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Numerical Questions

Ql: The mass of five moles of dn element (x) is 60 grams: Calc-ume,
‘the molar mass of this elemem‘: Name the element: \

Solution: ;
Given moles = 5 moles
Given mass = 609
, Molar -mass = 7 .
| 60
| " .Molar mass = il B I_= (12¢9/mole )

no: of moles - 5mole
" The molar mass of the element (x) = 129/mole
" The name of the element (x) = Carbon

Q2: Calculate the molecular / formula masses of the ;"allow:?)g%

compounds: [Atomic masses = C = 12, K = 39, cr=52, Al = 27, H =4

1,0=16-  (a) GHOH (b) ALO, (c) KLr0, |

- Solution: '

| CHOH-/ (CoH 0~ = ~(T242) +/(156), + (76x7) 24 + 6 + 16

. = |46 .amu
AlLO, = (27x2)+ (16x3)= 54 + 48 = |102 amu

K.Cr 0, = (39x2)+ (52x2)+ (16x7)= 78 + 704 + 772
=294 amu

Q3: Calculate the mass in grams of:

(a) 7-75 moles Al,O5 (b) 15 moles H,50,
(¢) 7Tx10%® molecules of water

Atomic masses [S5 = 32, Al = 27, H = 7 0 = 16]
Solution:
(a) Mass of 7-75 moles of AlLO;

= Molar mass of ALO; = (27x2)+ (16x3)
= 5% + 48 = 1029/mole
= o X molar mass of Al,0,
775 Pl x1029 / prsT
790-5 grams
(b) Mass of 15 moles of H,50,:

Molar mass of H,50, = 2 + 32 + 64 = (989/mol)
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Mass of H,50, = My 50, X Molar mass aFHqﬁO‘,
= 75 mél x 98¢/ mol = @?5}?&}@

(c) T x10% molecules of H,O:

First we find out the number of moles of water
number of water molecules

Nf?
IX10%° moletiles

6-023x710%° metecile / moe :
n = 01660 x 102 = 0.71660 X 10° mole =76-6 moles

n:

n:

Mass of H,O = n x molar miass

16-6 ol x 189/ mol = 2958 9ram§[

C?‘/-"wa many moles [formula units] are present in each of the
following samples? Atomic masses (H=1, ¢=12, 0=16, Na=23, Mg=24,
$=32, CI=35°5, Ca=40] i ' |
(¢) 309 Mg5> (b)) 755 Ca  (c) 8-85ky cO,

(4) 40dmr of O, at STP ' (e) 7:5 x 10° molecules C,,

(f) 40 grams NacCl.. . o=, o | '

Solution: : ‘ . :

() 309 Mg5 —.Molar mass of MgS = 24+32 = (564/mole)
mass of MgS 30g

0-535 mo/es}

o clar mass of MgS 564 / mol

(6) 75 grams Ca — Molar mass of Ca = ( 409/mo/e) ”
mass of Ca - T ‘ : .

G = Molar mass of Ca ) 40gq /?ma/e =[5 molis[
(c) 885 kg CO, = §:85 x 1000 = 88504 of CO,
i = 0 O e e ) s 20113 moles
- molar mass of CO, 449/ mol -
(d) 40dm’ 0, at STP:* |

Volume of O, gas = 40dm’

Molar volume of gas at STP = 22-4dm’
_ volumeof O, . 40dm”  _ =gz moles|

o, molar volume — 22:4dm’ / mole
(¢) 75 x 10°° molecules of CH; ( Benzene)
Number of benzene molecules = 75 x 10%°
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. h n-pF- molecules _ 7-5X10%° molecules

‘ Bewe™ N, " 6-023x10% molecules / mole
| n = 1245 x 10°7% mole

: é _ n = 1245 x 10° mole

(n = 0-:0071245 mole) _ .

. (). 40 grams NacCl = Molar mass of NaCl = 23 + 35:5= (58'59/mol)
~ _ mass of NacCl

B s e = o lar mass of Nacl

n = 409_ = |0-683 moles|
58-59 / mol

@5: Calculate the mass of Mg-metal required to consume 2560 grams
of CO, in the reaction- Atomic masses [C=12, Mg=24, O=16] _
Solution: - - '
T 2Mg + CO, —> 2Mg0 + C
(Mass = ?)  (25604) -
First .we find out the number of moles of CO2

_ mass of CO,  _ .25609 = (5818 moles)
* | molar.mass-of O, - “4%9 / mol
, . From the balance equation. it is ‘clear that,
S T mole CO, needs = 2 moles Mg

5818 moles- CO; will need = 2 x 5818 = (116:36 moles)
Now we will convert the moles into mass:

¢ " fass of Mg _=.. n X molar mass

.776-36'mp! x 244/mol
= (2792-64% grams)

B Descriptive Questions &

Q: (a) Define and explain mole and Avogadro’s number with examples
Please see question number 3-
(b) Given the equation

CHy + 20, ——— €O, + H,0 + Heat

How can this equation be read in terms of ' particles, moles and masses?
Solution: : :

CHy + 20, ——— cO, +2H,0
7 mole + T mole —— 7 mole + 7 mole
classicnotespdf.xyz |
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76‘ grams + 6‘4 grams ———— 44 grams + 36 grams
6:023 x 107 + 2(6023 x.10%), 6:023x10% + 2(6-023x10%)

In_terms of Mole:

. 1 mole methane gas react with two moles of oxygen 9a$, produces 7
mole of CO, gas and 2 moles of water |

| In terms off Masses:

16 grams CH, gas react with 64 grams oxygen gas, praduces 449 CO,
aﬂd 36 grams of water-

In terms of particles, ﬂvagadra number CH molecules react with two

Avogadro’s number of oxygen molecules, produces’ Avogadro’s number of

| o, molecules and two ﬁvagadro s number of water molecules-
(¢) Define molar volume of a_gas- What will be the volume of 60
grams of NH, at STP? ﬁbormc masses [H=1 and N=74]
| Molar Volume: .

- The volume af‘ an_e mole- of a gas is-called its molar volume: One mole
of any gas has a volume. of 22-4dm’ at 'STP-

Volume of 60 grams of NH,:

" Number of moles of NH3 =

-

609
179 / mol

. 1 mole of NH; at STP has a volume = 22-4drm°
3:52 moles NH; will have a volume = 3:52 mol x 22-4dnr/mol

= |13-52 mole

= (78-85dn7’) _ | _ .
OR volume = n x molar volume o _
=352 x 22-4 = 7885 dnr’ ' | _

Q2: (a) What do you mean by percentage ‘composition of a campaund?
How the percentage .of an element is calculated in a compound?

| (b) Calculate the percentage composibion of each element in the

following compounds- Atomic mass [AF27, K=39, Mg=2%, Mn=55,

Ne=23, 0=16 and 5=32]- o
() M50, (i) KMnO, (i) NaAl(50),
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@ (a) Percentage Composition:

“The percent by mass of an element is a ¢co
' Formula used to calculate the percentage ¢

e
Stmchtqmetrgﬂl

mpound is called s

percentage composition*’

. 3 . - OW.'
an element in a compound is given bel :
‘ mass of an element in compound

Percentage of an element = = oI rass of the compound

- (b) “Molar mass of MgS0, = 24 + 32 + 64 = 1209/mole

molar mass of Mg50, :
-4 m9= 31,\1700:.2?_99—2 2.0%_
7207 120
% 5= 32 c100= 299 - [26.67%
720 20
%= O sr00=0290 Te3.33%
720 g =

(ii) Molar) mass|of KMnOy 3-39)+ /55 +6% = 158g/mole

% K= 22 x100= 2% - [24-68%
- 158 < IBE" . ¢ _
% Mn = §£ x100 = 5500 e 34.81%
. 587 7 158
% 0= 2% x100= 8499 - [40.51%
158 158 :

(iii) Molar mass of NaAl (50,), = 23 + 27 + 64 + 128 = 2424/mol

% Na = 23 X700 > @3 '9‘.50%)

27 .9 2700

% Al = ——=x100 = == = (1116%
2427\ gz (TR
555780 1000 8490 . osiss
252 242 _
° 7
% O = 2?;5’2 %100 = 12890 _ 55.89%)
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Q3: When steam is pqssed through red hot carbon a mixture of H2 and
CO qases called water gas is formed- Hy0p,) + Cpsy - CO + H,

(a) (Which is the limiting reagent it 24-5 gram of carbon is mixed with
1-89 moles of water vapours? |

(b) Calculate thg amount (grams) of the excess reagent left un-
reacted

e

Solution:
Given equation is as under:
(a) HOp + C—uuy O+ H,
(7-89 mole) 24-5¢ 72 -
(2:0%4mole)
Number of moles of Carbon = 222;?5% = (2:04 moles)"

- From the balance chemical equation it is clear that; |
I mole carbon gives =.1 mole Hy/CO i-e- products
2:04 moales) of-carbon will give' ="|2-04 moles products Y

Similarly ‘
7 mole H,O gives = T mole CO/H, (products)
7-89 moles ‘water will give = |1-89 moles products

As water gives the leasf; number of moles of products so it is a /;mftmg
‘reagent- - , ‘
( b) As l:mh':ibg reagent control the 'ambum‘: of products formation so
aniy 7'89 moles of .carbon will react with 1-89 moles of water because
these are in T:1 ratio in the balance equaf;ion-' '
-1 mole H,O require = T mole carbon
-89 mole H,0 will require = T- 89 mole carbon
Un-reacted moles of C = available moles - used moles
= 2-:04moles - 7-89moles
= (015 moles)

Mass oF un-reacted carbon = moles X molar mass =
0 75 mole x 729/!‘770/6 = |7-80 grams
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. Calculate the percentage yield, if 6-53 grams of hydragen gas
I g Sﬁced when 5 moles of Zn is consumed in the reaction
S pr
or 2Zn + 2HEl ———> 2ZnCl, + H;

Solution:

~ The given reaction is as-follow: _
Zn + 2HCl —— 5 ZnCl, + H,

(Smoles) : (6-539)

Actual yield of hydrogen 9as = 6:53 grams
Given moles of Zn = 5 moles

From the balanced chemical equat:on n‘J is clear;
7 mole Zn produces = 1 mole H,
5 moles Zn will produce = |5 moles H, |

Mass of H moles of hydrogen x molar mass of H
Mass of H, = 5 mole X 2g/mole = 70 grams -
So.theoretical yield of H =70 grams
~actual yield

7% y;e./d =

700
bheoret_:cal y;eld 8
% yield = 222 4700 67"';3 653% -

(b) The percentage yield of the follo
20l # Bl e e § 2Alcl,
How _many grams of HICI w;ll be actua

aluminium metal?
Solution:
Given reaction js 2A] - +

wihg react:an is 85/

Ilu obtamed From 700 qrams o

3612 ——————a» 2FHCI

Grams = ?

7100 grams

G:Ven mass of aluminium metal = 700 grams
mass of Al 1004

My = = =|3-
" molar mass of Al 279 / mol 49 m?{es

From the balanced equation it is clear that

2 moles Al give = = 2 moles AlCl,

Fmole Al will give = 2 oo 7 mole Alcl,
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" And 370 moles Al will give. = [3-70 moles Alci [
’Mass of Alcl, = Mate), X Mmolar mais,

Mass of AICl, = 3-70 mole x 133-54/mole

Mass of Alcl, = L93-95 grami]
S0 theoretical yield of HIC/ is = |493-954 Alct
‘ 27 + {35:5x3)
Given % yield = 85% R T | 27 + 1065
Actual yield = ? | " ' = 7335
actual yield o

x700

% yield =
- theoretical yjeld

Actual 'y{e =2 y.-‘e.ld X theoretical . yie/_d. |

700 . .
8.
- Actual yield = 5x493- 195 _41985: 75 =[479-85 9rams
700 . . 100 -

(c) GrVen the equation N, + 3/42 - 2NH at 577’ How many. moles
of ammonia_will be formed if 6- 3dm of N h_qas_react with an excess of

hydrogen?
- Solution:
Given volume of N = 6- 3dm , Sl
I volume of N, _ 7 6:3dm®
Mg’ mo/ar volume of N,  22:4dm® / mole
b = |0-28 moles| |

From the; balanced chemical equation it is clear that;
7 mole N, form = 2 mole NH; | g
028 mole N, will form = 0-28 x 2 = |0-56 moles

| @5: Given the equation: 2H, + 0, —— 2H,0 .
(2) -How many moles of water will be obt;amed by bummg 56 moles

-of O, in an excess of H,?
(b) How many moles of oxygen would be needcd to react 585 grams |

of H, to form waber?
(c) How many grams of H2' would be needed to form 720 grams H,0?

Solution: ;
(@) 2H, + ozw ——? 2H,0

(excess) (56 moles) | (moles=7?)
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. . ’ .b;
From the balanced chemical equation it is colear tha
| | es = les H.
7 mole oxygen produces = 2 mo o
56 moles oxygen will produce = 2ax506 _
(58-59) (moles=?)

mass of H,’

M, = molar mass of *H,
Y+ 13555 moles
29 / mol

From the balanced chemical equéﬁion it is clear that;
" 2 moles hydrogen needs = T mole O,
7 mole hydrogen will need = %2’ mole O,

. " 7 :
And. 29-25 moles hydrogen will need = 5 x29:25 ‘moles

= [14-62 m‘o/e.s
. (¢) 2Hp=~p0, — £ 2H,0 .
(Grams=2) (120" grams)
i 2 n —_ Mmass of HO 120 grams
LT -

= : di= :
molar mass of H,0 189 / mole >-66 mole%

From the balanced chemical equation it is clear that;
o 2 moles water needs = 2 moles H, ' :

7 mole H,0 will need = g ie: T mole H,

(666 moles A,

= N X molar mass

= 6'66 mole x 29/mole =
_ bHow strange is the logic of our mind .

We ook for compromise when we qre Wrong

But we look for Justice when others qre Wrong

classicrotespefoamz—
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