO, will be formed?

Solution:

CH,, + 30 2C0,, + 2H,0,,

According to the equation one dm’ of C,H, will require three dm’ of uxygen gas. So,
| dm' of Ethene (C,H,) requires 3 dm' of O,
500dm” of Ethene require 3 = 300 1500 dm’ of O,

1dm’ of Ethene (C,H,) produces 2 dm' of CO,
500 dm’ of Ethene produce 2 < 500 = 1000 dm’ of CO, Ans,
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[PV N BNE Hydraogen Sulphide burns in oxygen according to the equation.
JHA.. + 30, —& 0.+ 180,

Calculate the volume of O, atS.T.P required to burn 900dm’ of H.S and also find the volume of
80, gasproduced.

Solution:

Aecording to equation:
2dm’ of H.8 gasrequires 3 dm’ of O, for combustion

3

3

=

Idm" of I1,S gas requires dm’ of O, for combustion

900dm’ of TLS gas requires % x 900 = 1350dm’ of O,

2dm’ of H.5 gas gives2dm’ of S0,
900 dm’ of H,S gas gives 900dm’ of SO, = 900dm’' of SO, Ans.

Limiting Reactant

(BN IR Sodivm thiosulphate ( Na, S, 00,) can be prepared by the reaction given below:
2Na,§,, + NaCO,,, + 450,, — 3Na§0,, + CO,,

How many grams of sodium thiosulphate will be produced when 200g each of the three reagents

Na, S, Na,CQ, and 50, arcreacted fogether?

Solution:

According to balanced chemical equation, the exact mole ratios of the reactants (Na,5, NaCQ),
and 50.) are 2:1:4.
Amount of each of the reactants is 200g.

L

200

Number of moles of Na.S in 200g is e 2 56 moles
. . 200
Number of moles of Na.CO, in 200y is Tos 1.886 moles
; . 200
Number of moles of 80, in 200y is o - 3.12 moles

Because the quantity of Na, (0, is the smallest amount of all the reagents used in the
reaction, this can be the limiting factor so the amount of the other reagents used will b as:
fil 1 mole of Na,CO, reacts with 2 moles of Na.§

1.886 moles of Na.CO, reactwith 2 = 1.886 = 3.772 moles
(i) 1 mole of Na.CO, reacts with 4 moles of SO,
1.886 moles of MNa,CO, react with 4 = 1886 = 7T.544 moles.

From the calculations, we got that ngither Na,S5 nor 50, arc available in the quantities to _
consume | 886 moles of Na,CO,, so NaCO, is present in excess. E |
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Let us see Na, S:
2 moles of Na,S react with 4 moles of SO,
4 x2.56

2

2.56 moles of Na,S react with 5.12 molcs

But the actual amount of SO, available isonly 3.12 moles which means the Na,Sis inexcess and
SO, isthe limiting reactant. So the amount of SO, is used to calculate the amount of Na,5,0, .

According to balanced chemical equation;
4 moles of SO. produce 3 moles of Na.5.0,

| mole of SO, produces =5 moles of Na,§.0,

4
3.12 moles of SQ, produce aEald . 2.34 moles.

Amount in grams = 234 = |58 = 369.72g Ans,
{ Molecular mass of Na,50, = 158g)

Solved Problems From Past Papers

——

Calculate the number of moles in 3800gm of: Karachi Board: 2003
fi} Ca(QH), (i) 80, (iiip H, molecules

Solution:

(il Ca(OH),

Molecular mass of Ca{OH),
= 40078 + 15.999 + 15.999 + 1.008 + 1.008

= T74.002
= 74
Mass in gm 3R00g
Mo, of moles : = —=
Molecular mass T4g
Mo, of moles = 535 mol Ans.

i) S0,

Molecular massof SO, =32 + 16 + 16 = 64

Mass in gm
NG, Rl Molecular mass
Molecular mass of SO, 3800
; 4
= 59375
' = 59.38 mol A
AT N r

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 19 of 298)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp

CHEMISTRY NOTES FOR 15T YEAR (FOR SINDH)

Introduction (0 Fandamental Concepls of Chemistr

(ii) H, molecule

Mass in gm
Molecular mass

No. of moles

1900 mol Ans.

Solution:

Imole of H,O = 18gm = 6.02 = 0™ molecules
6.02 * 10" moleculesof H,O = 18m

18

Imoleculeof IO = —————
molecule of II; £02 % 10

IR = 3.01 = 10™
6.02 % 10"

m Acetic Acid contains C, H and Oxygen. 2.14gm of asample of acetic ucid on
complete combustion gave 3.105gm of CO, and 1.27gm of water. The molecular

mass af acetic acid is 60. Find the empirical and molecular formula.

3.01 x 10" molecules of HO = gm = 9gmof H,O Ans.

Solution:
Mass ol Carbon = ;i = 3105 = 085gm
Mass of Hydrogen % x 127 = 0.l4gm
% of C - M8 00 - 40%
14 '
Y% of H = % = 100 = 65%
Total % of C and H = 65 + 40 = 46.5 % of O = 100 - 46.5 = 53.5%
; 40
Mole ratio of carbon =i =
= 6.5
Mole ratio of Hydrogen = = 6.5
Mole ratio of Oxygen = % = A3
Divide each mole ratio by the smallest:
_ 38 _ By . B, A
Lerair —w By e RSt T
Empirical formula CH,O
Empirical formulamass = 12 +2 + 16 = 30
- - =%
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Molecular mass

ke Empirical formula mass
60
n 30 2
Molecular Formula = (Empirical formula),
(CH,0), :
Molecular Formula = CH,0, Ans,
[N CURE Caiculate the mass of 2.408 = 107 atoms of Na. Karachi Board: 2004

6.02 x 10” atoms of Na = 23gm

23
1 at fN [ —

e 6.02% 10"
; 23 x 2,408 % 10”
2408 % 10" atomsof Na = :
6.02 = 107
Massof Na = 9.2gm Ans.
WOIISTRISHY  Calculate the number of moles of Na in 4.6gm.
Solution:
B Mass 1n gm
MNo. of moles = Rtosmic miss |
4.6
No. of moles = ETa Y 0.2 moles
0.2 moles of Na Ans,

LAVINLNEH 30 gm of limestone (CaCO,) was heated. Calculate the mass and volume
of CO, produced. !

Soluiion:

Equation of the reaction:

caco, -Abel, o+ Co,

To calculate the mass of CQ, produced:
Molecular mass of CO, = 12 + 16 + 16 - 44
Molecular mass of CaCO, = 40 + 12 — 16 + 16 +16 = 100
100 gm of CaCO, produces 44 gm of CO,

. 44
1 gm of CaCO, produce = o0
o 44 x
30 gm of CaCO, produce = T‘fﬂ = 13.2gm
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3tgm of CaCO, produces 13.2 gm of CO, Ans.
To caleulate the volume of CO, at S.T.P:
44 gm of CO, occupies the volume of 22.4 dm'

lgm of CO, occupies the volume of %
2
13.2 gm of CO, occupias the volume = ————2“'4;.[3'2
Volume of CO, = 6.72 dm’ o

m The molecular mass of a compound is 180 and its empirical formula is CH,0,

Find the molecular formula, Karachi Board: 2005
Solution:
Molecular mass =  1B0 =12+ 12+ 16 Empirical formula = CH.O
Molecular formula = 7 Empirical formula mass = 12 +2 + 16 =30

Molecular formula = (empirical formula),

Molecular formula mass
Empirical formula mass
180
30

=n = 6

Molecular formula {CH.,0),
Molecular formula = CH,0, Ans.

54 gm of N O, is decomposed on heating as under: i

N0, —22 o 4NO, + O,

Find out the volume of NO, and O, at S.T.F.
Solution:

Mass of’ N0, = 54gm
Molecular. Massof NJO, = 14 + 14 + 16 + 16 + 16 + 16 + 16 = 108 gm

Volume of NO, = ?
Volumeof O, = ?
Molar Volume = 224dm’
INe0, —288, 4NO, + O,
- - . B
Moles of N0, = 0% - 0.5 moles
2 moles of NJO, produces = 4 molesof NO,
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1 moles of N;O, produces - % moles of NO,
0.5 moles ot N,O, produccs = = x?I_J_S = 1 mole of NU,
Volume of NO, = molar volume * no. of moles
224 = 1
= 22.4dm’ Ans.
2 moles of NJO, produce —+ | moleof O,
1 mole of N,O, produces ——» % mole of O,

1

0.5 moles of N.O, produces —— 3

* (.5 moles of” O,

= 0.25 moles of O,

Volume of O, = molar valume * no. of moles
= 224 x 025
Volume of O, = 5.6dm’ Ans,
Wi Tnl Al Give the significant values of the following: Karachi Board: 2006

1. 685 M sighificant value fAns. 3)

b 4 9000 — »  significant value fAns, 1)

3 .55 ———&  significant value fAns. 2)

4. 0.006 ———  significant value fAns. 1)

An organic compound contains 67.7% of C and 7.41% of H, and 25.90% of .
The molecular mass of the compound is 108. Determine the empirical and
molecular formulae of the compound,

Solution:

5 - ' . % of element
(i) Alomic ratio of element = o
Atomic ratioof C = -% = 5.641
Atomicratioof H = ?';” = 741
Atomicratioof N = 2220 = g5
(i)  Simple ratio:
C H N
5.641 7.41 1.85
1.85 1.85 1.85
C =304 H - 4.00 N =1 ol C=3 H=14 N =1
s LN &
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Empirical formula = CHN

Molecular mass
Empirical formula mass
10% o
54 -

Molecular formula = (empirical formula),
Molecular formula (C,H,N),
Molccular formula = C,HN, _ Ans,

WV Calculate the weight in gms of 3.01 x 10” molecules of glucose.
No. af Malecules of glucose = 3.01 » 10"

Mol. Mass of glucose = 180 gm
Mass of glucose = 7

Solution:

6.02 * 10" molecules arein 180gm of glucose

| molccule is in ——ro2—r of glucose
6.02 x ]{]:a Elucosc
-
3.01 = 10" molecules of glucose are in el = 0 gm = 00%9gm Ans.

6.02 = 107

WO EURA R  Diethyl zine is a chemical used in the library to protect the books from the worms,
Its compaosition is 53% zinc, 39.9% C, and 8.1% hydrogen. Find the empirical

Jormula of the compound. Karachi Board: 2007
Solution:
i ) 55
Atomicratioof Zn = Bl 081
Atomicratioof C = 3 = 324
Atomicratiocef H = -—EIL = 81
Simplest ratio is:
Zn = (.81, C = 324, H = &l
Dividing each by the least value:
0.81 _ L 324 _ _ 81 _
In = 08l 1, C = 081 i, H TR 10
Empirical formula = ZnCH Ans

Find the mass of KCIO, required to prepare 3.2 gm of 0,.  Karachi Board: 2007

IKCl0, —P3 . Hkcl- 30,

Solution:

ke, -M€l, kel + 30,
245gm 96 gm
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96gm (), is produced by 245gm of KCIO,
) _ 245 R
1 gm 0, is produced by 9% gm of KCIO,
32gm O, isproduccd by 2232~ 816 gm of KCIO,
Mass of KCIO, = #.16 gm Ans.
SO NEIMAER Mulriply 4.46 = 1.2 according to multiplication rules. Karachi Board: 2007
ation:
446 x 1.2 = 4.5 x 1.2
= 5.40 Ans.
[ SIBARH How many significant figures are there in 0.08217 Karachi Board: 2007
Solution:
There are 3 significant figures in 0.082.
O NNMBIH What in the mass of 3.01 x 107 molecules of N, ? Kurachi Board: 2007

Solution:

6.02 = 10" molecules arc in | mole of N,
6.02 = 10 molecules are in 28 gm of N,

28
6.02 x 10%

3,01 % 10* molecules are in

| molecule is in gmof N,

28 x 3.01 x 107
6.02 = 107

Massof N, = 1.4gm Ans.

gmof N,

OUIMREH An organic compound producing air poliution contains 8.73% C, 77.45% CI, and
13.82% E Find the molecular formula of the compound If its moleciular mass is

137 5a.m.u, Karachi Board: 1008
Solution:
: . 13
Atomic ratioof C = % = 0.727
e . _ T145 _ ,
Atomic ratio of Cl 355 2.18
2 ;
Atomic ratio of F = ”;'g" = ();727

Calculation of simple ratio:
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W 218

Cl = 3737 = 299
0727

F =557 = |

The empirical formula of the compound = CFCI,
Empirical formulamass = 12 — 19 = 3 (355) = 1375

_ Molecular mass
Empirical formula mass

n

137.5 |
137.5
Molecular formula = (empirical formula), = (CFCl,),
Molecular lormula = CFCI, Ans.
Semmplify: W , according to the rules of significant figures.
: Karachi Board: 2008
Sofution:
2417 = 8,123 19.63324G] .
4056 = Tagse - 296lsl
- 3.961 Ans.
WSV MAER Zn reacts with H, S0, (dilute) as given:

Zn + H,80, (di) —— ZnSO, + H,
Calculate the mass of ZnS0,, the volume of H, and the number of molecules of H, which will
be produced by reacting 163.5gm of Zn with H,S0O, at S.TF.
( Atomic masses of Zn =654, §=32, O0=1[6, IH=1) Karachi Board: 2008-2019
Solution:
(i) Mass of ZnS0,

64.5 gm of Zn produces —— 161.4 gmof ZnSO,

| emoof Zn produces — LS of Zn50,
04.5
163.5 gm of Zn produces » 16]'1;5'&3'5 of ZnSO,
Mass of ZnS50, = 403.5gm Ans.
fii) Volume of H, at S.1.R
1 molecule of Zn produces 1 mole of H, {according to theequation)
2.5 mole of Zn produces | 2.5 = 2.5 moles of H,
Volume of H, = number of moles * molar volume = 2.5x224
Volumeof H, = 56dm" Ans.
(iii)  No. of molecules of H,
Mo, of molecules = mole x N,
= 2.5%6.02x% 107
No. of Molecules = 1.505 x 10" molecules Ans.
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(WO R For the reaction, 3Mg + N, —+  MgN.. IL.5gm of Mg and 1.5 gm
nitrogen react together, what is the actual amount of Mg, N, formed and which
element is the limiting reactant?

Solution: Karuachi Board: 2009
Mg + N, — MgN,
Mass of Mg — 1.5gm, Mass of N, = 1.5gm, Mass of Mg, N, formed = ?
Na. of moles of Mg = *—Iz-g— = 0.0625 moles
From equation:

3 moles of Mg give 1 moele of Mg,N,

1 mole of Mg gives + moles of Mg M.

0.0625 moles of Mg gives :,1‘ * (L0625 moles of MgN,

Moles of Mg, N, = (L0208 moles of MgN,
No ofmolesof N, = —Ii-;;:’— = (.053 moles

From equation:
1 mole of N, gives 1 mole of Mg,N,
0,053 moles of N, give 0.053 moles of MgN,

moles of N. = moles of Mg,N, = 0.053 moles
Since, Mg gives least number of moles of product therefore it is limiting rcactant.

1 mole of MgN, = 100 gm
0.0208 moles of Mg,N, = 100 =0.0208gm = 2.08gm
Mass of Mg, N, = 2.08gm Ans.

(WIS MPB Complete combustion of CH, gives the reaction: Karachi Board: 2010

CH,, +20,, — CO,, +2H,0,
Caleulate the mass and the volume of CO, gas produced at S.T.P. by the combustion of 9.6 gm of CH .

Solution:

To calculate the mass of CO, produced:
From equation:
1 mole of CH, produces | mole of CO,
16 gm of CH, produces — 44gmof CO,

9.6 gm of CH, produces —* Tg * 9.6 = 264 gmof CO,
Volume of CO, produced:

1 mole of CO, at S.T.P. = 224 dm’

44 gm of CO, at S.T.P. = 224 dm’

264 gmof CO, atS.T.P = % ¥ 264 = 13.44 dm’

Volume of CO, = 13.44 dm’ Ans.
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What is the molecular formula of a compound that contains 80% carbon and
20% hydrogen? Its molecular mass is 30. Karachi Board: 2010
Solution;
Atomic ratio of Carbon = % = 6.66
Atomic ratio of Hydrogen = —2]9- = 20
Calculation of simple ratio:
- B.66 _ 20 _
“ =gy~ M=tger =3
The empirical formula = CH,
- Molecular mass
f Empirical formula mass
B 0 5 '
4 15 '
Molecular formula — (Empirical formula),
Molecular formmla = (CH,}, — C,H,
Molecular formula = CH, Ans,

S0 RXH 54 of solid dinitrogen pentaoxide, N,Q, is decomposed on heating as:
2N,0,, — 4NQ,, + O,
Find the volumes of NO, and O, at S.T.P. Karachi Board: 2011
Solution:
See Problem 1.8 onpage 26.

WO REER Simplify the following by using exponential notation, Karachi Board: 2012
43100 + 3900 + 2100

fution:
431 = 10" + 39 % 10" + 2.1 = 10’
- 49 = 10° Ans.

WUIERSEN An organic compound containing carbon, hydrogen and oxygen has 26.7% C,
2.2% H byweight. Find the molecular formula of the compound, ifmolecular

massaf the compoundis 90a.m.n. Karachi Board: 2012
Selution:
In the given organic compound:
Percentage of carbon = 26.7%
Percentage of hydrogen = 2.2%
Percentage of oxygen = J00—{26.7+2.2)
= 71.1%
Calculations of atomic ratios: o6 7
Ratio of carbon = ‘]i = 2225
. Pl
Ratio of hydrogen = s 2.2
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i 71.1
Ratio of oxygen = =—E = 4.44
Dividing atomic ratio by least atomic ratio: 59
Simple ratio for C = *ﬁ = 1
; 22
Simple ratio for H - 3 = 1
: 44
Simple ratio for O = Tam = 2

. Empirical formula = CHO, or CHO,

Calculation of empirical formuia mass:
Empirical formula mass 12Zx1+1x1+16x12

12+1+32

= 45

Molecular mass of the compound = 90 a.m.u.

90

n ML = a5 2
We know that, Molecular formula = (Empincal formula),
Molecular formula = (CHO,),
Molecular tormula = CHO, Ans,

NS Find the mass and number of molecules in 18000 cm’ of H, S at S.T.P.
Karachi Board: 2012

Solurion:

Volume of H,S 1800 cm’

1800 L
= 1000 1.8 em

Molar mass of H.Sat S.T.P. = 7

No. of moles at S.T.P.
Calculations:

We know that at S.T.P.

I
-3

224 dm’ of H,S = 1 mole
dm’ of H.S = —— mole
1 dm of X, 724
1.8 dm® of H,S . i ole = D8 ole
: : 33 4
Molecular massof HS = 1 = 2 + 32
= 24+ 32
- 38
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Y Imoleof HSgas = 34gm
Mass = Maole = Mnlecular Weight
= 08 x 34
= 27.32gm Ans,
No. of molecules = 0.8 x 602 x 10™
= 48] = 107 Ans.

Whai is the minimum mass of AIfOH}, that can be obigined by the reaction of
13.4gm of AICI, with 10gm of NaOH according to the following equation:

Solution: Karachi Board: 2012
Mass of AICI, = 134 gm
Molecular mass of AICL, = 1335pgm
Molecular mass of AIOH), = 78 gm
Mass of NaOH = 10gm
Molecular mass of NaOH = 40 gm
Mass of A(OH), = 17
Egquation:

AICl, + 3NaOH —— Al(OH), + 3NaCl
According to the above balanced equation:  °
133.5gm AICI, gives TBgm of Al(OH),

: 78
L gm AICI, gives 1375 gmof Al(OH),

134 gm AICL gives 24 = 783 gm of AI(OID,
According to the equation, mass of 3 moles of NaOH = 3 = 40 = 120

120 gm of NaOH produces 78 gm of Al{OH),

| gm ot NaOH produces __I% gm of Al{OH),
10 gm of NaOH produces % = 6.5 gmof Al(OH),
The minimum mass of AI(OH), is 6.5 gm. Ans.

WL TURWAR  Find the weight of Barium Suiphate precipitated on adding a solution containing
82 gm of Potassiem Sulphate to a solution containing 82 gm Barium Chloride.

K.,S0, , + BaCl,, —+ BaSO, + 2Kl Karachi Board: 2013

Solution:
Data:
Weight of K.S0O, = §2gm
Weight of BaCl, = 82gm
Weight of BaS0, = 7
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Equation:  K.SO,+BaCl, — BaS0,+2KCl
Molecular mass of K50, = 174 gm
Mole of gi K50 = 52 0.47] moles
ole of given K50, = T4 -0 vle
Molecular mass of BaCl, = 208 gm
2 82 _ :
Mole of given BaCl, = —— = 0.394 moles
208
Molecular mass of BaSO, = 137 + 32 + 64 = 233 gm
Since BaCl, gives least value (0.394). Hence it is limiting reactant.
As per equation,
208 gm BaCl, gives 233  gm of BaSQO,
i 233
1 gm BaCl, mives —5z~ gmof BaSO,
: 3
82 gm BaCl, gives —302° = 9185 gm of BaSO,
Weight of BaSO, = 91.85gm Ans,
[OLIEURESE Calculate the number of moles in 2400 g of:
(i) CO, fii) Oxygen molecule fiii) CalCO, iv) MgBr,
_ mass in gm.
No. of moles > molecular mass
h _ _ 2400 _ .
{i}  Molecular mass of CO.= 12+ 16+ 16=44 gm Mo. of moles T 54.54 moles
= 2400 _
(iif Molecular mass of O, = 16 + 16 =132 gm No.of moles = R moles
2400 _
(iii) Molecular mass of CaCO, = 40+12+16+16+16 = 100 gm No. of moles = Joo = 24 moles
g _ 2400 _
(iv) Molecular mass of MgBr, = 24.3+79.9+79.9 = 184.1 gm No. of moles = Ra1- 13.036 moles

m In a collection of 24 = 10" melecules of C,H,0H, what is the number of moles?
(Atomicmass: C =12, Q=16 II=1)

ution:
Data:
No. of molecules of C,H,OH = 24 = 107
According to Avagadro's number;
6.02 x 10" molecules of C.H.OH = 1 male
v an TR
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| molecule of C.H,OH = 02x10°

o 24 = 107 24 5 -2
24 %10 leculesof CHOH @= =—.. = =L x|p®¥*
M FECIES O aLh (,[:2 - _”]_ I‘JUE
MNumber of moles - 3.987 = 10" moles Ans.

WO SUNYE ZnCl. is prepared by the reaction Zn + 2HCl — ZnCl, + H,, 6.54gram
af Zn reacts with 73 grams of HCL Find the limiting reactant and the mass of

ZnCl, produced. Karachi Board: 2014
Solution:
Data;
Amount of Zn = 654¢g
] : _ 654 _ E
Amount of Zn in mole —55‘ 3 0.1 mole
Amount of HCI =.7g
Amount of HCI in maole = ;:5 = 2 moles
Amount of ZnCl, produced = ?
Equation:

Zn+2HCI — Zn(Cl,+H,
1 mole of Zn produces 1 mole of ZnCl,
0.1 mole of Zn produces 0.1 mole of ZnCl,
Amount of ZnCl, produced by given amount of Zn is 0.1 mole or (0.1=136.4) = 13.64¢
2 moles of HCI produces 1 mole of ZnCl, .
Amount of £nCl, produced by given amount of HC| is 1 mole or 1364 g

Zn produces leas! amount, it is limiting reactant and ZnCl, will produce  13.64g  Ams.

VIR The mass of a substance is 18.8865 gram and itsvolumeis 7.9 em'. What will be its
density considering significant figures and rounding off the above obtained?

Solution: Karachi Board: 2014
Drata:
mass of the substance = m = 18.8865gm
volume - V¥V = 79cm
density = d = 7
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We know that,
m
D = ——
18.8865
D = =5 — = 23gm/cm’
D = 24gm/cm’ (considering significant figures and rounding off) Ans.

YN[ KRR Calculate the volume of nitrogen gas produced by heating 800 grams of ammonia
at 21°C and 823 torrpressure:
2NH, &= N,+3H,

Sofution:
Data:
- _ _ &23 4
Pressure = P = 8J3tom = g0 = 1083 atm
Molesof NH, = % = 47.06
Temperature = T = 2I'C = L 27} = B4R
Gias constant = R = 0.0821 atm.dm’/ mole K
Volume of N, = ¥V = ?
2 moles of NH, produce 4?_2{“5 of N, = 23.530f N,

We know that BPV= nRT

A SadmKT
A P
o = (23.53) (0.0821) (294}
: 1.083
V = 42424 dm’ Ans,

Combustionof 0.5gm ofa hydrocarben produced 1.515gm CO, and 0.77 gm
af H,0. Ifthe molecular mass of the compoundis 58 a.m.u., determine its

molecular formula. Karachi Beard 2014
Solution:
Data:
Mass of hydrocarbon = 0.5gm
Mass of CO, = 1.515gm
Mass of H,O = 0.77 gm
Molecular mass of the compound = S8 amau
Molecular formula = MF =17
We know that:
Molecular formula = M.F. = n (Empirical formula)
L -] - o
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Molecular formula mass
Empirical formula mass

where n -

Mass of element
0 = 4
i Mass of compound = I

Mole of element in compound
Molecular weight of compound

mass of element given mass of compound

Mass of C:
Molecular weightof CO, = 12 »x 1+ 2 % 16 = 12 + 32 = 44am.u.
12
Massof C = — s 1.515 = 0413gm
sof . =23 .00 - s263%
- 0.5
Mass of H:
Molecular weightof HHO — 2 =1+ 1 =16 — 2+ 16 — |8am.u.
M 2 5
Massof H = T 0.77 = 0.085gm
“Wwof H = ﬂtﬁﬁ 100 = 17.11%
Mole ration and simple ratio:
Mole ratioof C = % = 6.88
Moleratioof H = ]1[” = 1711
s - . _ 6.88 .
Simple ratio of C = 6.88 1
; ’ 17.11  _ -
Simple ratio of H = AT = 248 = 1.5
Multiply baoth ratio by 2, we get.
Ratioof C = | x 2 =2
Ratioof H = 25 x2=35

*. Empirical formula of compound is C,H,
Empirical formulamass = 12 < 2 + | = 5§ =24 - 5 = 29

- B
L, Wy 2
Molecular formula = 2(C,H.) = CH, Ans.
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I G\ BIEE Hhat volume of CO, measured at 20°C and 720 torr pressure will be produced
by the reaction between 200 gm of Na,CO, and HCI?
Na,CO, + 2HCI —— 2NaCl + CO, + H,0

Solution: Karachi Board: 2016
Na,CO, - 2HCl =—— 2NaCl + cO, + H.D
(23x2+12+16% 3) (12+16%2)
46 + |2 + 48 12 + 32
104 gm 44 gm

106 gm of Na,CO, gives 44 gm of CO,

1 gm of Na,CO, gives em of CO,

44
106

200 gm of Na,CO, gives 11{!46 % 200 gm of CO,

Mass of CO, =83 gm

Volume of CO,:
T = 200C + 273 = 93K
720
P = 7201tor =60 0.947 atm
Volume = 7
We know that PV = nRT
.M
PV = o RT
y = M _T 2 (83) (0.0821) (293} . 1996.6
PM (0.947) (44) 41.668
Vo= 48 dm’ Ans.

W SURRITR Simplify the following by using rules of significant figures:
92 x 751 x 273

76l = 297 ) Kerachi Board: 2016
Solution: T

Stepl: 92 x 751 = 273 = 18862116 = 1.9 = 10'  (up to 2 significant figures)
Swep2: 760 x 297 = 225720 = 23 = 10° (up to 2 significant figures)

1.9 = 10

Step3d = ———=

> 23 % I0°

Stepd: = 83 = 10° Ans.
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OINIRRYE An organic compound contains 40% C and 6.66% H by mass. Its molecular
mass is double that of its empirical formula mass. Find its molecular mass.

Solution: Karachi Board: 2017-2019
Data:
C = 40%
H = 6.66%
O = 100- (40 + 6.66) = 100-4666 = 33.34%
Mole Ratios:
: 4 : :
C= -3 - 33mole  H= 255 - gegmole 0= 23 = 333mole
Atomic Ratios:
. . Bk _ _ 666 _ L S8
C 113 1 atom H 313 2 atom 0 333 | atom
So, Empirical Formula = CH.,O
Empirical Formula mass =/12+2+16 = 30
The given condition 1s molecular mass = 2 (Empirical Formula Mass)

Molecularmass = 2(30) = 60

_ _60_ _
{F0 = 2
Molecular Formula = (CH,0),
Molecular Formula = (CH,0),
Molecular Formula = CH,O, Ans,
Prohlem 1.34: CACO, ——— (a0 + CO,

CaCQ; is aften used to generate CO, gas in industry, If 200g of CaCQ,
is strongly heared, what volume of CO, will be pbrained at 30°C and 1200

tarr pressare?
[ution: Karachi Board: 2017
Data:

mass of CaCO, = 200gm

T = 3FC = 30+ 273 = 303K

P 1200 torr = % 1.58 atm .

Mass of CO, -7 ‘ :
CaCO, —— Ca0 + CO, '

(40 + 12 + 48) (12+ 32}
100 gm 44 gm
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CaCDO, C20 + CO0,
(40 + 12 +48) (12+32)
100 @m 44 gm

100 gm of CaCO, gives 44 gm of CO,

| gm of CaCaQ, gives 34 gm of CO,
100
200 gm of CaCO, gives * 200 gm of CO,
Massof CO, = 88 gm
Now for Volume, PV = nRkT
' RT
v P
; - mRT - _m
Y 7 (because n o 3
v = f88) (0.0821) (3003}
- (44) (1.38)
v 2189, 1144
6952
v = 31. 48 dm’ Ans,

Solution of Textbook Progress Tést - 1

—
(a) Explain (i) Empirical formula (i) Melecular formula fiii) Mole.
(b) Calculate the number of moles in 2400g of :
fiy CO, (i) Oxygen Molecule ffii) CaC{}, fivy MgBr,
Solution:

{(a). See Q 17, Q 19 & Q 2| onpage 12, 13 and I4.
(b) For solution see problem 1.29 on page 35.

0.02 Wy What is Avogadro’s Number?
Calculate the number of atoms in 2.2 g of Na.  (Atewmic mass of Na =23 a.m.u)
(b) Calculate the mass in gms of 3.01 x 10" molecules of glicose (C,H,,0,)
Solution:

f@) -See () 24 onpage 14.

; . Mass of Na "
Mo, of Sod oS = ; *  Avopadro's No.
St o Atomic mass of Na VoS
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Intraduction to Fundamental Concepts of Chemistr
P 92 3
No. of Sodium atoms = * 602 = 10
MNo. of Sodium atoms = 24 x 10" atoms Ans.

fb)  (For solution see of Important Problem - Problem 1.11 on page 28)

(IXEW 4 compound of C, H and N contains 67.70% Carbon, 7.41% Hydrogen and
25.90% Nitrogen, the molecular mass of the compound was found to be 108.
(i) Find the empirical formula of the compound.
(if}  Find the melecular formula of the compound.,
Solution:

For solution see Important Problems - Problem 1.10 on page 27.

(IXEW (a)  Determine the significant figures in the following:
1541, 7000, 3.200, 0.004
{h)  Simplify the following according io the rules of significant figures:

g - 1.23 = 4.56
(i) 141 x 3.546 (i) SMT
Solution:
fu) 1. 15.01 —_— 4
2. 7000 —— 1
3. 3.200 —_— !
4. 0004 — 1
(b fi) 1.41 % 3.546 = 4999 = 5.0

fii) See example 1.3 on page 16.

(LXMW Express the following as the power of 10.
(a) 6782 (h) 565.2 {c) 0.00019 (d) 70000  (e) 0.00000067

Solution :
1. 6782 — 6782 x 10
2, 565.2 — 5652 x 10
3. 0.00019 + 1.9 x 10"
4. 0000 —_— 7% 10
5. 0.00000067 — &7 x 107

With the help of logarithm table, find the value of :

@ (254 x (1627 (h) 294 x 0.0006 |
57 x 365 x (566)7
78 % 221 % (356)F

fc Li8 = 108 (d)
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N

Solution:

() (254) = (4162

4
]

= llog 254 + —‘-::v log 416.2
~ 3(1.4048) + - (2.6193)

= 42144 + 19644
= 6178

fby 294 x 0.0006
= log294 + logé = 107"
= log294 + log6 - 4log 10
= 24683 + 0.7781 - 4 (1)

= — 0.7536

= 1 -0.7536 - 1

= 02464—-1 = 1.2464

= Antilogof 1.2464 = 0.1764 Ans.
(c)  0.18 + 108

= log0.18 - log 108

= — [l 2033y = . LTIH

= antilog (- 2.778)

= 0.001667 Ans.

57 % 365 % (566)7
78 x 221 % (356)7

log57+1og365 + —- log566 ~ log78 — log221 ~ - log356

17558 +2.5622 + % (2.7528) — 1.8920 — 2.3443 — % (2.55)

1.7558 + 2.5622 +1.3764 — 1.8920 - 2.3443 - 1.7009 = - 0.2428
Anti log ( - 0.2428) = 0.5718 Ans.

Round off the following numbers into (a) four (b) three and (c¢) two significant digits:
(i) 8.7483 (ii) 5.36748 (iii) 15145 (ivi 188.55

Solution: )
(i) 8.74383 fii} 5.36748 (iti) 15.145 (iv) 1B8.55
4 Significant figures —  8.748 5.368 15.14 188.6
3 Significant figures —— 875 537 15.1 189
2 Significant figurcs — 5.8 5.4 15 1.9x10°
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I/ H;ﬁ_g Introduction to l-'urd:lllu.'lnul Concepis of Chemistry 5’#"‘.‘ Wi
(XL W Acetic acid contains carbon, hydrogen and oxygen. 4.24g of sample of acertic acid on
complefe combustion gave 6.21g of CO, and 2.54 of H,0. The melecular mass of
acetic acid is 60, Find:
il  Empirical formula of Acetic Acid, and (i)  Molecular formula of acetic acid.
Solution:

To calculate masses of carbon and hydrogen for the masses of CO, and H.O:

. _ lmoleof C . O . - _ .
Mass of Carbon = Ynnlean co. ® f2lg CO, prgm ® 6.21 1.693 g C

, 2
Mass of Hydrogen = % « 2.54g HO E% x 2.54 — 0.282g H
2

To calculate percentage of carbon and hydrogen:
4.24 g of the compound contains 1.693 ¢ C

1 g of the compound contains ]4'“,3: g C
% of C = % x 100 = 39.92%

4.24 g of the compound contains 0.282 g H

1 g of the compound contains U.:;-E?Ef g H

(.282 - E by
beof H = Ao = 100 = 6.65%
Total % of C and H — 3992 + 6.65 = 46,57 %
Yaof O = 100 - 46.57 = 53431%

To calculate mole ratio of the elements, we divide the percentages by their atomic mass:

Mole Ratio of C Mole Ratio of H Mole Ratio of O
3992 6.65 53.43
17 133 = - h.6 0 33
To obtain the simplest ratio, the quotients are divided by the least ratio:
. _ 33 _ 06 - EHE
C = =3 = L H = =3 = - Q0 = 7 1
Thus, the empirical formula of the compound = CH,0 Ans.

12+ 2+ 16 = 30

The empirical formula mass of CH,0

The value of the integer *n” is calculated as follows:

_ ___Molecular mass - 60 3 .
Empirical formula mass 30 !
Molecular formula = (Empirical formula),
{CH.0),
= (C,H,0, Ans.
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Ethylene glyeol is used as an antifreeze combustion of 6.38g of ethylene glycol gives
9.06g of CO, and 5.58g of H.0. Ethylene glycol contains carbon hydrogen and
oxygen and its moleculur mass is 62. Find empirical and molecular formula.

Solution: '
To calculate masses of carbon and hydrogen for the masses of CO, and H.():
| mole of C _ 12g _
i D6 CO, = x 906 = 2470 g C
Mass of Carbon ] ol aE GO =006 g ; g g
2 moles of H 2
= e———— , = 58 =062g H
Mass of Hydrogen T mole of O x 558 gCO, W&g_ x 5.58 = 062¢g
To calculate percentage of carbon and hydrogen:
6.38 g of the compound contains 2470 gC
. s 2.470 .
1 g of the compound contains £33 & C
%of C = 2410 . “ig0 = 1BTI%
6.38
6.38 g of the compound contains  0.62g H
. ; 0.62
1 g of the compound contains < & H
0.62 ;
0, L = T8
% of H 6.38 100 9.71 %
Total % of C and H = 3871 + .71 = 4842 %
%of O = 100 - 4842 = 51.58%
To calculate mole ratio of the elements, we divide the percentages by their atomic mass:
Mole Ratio of C Mole Ratio of H Mole Ratio of O
387 9.71 5158 _ o
2 i2 —1 = 9.7 6 3.2
To vbtain the simplest ratio, the quotients are divided by the least ratio:
- | Bl _ 33 _
SR T e =gy = N =gy =
Thus, the empirical formula of the compound = CH,0 Ans,
The empirical formula mass of CH,0 = 12+3+16 = 131
The value of the integer “n’ is calculated as follows:
Molecular mass _ 62 _
Empirical formula mass 31 -
Molecular formula = (Empirical formula),
= (CH,0),
= C.HO, Ans.
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When dinitrogen pentaoxide (N,0,), a white solid, is heated it decomposes to nifrogen
dioxide and oxyeen. IND., —F 0., T+ U,
Find the volume of NO, and O, gases produced at S.T.P. when a sample of 54g of
NO, is heated.

Solution;
See Problem 1.8 on page 26.

NI Hydrogen cyanide is prepared from ammonia, air and natural gas (CH, ) by the
Jollowing process: 2NH,, + 30,, + 2CH,,, — 2HCN_  + 6H0,,
If a reaction vessel contain 51g of NH,. What is the maximum mass of HCN
that could be made, assuming the reaction goes to completion?

Find also the volume of (), and CH, gases required for the reaction at S.I.I

Solution;
INH,,; + 30, + ICH,, — 2HCN_#F 6H.0,
2moles 3 moles 2 moles 2moles  tmoles
2(17) = 34 grams 2(27) = 54 grams
fi) 34 grams of NH, forms — 54 grams of HCN (as per equation)
54 y
| gram of NH, forms — 3 grams of HCN
54 '
51 grams of NH, forms — oo 51 = 81 grams
Mass of HCN = 81 grams Ans,
fii) 34 grams of NI, at S.T.P. requires — 67.2 dm’ Oxygen (as per cquation)
: 67.2 1
1 gram of NII, at STP requires —F e dm” Oxygen
51grams of NH, at S.T.P. requires — ﬂ%j—l = 100.8 dm’
Volume of 0. = 100.8 dm’ Ans,
{iii) 34 grams of NH, at $.T.P. requires — 44.8 dm’ of CH,
; 44 & 3
| gram of of NH, at STP requires — =y dm’ of CH,
; 44 8 " |
5lgrams of NH, at 8. T.P requires ——* = 51= 67.2dm
Volume of CH, = 67.2dm’ Ans,
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Intenduction to Fundamental Coneepts of Chemistry

(I P Ammonia gas can be produced by heating together the solid NH,Cl and Ca(OH), .
If a mixture containing 100 g of each of these solids is heated, how many grams
of NH, are produced? Alseo find the volume of NH, gas at S.LF.

INHCI, + Ca(OH), —2s 2NH, +CaCl,+2H,0

INH,Cl, + Ca(OH), -2 JNH,, + CaCl, + 2HO

Molecular mass of NH,C1 = 14 + 4 + 35.5 = 53.5

Massof NH.CI 100 _
Moles of NH,Cl = Molecular mass = ﬁ = 1.87 moles
2 moles of NH,Cl give 2 moles of NH, {as per equation)
1.87 moles of NH,Cl give 1.87 moles of NH,
Molecular mass of Ca(OH), = 40 + 32 + 2 =74
Mass of Ca(OH), 100
Muoles of Ca(OH), Nolecoighrniss 7 1.35 moles
1 mole of Ca(OH). produces 2 moles of NH, (as per equation)

1.35 moles of Ca(OH), produce 2 = 1.35 = 2.70 moles of NH,

Since NH,Cl gives least number of moles of NH,. Thereforc NH,Cl will be the limiting
reactant. So amount of NH, is calculated by NH,CI.
fa) Mass of NH,

Moles * molecular mass
= 187 = 17
31.79 gm Ans.

Mass of NH,

() Volume of NH, = Moles * Molar Volume
= 1.87 x 224
Volume of NH, at S.TP. = 4189 dm’ Ans.
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