pAc E Mole concept ch.XI

MOLE CONCEPTY

SOLUTIONS
LEVEL - 1
9. (A)
(Most stable isotope of carbon)
10. (D)
11.  (C)
12. (A
_ 56
Moles of gas = ——=0.25
22.4
. 7.5
Molecular weight of gas = —— =30
0.25
Hence NO.
13. (A
Molecular weight of C.H,,, =60x12+122 =842.
Weight of a molecule = LZS =1.39x10%g.
6.022x10

14.  (A)
1 mole contains Avogadro number of atoms.

5. (A)
Moles of N, = 14 _ 0.05.
28

Number of atoms = 0.05x 2x6.02x10%.
= 6.02x10% .

16. (D)
3
(A) meAzG.OZleOZS
22400

(B) %x 6.022x10% =3.011x10%

11.2

© 35 6.022x10% =3.011x10%

(D)  0.1x6.022x10% =6.022x10%

17.  (C)

Number of gms of H,SO, =0.25x98 =24.5
18. (D)

Moles of H, = % =05

Volume of H, inl=0.5%x22.4=11.2I.
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19. (D)
Moles of Au = 19.7>1000 =100
197
Atoms of Au = 100x6.022x10% = 6.022x10%
20. (A
Mass of one molecule of CO, = Lzs =7.31x107%
6.02x10
21.  (C)
Number of moles of H, = 0224 0.01
22.4
22. (B)
23. (B)
W, =3x3=9g Wy =3x14=42¢g
24.  (C)
In one H,O molecule: 10 proton, 8 neutrons, 10 electrons
Hence in 36 ml, ny o __309 _ 2mols
2~ 18g/mol
Protons = 2N x10=20N4
25. (A
Natoms = ﬁ . Hence it should be of same weight ‘W’
26. (B)
-3
no. of moles = 20 NA _10°3
A
wt =10 xmol.wt =10>M, g = My mg
27. (A
1 16
Al2g; B:EX16:89 ;C:100; D=?=89
28. (D)
A:25x5N, =125N,; B:10N, ; C:4x3Np =12N,; D=1.8x8Np =14.4N, .
Hence [D]
29. (O)
52amu _13
4amu
30. (B)
One ioncontains: 7+24+1=32 ¢
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totales = 2N, x32=64N,

31. (D)
Ne =05x6=3 S Wt=36g
32. (C)

:E; B:4—6; C:ﬁ; D:ﬂ
44 46 18 108

33. (D)

180
Nyo=-—=10
HO ™ 18

2

~. no. of es=10x10N, =100N 5

4. (C)
2.48
MNa,s,0,5H,0 = 5 e = 001

. NH,0=5x0.01 = molecules=0.05N,

35. (C)
nAg=ﬂ><£=i:>atom:iNA=5><1022
100 108 12 12

3. (B)
o 18x333 _
H:0 " 541 (96x3)+(18x18)

37.  (C)

01 ~ _
NH,0 :$:10 3 Hence, molecules = 10 3NA

38. (A
4.2 _
Ny = - 0.3. . total = 0.3x8Np =2.4Ny4
39. (D)

3.42

nc :lzxnclezzou =12x 342 =0.12

s.atom= 0.12N, = [D]

40.  (B)

8.4

nM9003 = a = 01

Each contain (12 + 6 + 24) protons
Hence, total =0.1x42N, = 2.5x10%
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41.

42.

43.

44,

45.

46.

47.

48.

49.

(B)
44 224

n
total = "0 4

(D)
14
()1000 58
2
() 1000 “28
1
(i) 1000 23
(iv) Iml =1g water
i><ff'>
18

(B)

Ngas =

W w

molwt. 3a

(A)
Nge = 8.5 =10moles
55.85

In 60 g carbon, nc =5 .. twice = 10 moles

(B)

Say Ny, (po,), =M then ng =8n

. 8n=025=n= % =3.125x1072

(B)

(9]
A 461964180 =180 X =55.9
100

©)
n, nozﬁ E:E:E:Z;S
127 16 5 2

Hence 1,05.

(€)
Mol.wt. = 0.8x 28+0.2x 32 = 28.8

. VD= % =144

=0.2 . molecules = 0.2N 4

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

pAc E Mole concept

Ch.XI
50. (A)
D _ Do, _ Mg, _n
|, wrtair = '~ = ~a
ceel I:)air Mair 29
51. C=75% H =25%
— E . H - §
12 1
3 S
1 .4 CH,
52. S=50% 0=50%
S= 20 : 0= 0
32 16
1 2
SO,
53. C =80% : H =20%
C _80 ; _2
12 1
1 : 3
CH, = C,H,
54. (D)
CaCoO, L)C?O+ CO,
1 1
Quantity of limes tones = wt. of one mole mole of CaCO,
=100 kg
55. (A)
Moles of H,S=2
Moles of SO, = 12 0.5
22.4
SO, +2H,S—» 35+2H,0
moles 1 2 3 2
given 0.5 2 X = 3X10'5 =15
L.R.
56. (C)
Moles of Mg(OH), = % =1.724
Moles 2H,PO, +3Mg(OH), — Mg, (PO, ), +6H,0
Moles 2 3 1 6
Given 2x1.724
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Weight of H,PO, = 21724 98 _112 6
57. (D)

nHzoanHBOH X2:4 W[=4><18=729
58. (A

2.7

- _x2x108=2.11
A9 (216 +60) |

59. (D)
Nco, =2XNg 01 =2
WCOZ = 2)(44:889

60. (A)
2 2 2
n,:e zganzo ZE Wil’Oﬂ :§X56=3739
61. (D)
3BaCl, +2Na,PO, — Ba, (PO, ), +6NaCl
Moles 3 2 1 6
05 02 1X20'2 -0.1
(L.R.)
62. (A)
Ca(OH),+H,S0, —>CaS0, +2H,0
05
LR

Ncaso, = Nca(on), =0-2

63. (B)
A+2B——>C+3D
5
LR

ne=1B_4, nD:3><”7B=12

64. (D)

LR

AAI—9VE" 144

given

— w =18009
50 —9ven L\

Website: www.iitianspace.com | online.digitalpace.in ﬂ


http://www.iitianspace.com/

DACE

Mole concept Ch.XI
65. (D)
2A——2B
B —2C
3C——4D
“Np=n xzxgxf
CPTTATTLTS
_32
3
66. (B)
molality = x1000| urea: NH, CNH,
Wsolvent |
o)
18
- AO x1000 = 0.192
(1500x1.052-18)
67. (D)
Molarity = —— x1000 = &xlooo ~0.01
V(mL) 1000
68. (A)
[A|3+] _ 20%x0.2x2 _02M
40
69. (B)
Ny :( 100 ij.OleZ = 2x107*
1000
~.n0. of H =2x107* N, =1.2x10%
70. (A
3 molal = 3 mole NaOH in 1000g solvent
vol = & (120410001 _ 1559
d 1.11
. n 3
. Molarity = x1000=——=2.97
V(mL) 1.009
71. (A
n 1
XNacl = NaCl =0.0177
' Nyagi N HO 14 1000
18
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LEVEL -2
1. (A)
A nH—4X1G;g:4, B H—4X312=164
169
Cing=22 ﬁ=22; D:ny _12xﬁ=24
42
2. ©
Total atoms = 200+0.05x N, +102°x N,
~0.05N, = 3x10%
3. (A)
200 144
A:1I0N,; B:11x——=6.43N,; C=—N, x3=9N
A 342 A 48 A A
D:25x3Na =7.5N, .
Hence [A]
4, (D)
(5 (i) 60 x35.5 (iii) 0.1x35.5 (iv) 0.5x71
J 106.5 o '
5. (A)
1 1 1 1
A:—x3N,; B:—x26N,; C:—x8N,; D:—x2N
44”7 A T T A TrpT T A T A
6. ©
9.2
Ex2=nx1:>n=0.4 o wt=0.4x30=12g
7. (D)
8
Neg =N, say. Then Nng=2n=—=n=—
co, y 0 16 4
8. (A)
3x10%
A:0.2x149=280; B:————=x129=69;C:32g:;D:7q.
g g 61023 g=0og g g
9. (D)
1 gram molecule: 44 g
1 molecule of CO, =44 amu
10. (D)
Total charge = 1x N x3e =3N e coulomb
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11.

12.

13.

14.

15.

16.

17.

18.

(D)

12gH,0 8%H,0
45gsilica |——|45gsilica
43gothers 43gothers

100goriginal ‘w'grams
8 % of w = water
i.e. 92 % of w = silica others

Hence, ﬂx w =88g=w =95.65
100

% of silica = 45 x100 =47%
95.65

(B)

(A) atomsof O, = 2x8

5 x6.022x10% ~ 3x10%

(B)  atoms of Be = gx 6.022x10% ~ 2x107%

(C) atomsof C= %x 6.022x10% = 4x10%

(D) atomsof F, = %x6.022 x10% =1x10%

(©)
Avogadro hypothesis
(A)

Moles of magnesium = 2_3;1X 2.68

=0.00335
0

Number of magnesium atoms = 0.00335x 6.022x10%
=2.01x10*" atoms.

(D)
-3
Moles of camphor = 2510 =0.164x10°°
10x12+16+16

Number of atoms =0.164x107° x6.022x10% x 27 (1 Molecule has 27 atoms).

=2.67x10*

3.98x107%

atomic mass = —————-
1.66x10

=24 amu

1 mg of 210P0 = 4.762x10°mol
=28.7x10"

th
2_(1)0 ~1.5x10%*atoms of lead
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1.12x107%°

22.4
No. of molecule = 0.05x10*° x6.02x10%
=3x10%

19. mole =

20.  All non zero digits are significant hence, there are 6 significant figures in 10.3406

21.  Mass of 1 atom = 1.8x107%
Mass of 6.02x10%
:6.02><1023 x1.8x107%

=108.36

22. CaCO, = proton =20+6+24
=50
Mole of proton =0.1x50
=5
No. of proton =5x6x10%
=30x10%

23. (D)
Density = 1gm/ 1 cm®
Molar mass of water = 18 gm / mol

3
Volume of 1 molar = M
6.022x10
=2.989x107*
3x10%am?®
24. (D)
number of e” =52+ 2 =54.
25. (B)
Moles of Ag = i.
107
Moles of Ag.S required =
92> 1€ 107 x 2
107x2+32
Mass of Ag,s= 1072%%2) _; 1405

107x 2

Mass of ore required = %xloo =85.78¢

26. (D)
- 27/ _
Moles of Al = 27_1
2Al+2NaOH +2H,0 — 2NaAlO, +3H,
Moles 2 2 2 2 3
Given 1 excess % =1.5
(L.R)
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Vol. of H, evolved = 1.5x22.4=336 L.
27. ©

M3N,. 28 % nitrogen

E><(3M +28)= 28> M =24

100

28. (A)

Ny =nNx2+2nx4=10n

Nc =2nx1=2n
29. (D)

69.98 x Mol.wt = 21x12 = mol.wt =360
30. (D)

0.014%x mol.wt = 2xat.wtof N

0.014 xM=2x14=28
—m—_28%0 - =2x10°
14x10™
31. (A)
. 90x 20+ 21x +22x(10—x)
Average atomic mass = =20.11
100
X =9%

32. (B)

A. A. M = Mole fraction of O™ x18+ Mole fraction of O'° x16
33. ©

X Y X Y

20 : 80 1 : 2 XY,

10 200
34. N = 26% O0=74%

N = 25 0= 4

14 16
N2Os
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35

36.

37.

38.

39.

40.

pAc E Mole concept

(B)
MxO, +yH, > xM+yH,0

Mole of metal = 2 =0.05
64

3.6

64x +16y
1 mole of metal oxide gives x mole metal m
005 36

X  64x+16y
64x +16y =7
X =2y
M,0O

Mole of metal oxide =

(NH,), Cr,0, =252
NH," =2x18=36

36 %100 =14.24%
252

mol wt

VD = molar mass =140

Xx28=140
Xx=5

(A)
KCIO;—2>KCl+30, ,ng =3

2A1+3/0, — Al,0;

No, .

NaLo0, = %

(A)
N, + 3H, — 2NH,
n: 10 -

10-5 - 10moles

(©)
Fe, (SO4), +3BaCl, ——>3BaS0, + 2FeCl,

n: ? %

NBacl,  Nrecl,
3 2

= Npael, = 72 x3=0.75moles
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41.

42.

43.

44,

45,

(©)
3CuSO,4 +2Al——Al, (SO, ), +3Cu

displaces

549 Al———--192gCu

274 Al displaces ®
.0 =96(¢

(A)

CH, + 20, — CO, + 2H,0
5 - -

5-4=1 - 4 8

~Nco, =4; nCH, (remaining) = 1

©)
ClOHX + nO2 —)lOCOZ + (%J Hzo

Hence, n=10 +§

1 mole CjgHy ﬂ)(m+§j moles

2.5moles—" 532 5moles

X 325x1 :

ie. 10+—= 13
4

- x=(13-10)x4=12

(D)
X With 3,16 Oxygen

1g %0.169 Oxygen

e 3x16 _150
0.16x2

(D)
2AI+§OZ—>AI203

n: n %

2% 27g Al 3 115160,
2

mLth)% mole

2x 27
w=

=189

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

pAc E Mole concept ch.XI

46. (D)
nBaso4 = nso2 = ns (POAC on S)
_8._1
32 4
47.  (C)

Mol. Wt of A,B; =150-+96 = 246
For 5 mol, (246x5)g = 1.23 kg

48. ()
23
Moles of Ca(OH) :wﬂo23 =
2~ 6.023x10
22
Moles of HCl = 301107 _ 4 o5
6.02x10%
22
ot L3007
6.02x10
Ca(OH), +2HCI —CaCl, +2H,0
1 2 1
1 0.05 0.05x1 _ 5 025
(LR)

49.  CuH, +%o2 —>4C0, +5H,0

13
2

58gm %x32 =208

1 4 5

2081000

58
=3.58x10°gm
=3.58kg

1000gm =

50. 3c:+go2 —>3CO
Fe,0, +3CO — 2Fe +3CO,

1 mole of Fe;03 = gmole of O,

1.6 kg of Fe20s require Oz = 480gm
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51. MCls — M + 4ClI
1 : 1 : 4
9> 05
4
_ 05
Mole of MCls = il 25 molar mass
52.
2 Bady X Q M(\ZQ()\1 - (50&30\4—\2 ¥ bMac|
- 2 ) \ i
03 X o) 0' 6
Q)QSWF)\J\\L = % )
oy (@)
53.
aM, ¥ oy D2
oy \ .
%6‘5—-»/\
\'\bem SERG
k=05 > b 3 g
o 7. ‘(}"" (B‘M
54,
o \ ; 5 28
m&h% S0y < \6\3 E )Go
P
wmele %Y\LS s vlg- o )
. G
610
LR = 302
Website: www.iitianspace.com | online.digitalpace.in E


http://www.iitianspace.com/

pAc E Mole concept ch.Xi
55.
- (s,
Hy % o =5 K¢
\
\ 4y
12-\\2 ire 272
= 6% L
56. R
> 'Z/Q\\Lo~$
\ A 30, i 2
R 2
o-
S XY
D 5: Ak = QA Xl
A 9() gam
ol =0
57.
_n W= ? oM
5 =
Q\)HOLQOW o g 5 AL
' 2\ e
o= \-06mele
58. (A)
Consider 1 L solution
%X(d XlOOO)Z(DH2804 :36X98
o d=1.22g/mL
59. (D)
100g CaCO; —*™ , 2mole HCI
with { 25Lj><0.75M HCl
1000
. 0=0.9375g
60. (B)
2.125 .
n =Nq~- =Nyl =———— = V(L) x Molarit
agel =Nerr =Nhel = 5+ (L) Yy
Molarityzwzo.w
143.5x 25
61. (A)
Moles of CuSO, = 1595 _ 0.01
1595
Weight of solvent = 100 — 1.595 = 98.505
Volumes of solvent = 98505 _ 82x107°L
1.2x1000
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001 _ 0.12M

Molarity = 520107
X

62.
wolt 6 1, S0 - 34 mdle | Lbne
Mz | §¥ 3t
= %é)(q(z
S0y
. %HL = 552'5/944,
L'{) domily 0 oA 4
B @,6 Rotutise = |000MIX
mons % @6’ W,50 = SSQVZ Xloo
\oooxd
o4 ”‘E,%%E 3)m

ol P am)m\
s

63.

mans ofselli 100

ThE] TR M%gn&iww
- D prets
a8 Rl A mamdy weles

B = \DDoL % =15F
X +60 i

oy @)

64. (A
mass of Cyclohexene
_100x 221, 15 _ 61.5gm
100.2 100

65. % Loss of H,O
~18nx100 _ 55.9

142+18n
n=10
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PREVIOUS YEAR QUESTIONS
1.

th.XI

mely 8 BaCOg = T¥0 »
a7
Vedume of STP 2 QS x 220
\a%¥

=, e

oy 6 Mg, S Oy 0¥, 0

= 222 =-0-|

Lk

moly &f OXggen > o\ xI4
oo 8 0Xygenz OLXIY XS

= 22Y

Doty 96 pel = 1% Z’M)CC ‘
muslon mcuus()éa'icl =14+ 355

a2 it

= 345
tnolosily Of #et = Donsdy  x[000
W. .
= | X000
orn () = 3205 M
vusloo, Mass = 100 XYY
0r'D
L{
= 145.0%.XI1D,
Cq\) 1Y
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_ _ 100X32
metsador M2 2 =
=100 i
(0)

O
Sucsoor = Cl?»Mr"l 2 3

2.
\mele <= us X G

o )

Cporfpoa ‘ ﬁpg{g.d;@nmﬂ
olomords Jg,jﬂ\gwu'

i Jchan

Jolumt % % Lo e\ by

sl 8§02 = 0:2) - 000%3%
o 2xf 24

' —=5) R H,D
Qu, + o, T R
&, 5 \ - =
op 32gm 26 9
= («(”\’e&
ouvs (b))
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10.
2L
- mZcC
Lu(am)
e
11.
c-24 =2
12
ch/:%
|
b= 2.9:, ion
T
. € H,8
SRFE s
12.
mele = 1
DéOL 22Y
B
mMmann %02’ — ;T
= \43 ?{V\
Ons (ﬂ \
13.
ol
o Q() L 224
OJ\AU’)
14.
Ma = OF) meLg
mel & X = 0%
Totod number = bl 2
= 0:3 X 6-02X10
= 1«gosucios
oh U’)
15.
— u‘z‘g = —
oo of Wi % 05
x N A

no-ef o= Yx0as
23
- 4023 X0
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DACE

16
. 2 e
o?Xsz 6;ww Ul e
\“ey 3“‘3 7Ky
s @)
17.
molt of HNoy = mxv
= 250 x2 =05
(000
HNos W s d"5 XGSX%
= L/59,m
am (b))
18.
. > e\
Bl
00D 0'00)
ol X00!
ars (2 i
19.
6 x16°
W = 'OZ.
mole &) Tor K>
. 5=
ooty 7 iy
— 15 m@)
20.
' 9
L 10 2= (
o) ' 2
XAy i

QXux0sh 056
LS

= o 4
MBW
OVMLC>

\404¥t{ = D”é ?7"‘
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21.
T
B " zx\\'L
i = R o _ 224 U
= \nwle
am €)
22.
J(a')lggy_am &»6 H, O
B = et
(¢
) 18 mele
@> 19 mole cule
(0(’> J"_g_ = 0l ot
19
23.
paqpdesy flupgadsd rumsse Vs
@ D/L&' ?«Qi@a jy"om boox2 (o™ mels
Wy char \ . ouled
20 i JJMU' )
oty Goxr Xtoo I A éM wele 84
ey g 6 |2 }
L P o T O
Howtintn B Y ‘ 1
MCWW o chomi cat fat et I
B) ook ot O &QZWMMOJ@@
(&) e oeBE
S egch ebhe Ln A lompound
©) T difonilion 4 mino
Qs @,)
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24
Coy -2 0 4 Cor
TR o
molivats " '
o Qg bo g g
otz ZYx g 2 gm
4o
= 16e 9
6‘ .
wily = 16F RO =LHE
[/ 20
25.
Iéqﬁ/ﬁ\ QaNO_g w P}«,W\JL”}]ODM]
Solution
g,qgg,m @ n(jNCB us JFWW
50 m\  Soludion. ‘
5 g%m MNael W U loom|
-9 om f\m!. w | prasadd T O
Qplubioo -
fawos + Neel —> fgel - vmbes
y : - 00!
g5 o= 08497 ol S
70
masnf Pael
o ()
27.
Let atomic masses of Xand Y be A, and
Ay, respectively
10
For XY,, Ny, =01=——
S Ay + 24,
or A, +2A, =100 i)
9
ForX:Y,, n,, =0.05=———
s N 3A, +2A,
or 3A, +2A, =180 (i)
Onsolving Egs. (i) and (ii), we get,
Ay, =40gmol™ = A, =30g mol™
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28.

Molarity and normality are temperature
dependent because they involve volume
of solutions. Volume is dependent on
temperature.

Moles of solute

Molarity (M)=
Volume of solution (in L)

Molality, mole fraction and weight
percentage does not depend on
temperature because they involve
masses of solute and solvent.

29.
Number of molecules =Mole x
Avogadro's number (N,)
The number of molecules of waterin

each of the given options is calculated
as

(i) 18 mL of water
Number of moles(n,, )

Mass of substance in g (wy, o)

" Molarmassing mol ™ (My. o)

Wy, 0 =189
['.'Densit;]/gofwater(dHEO): 1gL7"]
N4, 0 :%:]
Number of molecules of water
=1xN,
[ii) 0.18 g of water
M, o =\:;H_20_%=0.01
Ho 0
Number of molecules of water
=0.01xN,

(iii) 0.00224 L of water vapours at Tatm
and 273 K. At STP[1atmand 273 K],

Number of moles[with reference to
volume]
_ Volume of gasinlitres

22.4
=0.0001

_0.00224

Number of molecules of water
=0.0001xN,
(iv) 107 moal of water
Number of molecules of water
=107 %N,
-~ Among the given options, option (i)
contains the maximum number of water
molecules.
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30.

According to Haber's process,
N, (g) + 3H,(g) ==—2NH;(qg)
Now, according to above equations
2 moles of ammonia (NH;) require =3
moles of H,
. Imole of NH; require =3/2moles of H,

or, 20 maoles of NH; require :% x 20

moles of H, =30 moles of H,.

Note Involvement of any limiting
reagent is not mentioned in question.

31.
In ]7715Lu,
Mass number(A)=175=n+p
Atomic number(Z)=71=p=e~
.. Number of protons =71
Number of neutrons

=A-Z7Z=1/5-71=104

Number of electrons =71

32.
Tmole of carbon atoms weight 12 g, its
contains Avogadro number of carbon
atoms, i.e.6022 x 10% number of carbon
atoms.

33.

Number of atoms(n)
Mass in g(1g)x Atomicity of

the moleculex
Gram molar mass (M)

[**N, =Avogadro’s number]
b e Atomicity

Na

S0, 0> Ny > Nyg > Ny
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34.

Simplest
whole

number
ratio

Atomic Relative Simple

Element % number ratio of
mass

of moles moles

C 78 12 78_g-65_, A

12 65
H 22 1 22_,, 22 _ 3
1 6.5
3.3

The empirical formula of the organic
compound is CHs.
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