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SOLUTIONS

Module - 1 / JEE-2022

Chemistry Chapter - 1 Stoichiometry - |
EXERCISE-A
g .
1. (@ gm-atoms= X = gm-atomsin24 gm Mg=—-=1

b) gm-atomsin62gm P, = % =2

(¢c) H;PO, =n-factor=3 = moles= o3 =2 and gm—eq=

196 196 ¢
98/3

(@ Ca(OH),=n-factor=2 = moles= En =2.65 and gm-eq =n-factor x moles =2 x 2.65=15.30

(€ 1mol Na,CO,=M_ gm=106 gm
16

1 1
(H moles of SO, “e = " = No. of Molecules = moles x N o x6.02 x 102 =1.5x10%

©® (M, )HQO =18 gm =Mass of 6.02 x 10** H,0 molecules = Mass of 1 H,O molecule =3 x 102 gm

2.(0) No. of CO, molecules = 10?! =

gC02

x6.02x102 = gco, removed=73.3 mg
44

= mass of CO, left =200—-73.3 =126.7 mg=0.126 gm

1

3 6 4 5 23 3
3.(A) Volumeoflmolatoms:ch = Volof latm=—x———=—nr" =1.0x10""" cm

10 6.02x10% 3

4. ()(B) Let weight of compound =100 gm

A
~ B

50gm

(i) (A) Let density of H,O =1 gm/ml

(iiii) (B) (2) gm of N, =7 x 2 = 14
23

3x1
(b)gmof C=—+x12=6
6x10%3

50gm | 50/10 moles
50/20 moles

5
2.5

2
1 } Simplest Ratio = A,B

0.0018
=107*

= gmindropof H,O=1x0.0018gm = moles =
18

= molecules of H,0=6.02 x 10 x 10#=6.02 x 10"

(¢) 1 moles S=32gm

(d) 7gmAg
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EXERCISE-B

1000 2000
1. @ Sugar=C,,H,,0, =342 gm = moles of sugar (n,) = BW? ; moles of H,O (n,) = T

n
= Ysugar(B) = ———=0.0256 5 1 =1- %5 =0.974

n, +ng
gp 1000
% of sugar (by mass) = = =333% = % of H,O(bymass) =66.7%
gat+g 1000 + 2000
A TEB
(b) (B) = — Ay =2 19 05 74.8
Nye =—;n =——kg = myye, =——=1.05 = x=74.8gm
MG THROME T 000 MeC = 75
49 1
2.(C) gHzSO4 = 49gm = nH2504 = & = 5 5 V=1Lt = Zsolution = 1000 x 1.049 = 1049gm
= &H,0 =1049 —49 =1000 gm
/2 1 1 /2 1
H)SO4 :TZE s Nuyso, = 2X5:1; My,)s04 T o
3. @ x% by mass
x g of solute in 100 g solution
(100—x) = mass of solvent
X
Mo 1000 = _ 1000 =m
100 —x (100 —x)M,
X
10xd
Mo L 1000=M = =M
d M,
b)) x% volume
xg of solute in 100 mL of solution.
X X
1000x X
Mo 1000 =m = — % ; Mo 1000 =M =10 =M
100 M, (100d —x) 100 M,

4. (@) Letthe volume of solution = 1L = moles of solute = 1 mol

1
m=0.8

=——— =g, =1250, gg =1x85=85gm | M = 85gm/mole
g, /1000 A B [ NaNO3 J

1335
= Zeolution =1250+85=1335gm = dgution =000~ 133 g/em’

29.2/58.5
() NNy =—————— = 0.5 = [CI' ]=0.5M(n 1 lit) [Note:2.92 gm NaClin 100 ml So, 29.2 gm NaCl in 1000 ml]
1

BaCl, 3 Ba”+2CIT = 2x=05 = x=025M
xM 2xM

n 0.25
BaCly =025 = Npacl, :T = ZBaCl, = NBaCl, x208.5gm =12.75gm

Let ‘n’ be moles of BaCl, =
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10xd 10xxx1.2
M= = 3=——
M, 158

. () = x=39.5%

(i) Let the volume of solutionis 1L = 8i,0 =1200-474 =726¢

XN325203 = W = 0069
3+—
18
I - - _ Na,$,0; — 2Na* + 5,07 |
(iii) myg,s,0, 226/1000 413 = m 2x4.13=8.26 and mszog, 4.13 [ a35,0; a 203
. ()(A) Moles HClreq=0.2 x2=0.4 (n-factor HC1=1) [Moles = Molarity x Volume of Solution (in L)]
(@ MolesHCI=0.5x0.5+0.1x1.5=0.4 b) Moles HCI=0.5x1.5+0.1 x0.5=0.8
(¢©) MolesHC1=0.5x1+0.1x1=0.6 ()] Total volume = 2L ; Moles HC1=0.5x0.75+0.1 x 1.25=0.45

(ii) ( B) Let volume of solution = 1L = g,juion =1000x1.0585=1058.5 gm
1

gp=(1x1)x585=585gm = g, =1058.5-58.5=1000gm = m=———=1
1000/1000

(iii) (D) mmoles HCI (from 0.2 mol HCI) =200 ; mmoles BaCl, =100

mmoles C1™ =200 mmoles CI” =200 [BaCl, —— Ba’* +2C17]

400/1000
= =0.8M

= [C']=——=0.
500/1000

(iv) (D) Na,SO, .nH,0 —25 Na,SO, + nH,0 T

100 559
(100gm) = —— moles (55.9gm) = —— moles
142 +18n 18
100n 55.9
Imol Na,SO4.nH,O=nmol HbLO = ——=—— = n=10
142+18n 18

10xd 10x90x1.8
(V) (C) MHzSO4 = M = 08 =

165 = 165xV =02x1 [M}V, =M,V,] = V=12ml

o

(vi) (AB) Molarity and Normality depends on the volume of solution (“T” dependent).

1
(vii) (CO)M, V=M, V, = M, =0.2x =2x107* = N, =2x2x10* =4x10*N
172 272 2 2
1000

yg 1000

X
-3 My

(X)(D) Use: Apy =X XGA; = 63.546=xx63+(1-x)x65 = x=0.727

(viii)(D) Use: m =

= 73=0.051 [M,=18 gm/mole]
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EXERCISE-C

1
1. @ Ag,CO; — 2 248(5)+CO,(2)+ 0s(e) [Residue = Ag]

2.76
——=0.01 moles of Ag,CO; = gmofAg=(2x0.01)x108=2.16 gm

276
() K,SO,+BaCl, —> BaSO, { + 2KCl

5/174 10
KySO4 =, =

/4 87
© Ca(HCO,), —25 CaO +2CO, + H,0
1
Moles Ca(HCO,),=2 = Moles CO,=2x2=4 = %yield CO, =~ =25%
4

@ NaHCO; =Na® +HCO; = n-factor =1 = Exunco, =84/1=84
SO,=H,S0, = n-factor=2 = Ego, =64/2=32

1
2. (i) (D) H, +502 — > H,0

Initial moles 3 15 - = Both gets consumed completely (H,and O,)

Final moles - - 3

(i) (C) 41" + Hg*" —— Hgl?™

Initial moles 1 1 = I" is the limiting reactant

1 1
Final moles - 1-— —=0.25
4 4
(iii) (A)  2H,0,(aq) —> 2H,0(¢) + O,(g)

3L
3 01 1
Moles O, :a = Emoles H,0, = Moles H,0, :Z =01xX = X=25M

10 10x4
4X +96 4X +96
™@B) 1 mole of Mg,(PO,), =8 mole of Oxygen atoms.

(iv) (A) 10 gm X,0, = moles = ng—{ j|><X=5.72 = X=32amu

= 1/4 mole of oxygen atoms = % x % mole of Mg,(PO,),

=3.125 x 102 mole of magnesium phosphate.

vi)(A)  BaCl,.xH,0 —1€4Ne , gacy) + xH,0
(1.763gm) (1.505 gm)

1 mole of BaClz.tzO =1 mole of BaCl2

1.763 .

05 )
= 509+ 18x mole of BaCl,.xH,0 = 509 mole of BaCl, (given)

1.2 10
;' Moles BaSO4; =——=Moles K,S04 =—xV = V=44.7ml
233 87

[JEE-2022/Module - 1] N
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1.763 1.505
= = X =2
209 +18x 209

(Vii) (B) /n + 12 —> Zl’lIz

(viii) (A)

Let ‘g’ grams of Zn & 1, were taken initially.

moles of Zn = molesof lp= -5 = > molesofZnlefi= (5~ 5 = 65139554
189
... fraction of Zn left = 05254 _ 0.74
65

4C215 (PO4)3 F + 18S102 + 30C —_—> 3P4 + anFz + 18Ca5103 + 30CO

Initially 0.1 moles 0.36 moles 0.9 moles

Using mole concept :
4 moles of Ca,(PO,),F = 18 moles of SiO, = 30 moles of C= 3 moles of P,
Here : SiO, is limiting reagent.

So : moles of P, formed = % x 0.36 = 0.06

®)@A) Al % Cl,—— AICI;

1 mole of Al=1 mole ofAICI3

6.67
moles of AICI, produced = B335 =0.05 = moles of Al reacted = 0.05

Total moles of Al taken = 0.05 + 02—574 =0.07

3

(@)  KCo; ——» KCl + 20,

1 mole (given) 1 mole 3/2 moles

2A1 + %Oz —> A1203

2 moles 3/2 moles 1 mole

EXERCISE-D

3
SHCl = 3g/L = NHCl = = Meq HC1

1. @) - x2.5
36.5/1 36.5/1
4000107

Meq Al(OH); = WX x = Meq HCI [x =No. of tablets] = x~ 14

® N 10xd 10x1.85x1.025 0.51
QOHR =g 40

Meq Ca(OH), = Meq HCI =  051x25=0.1x1)xV,, = Vy,=127.5ml

(© MeqNaOH=0.1 x40 =4=MeqH,PO, (in 25 ml)
Chemistry / [JEE-2022/Module - 1]
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Meq H.PO, = 4 250 40 =—5 %1000 1.32 d 132 /em®
= cq =4X—= = X = g =1. = =——2¢g/cm
T 25 98/3 H3PO4 1

| 5
d MegqNaOH= s x25= 3 Megq oxalic acid in 16.68 ml.

5 250 1.575
= Meq oxalic acid in 250 ml =—X = x1000
3 1668 M,/2

=  M,=126=18n+90 =  n=2 = H,C,0,2H,0

4
E x1000 = E=42

1
() MeqH,SO,= By x40 =20 = Meq carbonate =

100
1000

2.24
() Moles NH, =——"-=0.1= Mcq NHy(= NH,0H) =Meq H,80, = (Mp;s0, *2)

= M0, =05M
2. Meq acids = Meq HCI + Meq H,SO, = (1 x 2) x 500 + (2 x 2) x 100 = 1400

Meq base = (1000 x 1)= 1000 = Meq acid, . = 1400 — 400 (in 600 ml)

left

) 30 143
in 30 ml =400 x 00 =20 =Meq Na,CO;.xH,0 =———x20

= Meq acid
E=M,/2)

left

Thus, M =286=106+8x = x=10

N 1
NaCl + Na,CO, —=20mb, 23ml 50, —HCI [:Bx 50 = 5 meq HCl]
- = v

4gm

Thus, MeqNa,CO,in25ml=35 [As HCI doesn’t react with NaCl]

g
= MeqNa,CO,in250ml=50= 10672 x1000 = gna,co; =2.65gm

5
x100 = 66.25% and % NaCl =33.75%

= % N32CO3 =

In 30 ml Meq HCI = 0.1 x100=10
4. (i) (D) n m Meq NaOH = 0.2 x 30 = 6 MeqHCl left=10-6 =4=Meq KOH=0.25 XVKOH = VKOH: 16 ml

Meq H,S0, = (2x0.2) x 100 = 40
Meq NaOH = (1x0.2) x 100 = 20

(ii) (B) } Meq H,SO, left =40 —20 =20 = [H'] 0.IN

1004100

(iii) (C) MeqHCl=(1 xx)x20=20x
Meq NaHCO, + Meq Na,CO, = (0.1 x 1) x 10 +(0.2x2)x5=3 = 20x=3 = x=0.15M

[JEE-2022/Module - 1] \ Chemistry
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( MISCELLANEOUS EXERCISE |
1.(C)  Moles H,S = 7 _17_1
Mpyy;s 34 2
Also, 1 mol H,S =5 moles H,SO, [from Stoichiometry of reaction]
~  LmolH,S =2 moles HySO, =M x V, = V. =29 _osL
2 2 ’ L 01
CO32~ A
2.(B) CaCl, + NaCl ———— CaCO; l 2 5Ca0+ CcoO,
Moles of CaO = % = Moles CaCO; = Moles CaCl, = = ‘ﬁcllz
= gcacl, =3-21gm = %CaCl, =%XIOO =32.1%
3.(A) C4Hg(g)+60,(g) —— 4CO,(g)+4H,0(¢)
X moles 4x moles 4x moles
13
C4Hjo(g) +?Oz(g) —— 4C0,(g) +5H,0(¢)
y moles 4y moles Sy moles
Equate moles of CO, :
35.2
= 4x+4y=ﬂ=0.8 = x+y=02 ..., @)
and Equating moles of H,O
— 4x + 5y =116—é2=0.9 ...... (ii)

Solve forx and y to get : x =0.1 = ZRutene = 0-1xX56 =5.6gm

4.(B) 2P +3Q —— P,Q;

y=01 = gpume =0.1x58=58¢gm = % Butane = % x100=50.8

P+2Q ——PQ,

15.9 9.3
MP2Q3=E=2P+3Q and MPQ2=EZP+2Q = P =26 and Q = 18.

5.(B) Let volume of HCl and KOH eachbe Vml =  Volume of solution 2V

MeqHClI=1x02xV=02V;MeqKOH=1x04xV=04V

= KOH is in excess
HCl + KOH —— KCI + H,0 Mmoles Ko, =02V + 0.2V
Mmoles 02V 04V
MMoles - 02V 02V -
= Mmoles K7y =0.2V + 0.2V
Mmoles OH = 0.2 V and Mmoles CI- = 02V — [Kﬂ —02M: [OH_J —0.1M, [CI_J —0.1M
Chemistry
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6.(A) NaCl doesn’t react with HCI as it is a salt of strong acid and strong base.

1 8CaCo;
Meq of HCI = — x 120 = 12 = Meq CaCO; = =% 51000
€40 10 -5 T 0072
0.4
= gCaCO3 =06 = % NaCl= T x 100 =40

7.(D) 7,03 +3H, —— 2Z +3H,0
Mmoles H, = o 3
2 0.16

= 3 mmoles H, = 1 mmoles Z,0, = (22—4—48) x 1000 - Z =56 gm

8.(A) Meq carbonate used for HCI = (0.1 X 1 X 50) — (0.1 X 1x 24) =2.6

— 2.6 = Lx 1000 = Ecaponate =100 = carbonate is CaCOj5

Carbonate

9.(D) Note : NaOH absorbs CO,
Only N, gas will remain as H,O will become liquid at 25°C

Nyrea = 0120 = 2 mmoles
60

From Stoichiometry, ny, =2X2=4mmoles =4 x 24 cm’® = 96 cm’

10.B) M,V,=M,V,

1.7 S
1.5xV, =—x100 |[M=— -
L { Mo} = V,=6.67 ml
222
11.(B) Moles of anhydrous CaCl, ZE =2 = No. of CaCl, molecules = 2N ,

No. of ions =2N,  And No. of ions = 4N,

12.(D) Let 100g/mol be molar mass of the compound

7 24.2
Moles of atoms of element X = % =1 ; Moles of atoms of element Y = ?z 1.5
So, formula of compound is XY,  or X,Y,
13.(A) Letxbe valency of element M = Formula of oxide is M,0,
Now, (2xxXxX14)+(xx16)=44 = x=1 = Atomic weight of element =14 x 1 = 14
14.(D) 2NH, + SF, — N,F, + 6HF
.. 2 8
Initially — moles — moles - -
17 18
. 8 5 1
Finally - —-—moles — moles -
18 17 17

1
=—x100g =5.9
17 g g

, 3.56
% yield =;><100% =60 %

[JEE-2022/Module - 1] / Chemistry
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15.(B) Moles of H,SO, used = i>< 0.5=0.005
1000

= Moles of H* ions used = 2 x 0.005 = 0.01
= Moles of NaOH used = 0.01 (As Na,SO, is neutral being a salt of strong acid and strong base)
= Mass of NaOH used = 0.01 x40 = 0.4¢g

(20x1) +(10x0.25) 075 (100 x1) + (50x0.25)

: M, Vi + M, V,
16.(D) . =075 Using: Moy =| —————
40 + 20 100 + 50 Vi+V,
40x1) +(20x 0.25 50x1) +(25%0.25
( )+ ( ):0‘75 ( )+ ( ):0‘75
40 + 20 50 +25

17.(A) Let M gm/mol be molar mass of acid
6 12.5
Now  —X2x1000X——=10x0.1=1 (Decinormal means normality is 0.1 N)
M 1000
= M =150
. . 10
18.(A) Mass of alcohol in 2™ solution :E x80x09=72¢g

90 7.2V
Mass of alcohol in 1% solution = EXVX 0.8 =—0g

Since same alcohol content is used.

7.2V
So 72=—— = V=10mL
10
19.(C) Strength of NH,; =1.7 g /L.
(100 mL)
1.7 100
= nNg, in 100 mL solution = —X——
17 1000
=0.01 moles.

These many moles must be present is 1.5 M NH,.
So, volume of NH, required =V

V, . x15=0.01x10°

20.(B) Na,CO; + NaHCO; —— 0.248gm loss due to CO, + H,0
2gm

Na,CO; —25 Noreaction 2NaHCO; —2—5 Na,CO; +CO, +H,0

2—-x) 106
X gm 2—-xgm = X——gm

84 2

2—-x)| 106 1.325
x100=66.6%

= 1.752 (Residue Na,CO,)=x +( ” Xx—gm = x=1.325gm = % Na,CO; =

2
Chemistry / [JEE-2022/Module - 1]
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21.(A) Let meq of NaOH = x and meq of Na,CO, =y

Meq NaOH + % Meq Na,CO; = Meq HCl

— x+%=0.5><21=10.5 ,,,,, G
and %@C% (= left) = Meq HCI
y _ —
= 5—0-5X7 = y=7 ... (ii) = x=7
gNa2C03 0.371
———=x1000 = = =0.371 9% Na,CO; = ——x100=49.5
Now, 106/2 y &Na,yCO3 = o Naytls =03

[JEE-2022/Module - 1] / Chemistry
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