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Chapter13. Dilute Solution and Colligative Properties

Q1.
Sol: 2 g ofurca CO(NH,),
gl o ca e A b s
22+ 164 2(16) - 60 =30
Wi ol water =314 ¢
e o
warte 18
e — el L 0.018~0.02 Ans
2 mlll{‘d e nwull:r 1'7777 =
Xowerl =X =1-0.02=0.98  Ans*
Q2.

Sol:  When solution is very dilute

molality = molarity

& when solution is not dilute then molality = molarity
Q3.
Sol: - Wtofsugar (C,,H,,0,,)=34.2¢

Total wt of sugar syrup = 214 2g

Wt of water (solved) = 214.2-34.2=180 g

34 .
FLelnag x1000 = o 0.556m
180 8

34 .2
x 340 0.1 0.1 Ans
G Sryime = =000
mugar = 345 +1{-3._0 0.1+10 10.1
342 18

Q4.
ns

Sol: molality=4m= ————_____«1000
. wtof solvent
I

5

ng _ wt of solvent

nS + nSolvent nﬁ JE nsulvent
wtof solvent wtof solvent

4

25 1000
4 1

Cee—— water

1000 ' 18

0.004
3 -0.0672 A
0.0595 o

P

~"Since solvent is water (n“’“‘!;'_ = > 1 A .I._Ig}
'ww:l,ter
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Qs.
Sol: % by wt =70%
Sp. Gravity = 1.42
d_.=1.42¢g/ml
%bywtxdensity x10 70x1.42x10 142x7
Mol.wt 5: 63 639
Now since V.f. of HNO, =1

~.Mol. Wt. = Eq.Wt.
& Molarity = Normality

.. Molarity =

=15.8M Ans

Q6:
Sol:- % by wt of NaCl = i}C_) x100 =10%
d, .=107g/cc

Y% by wtxd_ . x10 10x1.07x10
M.w 585

. Molarity = =1.829M Ans

Molality = Z”%@x 1000 =1.899m  Ans
Q7.
Sol: % by wt = 50% of C,H,OH
. Wtof C,H,OH = 50g in 50 g of solvent
50/46 1000

mC2HSOH= X1000=4—6=21.7M Ans
% by wtxd )
. Molarity = — Y WER G2 10 Lm0 iad X 10 =993 M Ans
M.w 46
50
mole fraction = 5 AE?O = : 0817‘0827778 = 0.281 Ans
Do~ i 10874 2.
08.
Sol: Molarity = e x 1000 =—DSowe .4 41000
: bt wtsolution """

__I!_So!me % 1000 . d

& solution
M = solute % dﬁnluﬁu" % 1000 S Solvent ¥
‘VtSu!ule + WtSolvrm z ( Wt solute + Wtsf’]\'m’.l]
Wt solvent Wtsuh'em
M = 7 I X dSu] =N = —--—-—-—-—-—-—-—-——-——]::11 z ds(‘;”ﬁ
Nsowie X Msaiue {--— —xM'+ 1)
\ tsoi\r:nt - 1 ] 1000
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dmtm:un i M( o + i] Ans
1000 m
Q9.
Sol: 400 g with 20% solution
. Wt of solute = 400 x L 80g
100

.. 50 g has precipitated,
So 30 g has remained. Wt of sol =350 g

.. % bt wt of solute = 30 x100 = -3199 =8.6% Ans
350 35

Q10.
Sol: 25 g of CuSO,.5H,0

*r 249.5 of CuS0,.5H,0 contains 159.59 of CuSO,’
159.5

249.5
.25 1595 <1508
24954 %

For 8% sol, Let x i1s the wt of solution
=15.98
100 !

«=1998 100 75,

. Wtof water=199.75-25=174.75'g, Ans
QIl.
Sol: V.., =11lit, d =1000 g/ lit

W, = V.d =1000g

Water
wtofsol” =500x1.20=600g
Total wt of sol = 1600 g

A |

4

Also wt of HNO, = 600 x —>-192g
100

% by wt of HNO, = e
1600

Q12. .
Sol:  Total wt of solution = 300 + 400 = 700 g
22 4 400 % 22
100 100
=75+160=235¢
2
"% by wt (Now) = 998 x100 = 33.57% Ans
700 g

x100=12.0% Ans

Total wt of solute = SPO X
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Q13.
' % bywtxd_ _x10
Sol: Nomality = i Ao foni
Eg.wt
0
9.28 = Yoby wtx1.31x10
- 40
%bywt= 2o 58 336%  Ans
Q14. '
G —
SO]: XSOlute o P Solveré; PSquLitm =t 2
' P Solvent 100
nSnlute S 2
nSﬂIule e nSoIvent. 100
nSolute
tholvem Lo 2 :
nsolure 1 nSn]ute 100
Wtsolvent WtSnEvcnt
oA
1000 _ 2 18m ... 2
_31_.-+i 100 18m+1000 100
1000 18
= 1800m =36m+2000 = m= 20(?0 =1.134
; O
Q15. ; i
1.68 : 1
e = =3
Sel: X = 342 == 200 = 5x10
Sidorac 1.6&+ 15.6 1 +0.867 0.872
342 «18. 200
At 100°C,P% ... = 760 torr
- PUSﬁlwzgt e PSoluti.on :\ 5734 x 10—3
Solvent
Pootution = 760 - 760x5.734x 107
= 760 - 4.358 = 755.6 torr
. Psolation = 755.6 torr = 755.56 cm of Hg Ans
(I torr = Imm of Hg)
Ql6.
Sol: Xﬁnlulc = M = _4"'
760 760
RANCHI CENTRE : 606, 6th Floor, Hariom Tower,
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(=) Eﬂ‘i = _i_ . g e Pusolvant ) Psnluu'“
nﬁﬂ"?"l 756 nsol'venl Psolminn
wtsolute
= AR S
1000 756
18
4% 342 %1000
Wtofsolute= —= =" V1
756 %18 100.53g  Anms
Q17,
Sol: — nS("“'"‘ = Pﬂsl‘"\‘"f __Psnlulion e 442 -4 10
sulvent Solution 41 0
olg
= Msuhﬂc = __:-si 6-1 5 _?:4— i 32
0 74 4 I 0 N15ui|u!c 50 4 1 0
_6.1x74x410 _ _
Solute 50)(32 —] ls.ﬁ?g A[]S
Q18. ¢
Sol:

P, =143mmof He

Wtof CCly= V., xd,, =100x1.58=158¢

! 158
e n(‘(‘h =

non volatile 0.5 g

124+4%x355

158
=—=1.02
154 =

0.5 x
Solute = _6_5" & 7'? X I O_-',
; B 1IX107 7 143-P .
e XSDIUI: = = _ solution
gy Ty 1.0337 143
Fottion =143~143x7.45x10™ =141.93mmof Hg ~ Ans
Q19. b, S
bl o
S l: 2 water sol-" P N
0 XSnlulu P“-at Qp_‘ml—' s P\\'arcr(t_-XSulute}
Dsoie
For molality = Im; X, =—"soue W soiven
nSﬂh.;la: + nSn!vcm nSqu!c ¥ nSolvem
tSquem Wtﬁulwnl
RANCHI CENTRE : 606, 6th Floor, Hariom Tower,
Ph.: 0651 -

2562523, 7488587412, 9835508812
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m l

1000 1000 _ 0.0l

om 1T 1 1 0001+0.055
1000 18 1000 18
P.m!‘.;::-m = P—.nu:cv(l == xmmn }

For (b), X, 15 less. s0 Psunon Will be higher.

=0.0177

lulue —

Q20.
20/ 0.1428
Sol: xhl,,‘_,k_=_}§.i4§9 = =003
140 18
P.\ululu-n PR SN 8, (SRR & A
160 = 0.031x P solute + (1-0.0311)x150
160-144.42 =0.03.P ..
14,585
P’ e = 470.5mm of Hg Ans
Q21. '

Sol: d, .. =0879g/cc & d .. =0867g/cc
If V is the volume % of benzene
% of toluene = (100-V) ml
. Totalmass (100 ml) = V,__... X cne + Viows - = toutene
. =V x0.879 + (100- V) x0.867
_ totalmass  0.879V +0.867(100- V)

n = Ans
= total vol. 100
Q22.
Sok: P’ =445mmofHg & P, =88.7mmofHg
clhmol“"ﬂg‘g-hm-”%g—g—-=l30 & n&iﬂhﬂolz‘_v'm:m_zgzl.zs
: cthanol g Mmh&ml 3
1.3
L X e it 2 0)5]
S 3125
e L TR A e

wethanol m =
PLeX P +Xap
=051%x44.5+0.49x88.7 = 66.16 mm of Hg
D AT Xc‘h.[’“ﬂh =0.51x44.5=22.7 mm of Hg ‘Ans
Py nnnt = X e P e = 0.49 % 88.7 = 43.46 mm of Hg Ans '
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. P : 74
S Xy mtel = 22 =034 Ans
. P--u..z G616

!
!
|

023. -
Sol:  P" =22mmofHg. P’ =75mmofHg & P

oo = 30mm of Hg
. Letmole fraction of benzene is = X
mole fraction of toluene 1s = 1-X,.
P EN N

50="X DD pax 178
50 = 75+ Xp(22 - 75) = 75 - 53X,

=S53R =T75-50'=258
: 25 -5
Xh = =0

i)

.mole fraction of benzene = 0.47
Mole fraction 6f toluene = Xy = 1- Xyf=0.53 Ans
X,.P.  047x22
P 60
X, P 0.53x75

LKl = : =0.80 Ans
50 .

st

In vapor phase X', = =0.20

Q24,
Sol: P_,... =290mm of Hg
' P". . =210 mm of Hg
X i =0.65
SXpa=1=X, , =1-0.65=0.35

- P Xe i Ploi %, P

* Paolution T MEAL

290=0.65P°, , +0.35x210
o 290-73.5

EA 0.65 0

=333.12 mmofHg Ans
Q2s.

Sol:  For equal no. of molecules of benzene & toluene, they have equal moles & so mole

s - = ]
traction of cach one will be =

I
Xy =X, ==

P’ =95.1mmof Hg & P’ =284 mm of Hg
=X By X pl

sulilion

=%x95.!+%x28.4=61.?5mm of Hg

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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PU\\;H\:Y —P_\“i.‘ X & 2338-22958 Z 424 - 0.018
i o 2338 2338
i, =0.018
n S -.'ui\-_// m 7

SN 0.018 = Pl TS 0.018 => 71000 _ 0.018
Bt T Mytvom wmsplfe, | Sdlvent, my + L

' i ohaan 210007 18

18m

—_— =0.018
I8 m+ 1000

ISm=0325m+ 18
(17.675)m=18 = m=1.0184
Now; d :M(l-y-ﬁmJ
m 1000

1.01':1\4[ b o J .

1.0184 1000

M= —.-_._..I._O!._.__-_={)‘98

( | 6
......... o +___._._
1.084 100
S axa=MRT
=0.98x0.0821%x313=25.18atm=2.55x10°Pa  Ans
(1 atm =1.01325x% 10’ Pa) :

Q30.
& i |
dol; w=CRT =( ﬁ%&xlﬂf)ﬂ]().0321x293
C is the melarity of the solution
=383 atm Ans
Q31.

Sol:  Wtof the solute = 10.1 g
In vapour phase, volume of this amount of solute = 4 lit
atT = 100°C =313 K
P =70 cm of Hg

PV =nRT
RT 2
PVZ%RT M:\’;E\? =10.lx0.{;§}_lx3?3:84g
4x Aﬁ

%4 20
Molarity of 2% (2g per 100 ml of sol-") = mem & 2 0.238

Sx=CRT =0.238%x0.821%273 = 5.336 atm Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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Pluse=Pup o 2338-22958 424 .
pn“ 3 Saltue 2338 2338 :
LX, o =0018
N e/ m/
n.‘\z.,ulc = U‘(}l 8 =8 —,._.’:__‘.EM__. — “‘0 1 K = _'& = 0.0 I 8
n .\~-|_l||.' +n Selvem _\_~.5"":" + —Sobvent, my : < + —l'
“r.‘mlu.-m n,\uh ont i “U“ ] 8

18
e BEIR
18m + 1000

ISm=0325m+ 18
(17675)m=18 = m=1.0184

Now; d=M(i+ M ]

- im 1000
1.017M( ‘ +ﬂ]
1.O184 1000
M=_.——I'm—'=ﬂ.93
[_._'_ o 6)
1.084 100
s x=MRT

=0.98x0.0821x313=25.18atm=2.55x10°Pa  Ans
(1 atm =1,01325%10’ Pa)

Q30.
R
Sol:  #7=CRT= [ Mx 1 f]{)(}]{).f]&? 1x298
C is the molarity of the solutton
x =3.83 atm Ans
Q31.

Sol: Wt of the solutc = 10.1 g
In vapour phase, volume of this amount of solute = 4 lit
at T=100°C =313 K
P =70 cm of Hg
PV = nRT

. S
PV;%RT v WRT _10.1x0.0821x373 _

_ -84
kY ax79 :

2
Molarity of 2% (2g per 100 ml of sol-") = é x 1000 = 24 =0.238
100 84
Sa=CRT=0.238x0.821x273 =5.336 atm Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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(32,
Sol: = =77amat 40"C
(1) T=CRT == s AL - ”__7:.)”]0'&,:_/
RT  0.0821-313 /1
(b)y m=0.29
LAT =K, xm=186x029 =05394'C
i -T . =05394"C
0-T  =035394"C
=T «==0.5394'C " Ans
Q33.
Sol: For isotonic solution, osmotic pressure are same as at same temperature
’T-,-Iuw-t = J“rglum.-m.-
CaoRT=C RT
— My s By
volumesol”  volumeof sol"
1.2/ 2/
= —MW _ 2180999
L1t 100
10.2x18
M.W. = - =91.8g Ans
034

Sol: Wt of Sucrose = 45 g /lit
Mol. wt = 343
a7 =297atmat 273 K.
r=CRT

45 :
2.97 =--Z]3—4~3-)<Rx273

2.97x343

R= —————==0.0827lit -atm / mol-K  Ans
45%x273
Q35.
Sol: AT, =K, xm
=K, x W e %1000
NIDI'“'“ alite A “’lpn‘\icnl
6.84
=1.86 x —————x 1000 (Sucrose C;2H1:0
342 %500 fouerose < oihOn)
= 0.0741"'C
“0=T'_ =0.0744 (Freezug pt. of water = 0°C)

-

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,
Ph.: 0651 - 2562523, 7488587412, 9835508812
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T =-00M°C  Ang
Q36.
Sol: AT, =100" =K, xm
& 186 Y <1000
Mow | x Wt

Vilva et vl Sinlvent

s Wi ' =
10 = 1.86 x——2 1000 M.W. Glycerol =92 g
924 x 1000

92 :
SoWE golvem = - i = 4946g Ans
.56 :
Q37.
Sol: Percentage by wt of urea = 10% & % by wt of glucose = 5%
10/ :
7 (
m. =-£80 1060 1900 _ o
: 85 85x6
5/ e
7 5% 1000
M e = 00 x 1000 = 22— = 0,3268
; 85 180 %85

SN My + My = 1.96 +0.3268 = 2
G AT, =K, xm=18%22876=4255"C

0-T . =4285°C .1 . =<4055C " Aus

¥ il

s

[ I sol-"
Q38.
Sol: Let a particular wt is bought, then
r
(AIT’ = K} * “.‘iulute % 1000

Mol wig, X Wi
So that solute will lower the freezing point more this has lower molecular wt.
Since MW (CH3;OH) < M.W.(C3Hs0H)
+.S0 CH30H will lower the freezing point more at the same price, so it will be better anti
freeze. : :

Q39. ,

Sol:- Let w is the wt of ice that separates out it 25g of glycol (C-H4(OH)») is added to 100g of

water
.. Wt of solvent now = (100 — w)
For this wt of solvent, AT, =10"C, since the solution is freezed up to — 10°C
AT, =10"C=K »m
= l.86x————25—x10(}0 = 100 —w= w:
62 x(100—w) R 62
W=100-75=25¢ Ans :

75

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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Q40.

Vol > - 3 :
Sol: Let—2¥ -~ for which solution freeze at — 10 B

1,0,

Wle 0.

V(un,,t) | i, 1.12 |
B By ——
V“Jl\‘ X E“_I:.I:Q X
|
M(‘:ll 0, I “"‘(‘:n,.()2 112
e —————— e w— :> = —
LI2xwt, , x wt, X
Wt 3 {
now, m=—--2%_.1000= ﬁx 1000 " m= 1120
62xwi, 62x . 62x
1120

Now, AT, =K, xm =1.86x =10 =x=336 Ans

Q41.
Sol: Osmotic pressure = dgh = 0.88x980x0.24 cm
_ 206.976g _ 206.976x10 kg

cm —sec’ 107" m-sec’

62x

=20.6976 N-m*

Nu\\r.fr:-C"RT
0.2/
20.6976 = —-/l%’;l}lxloﬂu x10x8.314 x 298

_ 2x8.314x298x10’

M.w =2.39x10° A
20.6976 x =
Q42.
Sol: AT, =53
K, =39.7
AT, =K x — s 1000
W X ermvhor
§3=397x— 28 " 1000
M'wsa!uze x 5
39.7x100
M'W&ahm: = m‘“ = lSOg Ans
Q43.
Sol: AT, =K,xm
(100.39 — 100)°C = 0.52x—"tsawe 1000

M.Wge X Wi

1.23
0.39°C = 0.52x——~74g 1000
M""-/Suluu x 0 2

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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Q44.
Sol:  For 1 gof AB,, AT, =23

AT, =K, X;HOOO
M.w x 20

=S'lx”_:;0=110.8?g

LXK L

Similarly For 1 g of AB;, AT, =1.3

= M.w

AT SR %1000
W g, %20

5.1x100
S Mw,, = 2:13—=196.154g

SJAL WL A + 2AtL Wtg=11087¢

AtwtA + 4 Atwt. B=196.154 ¢
2At.wt.p = 85.284
85.284

At.WLB =

=4264g Ans
S AL Wt =110.87-85284=2558g Ans

Q45.

Sol: AT, =0-(0.93)=0.93"C
w‘sl.vcoae o ‘_453 & Wi, =500g
M.W. of glucose = ?

093=Kfx—2F 42000
M.W x 500

.86x90
Wt tang
0.93
Simplest formula: CH>0
.. Wt of simplest formula=30 g
Mol.wt = 180 g
R Mol.wt _ 180 _ 6
e wtof simplest formula 30
”.Molecular formula = (CH;0)s = CsH;20¢s  Ans

Qd4e.
Kb = RT,’ 3 1.98x(373)°
1000lv  1000x539.9
R =1.98 cal / mole K

Sol: =0.514"Cm™" Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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Ta= 373 K tor water

Q47.
Sol: K, =388Cm’
Weioons =038 EWEy o= 052
AT, =0.299"C
i Wit
AT, =K, 2 x 1000
M'\V('.q;ﬂwl o \\:l('l-'.-r-.i-_-t-u x
0.299 = 3 88 x g x FOO0
= 5T Camphor % 252 :
2 3.
M. W camphor = R it s =1.54g Ans
0.299%25.2 _
Q48. :
, RT?  1.98x(273)
Sok: ‘K, = L= =0184°C A
10007,  1000x80 o
049,
Sel: Kb, =5.02
T =76.8'C
Molarity = I m
S AT, =K, xm=5.02x1
T, ~Th=502
Top. =5.02+476.8=81.82"C Ans
Q50.
Sal: T e S6LE
Toop = 69.5°€
AT, = 69.5-61.3=8.2°C
S.M
AT, =K, x- x 1000
P 128x%18
§.2x128x18
K, = —"50-5-6’1—- =3.76Cm™  Ans
Q51.
Sol: If is the van’t hoff factor, then
AT, =iK, xm
; 1.23
(100975 — 100) = 1x0.52 x »x 1000
164x10
S 0.975x 164 =25
123x0.52
RANCHI CENTRE : 606, 6th Floor, Hariom Tower,

Ph.: 0651 -

2562523, 7488587412,

Circul ar Road, Ranchi
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Now, if x is the degree of dissociation. then
Ca(NOy)-+=—= (a 4 2NO;

Initialy 1 0 0
At eq- I-x X 2x
.o l=x4x+2x  14+2x
L= : ey 25 =075 Ans
. percentage dissociation = 75% ;
Qs2.

Sol: AT, =i1K, xm

0.5/
(273-272.76) = i x1.86x —£1%3 4 1000
- 99.5

. 0.24x99.5x74.5
500x1.86

=1.92

.. Vant-Hoff factor=1=1.92

KClam—=—=2 K" + CI

Initially | 0 0
Ateq:  l-x X X
- ReEx
b 1 =l+x=092 x=092 Ans
Q53.
Sol: K, ., =299
W, = 60.26¢
MW, =51+4x35.5=193g
W, taken =1000g '
60.261'93 o
Mo = ——=x1000=0.31
W T0005
AT, =1K, XMycy,
5415 =1x29.9x0.31 . = j= ¢ =0.58
9.335
2VCle=——=V,(Cly
Initially 1 0 _
Ateq 1-x % So total moles =1 —x + %zlw%

1=X ; '
iz———l—é=0.58:> %:1.058:}( =0.84

60.26

=0.044 moles Ans
193

moles of VCly at eqb = (1-x).

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812



OFFICE AT |
sosoth FLoor R. K. MALIK' S 214
fIARIOM TOWER NEWTON CLASSES
JEE ( MAIN & ADV.)), MEDICAL + BOARD

Now, 1f x is the degree of dissociation. then
Ca(NO;),+=—=2 (Ca~" + 2NO;i

Initialy 1 0 0
At eq- I-x X 2x
. 2% b2
e ”l“ - +1 .25 = 075 Ans

..percentage dissociation = 75%
Q52.
Sol: AT, =iK, xm

0.5
(273-272.76) = ix1.86x—1%3 % 1000
99.5
. _0.24x99.5x74.5 _
~ 500x1.86

1.92

. Vant-Hoff factor=1=1.92

Initially 1 0 0
Ateq: l=x X X
izHTX:l+x=0.92 x=092 Ans
Q53.
Sob: Koo =299
W, = 60.26g
MW, =51+4x355=193¢g
W, taken =i000¢
60.26 s
G _rOA?é x1000 = 0.31
AT, = iK, Xy,
5415 P00 3] s =20k g ep
9.335
2VClye=—=V,Cly
Initially 1 0 !
o X s =1 = XS ]
Ateq 1-x A So total moles = 1 x+/2~1 5

=X .
i 1AZO.SSZ> %:1.058:){':0.84

60.26
193

moles of VCl, at eqb =(1-x). = 0.044 moles Ans
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Q54.
Sol:

Q55.

Sol:

Relative lowering of vapour pressure = iXy,,.

JEE ( MAIN & ADV.), MEDICAL + BOARD

~.moles of V;Cly at eq® = ’/ f’:}—;—q =0.133moles Ans

molality = 0.1 m
Degree cf dissociation of CH;COOH = 1.35%
CH3COOH+— CH3COO™ + H'

100 0 0
100 - 1.35 1.35 1.35
il 2 3
_100-135+2%1.35 10135 _ ..
100 100
AT, =iK, xm

AT, =1.0135x1.86x0.1=0.1885
T, =-0.1885°C

Z=iCRT
=1.0135x0.1x0.0821 x298

(for very dilute sol" ; M m & molahty is less so sol” is dilute)
7 =247 atm Ans

If no dissociation is assumed i = 1 o
~.Both AT, &  are little bit higher ifi = 1.0135 is considered

Hute ™

17.54-17.536 __
17254 @
Tl \;’ Py ~a 5
= ﬁ-g-}‘#—u =2:28X107"%55.56 =1.267

R

10007 N
0.01+ A 2 e

rx+1+x

iy i_:=_*____4.1' b X ~1 267

1

3 -'x— 1.267 - 1=0.267

Sol:

RANCHI

“ B 01(x%) _(0.267)"x10
- (1=-x) (1-0.267)

. Tt o
=9.725x10™ Ans |.K,=—
' - (1-x)

T dllut_e solunon molality = molarity

Q56. s
WtofwateruISOg :

. Mol. Wtof solute =278 g

From Ostwald — Walker expenment
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Loss of weight of solution ¢ Ps

Loss in weight of solvent ‘o P’ — Ps

Gain in weight of H,S0, o P°

Loss in weight of solvent P’ —P, 0.0827

So, —— : i = e
- Gain in weight of H,SO, P 3317
- Also, Relative lowering of vapour pressure = — DP— =X .= il
s : P 3.317
. wt/ 2?8_){ 1000 = 9.0827 :
50 3317
2 Wt=1309g = Ans
Q57.
Sol: . i
Elgwents - %bywt - [%bywt/Alwt=xi | X;
' | %
C | 80.78 80.78/ _ 6T Z
- $o=67 | 87 340619
_ 13.56//. | 13.56, %
H 13.56 SRS e TS
: : 556 =0.3476 | 0.3476 o
Ao 0.3476
0 5.56. |

.. Empirical formula of th‘e*compbund Ci9H330
Empirical wt = 19X12 + 38 +16=282.
Also, AT, =K xm Wiy

1g. :
(55@3‘3? 5.1 %1000
LN 3, i ..;._._:23 M.W x8.5x1. 0028 s
{d. *?%028gi’cc)

w‘ 4 s*rixmoo
¢ 85x100,;8x213

S.SoMF = (C19H330)1 = ( n=

=282 _

K AR i
s )
Ew 282 s

MF=CisHO  Ans

== PSniul'mu 3 X
Solute

Water

. Waler
Sol: po
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1.5
P e
salution, _ va urea=C NH} 3 M.w = 60
23.62 1.5/60,,_50Ig ( of ) w = 60)
=09 _g92x10°
2.80278

Pmlulmn =2362-0211=2341 mm O{Hg Ans

Objective Question

Q1. Ans -(a) molality = ——“{“'—J‘————x 1000
wtof solvent

s l
wtof solvent
. Wtof'solvent = 1000 g Ans

Q2. Ans-(a) X, =)13Z1745 _0.05

%1000

17800118
' 1-0.05
o xﬁnlvrnt = ’ S5 “;S.r!ulu = l ?'5 == 0.99?

Q3. Ans -(a) Relative lowering of vapour pressure, Depression in F.P., Elevation in B.P,.&
osmotic Pressure are colligative properties.
Q4. Ans -(¢) For Solution A + B
XA = molce fraction of A in vapour phasc
Xt = XA'P”A
A
X;\'P“A
= can be equal to X, or not which depend on P’y & P'g.
Q5. Ans - (d) 7 =CRT :%:RT.

Q6. Ans - (¢) #xT zfi:;riziﬁ
-1

Q7. Ans - (¢) .. K ,[Fe(CN),] & Al:(SOq4); both gives equal no. of ions when ionized.

Q8. Ans - (b) Since urea & glucose both doesn’t ionize, so they have equal conc-" & hence
osmotic solution.

Q9. Ans - (d) .. Both Ca(NOj), & NasSOy4 gives same no. of ions & hence equal concentration
of them equal no. of ions, so same osmotic pressure

Q10. Ans-(c)P=CRT= %RT

=> 7, =2x4=8atm

.. P is not proportional to V.
QI11. Ans - (b) Equal volume are mixed, so the total molarity of glucose & urea will be same as
Previously
, 0.1 0.1
Total molarity = — + G 0.1
25550
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Q12. Ans-(d) AT, =K, xm :m='ﬁK_T'

Q13. Ans - (a) Freezing point lowers as solute (less volatile) is added to soivent, So if water is
Solvent (with £.P. = 0°C) freezing point of solution will be lower than 0°C.
Q14. Ans-(d) " FeCls can give more no. of ions, so conc-" of ions is maximum in case of 0.1 M
FeCl; sol-".
Q15. Ans - (a) Freezing point will be lower if molality of sol-" is higher, which will happens if
solubility dissociate to give more no. of ions.
5 10/

4
Q16. Ans - (¢c) AT, :1.86[?"’5%—11539}1000

3
L

% 1.8({0"’6)x 1000 = 186 x 120
85 85
O-T,,,. =1.86x =1.86x136 =3
'I* =_3()C

Fsol®
Btw, calculation is not required because freezing to will be Jower than 0°C & there is only
such option here.

Q17. Ans - (a) AT, =IOO,5—I00=0.5=Khx~} = K,/=0.5

Q18. Ans - (¢) Boiling point of solution will be greater than that of solute.

Q19. Ans - (b) B.P. will be highest if molality is higher, which will happen if Mol.wt of solute
will be less & ionisation is higher. Both case is with (b)

Q20. Ans - (¢) Because BaCl, has highest ionisation & gives more no. of ions in the solution.

Q21. Ans - (b)

Q22. Ans - (¢) because KCl gives 2 1ons on dissociation whereas sugar remain same molecule

Q23. Ans - (a)
fa N She Mol wt e 2o
obs.Mol.wt 2

Q24. Ans - (b) .
Wt of water=1177-2x58.5=1000 g
wt of sol-"= 1000 ml x 1.117 g/ml
wtof NaCl=2x3585 ¢
Q25. Ans - (a)

: W/
P AI‘, =m= l = /180}(]000 => \V=—lﬁg=018g
K, 1000 1000 . 100
Q26. Ans -(b) Q27. Ans - (a) you should remember it.
m=CRT; C = Molarity
Q28. Ans - (b) 2 moles of KCI provides 4 moles of ions.
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