DPP - Daily Practice Problems

End Time :

Start Time :

CHEMISTRY (Cc1o

SYLLABUS : Solutions

Date :

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Howmany grams of concentrated nitric acid solutionshould 4.  Which of the following aqueous solution will have highest

be used to prepare 250 mL of 2.0M HNQ, ? The concentrated
acid is 70% HNO,

(@ 900gconc. HNO,  (b) 70.0gconc. HNO,

(c) 54.0gconc IINO;‘ (d) 45.0gconc. IINO;‘

For a solution of two liquids A and B it was proved thal
Ps = x4 (p°A —p°B)+ p°s - Theresulling solution will be
(a) Non-idcal (b) idcal

(c) semi-ideal (d) None of these

If the elevation in boiling point of a solution of 10 g of

solute (mol. wt. = 100) in 100 gin of water is AT,, the
ebullioscopic constant of water is

dcpression in fircczing point?

(@) 0.1 MUrea (b) 0.1 M Sucrose

(©) 0.IMAICL (d) 0.1MK,|Fe(CN) ]

Two liquids X and YTorm an idcal solution. At300 K, vapour
pressure of the solution containing 1 mol of X'and 3 mol of
Yis 550 mmllg. At the same (cmperature, il 1 mol of ¥ is
further added (o this solution, vapour pressure of the
solution incrcascs by 10mnHg. Vapour pressurc ( in mmHg)
of X and Yin (heir pure states will be, respeclively:

(a) 300and400 (b) 400and600

(¢) 500and600 (d) 200and300

6.02 x 102 molccules of urca arc present in 100 ml of its

(a) 10 (b) 10AT, solution. The concentration of urea solution is
T (@) 0.02M (M) 0.01M
(©) AT, @ <o © 0.00I1M @ 0IM

(Avogadro conslant, N, =6.02 x 10 mol ')
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Ic62} DPP/CC16
7. Toneutralisc completcly 20 mL of 0.1 M aqucous solution @ 1.78M (b) 2.00M
of phosphorous acid (H,PO,), the value of 0.1 M aqueous (c) 205M (d 2.22M

10.

11,

12.

KOH solution required is
(@) 40mL (b)y 20mL
(¢) 10mL (d) 60mL

Two | -litr¢ flask A and B are connccled (o each other by a

valve which is closed. Flask A has benzene in equilibrium

with its vapours at 30°C. The flask B, is evacualed, and the

valve is opcned. Which of the following is truc. If

lemperature is kept constant.’

(a) Some of the benzene molecules would moveto flask B
from flask A.

(b) Vapour pressurc will be halfthe initial valuc.

(¢) The vapour pressurc remains unchanged

(d) Somc morc of the liquid benzenc in flask A would
cvaporalc.

Two Aqueous solutions S, and S, are separated by a

semipermeablc membrane . Solution S, has got a greater

vapour pressure than solution S, . Water will be flowing

(a) from S, 10 S,

() fromS, to S,

(c) in both the directions

(d) in cither dircclion depending upon (he naturc of the
solule

Henry’slaw constantofoxygenis 1.4 x 10 3mol. lit™. atm ' al

298 K. How much of oxygen is dissolved in 100l at298 K

when the partial pressurc of oxygen is 0.5 atm?

(a) l4g (b) 3.2¢g

(¢) 22.4mg (d) 2.24mg

Which of the following liquid pairs shows a posilive

deviation from Raoult’s law ?

(a) Water - nitric acid

(b) Benzene-methanol

(¢) Walcr - hydrochloric acid

(d) Acelone- chloroform

Dissolving 120 g ofurca (mol. w1. 60) in 1000 gol waler gave

a solution of density 1.15 g/mL. Themolarity of the solution

is

13.

14.

15.

16.

17.

18.

The vapour pressure of a solution of the liquids A
(p°=80mmHgand x, =0.4)andB(p°= 120minHg and

Xy = 0.6) is found to be 100 mm Hg. 1t shows that the

solution exhibits

(a) posilive devialion from ideal behaviour

(b) ncgalive deviation from idcal behaviour

(c) idcal bchaviour

(d) positive deviation for lower conc. and negative for
higher conc.

The vapour pressure of twoliquids X and Y are 80 and 60

torr respeclively. The (otal vapour pressure of the idcal

solution oblaincd by mixing 3 molcs of X and 2 molcs of Y

would be

(a) 68Torr () 140Torr
(c) 48Torr () 72Torr
lodinc and sulphur dissolvc in

(a) walcr (b) benzene

(¢) carbon disulphidc (d) cthanol

A 5% solution of cane sugar (molar mass 342) is isotonic
with 1% of a solution of an unknown solute. The molar
mass of unknown solute in g/molis :

(a) 1712 (b)) 684 (c) 342 (d) 1362
Coolcnt used in carradiatoris aqueous solution of cthylenc
glycol. In order to prevent the solution from freezing at
—0.3 °C. How much ethylene glycol must be added (oS kg

ofwater 7( Ky = 1.86 Kkgmol')

(a) S0 kg () SSg

(c) 45g (d) 40g

A solution ofurca{mol. mass 56 g mol~") boilsat 100.18°C
althe atmospheric pressure. IfK .and K, for waler are 1.86
and0.512 K kg mol~'respectivcely, the above solution will
freezeat

(@ 0654°C b)
) 654°C (d)

—0.654°C
—6.54°C
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19. Asolution is preparedbymixing 8.5 g of CH,ClL,and 11.95 g
of CHCL,,. If vapour pressure of CH,Cl, and CHCl, at 298K
arc 415 and 200 mmHg respectively, the mole fraction of
CHCI, in vapour form is :
(Molar mass of C1 =35.5 g mol™)
(3 0162 () 0675 (c) 0325 (d) 0486

20, Ifeis the degrec of dissociation of Na,SO,, the Vant Hoff’s
factor (#) uscd for calculating the molccular mass is
(@ l+a @O) l-« (¢ 142a ) |-2a

21. The molecular mass of a solute cannot be calculated by
which of the following?

Wy xRT
) Mp=——""-—
(@ My o
p° WM,
() Mp=——2=2
(p°—pIW,
Mo — AT, W x 1000
@ B Kp Wy
K. Wx x1000
d Mp= b "B
ATbXWA

22. Wehave three aqueous solutions of NaCl labelled as'A', 'B'
and 'C' with concentrations 0.IM, 0.0IM and 0.00IM,
respeclively. The value of van't Hoff factor for these
solutions will be in the order y
(@) 1, <ig<i. ®) 1,>ig>ic
® =iz @ i,<ip>i.

23.  The value of Henry's constant K, is
(a) grcater for gascs with higher solubility.

(b) grcaler for gases with lowcer solubility.
(¢) constant for all gascs.
(d) notrelaled to the solubility of gases.

24.  Which one of the following gases has the lowest value of
Henry’s law constant?
(@ N, (b) He

(© H, (d CO,

26.

27.

28.

30.

31.

ice3l

A binary liquid solution is prepared by mixing r-heptane

and ethanol. Which one of the following stalements is

correct regarding the behaviour of the solution?

(a) The solution is non-ideal, showing — vc deviation from
Raoult’s Law.

(b) Thesolution isnon-idc¢al, showing + ve deviation from
Raoult’s Law.

(c) n-heptane shows + ve deviation while ethanol shows
—vedeviation fromRaoult’s Law.

(d) The solution formed is an ideal solution.

Which onc of'the following salts will have the same valuc of

van’t Hoff factor (/) as that of K,|Fe(CN);].

(@) AlL(SO,), (b) WNaCl

(©) AINO,), (d) NaSO,

Relation between partial pressure and mole fraction is stated

by

(@) Graham’s law (b) Raoull’s law

(¢) Lc-Chalclicr (d) Avogadro law

Which is an application of Henry’s law?

(a) Spray painl (b) Botiled walcr

(c) Fillingup atire (d) Soft drinks (soda)

For which of the following parameters the structural isomers

C,H;OH and CH,OCH, would bc cxpected (o have (he same

values?

(Assume ideal behaviour)

(a) Boiling points

(b) Vapour pressure at the same temperature

(c) Heatof vapourization

(d) Gascous densitics at thesame (cmpcraturc and pressurc

5 g ofNa,SO, was dissolved in x g of H,O. The change in

freczing point was found lobe 3.82°C. 1[Na,SO, is 81.5%

ioniscd, the valuc of x

(K for water = 1.86°C kg mol™') is approximately :

(molar mass of S=32 gmol and thatof Na=23 gmol™)

(@ 15g () 25g (c) 45¢ (d 65g

The vapour pressurc olacclone at 20°C is 185 torr. When

1.2 g of a non-volatile substance was dissolved in 100 g of

acetone at 20°C, its vapour pressure was 183 torr. The molar

mass (g mol!) of the substance is :

(a) 128 (b) 488 (c) 32 (d &
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(d) 247%

(d) 0.015

Ic64}

32. Inmixturc4 and B components show-vc deviation as 39. A solution containing 0.85 g ofZnCl, in 125.0 g of walcr
(@ AaV,,>0 freezes at —0.23°C. The apparent degree of dissaciation off
b AH,, <0 the salt is (K. for water = 1.86 K kg mol"', atomic mass:
(¢) A — B inleraction is weaker than 4 — 4 and B — B Zn=0653andCl1=35.5)

inlcraction (@ 136% ) 735% () 735%
(d) A — B inlcraction is stronger than 4 — 4 and B - B 40. During depression of freezing point in a solution the
inlcraction. following are in equilibrium

33. Which among (he following will show maximum osmolic (a) liquid solvent, solid solvent
pressure? (b) liquid solven, solid solule
(@ 1MNaCi () 1M MgCl, (¢) liquid solute, solid solute
(¢) IM(NH,),PO, @ 1MNaSO, (d) liquid solutc, solid solvent

34. At80°C, the vapour pressurc of purc liquid *A”is 520mm 41, The molecular weight of benzoic acid in benzenc as
Hg and that of purc liquid ‘B’ is 1000 mm Hg,. 1f a mixturc ol determined by depression in [reczing point method
solution of ‘A:"and ‘B’.boils at 80°C and | aun pressurc, the corresponds (0
amountof A’ in themixture is (1 altm=760mmHg) (a) ionization of benzoic acid
(@) 52 mol percent (b) 34 mol percen (b) dimerization of benzoic acid
(c) 48 mol percent ‘ (d) S0 mol percenl ‘ () trimerization of benzoic acid

35. The observed osmollcoprejssure for a 0.10 M solution of D -
Fe(N}.I4)3(SO4)3 Bl 238Ciis) |08 alm., The expecle.d al}d 42, How many grams of mcthyl alcohol should be added to 10
experimental (obscrved) values of van’t Holf factor (i) will . . .
be respectively: litre la_nk of waler lo prevent ils freezing a1 268 K 7 (K for
(R=0082 Latn k' mol ) waleris .86 K kgmol™)
@ Sand4.4? (b) 4and4.00 (931 (B367p (b) 899.04g
(©) Sand3.42 (d) 3and 542 (c) 886.02g (d) 868.06g

36. The freezing point of equimolal aqueous solution will be 43 The solubility of N, in watcr at 300 K and 500 torr partial
highes! for pressurc is 0.01 g L' The solubility (in g L™ Yat 750 torr
(@ CH.NH,Cr (b) Ca(NO,), partial pressurc is ¢
(©) La(NO,), @ C.H,0, (@ 00075 (b) 0005 (c) 002

37. Ifthc solution boils at a temperaturc T, and the solventata 44, When mercuric iodide is added (o the aqueous solution of
temperature T, the clevation of boiling point is given by polassitun iodide then
(@ T +T, . () T,-T, (a) freezing pointisraised.
() T,-T, (d) T, +T, (b) freezing poinlis lowered.

38. The freezing point of a 1.00 mn aqueous solution of HF is (c) freezing point does nol change.
found o be —1.91°C. The freezing point constant of waler, (d) boiling pointdoes nol change.
Kfis 1.86 K kg mol~!. The percentage dissociatien of HF at 45, Azcotropic mixturc of HCI and H,O has

this concentration is

@ 30% () 10% (© 52% () 27%

(a) 48%HCI
(© 36%HCI

(b) 222%HCI
d) 202%HCI

32.000@ 33.0000@
37.000Q@ 38.0O®OO
2.0000 43.0®OO
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10. (@) According toHcenry’s law
. 1000 ’
1. () Molarity(M)= i m=kxp
mol. wt. x vol (in}) given K, = 1.4x 10-3
wt 1000 Po, =0.5 or
P RETRAL- K Pt
63 20 pe, = Kix xq,
g a0 0.5
wl.=— gm i ———
2 °° %27 4x107?
., loo L
wt. of 70% acid= %x31.5 =45gm No. of moles; n = M
0.7x10™ ==
2. ) p,=X\(PA-ps)+PE; 32

m=224x10""g=224 mg

a o a
, = XXpA — % XpA +Dgs . ..
Ps ZPA XA "PB*XA T PB 11. (b) A mixture of benzene and methanol show positive

Ps =Pa#Xa —PR{l—Xp) +P} deviation from Raoult’s law
120
S Ds = PAXX4 +p% XXpg. 12. (c) Number of moles ofurea = o0 =2
This is condition for idcal solution. Total mass of solution = 1000 + 120=1120 g
Mass
3. (¢ AT, :M; Total volume of solution (in L) = -
. Mx W Density
_ATyx100x100 e HI20 _ MIBg
b jox000 P L15x10° 115
4. () For K4 [Fe(CN)ﬁ], 1=35 hence lowest ficezing point. Molarity of the solution = Numh’cmf]pol?s -
Volume ot solutionin litre
S ) Py =PaX, +PyX, — N L]

| 112

o < 3

550 =Py x—+Pp x—
AS L=t 13. () Py =DPaxXs + PR XXy

=80.0%0.4+120.0 x0.6=104mmHg

Pa+3Py =550x4 .0 _ .
The observed Py is 100 mm Hg which is less than

In second case

i 104 mm Hg. Hence the solution shows negative

Py = p;; % l+ l);‘ i, deviation.
5 14. () According 1o given information
Pa +4P5 = 560 S ) g e
. N py =60 Torr
Subitract (i) from (ii) n, = 3 moles
o
- Py = 560x5-550x4 =600 i ny 3 3
. molc fraction of X(xy) =————=—"=—
P =400 ny+ny 3+2 5
20 Ic fraction of Y v 22
: - _ 6.02x102% x1000 F— molc fraction ol Y(x,,) ngthy 342 5

6.02x 1023 x100
7. (@ N,V|; =N,V, (H;PO; isdibasic .. M = 2N)

Total Pressure, P =pyx, +pyxy,

L §x80+ %x()O =48 +24="72Torr.

20x0.2=0.1xV
. V=40ml 15. (©
8. (c) There is no change in vapour pressurc. 16. () For isotonic solutions

9. (a) In casc of osmosis the flow of the solvent, is fom

. . 9 ="
lower concentration 10 higher concentration. b=

G =G,

EBD_7157
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| s46}
17. ®)
18. ()
19. (0

=0.18 x

5/342
0.1
5

342

UM
0.1

1
M

342

= M =——=0684 gn/mol

AT; =0.3°C

K x Wy x1000

AT; =03°C=
s Mp x W,

_ 1.86x Wg x1000
© 62x5000
Wy =50g

The amount used should be more than 50 g.

As ATf= Kf m

AT, =K, m
AT, AT,

Hence, we have m :_f =2
K, K,

Ky
OF AT, =AT,—=~
= [AT, =100.18-100 = 0.18°C]

B0 savc
osl2

As the Freezing Point of purc water is 0°C,
AT,=0- 7}
0 654=0-

clli=—0r 654
Thus the freezing point of solution will be—0.654°C.
Molar mass of CHCL, = 119.5 g/mol.
Molar mass of CH,Cl, = 85 g/mol.

RS

Molcs of CHCL, = =0.1 mol.

1195

)
Moles of CH,Cl, = = 0.1 mol.

0.1
Mole fraction of CHCL, = E =0.5mol.

0.1

Molc fraction of CH,Cl, = 02 0.5mol.

(Given -

Vapour pressure of CHClL, =200 mmHg = 0.263 atm.

Vapour pressurc of CH,Cl,= 415 mm Hg= 0.546aun.)

(I atm=760mm Hg)

P(’!b(\\(. solution)

= Mole fraction of CHCI, x (Vapour pressurc of CHCL,)
+ Mole fraction of CH ,Cl, x (Vapour pressurc off

CHCloj

=0.5x0.263+ 05 x0.546=04045

Molc fraction of CHCI, in vapour form

01315
04045

=0.325

20.

21.

22,
23.
24.

25.

206.

27,

28.

29.

30.

(©)

Na,SO, —> 2Na' + s@;~

Mol. before dissociation | 0 0

Mol. after dissociation

(c)

()
0]

b)

(a)

®)

@
@

(c)

| -a
i=l-a+2a+ta=1+2a
ATb XWB %1000

20 la

My = is wrong. The corrcct form
Kh X WA
. Ky, x Wy x1000
1s Mg = b B
ATb XWA
According 1o Henry’s law themass of a gas dissolved

per unil volume of solvent is proportional to the
pressure of the gas at constant lemperaturem =K pi.e.
as thc solubility increascs, valuc of Henry’s law
constant decreascs. SinceCO, is most soluble in water
among the given sct of gases. Therclore CO, has the
lowest valuc of Henry’s law constant.

For this solution intermolecular inicractions between
n-heptane and cthanol arc weaker than n-heptane-n-
heptane & cthanol-cthanol interactions hence (he
solution of »-heptanc and cthanol is non-idcal and
shows posilive deviation from Raoult’s law.

K4lFe(CN)g] and Al,(SO4)3 both dissociates to

give Sionsori =35
K,[Fe(CN);] == 4K'+ |Fe(CN)4|*

and Aly(SO4); == 2AF" » 350,

According 1o Raoult’s law “Thc partial pressurc of a
volatilc component ofa solution is dircctly proportional
lo its mole fraction in solution al any lemperature”.
P=P

where, p =Partial pressure of component

P* = Vapour pressure of component in pure form

x =mole fraction of component in solution.

To increase the solubility of CO, in soft drinks and
soda water, the boltle is sealed under high pressure.
Gaseous densities of ethanol and dimethyl ether would
be samc at same (cmperaturce and pressure. The heat
of vaparisation, VP. and b.pt. will diflcr duc 1o H -
bonding in cthanol.

Molarity(cxpcrimental)

A, 3.8
=— =2.054 mol/1000 g solvent
K, 1.86
. . molc of solutc
Molarity (thcartical) = x1000

wt. of solvenling(g)

_5g/142 g /mole

X

x 1000

Na,S$O, —2Na' +S03
Moles before

dissociation 1 0 0
Molcs alter
dissociation l-x 2x X
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o Miclesrilamd woebon 36. @) Gh.xclosc’ li? Eon glcglrolylc}?encc ?cprgssion i.n ll‘rcg;ir;)g
; N = i ini ‘cezi i
on't Hoff Factor () Moles belore dissociation ]po nt will b¢ minimum, hence freezing point will be
highcst.
_ (=5 2%y 37. () Solution always boil at higher temperature
1 Ty - T, =AT,
Na SO, isionised 81.5% 38 @ AT.=K.xmxi
meansx=0.815 f 4
(1-0815)+2x0.815+0.815 I il b1 1.02
— , X . . = p— = .
= l Kyxm 1.86x!
=263. For H =— H'+ I~
. (l —a) o «
o Observed molarity | —a+eat+e=i=1.027
Calculated molarity l+e=1.02
— 0,
2.63 ___ 2054 —45.07 «=002 or 2.7%
=003 & k7 % wx 1000
x1000 39. ® Molwt=—f—o—
B /\Tf x W
31. (d) Usingrelation, 1.86x0.85x%1000
° ST omxizs E"
p°-ps _ WM Where o
ps W'IMZ W= 085g
where w,, M, = mass in g and mol. mass of solvent W=125¢
w,, M, = mass in g and mol. mass ol solutc AT, = 0°C - (- 23°C) = 23°C
LetM,=x
36.3
p°=18510rr Now, 7= Mnormil_: 136.3 =247
p,=18310rr obscrved 55
185-183  1.2x58 ZnCh Zn™t2C1m
_ s =_7Zn "+2Cl
183 100n {Mol. massofacctonc =58) W e b
x=064 Van't Hoff lactor (/)
Molar mass of subslance = 64
l-a,+o, +20,
32. () [AH;, <0] - : =247
33. (c) VantHofffactori=4in casc o[ (NH,); PO,, «n = 0.735 = 73.5%
(NH,); PO, —, I:l H4+ PO~ 40. (a) Liquid solventand solid solvent are in equilibrium.
. - . . 41. (b) Bcenzoicacid forms a dimer in benzene.
34. (d) At aunospheric pressurc the boiling point ol mixture _
is80°C 42. () AT, = K,m
Atboiling point the vapour pressure of mixture, P =1 wherc n7=molality
almospherc = 760 mm Hg. _ w
Using the relation, 273-268=1.86 % M xv
Pr =PRX, +P§X, , wegel §=186% —2
Py = 520X, +1000(1-X ») 3210
5%x32x10
{PX =520mm Hg, W= 1.86
P =1000 mmHg, Xa +Xp =1} =8060.2~868.008
43. () Accordingto Henry law
or 760 =520X, +1000-1000X 4 or 480X, =240 B S
L ]
240 -
or X, =— s or50mol. pereent b 35
480 2
i.c., The correct answer is (d) 500 0.01
35. (@ Givenn = 10.8aim 750 S,
n,,=CST=0.10 x 0.0821 x 298 =2.446 750+ 0.01
now experimental value of (i) S, T 0.015g/L
Observed osmotic pressure 108 4. (a)
- = = 45. () Azeotropeof HCI+H,O contains 20.2% HCL

Normal osmotic pressure 2446
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