Max. Marks : 120

Time : 60 min.

GENERAL INSTRUCTIONS
* The Daily Practice Problemn Sheet contains 30 MCQ's. For each question only ane option is comrect. Darken the comect crdle/

bubble in the Response Grid provided on each page.

= You have w evaluate your Response Grids yourself with the help of solution booklet.

= Each comect answer willget you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubbile is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

*  The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of al the DPP sheets.

s _After completing the sheet check your answers with the solution booklet and complete the Resut Grid. Finaly spend time to
analyse your perfformance and revise the areas which emerge out as weak n your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice
questions. Each question has 4 choices (a), {(b), (c) and (d},
out of which ONLY ONE choice is correct.

Q.1 Calculztetheweight of CH, in a 9 litre gydinder at 16atm and
27°C (R = 0.08 LiL. sV}

(@) 9Y0gm (b) 86gm
c) %0gm (d) 90gn
Q.2 Whal is thedensity of sulphur dioxide (SO,) at STP 7
(a) 236gwlil () 176gmlin
(c) 136gmilii (d) Nonc of these

0.3 What is the pressure of a mixiure of 1g of dihydrogen and
1.4 g of dinitrogen stored in a 5 litre vessel at 127°C ?

Q4

Q.5

(a} 5.50aim. thy 3.6lam

(c) 4A40atm (dy 4.3 am.

0.333 prams of alcohol displaced 171 c.c. of air measured
over walter at 15°C in a Viclor Meyer apparatus. The
barometric pressure was 773 torr. Calculate the molecular
weight ol alcohol - (Aqucous lension a1 15°C = 13 torr)
(a) 3334 g/ mol. (b) 28.80 g/ moal.

{c) 460 g/ mol (d) 13.0 g/mol
Aumospheric air contains 20% O, and 80% N, by volume
and ¢xerts a pressure of 760 mm. Calculaig the partial
pressure of cach gas.

{a) 152nun,G08mm (by 6O%mmm, 152mm

{) 760mmboth {d} Noncolthese



Q.6 23g0fN;,282C0,44¢CO,arcfound tocxcrl a pressure

of700 torr, Find partial pressure of N, gas in the mixture.

(a) 280.81orr {b) 233 3torr

(c) 300iorr {d) Nonc¢ of these

Calculate the relative rates of diffusion of 23 UF and 238UF,

in the gaseous state {Al. mass of F=19).

(1) LOO43: 10000 (©) L0000 L8043

(c) 13491352 (d) 1352:1349

The densities of CH, and O are in theratio 1 : 2. Calculate

the ratio of rates of diflusion ol oxygen and mcthanc.

(0) 1414 11 (b) 1: 1.414(c) 1.614: 1 (d) 1.614; |

Calculate the molecular weight of a gas which diffuses

through a porous plug at 1/6th of the speed of hydrogen

under same conditions.

{a) 36 (b} 76 {c) 72 {dy 63

Q.10 The vapour densityofgasA is thrice that ofthe gas B. Ifthe
molecular weight of B is M, then calculate the molecular

Q.7

Q.4

Q.9

weight of A.
(a) M by IM
(c) MM (d} Nonc of these

Q.11 Imoelcs of a pas arc present in a vessel at a 1emperature of

27°C. Caleulate the value of gas constant (R) in terms of
kinetic energy of the molecules of the gas.
(@) 7.4 x 10-4KE perdegreckelvin,
() 94 = L0~ KE per degree kelvin,
(€) 4.5% 10 %KE per degreekelvin.
(d) None of these

Q.12 Calculate average kinetic energy, in joules, of the molecules
in 8.0 g of methane at 27°C.

(a) %169.75 Joules (L) 1869.75 Joulcs
(c) 61%89.57 Joules {(d) 9186.57 Joules

Q.13 A gas occupics 2 volume of 2.4 litres at a pressurc of 740 mm
of mercury. Kecping the icmperature constant, calculate its
volume at standard pressure.

(1) 24litres (b))  234litres
(c) 251lirgs {d) WNong of these

Q.14 A gasoccupics 3 litres a1 32°C and one mmospheric pressure.
What volnme will it occupy if the temperature is changed to
| 8°C, the pressure remaining constant?

(a) 2.91litrcs (b} 2.86lires
(c) 2.30litrcs (d) Nonc of these

Q.15 A gaseous mixture contains 4 molecules with a velocity of
6 cm s !, 5 molecules with a velocity of 2 cm 57! and
10 molecules with a velacityol 3 em s~ What is the RMS
velocity of 1he gas?

(@) 25cms! (b)
(¢) 36ems! ()

Q.16Calculate average velocity and RMS velocily for a group
of six parlicles having speeds 11.2, 9.0, 8.3, 6.5, 3.7 and
1.8ms!,

(1) 675ms 1747 ms! (b)) 747ms',6.75 ms!
(c) 765ms ' 847 ms ! (d) None of these

Q.17 A pas occupics 300 ml at 27°C and 730 mmn pressurc. What
would be i1s volume at STP?

(a) 162.2 ml (b) 2622 ml
(c) 3622 ml {dy 4622 mli

Q.18 A iruck carrying oxygen cylindersis filled with oxypen a1
—-23C and at a pressurc of 3 ann. in Srinagar, Kashmir,
Determine the internal pressure when the truck drives
through Madras, Tamil Nadu, where the temperature is

1.9cm s}
a6¢cms !

inec.
(a) 264 am (b) 1.64 aim.
(c) latm. (d) 3.64atm.

Q.19The odour fiam a gas A takes 0 seconds to reach a wall
fram a given poimt, I the molccular weight of gas A is 46
grams per mole and the molecular weight of gas B is 64
grams per mole haw long will it take for the odour from
gas B 1o reach the same wall (rom the same point? Assuming
that volume of both gases is same.

(a) 6sce by 7scc

(c) &sec dy 9sec



- -

Q.20 | litre of dioxygen efTuscs through a small holc in 68 min.
and a litre of helium ar the same temperature and pressure
effuses throughthe samehole in 21, 2 min. Whatis the atomic
weight of helium ?

(@) 2.99 (b) 399 (c) 288 (d) 199

Q.211n the following diagram, container of NH; gas and
container of HCI gas, connected through a long tube, are
opened simultancously ai both ends; the white NH,Cl ring
first formed will be at Q point. If OP = 48 cm, then find
0Q -

White fumes
¥ \
o Qp

(a) 35 om  (b)2374cm(c) Wem (d) 3125 an

DIRECTIONS (Q.22-Q.24) : In the following qucstions,
morc than one of the answers given arc correct. Sclect the
corrcetl answers and mark it according to the following
codes:

Codes :
(n) |, 2and 3 are correct (h) | and 2 are correct
(c) 2 and 4 are correct {d) | and 3 are correct

Q.221If the pressurc of the gas conlained in a closed vessel is
incrcased by 28% when heated by 273°C then it’s initial
temperature must have been
(1Y 2184°C (2) 2457TK
(3) 1365°C (4) 1029 K

Q.23 There are three closed containers in which equal amount
of the gas is lilled.

| Ocm

Splure
(halliny)

{n

[0 m
{Cube)
{

If the containers are placed at the same temperature, then
find the carrect options —

(1) Pressureofthe gas is mmimum in (I11) container
(2} Pressurc of the gas is maximum in (1)

(3) Theratio of pressure m [T and IHl containers s 4 : 3
(4) Prcssurc ol the gas is cqual in | and [ containcrs

Q.24 If the rms vclocitics of nitrogen and oxygen molecules are
same al two diffcrent lemperatures and sane pressures
then-

(1) average speed of molecules is also same

{(2) densily (gm/litre) of nitrogen and oxygen is also coqual
(%) most probable velocity of inolccules s also cqual
(4) nuinber of moles of cach gas is also equal

DIRECTIONS (Q.25-Q.27) : Read the passage given helow
and answer the questions thut follows :

Accordmg to Dalton’s law of partial pressure,

"When two or more gases, which do not react chemically are
kept in 4 closed vessel, the 10tal pressure excried by (he mixture
is cqual to the sum of the partial pressures of individual gases."
Thus, P . = Py +P; +P; +
Where Py, Py, Py ........ are partial pressures of gases, nuniber
1.2.3 ..

Partial pressure is the pressure exerted by a gas when it is
present alone in the same container and at the same lcnperature,

Partial pressurc of a gas

_ Nunber of moles of the gas (n}) # Pr,,)

(P))

" Tolal number of moles (n) in the mixiure

= Mole firaction (x,) * P, ..

Q.25 A mixture of gases at 760 mun Hg pressure contains 65%
nitrogen, 5% oxygen and 28% carbon dioxide by volume.
What is the partial pressure of each in nun ?

(a) 494 114,252 (b) 494224 152
(c) 494, 114,152 (d) Noncof thesc
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Q.26 0.45 gm of agas 1 of malecular weight 60 and (.22 gm ofa
gas 2 ofmalccutar weight 44 cxert atotal pressurc ol 75 an ol
mercury. Calculate the partial pressure of'the gas 2 -

(a) 30cmofHy M 20cmofHg
{¢) 10anolHg {d) 40cm olHpg

Q.27 The total pressure of a sample of methane cellected over
water is 735 torr at 29°C. The aqueous tension at 29°C is
30 torr. What is the pressure exerted by dry methane ?

(a) 6051orT (b) 205torT
{c) 405torr (d} 705torr

DIRECTIONS (Q. 28-Q.30) : Each ofthesc questions contains
two statements: Statement-1 (Assertion) and Statement-2
{Recason). Each of thesc questions has Towr alternative choices,
only one of which is the correct answer, You have toselect the
correct choice.

(a) Statement-1 is True, Statement-2 is Truc, Statcment-2 is a
correct cxplanation for Statenient-1,

m
DPP/C (08) “
(b) Statement-1 is Truc, Statement-2 is Truc; Statement-2 isNOT
a correct cxplanation lor Statoment-|.
{¢) Staternent-l is False, Statemem-2 is True.
(d) Stateinent-1 is True, Statenient-2 is False.
Q.28 Statement 1 ; Carbon dioxide has greater value ofrool meun
square velocity b, than carbon monoxidc.

Statement 2 : pyy is inverscly proporuonal Lo molar mass,
Q.29 Statement 1 : /4" of the gas is cxpelled in air present in an

open vessel is heated from 27°C w0 127°C.

Statement 2 : Ratc ol difTusion of a gas is inverscly

proportional to the square root of its molccular mass.

Q.30 Statement 1 : EMusion rate of dioxygen is smaller than that
of dinitrogen.

Statement 2 : Molccular sizc of nitrogen is smalicr than
oxygen.
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DAILY PRACTICE
PROBLEMS

(1)

)

(c)

(a)

®)

Given P=16alm, V="9lilre.
T =300K. mey, =16 R =0.08lircaun/K

PV =EKR><T
m

16x9=%x0,082x300

w=96Gpm

The gram molecular weight of 50, = 64 gm/mole,
Since | mole 0f SO, occupies a volume of 224 litres al
STP.

Density = mass / volume

<+ Density of 5O, at STP = —— =2.86 gn/lit

64
22.4

1
No. of molcs of Hy= 2 =0.5

nmass
ne.of moles = ———-—-—J
mular mass
1.4
No. of moles of N, = ET =0.05

.. Teaal number ol moles of gas {n) = 0.5 + 0.05=0.55
Using PV=nRT

nRT ...0.55>8.0821 X608

= =3 .
P v 5 Gl atm
760
Py pas™ 773~ 13= 7ﬁﬂlurr=ﬁ =lam
using PV =nRT
171 _ 0333
| x 1000 St = (.0B21 = 288

(- 1ec=10%cm?)
M=406g. permol
Partial Pressuce = Mole fraction * Total pressure
= Vol. fraction = Tolal pressure
. P, =02 760=152mm
F'N2 =0.8 % 760= 608mn

Py, =Molc fraction * Py,

_28/28

S 2828444
28 44 44

=233 Torr.

Mooe = 2! XGee
0.3

(M

@)

®

(10}

(11)

(12)

(13)

CHEMISTRY

SOLUTIONS

(@

)

(b)

(3)

)

M)

(08)

Mol. mass of Z¥5UF, =235+ 6 x [ 9= 349
Mu].lnassz3“UFﬁ= 2IB+6% 19=352
From Graham's law ofdiffision

5 =M; =[3%2
n M, Va9 =10043

IJ
2

Mgss | —Rate of diffusion of H,
Mgy, ) Rate of diffusion of gas

~(EH

of M,=2736=72

VD, =Ma M =2xVD]

VDy Mg

o, — dey iy
IcHy dUg

=1:1414

I _Ma My
T My M
SoMol. wiof A(M,)=3M

3
K.E. for | mole= —RT

- W

K.E. far Imoles= - RT

[ )]

2
ot KE = 5(3g0) KE
=7.4x 10~* KE per degreckelvin.

3 3

Average KE = = nRT = ;’ﬁ% % 8.314x 300

or R=

=] 869.75 Jouics

Initial volume (V,)=2.4L,
Initial pressure (Py) = 740 num
Final volume (V,)=7

Final pressure (F,)= 7601mmn
From Boyle's law, PV, =P,V,

_ 140284
760

o Vg = 2.34litres.



(14) ™

13

(16) (a)

a7 o

(18) ()

According to Charle's law,

Vi =2 I/ LH
T T T
iL V,
(273 h)K (271'hs) K
1 2491 _
oV,= 05 =2 86 litrcs
T 2 2
nyuf +naus +nuf +.......
RMSvclocity.u=J = 22“ = ]

19

\k‘ Hoy? 5 %27 Ho X3y J

19

EJ_W |
jg ) =36cms

Average velocity (v) is the average of different speeds
of all the molecules

. dl2PoRidssHHs

o
6

‘k;)@ﬁ'b)ﬁ'ho)ﬁJ

40.5
= =675ms!

Also,v=10.921 uwherc ‘1" is RMS velocity
S 47 ms
09213 '™
T,=300K, T,=271 K(STP)

7. RMS velocity(u) =

00
Vl=lﬁﬁml= 1000 Jllﬁ!,

o

V=2
AV =BV,
- TI T‘B ’
1302800 14,
760 4000 2800 273

o V=02622linc=262.2 ml.
P,=3%am.,P,=?

T, =-23+273=250K
T,=273+30=303K.

12) o)

(20) ®

(21) @)

l’ -
usint =
B 1
3 P
250 303
37903
= =164
1™ 2ep amm.
r, — M
— G‘"’ (from Graham’s law of difTusion)
' A
—[64 Va1
1‘—-—,}— <118 =A A
In 46 Vuf'u
i ||=|.IHK|A

Timctaken far theodour of Bia reach the wall (1)
=1.18x6=7.08 sec = 7 sec.

[-+=)

r_OZ."'" o/60 21.2
1000/21.2

‘MEIe ’Mm
M.E 12

Squaring both of sides
(21.2 My,
(60)> 32

(212)? 242
Mie =™ 02
Sincchelium ismonoalomicso
Atomic weight = Molecular weight =3.99
Lat OQ=xcmso QP=(40-x)cm
Diffused volume of NH, gas
=Arca of T.S. oftube x Distance travelled by NH; gas
Ve =Ax0Q

=Ax {whereAis areaof T.S. of tube}

Similarly in thc same time,
Diffused velume of HCI gas
=Arcaol T.S. oflube % Distance travelled by HC| gas
Vyo =AxQP=A(40-x)
Fraon Graham’s Law of diffiision

I .
- N3 — h{"L]
wma Y Mg
—]3
1' 6.5 =1.46
Vm:m

=140
= (40—1)
=x=23.74cm

- 0Q=2374cm

THe




(22) (b Using %=P—2
L

(23)

(24)

(25}

()

(a)

(c)

T,
Letinitial pressure= 1 atm
1 L2
L4273 14273+ 5406

L2A+273x 1.2 =1+273+ 546
= (=2457Ko12184°C

1
n, T same hence P D“-G

Vv, = 1000cm’
V, == (10)?  10=10007cm?

V.= in(l(}}3=inl{]00cm3
33 3

-. Pressure ofthe gasis minimwn in (I11) container,
pressure of the gas is maximum in ([},
The ratio of pressure in 11 and HI comaineris4 : 3

[vnm)Nz q\rmls][)z
fRly, R,
V My, Mo, " My,

Then v, and Vips 15 alsp same.

Ty, —To,

MV,

Mg

2

_ oMy,

- Fo,Mo,
M UTRL,,

RT()z
Ir PN; :P‘Jz then dn, qﬂz

; 65
Py, =760 - = 494mm

P'o, =760 - =114
= A o
0y 00 mn

20
P'co, =T60x — = 1.
coy = 100 152mn

(26)

(27)

(28)

(29}

(30}

@

()

(c)

M

W

No. of molcsof gas | Wy DS o7
0. 0l MoIcsQl gﬂs e | et
' m 60

wy ..0.22

No.ofmalesofgas2 =n, = — = =0.0050
L

Total no. ofmeles =n, +n,
=0.00754 0.0050=0.0125
P, (partia pressurc of gas 2)

~ 0.0050
T 0.0125

% 75=30cm ol Hg,
Plula] = Pdry medane T Pwaler

735=Pyry methane + 1
2+ Py methane = 135 — 30 =705 torr,

3RT
Hamg = M i.e., it is inversely related tomolecular
mnass.

Therefore, M. lco, 4. |co, .

=5 (Initial fraction N = whenicmperature
n T vy

i .. V300 3
is 27°C. A1 127°C, the new fraction is —- =— —

Vo 400 4
o=
- airexpelled :P'%—:

Statement-1 is true but Statement-2 s false because

ol
M

al eflusion raic but it docs not depend an

molecular size.



