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CHEMISTRY

BOOKS - GRB CHEMISTRY (HINGLISH)

GRAPHICAL INTERPRETATION

A. Thermodynamics

1. The correct figure representing isothermal and adiabatic expansion of

an ideal gas from a particular initial state is:

P
(a) \ isothermal(
adiabatic
\%

A.

P
(b) & adiabatic
isothermal
B Y


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MOvRJ7O1KbmA

P
c) x isothermal
adiabatic
(d) \ isothermal

adiabatic

Answer: A

o Watch Video Solution

1. A liquid which is confined inside an adiabatic piston is suddenly taken

from state 1 to state 2 by a single stage process. If the piston comes to

rest at point 2 as shown. Then, the enthalpy change for the process will


https://dl.doubtnut.com/l/_MOvRJ7O1KbmA
https://dl.doubtnut.com/l/_JrkXVF4IyXl8
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Answer: C
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o Watch Video Solution



https://dl.doubtnut.com/l/_JrkXVF4IyXl8

2.qw, AE and AH for the following process ABCD on a monoatomic gas

are:
T A
P A 3
P + """"" :
v : f—— Isothermal
+ -------- R . C
;D :
¢ -4 @ >
A w= —2P\Vyln2 q=2P)Vyln2
B w= —2BV,ln2 q=2FVln
"AE =0 AH = 2P,VyIn2
c w= —FPWV(1+1n2) g= PVy(l+1In2)
5 w= —FVyln2 q= P,Vyln2
Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_aam2y3ErGxea

3.The graph given below shows the P-V plot for a process on an ideal gas.

Select the correct statement.

I B

V—

A. Enthalpy content of the gas is constantly increasing and the
process is carried out slowly
B. Enthalpy content of the gas first increases then decreases and the

process is quasistaticly


https://dl.doubtnut.com/l/_aam2y3ErGxea
https://dl.doubtnut.com/l/_IHua1zDYaWTF

C. Enthalpy content of the gas is constant and the process taken

infinite amount of time for completion

D. Enthalpy content first decreases then increases and the process is

reversible

Answer: A

o Watch Video Solution

22
4. Calculate work done in given process (Take : m = 7)
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A.9.03 bar .L


https://dl.doubtnut.com/l/_IHua1zDYaWTF
https://dl.doubtnut.com/l/_pI1YpRWSLVhG

B.9.8 bar. L

C.0.77 bar.L

D. 10.04 bar.L

Answer: A

o Watch Video Solution

5. For 1 mol of an ideal gas work in process AB will be:

A

(\)
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A.100R



https://dl.doubtnut.com/l/_pI1YpRWSLVhG
https://dl.doubtnut.com/l/_9MmxjxSfMHOR

B. — 100R
C.100R[1 + In2]

D.100R1n2

Answer: C

o Watch Video Solution

6. An ideal gas which has v = 4/3 is taken from A to B according to the

diagram then calculate enthalpy change for ideal gas:

A
1 atm p------ e 1B
0.5 atm # ______ — +
0.25 atm }------ L——)—— -~
1 9 3'l v, >

A. 5 atm.litre



https://dl.doubtnut.com/l/_9MmxjxSfMHOR
https://dl.doubtnut.com/l/_n6XjV0GQirgr

B. 6 atm. Litre

C. 10 atm.litre

D. 12 atm.litre

Answer: D

o Watch Video Solution

7. The P-T graph, as given below, was observed for a process on an ideal

gas. Which of the statement is true ?

f

Aw= +ve, AH = ( + )ve


https://dl.doubtnut.com/l/_n6XjV0GQirgr
https://dl.doubtnut.com/l/_A7qNEDHPLMwe

B.w = (—)ve, AH = ( — )ve
Cw=(—)ve, AH = (+ )ve

D.w = (+ )ve, AH = ( — )ve

Answer: C

o Watch Video Solution

8.0ne mole of an ideal gas is undergoing process as shown in figure then

what is the shaded area (atm-L) in the graph. (In 5=1.5)

25 ".T“y\

(atm) gf...4H44

o
1 5 V(L)—/

A.8


https://dl.doubtnut.com/l/_A7qNEDHPLMwe
https://dl.doubtnut.com/l/_c79lMyZAAYJV

B.40

C.20

D. 60

Answer: B

o Watch Video Solution

9.1n given cyclic process for an ideal gas

TH

——-—‘

N

N
+
A

~

F un atm)

— C

V (in litre) —»

Path B — C'is isoentropic. Then select the correct options


https://dl.doubtnut.com/l/_c79lMyZAAYJV
https://dl.doubtnut.com/l/_qXcaBA0LPLHX

A ASAB =ASc_ 4
B.ASy ,p=AS4 ¢
C. ASCyclic#O

D. ASc s 4— B0

Answer: B

o Watch Video Solution

10. For an ideal gas four processes are marked as 1,23 and 4 on P-V
diagram as shown in figure. The amount of heat supplied to the gas in

the process 1,2,3 and 4 are @)1, 2, Q3 and Q4 respectively, then correct


https://dl.doubtnut.com/l/_qXcaBA0LPLHX
https://dl.doubtnut.com/l/_Bg81QMzq16qe

order of heat supplied to the gas is:

AQr> Q2> Q3> Qs

B.Q1 < Q2 < Q3 < Q4

CQ1> Q2> Q4> Qs

D.Q1 > Q4 > Q2 > Q3

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_Bg81QMzq16qe

11. Consider the cyclic process R — S — R as shown in the fig. You are
told that one of the path is adiabatic and the other one isothermal.

Which one of the following is (are) true ?

* R

)-U

S
e

V—

A. Process R — S'is isothermal

B. Process S — R is adiabatic

C.Process R — S'is adiabaic

D. Such a graph is not possible


https://dl.doubtnut.com/l/_eYQ8XJcuHHtl

Answer: D

o Watch Video Solution

12. An ideal gas is taken from the same initial pressure P; to the same

final pressure P, by three different processes. If it is known that point 1

corresponds to a reversible adiabatic and point 2 corrresponds to a

single stage adiabatic then:

A. Point 3 may be a two stage adiabatic

B. The average K.E. of the gas is maximum at point 1

C.Work done by surrounding in reachingpoint number 3 will be

maximum

D.If point 3 and point 4 lie along an isotherm, then

Wy_3>Wyi_o>Wy_s.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_eYQ8XJcuHHtl
https://dl.doubtnut.com/l/_LFAlD25zm3te

13. If the plot 1 — 2 represents an infinite stage adiabatic process and

1 — 3 represents a single stage adiabatic, then identify the correct

statemet.

A

[
v


https://dl.doubtnut.com/l/_LFAlD25zm3te
https://dl.doubtnut.com/l/_cFqHLFZRsGuo

A. An intermediate state between point 3 and 4 can be reached by

adiabatic process.

B.An intermediate state between 2 and 5 can be reached by an

adiabatic process

C.An intermediate state between 3 and 2 can be reached by an

adiabatic proces

D. Points 3,4 and 5 can not lie on may adiabatic process.

Answer: C

o Watch Video Solution

14. Which of the following graph correctly represents variation of P vs V
for two gases CH, and SOj3 subjected to reversible adiabatic
compression from same initial condition. (Assume that vibrational

degrees of freedom are not active.)


https://dl.doubtnut.com/l/_cFqHLFZRsGuo
https://dl.doubtnut.com/l/_c5n1536rrwvY
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Answer: D

o View Text Solution

15. A substance is subjected to a four step reversible process ABCD as

shown. Identify the correct statements out of the following.


https://dl.doubtnut.com/l/_c5n1536rrwvY
https://dl.doubtnut.com/l/_xPdPH0hgkcGA

T(K) —
>
23

DL—e—C
4—-—».
S(Cal/K)—*

A. Step A-B is a exothermic step
B. Step B-C is an endothermic step
C. Step C-D is an exothermic step

D. Step D-Ais an endothermic step

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xPdPH0hgkcGA

16. For 1 mole of an ideal gas, a graph of pressure vs volume is plotted as

shown. Which of the following option is correct ?

4

A(1;10)

P (atm) —_

B(10,1)

4

V(litre) —

A. AB process is isothermal.

10
0.0821
11
— K
4 x 0.0821

B. Maximum temperature of the gas can be
C. Minimum temperature of the gas can be

D. None of the above

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_r5nOJT7AK4DJ

17. A reversible cyclic process is represented as shown. The efficiency of

the process is :

"T(°C) 4

727 f--

300 [ o

S(J/K)

B. > 0.5

C. <05

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CgDLmJJKN9MW

18. Calculate magnitude of work done in calorie for one mole of an ideal
gas subjected to the process as shown in figure. [Use:

R = 2cal /mol — K and In 2 = 0.7]

A

T(K)

Al

20
V(m3)

2

A. 640 cal

B. 600 cal

C. 40 cal


https://dl.doubtnut.com/l/_CgDLmJJKN9MW
https://dl.doubtnut.com/l/_c4y1H33LW2FH

D. 200 cal

Answer: A

o Watch Video Solution

19. An ideal gas in subjected to a three step reversible process as shown.
The amount of heat absorbed in the overall process will be: [In

2 =0.693, 1L — atm = 101.325J]

Ar A ) B
1 atm === . ] >
v
| sothermal
0.5 atm -{--=========- :f -------------- ; C
i . S
20L 40L
A 6.13J

B. —6.13J


https://dl.doubtnut.com/l/_c4y1H33LW2FH
https://dl.doubtnut.com/l/_lqVGrERKMRoV

C.622.15J

D. —622.15J

Answer: C

o Watch Video Solution

20. In an experiment to determine the enthalpy of neutralisation of
sodium hydroxide with sulphuric acid, 50cm® of 0.4M sodium hydroxide
were titreated thermometrically with 0.25M sulphuric acid. Which of the

following plots gives the correct representation ?

=
g

Temperature

10 30 50
B Vol. H,S0,


https://dl.doubtnut.com/l/_lqVGrERKMRoV
https://dl.doubtnut.com/l/_FbyXzgh4sYsD

—
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D. VO] sto‘

Answer: B

o Watch Video Solution

21. Chemicals A and B each initially at 20° C react exothermically. A graph
of the final temperature reached by mixing equimolar solutions of A and

B to a total of 100mL is given below. According to this graph, in what



https://dl.doubtnut.com/l/_FbyXzgh4sYsD
https://dl.doubtnut.com/l/_7We8J1oVpYr1

mole ratio does A and B react ?

EEEEE
mjl | | |

20 40 60 80 100

iao#—-—v ] *%""

A2:1

B.3:1

C.4:1

D.3:2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7We8J1oVpYr1

22. An ideal gas is subjected to various changes which are plotted as
following: The correct order of process I, Il and lll respectively is :

* II
—)*

|

A. isothermal, isochoric, isobaric

B. isobaric, isochoric, isothermal

C.isochoric, isothermal, isobaric

D. isochoric, isobaric, isothermal

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kHIL9bfKo5BV

23. A thermodynamic process is shown in the following figure. In the
process AB, 600 J of heat is added to the system and in BC, 200 ] of heat is
added to the system. The change in internal energy of the system in the
process AC would be:

Py =3x10*Pa, V4 = 2 x 10 *m?

Pg =8 x 10*Pa, Vo = 5 x 10 °m?

A.560J


https://dl.doubtnut.com/l/_kHIL9bfKo5BV
https://dl.doubtnut.com/l/_cEgIAggHhe1a

B. 800J

C. 600J

D. 640J

Answer: A

° Watch Video Solution

24. Which of the following graph is correct reversible adiabatic process

for an ideal gas:

!
(b) T

d—
B (Density of gas)


https://dl.doubtnut.com/l/_cEgIAggHhe1a
https://dl.doubtnut.com/l/_12tJURjv4Zn0

() T
C V—
(d) L \\
D T—
Answer: B

° Watch Video Solution

25. Which process is identical with the cyclic process shown below ? If AB

and CD are adiabatic process.



https://dl.doubtnut.com/l/_12tJURjv4Zn0
https://dl.doubtnut.com/l/_7saTaV43hB4f

(d)

Answer: C

° View Text Solution

26. An ideal gas is subjected to two different process in which it is heated

to same final temperature from same initial state (A) as shown in


https://dl.doubtnut.com/l/_7saTaV43hB4f
https://dl.doubtnut.com/l/_UnCJYWi1CZy7

diagram, then :

L >V

A. heat absorbed by the system will be more in AB process.

B. heat absorbed by the system will be more in AC process

C. heat absorbed by the system will be same in AB and AC process

D. None of the above

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_UnCJYWi1CZy7
https://dl.doubtnut.com/l/_m1FdTKV2iHgt

27. Which is correct for cyclic process as shown in figure ? Choose the

correct statement.

H

P

A. Work is done by the system
B. Heat is liberated by the system
Cw=0

D. Process is isoentropicas AS = 0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_m1FdTKV2iHgt

28. For an ideal gas three adiabatic processes are carried out upto same
final pressure from same initial state. If adiabatic reversible process ends
up at point B and adiabatic single step irreversible process ends up at

point C then adiabatic free expansion upto same final pressure will end

up at:

B C

cacecdeacacaqeccncocage-

R

-wd ~-.----.-..-.---n

bososves

=B

A A

B.P

C.0

D.R


https://dl.doubtnut.com/l/_m1FdTKV2iHgt
https://dl.doubtnut.com/l/_N3302Ver0zpL

Answer: D

° View Text Solution

29. A student is calculating the work during a reversible isothermal
process, shown by 2 moles of an ideal gas . By mistake he calculated the
area as shown in PV graph (shaded area) equal to 49.26 L atm. Calculate

the correct value of work (in L atm) during the process.

*

Y e

prpepnsE R T L L L T L L

P(atm) —

2L 4L
V(litre) —



https://dl.doubtnut.com/l/_N3302Ver0zpL
https://dl.doubtnut.com/l/_6vRFcM4dESl1

A. —49.261n2

B.49.26 In 2

C.—24.63In2

D.24.631n2

Answer: A

o Watch Video Solution

30. [At constant temperature and pressure]

Reaction Reaction
R-P C-D

Extent of rcaction Extent of reaction

Statement-l : C will partially convert into D.
Statement-Il : R will not convert into P.

Statement-Ill : R will be completely converted into P.


https://dl.doubtnut.com/l/_6vRFcM4dESl1
https://dl.doubtnut.com/l/_bHQ7ffH0aHI1

Statement-IV : C will be completely converted in D.

With the help of given curves select the correct order of initials T (true)

or F (false) for above statements.

A TFTF

B. TFFF

C.FFTF

D.TTTF

Answer: B

o Watch Video Solution

31. If the internal energy of an ideal gas varies as U = 2PV and the gas

undergoes an expansion as shown below, then heat absorbed in the


https://dl.doubtnut.com/l/_bHQ7ffH0aHI1
https://dl.doubtnut.com/l/_sY8ItYfODDWV

process will be :

I)O e cecocecasane

N —

pboeoesccscvosvecsssvoncns

cevecscsvrscvsnsssvensd

A. PV,

PoVy

B.
2

C.3P,V,

3
D. 5 PV

Answer: C

<

™o
<

o Watch Video Solution



https://dl.doubtnut.com/l/_sY8ItYfODDWV

32. This curve is produced when a pure substance is heated. Which
characteristic of this curve is related to the value for the enthalpy of

fusion of the substance ?

-

]
/

Tempernture, “(

A. Length of AB

B. Length of BC

C.Slope of AB

D. Sope of CD

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_39BWCcwcDI2X

33. What can be concluded about the values of AH and AS from this

graph ?

A
+100 1

+50 7
0
~50 1
-100+

AG, kJ-mol ! —

i ] 1 1 >

100 200 300 400 500
Temperature, K —

A.AH >0,AS >0
B.AH >0,A8 <0
CAH <0,AS>0

D.AH < 0,AS < 0

Answer: A

[ o


https://dl.doubtnut.com/l/_39BWCcwcDI2X
https://dl.doubtnut.com/l/_bV8jTgdOMufw

[ W Watch Video Solution J

34. The process in which an ideal gas undergoes change from X to Y as

shown in the figure diagram is :

+ Y

T —

A. isothermal compression
B. adiabatic compression
C.isothermal expansion

D. adiabatic expansion


https://dl.doubtnut.com/l/_bV8jTgdOMufw
https://dl.doubtnut.com/l/_BfCSAPNmjsc4

Answer: B

o Watch Video Solution

35.An ideal gas is taken around the cycle ABCA as shown in P-V diagram.

The net work done by the gas during the cycle is equal to :

A 12P 1 V;


https://dl.doubtnut.com/l/_BfCSAPNmjsc4
https://dl.doubtnut.com/l/_EAnDYkExJ18Q

B.6PV;

C.5P Vi

D. P,V;

Answer: C

° Watch Video Solution

36. A heat engine carries one mole of an ideal monoatomic gas around

the cycle as shown in the figure, the amount of heat added in the process


https://dl.doubtnut.com/l/_EAnDYkExJ18Q
https://dl.doubtnut.com/l/_jKGj8aW7jCp4

AB and heat removed in the process CA are :

ﬁ T2 = 600K

T B

V)

51 4

)]
E A C

T,=300K  T3=450K
| F— et o ’
Volume —

A.gsp = 450R and g4 = — 450R

B.qup = 450R and go4 = — 225R

C.gap = 450R and qc4 = — 375R

D.g4p = 375R and g4 = — 450R

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jKGj8aW7jCp4
https://dl.doubtnut.com/l/_4C5ndedqchla

37. Two moles of Helium gas undergo a reversible cyclic process as shown

in figure. Assuming gas to be ideal, what is the net work involved in the

cyclic process ?

P

A.—100R1n4

B. +100R1n4

C.+200R1In4

D. —200R1n4


https://dl.doubtnut.com/l/_4C5ndedqchla

Answer: A

o Watch Video Solution

38. In the cyclic process shown in P-V diagram the magnitude of work

doneis:

A

V, fereeemmemeepes

ooesessseseapges


https://dl.doubtnut.com/l/_4C5ndedqchla
https://dl.doubtnut.com/l/_RWFCddFfC9fQ

¢ TP = P)(Va— WA)

D.7(Vy — V1)

Answer: C

o Watch Video Solution

39. P-V plot for two gases (assuming ideal) during adiabatic processes are

given in the figure. Plot A and plot B should correspond respectively to :


https://dl.doubtnut.com/l/_RWFCddFfC9fQ
https://dl.doubtnut.com/l/_dmUCRCIWuSjZ

A. He and Hy

B. Hy; and He

C.He and Ne

D. Hy and C1I»

Answer: B

|


https://dl.doubtnut.com/l/_dmUCRCIWuSjZ

| o Watch Video Solution

40. A given mass of gas expends from the state A to the state B by three
paths 1,2 and 3 as shown in the figure. If w1, w2 and w3 respectively be

the magnitude of worl done by the gas along three paths then:

P
A

A wp > w2 > ws

B. w1 < w2 < ws


https://dl.doubtnut.com/l/_dmUCRCIWuSjZ
https://dl.doubtnut.com/l/_3cUQgp9ZdSn6

C.w; = wy = Ws

D.wy, < wg < wy

Answer: B

° Watch Video Solution

41. Following graph shows a single stage expansion, then work done by

the system is:

P(atm)f

Y

1 hecsasncndeansccanancene

U
4

V(lit)

A —9104J

B. —202.6J


https://dl.doubtnut.com/l/_3cUQgp9ZdSn6
https://dl.doubtnut.com/l/_1reBqpXNEHrH

C. —506J

D. —101.3J

Answer: B

° Watch Video Solution

42. One mole of an ideal monoatomic gas undergoes a cyclic process as

shown in figure. Then the change in the energy in expanding the gas from


https://dl.doubtnut.com/l/_1reBqpXNEHrH
https://dl.doubtnut.com/l/_uk014oYQ8bR1

a to c along the path abciis:

v, 4v,

A 3P,V
B. 6RT,
C.4.5RT,

D. 10.5RTj,

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_uk014oYQ8bR1

43. A sample of 2 kg of helium (assumed ideal) is taken through the
process ABC and another sample of 2 kg of the same gas is taken through
the process ADC. Then, the temperature of the states A and B are : (Given

R = 8.3J /mol — K):

I B C
10 >
Bl
o
z 5 A? > ?D
| R
10 20 V(m?)

AT, = 120.5K, T = 120.5K

B.T, = 241K, T = 241K

C.Ty = 120.5K, Tg = 241K

D.T, = 241K, Tg = 482K


https://dl.doubtnut.com/l/_0SH3qayjKRqu

Answer: C

o Watch Video Solution

44. Which of the following options regarding area under the graph is/are

correct ?

A.The area under the V us P graph will give magnitude of work

involved in the process

B. The area under T us S graph will give magnitude of heat exchange

involved if the process occurs reversibly

C.The area under S us T graph will given magnitude of heat exchange

involved in the process.

D.The area under P us V graph will give magnitude of free energy

change in an isothermal process

Answer: B

(e~ |


https://dl.doubtnut.com/l/_0SH3qayjKRqu
https://dl.doubtnut.com/l/_nLW4tmWNJXXv

[ @ Watch Video Solution J

45. For an ideal gas subjected to different processes as shown by the
graphs, select the graph which will involve greatest amount of heat

exchange if initial and final temperature are same in all .

A.
B.
AP /
© F| -
vV
C. v
D.

Answer: A


https://dl.doubtnut.com/l/_nLW4tmWNJXXv
https://dl.doubtnut.com/l/_cdfvkhdJ7UXk

° Watch Video Solution

B. Gaseous State

1.P vs V graph is plotted for 1 mole of hypothetical gas. Range of a/b for

this gas in (atm-L/mole). [R = 0.08atm-litre/ — mle — K]

A
P
k s >
V—
A .54 < < 81

w
3
A

e N

—~ e oo oe

N—r’ N N
AN
W
O}

D.13.5 <

o e
~
A\
&
o
ot


https://dl.doubtnut.com/l/_cdfvkhdJ7UXk
https://dl.doubtnut.com/l/_b8X064qPeqS2

Answer: A

° Watch Video Solution

Gaseous State

1. For a closed container containing 10 moles of an ideal gas, at constant
pressure of 0.82 atm, which graph correctly represent, variation of log V

us log T where volume is in litre and temp. in kelvin :

log V



https://dl.doubtnut.com/l/_b8X064qPeqS2
https://dl.doubtnut.com/l/_OJBUZJtmAitj

quz \"%
%

C log T
]
@ £
450
D log V
Answer: A
° Watch Video Solution

2. Which graph represents the correct relationship between various

velocities for an idela gas ?

Uag
<N Hp
® x5
B A u



https://dl.doubtnut.com/l/_OJBUZJtmAitj
https://dl.doubtnut.com/l/_FNzBU68h2jpt

Answer: D

° Watch Video Solution

3. Pressure versus temperature graph of an ideal gas of equal number of

moles of different volumes is plotted as shown in figure. Choose the


https://dl.doubtnut.com/l/_FNzBU68h2jpt
https://dl.doubtnut.com/l/_KLyg0RnlH03d

correct alternatives.

4 %

AVI =V, V3 =Vsand V; > Vs

B.V1 =V5, V3 =Viand V, < V3

CVi=V,=V=V,

DV, >V3 >V, >V

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_KLyg0RnlH03d
https://dl.doubtnut.com/l/_Su5M9ahKal2E

4. Consider the following (P-T) graph for a fixed mass of gas: Correct P-V

graph as:

P
A 3



https://dl.doubtnut.com/l/_Su5M9ahKal2E

Answer: C

o Watch Video Solution

5. For the given isotherm (P in atm and V in L) for one mole of an ideal

gas, which follows Boyle's law, what will be the approx value of

temperature ? (R = 0.0821Latm / mol K)

A

2.0
[ 154

[a W

= 1.0
[=¥1]
Q
e

0.5

O T L 1 | '4’
05 1.0 1.5 20 25

log;p V—



https://dl.doubtnut.com/l/_Su5M9ahKal2E
https://dl.doubtnut.com/l/_GHItKVaGmiTI

A.8.2x 10 ‘K

B. 1220K

C.Y47K

D.48K

Answer: B

o Watch Video Solution

6. Graph depicting correct behaviour of ideal gas and H, gas will be

(neglect a):



https://dl.doubtnut.com/l/_GHItKVaGmiTI
https://dl.doubtnut.com/l/_8T5p9Tdpt7ms

(c)

(d)

Answer: A

o Watch Video Solution

7. During  decomposition of NH;COONH:(s) reaction:
NH;COONHy(s) — 2NH3(s) + CO2(g). Which graph correctly
represents average molecular weight of gaseous with progress of

reaction :

(a) avg

Time


https://dl.doubtnut.com/l/_8T5p9Tdpt7ms
https://dl.doubtnut.com/l/_YOJ2THQOVi1C

(b) avg
B Tlme
(c) Mavg
c Time
(d) Muvg
D Time
Answer: D

o Watch Video Solution

8.For an ideal gas kept in a container attached manometer as show. Find

volume of container. For the given gas, lo P us log (1/V) graph is given :


https://dl.doubtnut.com/l/_YOJ2THQOVi1C
https://dl.doubtnut.com/l/_SXrMzCQfvmVn

log P

0.4771 KZAE0°

A 3L

B.1.5L

C.4.5L

D.2L

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_SXrMzCQfvmVn

9. Which of the following graphs is inconsistent with ideal gas behaviour

? (Assume n = constant)

T,>T,
(a) p T,
T,
A. v—
4 Ty>T,
r -
{b) P T,
>
B V—
2 >Py P1
P2
(c) v
T(K) —
C.
(d) p
D.
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_wg4zcPGKjmTY
https://dl.doubtnut.com/l/_N3TS7EmPNxps

10. Which one of these graphs for an ideal gas havinga fixed amount, the

arrow indication, is incorrectly marked ?

decreasing
volume

(a)

A.
v
decreasing
(b) pressure
B -273° t°C
P
increasing
(© temperature
C.
P
decreasing
(d) temperature
D. ° w
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_N3TS7EmPNxps

11. Consider the given graph: Graph is plotted for 1 mol of gas at 400K,

L — atm

find slope of curve [take: R = 0.08——M
mol — K

p?
4

> (L/V)2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AYgxFzuv1EbG

12. The pressure P of a gas is plotted against its absolute temperature T

for two different constant volumes, V; and V5, (for same no. of moles)

where V] > V5, the correct statement is:

A. Curves have the same slope and do not intersect

B. Curve must intersect at some point other than T' = 0.

C. Curve for V; hasa greater slope than that for V;

D. Curve for V] has a greater slope than that for V5.

Answer: C

o Watch Video Solution

13. P us V curves were plotted for three different samples containing

same masses of Hy, Oy and N, at same temp. Mark out which graph is


https://dl.doubtnut.com/l/_aWjB13apbGwG
https://dl.doubtnut.com/l/_nnbvEm8vPc9w

applicable for which sample.

p—

Vs

A.1—>H2,2—>N2,3—>02
B.1—>02,2—>N2,3—>H2
C.1— Nyy2— H2,3 — O2

D. Data insufficient

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nnbvEm8vPc9w

14. For ideal gas, observation as per Maxwell distribution

A)

400 ;—(51/ sec)

A Upms = /1.5 x 100m /s
B. Fraction of molecules moving between 400 to 401 m/sec are equal

with fraction of molecules moving between 452 to 453 m/sec.
C.Upns = v/20 x 400m /s

D. Uppy = 1.5Upnps

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_nnbvEm8vPc9w
https://dl.doubtnut.com/l/_DaAOXewjoSG9

15. In the given curve total area under the graph represents:

» u (m/s)

A. Gives number of molecules moving with certain range of velocities

B. Gives fraction of molecules

C. Gives total number of molecules

D. Total frcation of molecules = unity

Answer: C

o Watch Video Solution

16. Which graph is not a straight line for an ideal gas ?


https://dl.doubtnut.com/l/_eBC0eLSRavbk
https://dl.doubtnut.com/l/_nVYYGn9aXVlH

1
A.Pus V (at constant T and n)
B.PVus V2 (at constant T and n)
C.Pus T2 (at constant V and n)

D.log P us log (V'?) (at constant T and n)

Answer: C

o Watch Video Solution

17. Consider the following statements.

(a) An oleum sample can be labelled as 127 %

(b) Mole fraction is temperature dependent

(c) Slope of log V us log T graph is constant. (At constant P and n for ideal
gas).

(d) 1 gm of CgH504 contains more number of atoms than 1 gm of
CH3;COOH.

(e) Intercept of log P vs log (1/T) is always positive. (At constant V and n


https://dl.doubtnut.com/l/_nVYYGn9aXVlH
https://dl.doubtnut.com/l/_Tr3GLaFGs8Vq

for ideal gas)

Select the correct code regarding true and false statement.

A. FFTFF

B. TFTFF

C.TFTTF

D. FFTFT

Answer: A

o Watch Video Solution

18.Z us P graph is plotted for 1 mole of hypothetical gas. Volume of gas at

this point Ais: [R = 0.08atmL /mole — K]


https://dl.doubtnut.com/l/_Tr3GLaFGs8Vq
https://dl.doubtnut.com/l/_UOJt3fizCQBt

A.0.01L

B.0.09L

C.0.064L

D.0.64L

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UOJt3fizCQBt

19. In the given isobaric process shown by graph between T and V.

T

(0,0)

A. Moles decreases throughout
B. Moles first increases then deceases
C. Moles first decreases then increases

D. Moles cannot be predicted form given data

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_93J6UMyq8s8P
https://dl.doubtnut.com/l/_5vRsANb7xGzN

20. For the below graph which of the following combination is correct, (n
represents mole and P represent pressure)

() If n is constant throughout then P at 2nd point must be greater than
at 1st point.

() If n is doubled in moving from 1st point to 2nd point then P also
doubles in the process.

(1) If n is constant then P is maximum at point (1).

A (2)
fg »""O (1)
>
>
T(Kelvin) —»

B. Il is true


https://dl.doubtnut.com/l/_5vRsANb7xGzN

C.Both Il and Il are true

D. 1, Il and Il all are correct

Answer: A

° Watch Video Solution

21. A cyclic process ABCD is shown in VT diagram for an ideal gas. Which

of the following diagram represents the same process ?

A
B



https://dl.doubtnut.com/l/_5vRsANb7xGzN
https://dl.doubtnut.com/l/_F7jwcj57NEmG

. >
{

ia/s P! ‘ ‘L

—

B A

v—
A.
B.
C.
D.
Answer: D

o View Text Solution

22. A gas is taken isochorically from state A to state C as shown in the

graph. Choose the correct statement:


https://dl.doubtnut.com/l/_F7jwcj57NEmG
https://dl.doubtnut.com/l/_nNKqMtVEERlo

A. Moles of gas first remains constant and then increases

B. Moles of gas first increase and then remains constant

C. Moles of gas first remains constant and then decreases

D. Moles of gas first decreases and then remains constant.

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_nNKqMtVEERlo

23. At 273 K, Pd vs P is plotted for various gases 1,2,3,4 assuming ideal
behaviour for gases Ny, He, COy and H,. The correct combination is [P

denotes combination in atmosphere and d denotes density in gm/L:

Pd 1 2 3 4
47&

T = constant

A.2 — N2,1 — He,3 — CO2,4— H>

B.4 — N2,1 — He,2 — CO2,3 — H>

C.4— N2,3— He,2—CO2,1 — Hy


https://dl.doubtnut.com/l/_P841BCBDyV7f

D.2—N2,3—H€,1—002,4—H2

Answer: D

o View Text Solution

H2
7 cn,T= 213K

Co,

e —— )

. P

If the above plot is replotted at 373 K, then which of the following plots

may show the correct behaviour at 373 K ?

o,

(a) H,



https://dl.doubtnut.com/l/_P841BCBDyV7f
https://dl.doubtnut.com/l/_no9seNVLhzwZ

—_
B P
H,
Z CH,
‘) CO,
| >
[ P
C.
+ H,
Z Co,
(d) CH,
B T —
P
D.
Answer: C

o View Text Solution

25.The product of PV is plotted against P at two temperatures 77 and 15

and the result is shown in figure. What is correct about 77 and T%?


https://dl.doubtnut.com/l/_no9seNVLhzwZ
https://dl.doubtnut.com/l/_KjOFbr9QIGUi

ATy > Ts

B.Th, > T}

CTi =1

DTy +T5 =1

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_KjOFbr9QIGUi

26.The graphs representing distribution of molecular speeds at 300 K for

gases CI, and N, are as shown below (Atomic mass N = 14, CI = 35.5)

—> "0
[—

II

ion of moloculo

molecular speed

_l fract
v

A.1 graph is for Ny and Ilis for C1,
B. Il graph is for N, and I is for C'I,
C. either graph can be taken for N, or CI,

D. information is not sufficient

Answer: B



https://dl.doubtnut.com/l/_9iA7RvfMCPKx

| o View Text Solution

27. For a fixed amount of an ideal gas P us T plot is given as shown.

Identify the correct option.

?

straight line
graph

P(atm)

>

T(Kelvin)

A. The change from A to B should be isochoric

B. Volume first increases reached maxima and then decreases

C. PV = nRT is not applicable

D. None of the statements are correct

Answer: D


https://dl.doubtnut.com/l/_9iA7RvfMCPKx
https://dl.doubtnut.com/l/_fo1k7wSl7NhQ

o View Text Solution

28. Which of the following options correctly match the graph of Z us P at

normal temperature with gases ?

AT — H,, IT — He, IIT — COy, IV — NHj,
B.I — He, IT — H,, IIT — NH;, IV — CO,
C.I— Hy, II — He, III — NH;, IV — CO,

D.I — He, IT — Hy, II — CO,, IV — NH;


https://dl.doubtnut.com/l/_fo1k7wSl7NhQ
https://dl.doubtnut.com/l/_mP0WI8t9HaGX

Answer: A

o View Text Solution

29. Following graphs are obtained when different gases are subjected to
change in pressure at constant temperature. Identify the option which
has correctly matched gas wth the graph.

? 3

d 1 d represents density

Al— 05,2 — Hy,3 — He

B.1 - CH,,2 — Ny, 3 — CO

C.1—>H2,2—>02,3—>502

D.1 — §03,2 — CO5,3 — He


https://dl.doubtnut.com/l/_mP0WI8t9HaGX
https://dl.doubtnut.com/l/_0OnBDfJel3O1

Answer: C

o View Text Solution

30. LILIIl are three isotherms respectively at 77, T3 and T3 for a fixed mass

of gas, as shown in graph. Temperature will be in order :

A

I
P
II

111

V—

A.T1 :T2 — T3
BT, < Ty, <T;
CT), >1T, >1T;5

D.T1 > T2 — T3


https://dl.doubtnut.com/l/_0OnBDfJel3O1
https://dl.doubtnut.com/l/_Xu56CDmhsjiR

Answer: C

° View Text Solution

31. The curve of pressure volume (PV) against pressure (P) of the gas at a

particular temperature is as shown, according to the graph. Which of the

following is incorrect (in the low pressure region)?

f co

PV (L atm mole)

A. H> and He shows +ve deviation from ideal gas equation
B. CO, CHy4 and Oz show negative deviation from ideal gas equation.

C. H2 and He show negative deviation while CO2, CH4 and O3 show

positive deviation


https://dl.doubtnut.com/l/_Xu56CDmhsjiR
https://dl.doubtnut.com/l/_bnDOZXKLhddo

D. Hy and He are less compressible than that of an ideal gas while

CO,, CH, and Oy more compressible than that of ideal gas.

Answer: C

o View Text Solution

32.For one mole of a van der Waal's gas when b = 0 and T' = 300K, the

PV us 1/V plot is shown ahead. The value of the van der Waal's


https://dl.doubtnut.com/l/_bnDOZXKLhddo
https://dl.doubtnut.com/l/_8eF5Yfqnu5JN

constant a(atm. litrezmol_z) is:

2 (Graph net to scale)

ja

216
Iz
£

"L__z.o_i%—‘

1 '
v(-olllur)

A.1.0

B.4.5

C.1.5

D.3.0

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_8eF5Yfqnu5JN

33.For a real gas the P-V curve was experimentally plotted and it had the

following appearance. With respect to liquefaction, choose the correct

statement.
4
!
P
50 atm
20 atm 7 - k’l‘c =500 K
i T=300K

V——o

A.at T = 500K, P = 40 atm, the state will be liquid

B.at T' = 300K, P = 50 atm, the state will be gas

C.atT < 300K, P > 20 atm, the state will be gas

D.at 300K < T' < 500K, P > 50 atm, the state will be liquid

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_vK03j56emUps

34. The curve in the accompanying diagram represent the PV /RT

behaviour of the gases: He, CH, and C3Hg. Which assignment of

behavior for gas is correct ?

1 1

PV/RT

Pressure, atm

Al= H€,2 = CH4,3 = C3H8
B.1 = C3H8,2 = OH4,3: He
C1l= CHg,]. = C3H8,3: He

D.1 = C3H872 = H€,3 = CH4

Answer: B



https://dl.doubtnut.com/l/_663e9V9rdelH

L T VICW ICXL o501uUtion J

35. Gas A (1 mol) dissociates in a closed rigid container of volume 0.16 lit.

as per following reaction.
2A(g) — 3B(g) +2C(g) If degree of dissociation of A is 0.4 and

remains constant in entire range of temperature then the correct Pus T

graph is: [Given R = 0.08 lit-atm/mol/K]

(a)

P(atm) —_—

0 = tan '(0.75)
A T(K) —

(b)

P(atm) —

0= tan’l(O.B)
T(K) —

(c)

P(atm) —

B:tan"(Ll)
rnw—



https://dl.doubtnut.com/l/_663e9V9rdelH
https://dl.doubtnut.com/l/_rpbnacS3WmlB

(d)

P(atm) —

0 =tan"1(0.4)
T(K) —
D.

Answer: B

o View Text Solution

36. Which of following graphs correctly represent variation of
—(dV /dP),

with P for fixed amount of an ideal gas at constant
temperature ?

(o3
(a) K



https://dl.doubtnut.com/l/_rpbnacS3WmlB
https://dl.doubtnut.com/l/_azuFHNdoMl5c

(c)

(d)

Answer: A

o Watch Video Solution

37. Which of the following volume-temperature (V — I) plots represents

the behaviour of 1mole of an ideal gas at the atmospheric pressure?

V(L) (40.6L,
373K)
(22.4L,
@ 573K)
A T(K)
V(L) (28.6L,
373K)
(b) (20.4L,

273K)

T
B. (K)


https://dl.doubtnut.com/l/_azuFHNdoMl5c
https://dl.doubtnut.com/l/_duBGUWWB19Qa

V(L)

(30.6L,
(o 224L 373K)
) 273K)
T(K)
C.
V(L)
(22.4L,
(d) 273K) g‘%}%
T(K)
D.
Answer: C

° Watch Video Solution

38. Select the incorrect statements on the basis of curve given below for

real gas(A).


https://dl.doubtnut.com/l/_duBGUWWB19Qa
https://dl.doubtnut.com/l/_o7QADWhq51uU

|

poseoveoase une gy

4

P
- o T,
/B VONT

A.For 1mol, Vg = 43—87rr3 X Ny

B. Difference in densities of liquid and gas at T3 and P is less than
that at T} and P;.

C. At temperature Tz and pressure Py density of gas and liquid
becomes almost equal.

D. At point B, substance A exists in liquid state only.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_o7QADWhq51uU

39. For the given plot, match the most appropriate graph for respective

gases: (Among H,, He, CO, CH,)

4 S
R
Q
I p
P Ideal gas
T=273 K
0% P—e -

P Q@ R 5
Hy He CO CH;y
P Q@ R S
He Hy CHs CO
P QR S
He Hy CHy CO
P Q@ R S
CO He H2 CH4

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_o7QADWhq51uU
https://dl.doubtnut.com/l/_XsTob9iaDwAd

C. Atomic Sturcture

4nr2y2 4

>r
1.

The above graph cannot be of:
A.3s
B. 4p,
C.3p,

D. 5d

Y

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_XsTob9iaDwAd
https://dl.doubtnut.com/l/_TkIsQDT58AhI

Atomic Sturcture

1. Consider the following radial distribution function diagrams. Which of

the following has the correct matching of curve and orbital ?

ﬁ

4nry(\y)?

A.I(3s), I1(3p), II(3d)
B.I(3d), II(3p), I1I(3s)
C.1(3p), II(3d), ITI(3s)

D.I(3s), II(3d), I11(3p)

Answer: C

[ - 1


https://dl.doubtnut.com/l/_M7iAa6eCxVib

| @ Watch Video Solution J

2. A graph is plotted between uncertainty in position and inverse of
uncertainty in wavelength for an electron. We get a straight line passing
through origin. Calculate voltage through which electron is accelerated

with:

(Ax)?
(in A)

A. 150V

B. 75V


https://dl.doubtnut.com/l/_M7iAa6eCxVib
https://dl.doubtnut.com/l/_tSCzLcjYuCtQ

C.37.5V

D. 300V

Answer: C

° View Text Solution

3. For a H-like species if area A; is of ground state orbit and area A,, is of

A
nth orbit, then, the plot of A—" us n? looks like:
1

()

(b)

(c)


https://dl.doubtnut.com/l/_tSCzLcjYuCtQ
https://dl.doubtnut.com/l/_lT8PQBT9ntBS

(d)

Answer: B

o Watch Video Solution

4. Which of the following plots of radical probability function 4rr? w2 is

incorrectly labelled ?

A. r—
(2p)
® %
<+
B ' r— i
(3s)
%.
(c) §
C r—» >



https://dl.doubtnut.com/l/_lT8PQBT9ntBS
https://dl.doubtnut.com/l/_1GMZBUTRMITA

Answer: A

o View Text Solution

5. Which of the following radial probability distribution graph is correct

for 5s orbital ?

A. r—s
B
b) .5
® g

B. r—


https://dl.doubtnut.com/l/_1GMZBUTRMITA
https://dl.doubtnut.com/l/_q8n1rYU6h8yf

Answer: B

o Watch Video Solution

6. Which of the following graphs is correct with respect to phtotelectric
effect ?

Wherev — Frequency of EMR

KFE ., .x — Maximum kinetic energy of photon-electron

I — Intensity of EMR Itbr. Vg p. — Stopping potential

nprg — Number of photon electron

(@ Kemax| ——
A. v
(b) ™
B v
(c) KEmax


https://dl.doubtnut.com/l/_q8n1rYU6h8yf
https://dl.doubtnut.com/l/_74ZaDrhw1S06

Photon intensity
is constant

(d) Vse

Answer: C

° Watch Video Solution

7. The radial probability distribution curve for an orbitals comprises of 3

maxima. If the orbital has 3 angular nodes as well, then the orbital can be:

A. 5f

B.7d

C. 6f

D. 7f

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_74ZaDrhw1S06
https://dl.doubtnut.com/l/_1aNtLkY0TdI0
https://dl.doubtnut.com/l/_fbmHm9IutDMJ

8. Given curve represents

A
Y(r)

A. 3s orbital

B. 4s orbital

C. 2s orbital

D. 2s orbital

Answer: B

I ———p

° Watch Video Solution



https://dl.doubtnut.com/l/_fbmHm9IutDMJ

9. Which of the following will be correct graph for variation of boiling

point with composition ?

T Vapour T
A.
Vapour
T ' 1
(b)
x4 = 1 Composition x=
Ya=1 Yp=
B.
T
T Vapour
\ e
(c)
=1 xg=1
Ya= Y=
C.
D. L
Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_iajhkcMN3duV

D. Liquid Solutions

1. From the phase diagram of water and an aqueous solution containing

non-volatile solute, identify the incorrect option.

T Solvent

.- Solution

H’iJ Fom ...
o"'a
T

A. At temperature T}, vapour pressure of solid and vapour pressure of

liquid will be same .
B. Order of vapour pressure (Py, P;, P,) are Py > P; > P.

AH usion Ty — T
C.Py = Pre—" T — 7]
ToT,

AHva T - T
D. P1 = Pze p[ 0 1]
TvTy

Answer: C


https://dl.doubtnut.com/l/_CatQKWbaygLp

° View Text Solution

Liquid Solutions

1 1
1. The plots of — (on y-axis) — (on x-axis) is linear with slope and
LA Ya

intercept respectively.
p° A = vapour pressure of pure liquid A

p° B = vapour pressure of pure liquid B

A. p’j and —(p _OpB)
Dbp Pp

B. it and —(PB _O PA)
Py Pp

¢ P gng Pi—P5)
Dby Pp

D. pf and —(pB _opA)
by Dbp

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_CatQKWbaygLp
https://dl.doubtnut.com/l/_F9lrOlrCYBa5
https://dl.doubtnut.com/l/_5TfuWCKyT10J

2. A graph showing variation of osmotic pressure (m) versus molar
concentration. C of an aqueous solution at temperature T is given below.

The slope of the line is equal to:

e

A.solution constant R
B. absolute temperature T
C.RT

D. degree of ionization of solute


https://dl.doubtnut.com/l/_5TfuWCKyT10J

Answer: C

o View Text Solution

3. Solubility curves of four ionic salts X,Y, Z, W are given below. In

which case the value of AH,,; < 0?

>

A
Z

Y

Solubility g L™

A X

B.Y

C.z


https://dl.doubtnut.com/l/_5TfuWCKyT10J
https://dl.doubtnut.com/l/_Rm3Iq7cmoNCn

D. W

Answer: A

o View Text Solution

4. Observe the P-T phase diagram for a given substance A. Then melting

point of A(s), boiling point of A(l), critical point of A and triple point of

A (at their respective pressure) are respectively:

ﬁ

I.....T:

liquid

vapour

=3t
e



https://dl.doubtnut.com/l/_Rm3Iq7cmoNCn
https://dl.doubtnut.com/l/_Wuad7zB6rIx2

ATy, 15,15, Ty

B. Ty, T3, 11, Ty

C T37 T4) T2) Tl

D. T2a Tl) T3) T4

Answer: C

o Watch Video Solution

5. Assuming the formation of an ideal solution, determine the boiling
point of a mixture containing 1560 g benzene (molar mass = 78) and 1125

g chlorobenzene (molar mass = 112.5) using the following against an


https://dl.doubtnut.com/l/_Wuad7zB6rIx2
https://dl.doubtnut.com/l/_OYccR7cJQkrQ

external pressure of 1000 torr.

4 benzene
T | E
B 1800 frrerernceemmmemmneees ¢
A ~" ichlorobenzen
Z 1000 p--eeezzs — 4
B0 540 preeeneene- S S oo
; 400 """""" !' ------------- ; E
8 300 feereneeenes premnes .
= 200 p---meas ! E 5
90 100 110 120
t(C®) ——
A.90°C
B.100°C
c.110°C
D.120°C
Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_OYccR7cJQkrQ

6. Given P-X curve for a non-ideal liquid mixture (fig). Identify the correct

T-X curve for the same mixture.

E_‘L‘. —
800 T 4
£l A
g 600 P
% ~—— ]
5 400
£ oo
® 200
|
Ay

0O 0.2 04 06 08 10O
Mole traction

—

BERS

(a)

Boiling Point

0 0.2 04 0.6 0.8 1.0
A Mole fraction

L

g Point
Y

II A
L 3
0 02 0.t 06 08 1.0
B Mole fraction

(b)

Boilin



https://dl.doubtnut.com/l/_RKTUqMBFaceJ

=N

(c)

Boiling Point

|
|

0 0.2 04 0.6 0.8 1.0
Mole fraction

C.

= T

s
2
(d) =
)
0 02 0.4 06 08 L0

D. Mole fraction

Answer: B

o View Text Solution

7. HNOj; is more volatile than water. If an aqueous solution of HNOs is
taken then which of the following graph correctly represents variation of

vapour pressure/boiling point with composition?

(a)



https://dl.doubtnut.com/l/_RKTUqMBFaceJ
https://dl.doubtnut.com/l/_ddTPaCVzJfr1

Answer: A

o View Text Solution

1
8. Graph of In S§° vs T is plotted for two gases A and B [S° represents

solubility in molarity and T is in Kelvin]. Compare Henry's constant Ky for


https://dl.doubtnut.com/l/_ddTPaCVzJfr1
https://dl.doubtnut.com/l/_PiAbujtHXIdv

the two gases at same temperature.

(B)

(A)

1T

A.KH,A > KH,B
B.KH,A < KH,B
C.Ky 4= Ku,B

D. K 4 may be greater or less than Ky p

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_PiAbujtHXIdv

9. The phase diagrams for the pure solvent (solid lines) and the solution

(non-volatile solute, dashed line) are recorded below. The quantity

indicated by L in the figure is:

—>

~
“a,

\-------
A}
A3
A
v
A )
.
)
A )
.
L)
.
>
'Y

~--
(]
L}

1]

1)

L)
1)
\}
A
)

— <— L (1 atm)

T°C—

A Ap
B. AT}
C. Kpm

D. Kym

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_1SZkWqzdTgXw

10. What is the normal boiling point of the solution represented by the

phase diagram ?

----------- {1 atm

P’ atm —

>
o)

pesscocesrcvwssseavsoevenen
hroooencvracsvesnscccnncsacscsnnne

3
|

A A

B.B

C.C

D.D

Answer: D


https://dl.doubtnut.com/l/_1SZkWqzdTgXw
https://dl.doubtnut.com/l/_APv5DaOX4QnJ

o View Text Solution

1. What is the normal freezing point of the solution represented by the

phase diagram ?

P,a}\m y«a\“\
| e
T, 7. T, T,
T,°C
AT
B.T5
C.T3

D. Ty


https://dl.doubtnut.com/l/_APv5DaOX4QnJ
https://dl.doubtnut.com/l/_b1hRuoMAPuCf

Answer: A

o Watch Video Solution

12. This diagram represents the behaviour of a pure solvent upon cooling.
Which of the diagrams below best represents the cooling curve of a

solution in that solvent upon cooling ? (Assume that all diagrams are

drawn to the same scale.)

A
60 -

20 1 \

>

Temperature °C

Time, min


https://dl.doubtnut.com/l/_b1hRuoMAPuCf
https://dl.doubtnut.com/l/_GI9O8yiimDJs

c
= g g 2 .2
g g E 8 B
: 5 , g 3
g £ : & 3 e
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o o 9 2 S = 2 S R 8 I ] m m
© + N < N Do dIMIeI0dUry ° N =
0. sampesadwag, Do @mjereduiay, L Do damjeaduay, 8] W O
= MD/\ < HCIM o s m
2 ) 9] ©
< 0 U [a 3 ° t
(2] =]
M 7]
L



https://dl.doubtnut.com/l/_GI9O8yiimDJs
https://dl.doubtnut.com/l/_vMdL3lHvY9SH

1. The following graph is obtained for the adsorption of an ideal gas at
x
charcoal surface, obeying Freundlich's isotherm. The value of poy at
P = 32 atm, is:
‘(#3GRB_PHY CHM P2 VO3 QB C13_EO1 110 QO1.png" width="80%">
A.10
B.4

C.1

D.0.6

Answer: B

° View Text Solution

Surface Chemistry

1. Following is the variation of physical adsorption with temperature.



https://dl.doubtnut.com/l/_vMdL3lHvY9SH
https://dl.doubtnut.com/l/_oK8I10cJJIim

3

(a)

Adsorption —»

>

(b)

Adsorption —

(c) .'

Adsorption —»

T—

(d)

Adsorption —>

Answer: B

o Watch Video Solution

2. Graph between logz /m and logp is a straight line inclined at an angle

of 45° . When pressure is 0.5atm and Ink = 0.693, the amount of solute

adsorbed per gram of adsorbent will be:


https://dl.doubtnut.com/l/_oK8I10cJJIim
https://dl.doubtnut.com/l/_Gpc7BVLgaaX9

Al

B.1.5

C.0.25

D. 2.5

Answer: A

o Watch Video Solution

3. For adsorption of a gas on a solid, the plot of log (z /m) vs log P is

linear with a slope equal to [n being a whole number]:

A K

B.log K

D.1/n

Answer: D



https://dl.doubtnut.com/l/_Gpc7BVLgaaX9
https://dl.doubtnut.com/l/_eVvVWunDzAWX

| ° Watch Video Solution

4.When a graph is plotted between log « /m and log p, it is striaght line
with an angle 45° and intercept 0.3010 on y-axis. If initial pressure is 0.3
atm, what will be the amount of gas adsorbed per gm of adsorbent?

A 0.4

B.0.6

C.0.8

D.0.1

Answer: B

o Watch Video Solution

F. lonic Equilibrium



https://dl.doubtnut.com/l/_eVvVWunDzAWX
https://dl.doubtnut.com/l/_rC2roikFmbbT

1. Nitrophenol is a colorless weak monoprotic acid (pK, = 7.2) whose
conjugate base is bright yellow. To 2.00mL of a solution of 0.0100M
nitrophenol is added 1.00MNaOH in 0.0lmL portions, and the
adsorbance of the solution at 485 nm is monitored. what does the graph

of A5 as a function of added volume of NaOH look like ?

0.6

404
W <

[ ot St S i

0.01 0.02 0.03
A. mL 1.00 M NaOH added

T e

2
m <
0.2

0.01 0.02 0.03
B mL 1.00 M NaOH added

0.6
0.2 "J

0.01 0.02 0.03
C mL 1.00 M NaOH added

%
(c) <

0.6 i j

@ <04 \
0.2

0.01 0.02 0.03
D mL 1.00 M NaOH added

Answer: B


https://dl.doubtnut.com/l/_S1ZkTiX7PZ9g

° View Text Solution

lonic Equilibrium

1. A sample of 100 mL of a solution of a weak monoprotic acid of unknown

concentration is titrated with 0.500M NaOH to give the titration curve

shown. All of the statements are correct except:

14

12 - —

10- .
81 .

O 5 10 15 2 95

V 0.500 M NaOH, mL

A. Phenolphthalein would be a suitable indicator for this titration


https://dl.doubtnut.com/l/_S1ZkTiX7PZ9g
https://dl.doubtnut.com/l/_H5gyGFwOqlGE

B. A buffer solution is formed when 15 mL of NaOH is added

C.The pK, of the acid is 4.0

D. The initial concentration of the acid is 0.10M

Answer: C

o View Text Solution

2.A 0.100M aqueous solution of HySeQOj is titrated with 1.000M NaOH

solution. At the point marked with a circle on the titration curve, which


https://dl.doubtnut.com/l/_H5gyGFwOqlGE
https://dl.doubtnut.com/l/_CkrP692zAsYn

species represent at least 10 % of the total selenium in solution ?

14
12 - -
104 -
8 - -
pH
6 o -
4 - =
2 - -
O 5 10 15 2 25
Volume NaOH, mL

A. H»SeOs3 only
B. Both H2S5eO3 and HSeO,
C. HseO; only

D.Both HSeO; and Seng

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_CkrP692zAsYn

3. A buffer solution is prepared by mixing 'a’ moles of CH3COONa and
'b' moles of CH3COOH such that (a + b) = 1, into water to male 1L
buffer solution. If the buffer capacity of this buffer solution is plotted
against moles of salt CH3COONa 'a' then the plot obtained will be (to

the scale) approximately. (As shown in fig. in options)

B

Buffer capacity
o
&

0.10 :
0.0 0.2 0.4 06 05 10
a—

B. L.
0.5!
2 050
Q
2
£ 0451
o
(c) éﬁ 0.404
3
R 0354
0.10 — T >
00 0.2 0.4 06 08 1.0
C a—
0.10 +———r——————>
0.0 02 0.4 0.6 0.8 1.0
D a—
Answer: B

| o View Text Solution


https://dl.doubtnut.com/l/_CkrP692zAsYn
https://dl.doubtnut.com/l/_Ah7gEGtFPN4N

4. Which is/are correct statements ?

(P) In any strong acid's solution, the concentration of [OH‘] will be
zero.

(Q) If AG® of a reaction is positive, then the reaction will not proceed at
all in the forward direction for any concentrations of reactants and
products.

(R) Titration curves are drawn for (about the fig. shown)

(i) IMHCI (50 mL) with IM NaOH and

(ii) 0.01M HCI(50mL) with 0.01M NaOH on the same graph paper they


https://dl.doubtnut.com/l/_Ah7gEGtFPN4N
https://dl.doubtnut.com/l/_TRU4pZJ9yoCi

look like:

VNaOH -

A.Pand Q

B.R only

C.Qonly

D.PandR

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_TRU4pZJ9yoCi

5. Which is/are correct statement ?

(P) When 100 mL of 0.1MNaCN solution is titrated with 0.1MHCT
solution the variation of pH of solution with volume added will be (as
shown in fig.)

(Q) Variation of degree of dissociation a with concentration for a weak
electrolyte at a particular temperature is best represented by (as shown
in fig.)

(R) 0.1M acetic acid solution is titrated aganist 0.1M NaOH solution.

the difference in pH between 1/4 and 3/4 stages of neutralization of


https://dl.doubtnut.com/l/_TRU4pZJ9yoCi
https://dl.doubtnut.com/l/_4qLqqc6Lp1VU

acid will be 2 log 3.

11\ ‘
pH \

»

Volume Uf ”(:’ hf’f!m;

=< —
7



https://dl.doubtnut.com/l/_4qLqqc6Lp1VU

A.PandR

B.QandR

C.PQandR

D.Q only

Answer: C

o View Text Solution

6.A 25.0mL sample of waste water is obtained to analyze for Pb*" ions.
This sample is evaporated to dryness and redissolved in 2.0mL of H,O,
mixed with 2.0mL of a buffer solution and 2.0mL of a solution of
dithizone then diluted to 10.0m L. The absorbance of the coloured Pb* "
dithizone complex is compared with the Beer-Lambert plot below. The

absorbance of a proton of the final solution is 0.13. What is the


https://dl.doubtnut.com/l/_4qLqqc6Lp1VU
https://dl.doubtnut.com/l/_znRob5SHUGpL

concentration of Pb?" ions in the waste water in ppm ?

0.20

N
A
L

20 40 6.0 80 10.0
Concentration pg Pb™/mL

A 2.9

B.7.2

C.18

D. 36

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_znRob5SHUGpL
https://dl.doubtnut.com/l/_GKCiNdy1pYqs

7. The curve represents the titration of a weak monoprotic acid. Ovar

what pH range (s) will the acid being titrated, serve as a buffer when

mixed with its salt ?

comsgessas

emae

14 ("'“"‘“"]:""1!"’"3{"""'""""""!

’ ] '

I--C.-‘ .-...: -...L.-- -..-é---..g.---.g

10+t of bt
I..-.I'....."-’..: ‘f. :

pH Y A

Y b

6 S B 5 S St i
s
P oo

- S S—

(P) pH4 — 6
(Q) pH9 — 9

(R) pH12 — 13

A.Ponly

B.Q only

C.Pand Ronly


https://dl.doubtnut.com/l/_GKCiNdy1pYqs

D.PQandR

Answer: A

o Watch Video Solution

8.The curve represents the titration of :

12+
101

O 90 60 100 140
Volume NaOH

A. a diprotic acid


https://dl.doubtnut.com/l/_GKCiNdy1pYqs
https://dl.doubtnut.com/l/_kOhZRARO6lMq

B.two monoprotic acids with the same K, but different

concentrations.

C.two monoprotic acid with different K, s but the same

concentrations

D.two monoprotic acids with different K, and different

concentrations.

Answer: D

° View Text Solution

G. Chemical Equilibrium

1. In the reaction :
NH,CI(g) & NH;(g) + HCI(g)

A graph is plotted to show that the variation of the rate of forward and


https://dl.doubtnut.com/l/_kOhZRARO6lMq
https://dl.doubtnut.com/l/_M5r8JI3B94NE

backward reaction against time. Which match is correct ?

A

(1)
T @
o
"
A (3)
' — —>
Time —

Q>K Q=K Q<K

"3 2 1
B.Q>K Q=K Q<K
2 3 1
C.Q>K Q=K Q<K
1 2 3
D.Q>K Q=K Q<K
2 1 3
Answer: A

° Watch Video Solution

Chemical Equilibrium


https://dl.doubtnut.com/l/_M5r8JI3B94NE
https://dl.doubtnut.com/l/_QLTPs9YaQsb2

1. Consider given  endothermic  reaction at  equilibrium,

PCI;(g) & PCI;(g) + CIy(g). A graph is ploted between

concentration and time as shown. Effect-1 and Effect-2 is due to

respectively are :

-----------------

-oo-i—-

|

PPN o

Effect-1 Effect-2

1

A.Pincrease, T increase
B. P increase, T decrease

C.Inert gas added at constant pressure, T increase

D. P decrease, T decrease

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_QLTPs9YaQsb2

2. In two different experiments, equilibrium A(g) < B(g) is established
by initially taking reactant only. In first experiment, reaction is carried out
in absence of catalyst and in second experiment reaction is carried out in
presence of catalyst, then, which of the following curve of rate us time for

forward and backward reaction hold true in these two experiments ?

(a)

Ti
m
C e
S
NS @
@ %exg.u)
D. Time
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_QLTPs9YaQsb2
https://dl.doubtnut.com/l/_pLMScaejwk4d

1
3. Variation of log,, K with T is shown by the following graph in which

straight line is at 45° , hence AH° is:

!

log,oK [

/T —

A. +4. 606cal
B. —4.606cal
C.2cal

D. —2cal


https://dl.doubtnut.com/l/_pLMScaejwk4d
https://dl.doubtnut.com/l/_OdMLHJN4H6Px

Answer: B

o Watch Video Solution

4. Before equilibrium is set-up the chemical reaction
N>O4(g) < 2NOs(g), vapour density d of the gaseous mixture was
measured. If D is the theoretica value of vapour density, variation of «

with D /d is given by the graph below. What is value D /d at point A’ ?

K

D/d—s


https://dl.doubtnut.com/l/_OdMLHJN4H6Px
https://dl.doubtnut.com/l/_Xa82uFQrlIhh

Al

B.0.5

C.1

D.15

Answer: C

o Watch Video Solution

5.In the dissociation of N5Oy into NO,. (1 + z) values with the vapour

" . (DY\. .
densities ratio <F) is given by :

D/d—
A.
1
b) 3
D/d —


https://dl.doubtnut.com/l/_Xa82uFQrlIhh
https://dl.doubtnut.com/l/_O9HLwSNJgCbj

C D/d—
1
@ 3
D
D. D/d —
Answer: A

o Watch Video Solution

6. In the dissociation of N,O4 into NO5O, into NO,, o varies with
D . . _— .
<7> according to: [a degree of dissociation, D-vapour density before

dissociation, d-vapour density after dissociation]

(@ o

D/d —


https://dl.doubtnut.com/l/_O9HLwSNJgCbj
https://dl.doubtnut.com/l/_kq0OyLkSwJ7V

(b) «
B. D/d—
(c) IL \
C. Did —
(d) ch
D. D/d —
Answer: B

° View Text Solution

7. For the chemical equilibrium,
CaCOs3(s) < CaO(s) + CO2(g)

A.H°® can be determined from which one of the following plots?


https://dl.doubtnut.com/l/_kq0OyLkSwJ7V
https://dl.doubtnut.com/l/_XTIHY5yR6LRQ

Answer: A

° Watch Video Solution

8. Rate of reaction curve for equilibrium can be like: [rf = forward rate,

ry = backward rate]


https://dl.doubtnut.com/l/_XTIHY5yR6LRQ
https://dl.doubtnut.com/l/_BGhgIaoAmTwH

Tr

rate

(a)

Ty

A. time

T

rate

(b)

Ty

B time

3 T\’ r
(c) £ :rg
C ' time
1&
Tp
@ E
i
D. time
Answer: A

o Watch Video Solution

9. N,O4(g) & 2NOs(g), K. = 4. This reversible reaction is studied

graphically as shown in figure. Select the correct statements out of P,Q


https://dl.doubtnut.com/l/_BGhgIaoAmTwH
https://dl.doubtnut.com/l/_UQyWPVdMBpz2

and R.

(P) Reaction quotient has maximum value at point A

(Q) Reaction proceeds left to right at a point when
[NyO4] = [NOy] = 0.1M

(R) K. = Q when point D or F is reached

A D E

Concentration
@)

va

ve

Time —»

A.PQ
B.QR
C.PR

D.POR


https://dl.doubtnut.com/l/_UQyWPVdMBpz2

Answer: B

o Watch Video Solution

10. For the equilibrium,

CH;
|
CH3 — CH2 — CH2 — CHg(g) <~ CHg — ? — CH3(g)
H

equilibrium constant is found to be 1.732 at 298 K. Now if in a vessel at
298K, a mixture of these two gases be taken as represented by the point P

in the figure, predict what will happen:

_)

’
’
"
$ P
’
’
’
[
[
’
’
4
[
e
[
r
[
[

{ 750
AN

conc. of n-butane

conc. of iso-butane



https://dl.doubtnut.com/l/_UQyWPVdMBpz2
https://dl.doubtnut.com/l/_1hnJbEzWDMNR

A. immediately, above equilibrium will be setup

B. above reaction will go in the forward direction till it attains

equilibrium

C.above reaction will go in the backward direction till it attains

equilibrium

D. nothing can be said

Answer: C

o Watch Video Solution

11. For the given endothermic reaction, A(g) < 2B(g) The variation in
concentration due to different changes is plotted. Neglect the slope of
change in concentration. Changes are carried out very fast. Given the
correct order of initials T (true) of F (false) for following statements.

(P) Effect-l is decrease in temperature at constant volume

(Q) Effect-l is decrease in total equilibrium pressure by changing volume.

(R) Effect-lll is addition of B only at constant volume


https://dl.doubtnut.com/l/_1hnJbEzWDMNR
https://dl.doubtnut.com/l/_uCYV6cfVp8un

A FTT

B.TFT

C.TFF

D.TTT

Answer: D

o View Text Solution

12. A particular reversible reaction shifts towards reactant side if

temperature is increased. Which of the following is true for the reaction ?

InK

(1/T)

In K1—-——'—'

(b)

B. (1/T)


https://dl.doubtnut.com/l/_uCYV6cfVp8un
https://dl.doubtnut.com/l/_B6nmmSJvqjzn

(c) mK

(1/T)
C.
InK
(d
(1/T)
D.
Answer: C

° Watch Video Solution

13. Which plot involving vapour pressure (VP) and absolute temperature

results in a straight line ?

AVpusT

B.VPus T ~!

C.InVPusT

D.InVPus T !

Answer: D


https://dl.doubtnut.com/l/_B6nmmSJvqjzn
https://dl.doubtnut.com/l/_3770tGxuE7aT

o Watch Video Solution

14. According to the phase diagram of methanol shown below, which

statement is correct ?

P
4

1 Qtm p--ceememmedpeemmnemnemnns

1] *>T
/ N\ 64.7°C 240°C

-97.7°C -976°C

A. Solid methanol has a greater density than liquid methanol

B. Solid methanol sublimes at atmospheric pressure

C.Solid, liquid and gaseous methanol can only coexist at pressure

above 1 atm

D. At 200° C and 1 atm pressure, methanol is a supercritical fluid



https://dl.doubtnut.com/l/_3770tGxuE7aT
https://dl.doubtnut.com/l/_wB8vQk7hq4DT

Answer: A

o Watch Video Solution

15. The phase diagram for sulphur is shown below. Which statement

about this diagram is correct ?

4 154° C, 10% atm

LIQUID

RHOMBIC

VAPOUR
119° C, 10™* atm

Pressure (atm)

95° C, 10 atm

Temperature (°C)

A. The critical point is above 154° C and 10® atm.
B. There are only two triple points in this diagram.

C. Monoclinic sulphur is more dense than rhombic sulphur at any

temperature.


https://dl.doubtnut.com/l/_wB8vQk7hq4DT
https://dl.doubtnut.com/l/_8NwGfQduKML6

D. Monoclinic sulphur forms rhombic sulphur at higher pressure or

lower temperature

Answer: D

o Watch Video Solution

16. What quantity is represented by the slope of the line in this graph of
the temperature dependence of the natural log of an equilibrium

constant ?

ﬁ

InK

/T, K-!


https://dl.doubtnut.com/l/_8NwGfQduKML6
https://dl.doubtnut.com/l/_9LBB2Fo8jVBK

A —AG°

B.—AG° /R

C.—-AH°®

D.—AH°/R
Answer: D

o Watch Video Solution

17. Water ice exists in several different form depending on the pressure
and temperature. A proton of the phase diagram for ice |, ice Ill and liquid

water is shown below. Which statement about the densities of these


https://dl.doubtnut.com/l/_9LBB2Fo8jVBK
https://dl.doubtnut.com/l/_rfen5vPv9nH5

three phases is correct ?

¢

Ice III

Pressure

Liquid
Icel

Temperature

A. The density of liquid water is greater than the densities of either ice

| orice lll.

B. The density of ice | is greater than the densities of either ice Ill or

liquid water.

C.The density of ice lll is greater than the densities of either ice | or

liquid water


https://dl.doubtnut.com/l/_rfen5vPv9nH5

D.The densities of ice | and ice Ill are equal and greater than the

density of liquid water.

Answer: C

o Watch Video Solution

18. Under certain conditions, CO5 melts rather than sublimes, CO5 which

transition in the phase diagram does this change correspond ?


https://dl.doubtnut.com/l/_rfen5vPv9nH5
https://dl.doubtnut.com/l/_GfY2kpEjydEZ

Pressure

Temperature

AA— B
B.A—~ C
C.B—C

D.C — B

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GfY2kpEjydEZ

19. Which of the following graphs is the correct phase diagram of a

substance whose melting point increases with pressure ?

g L
2| s
(a) QS‘ G
A Temperature
(b) g‘.: G
B Temperature
£ L
) 8 s
C Temperature
® L
g S
@ g G
~
D Temperature
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_CuuYDsRjkA45

20. What is the normal melting point of the substance represented by the

phase diagram ?

?

cessoauans ssenw:

P, atm —

@) T SR——
o
$

e ®
o] p—

A A

B.B

C.C

D.D

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_E5IxF1cryjAT

21. Which points in this phase diagram represent conditions of

temperature and pressure where liquid will be present ?

A

A.ab and g only

B.a,c,d and g only

C.a,d and fonly

D.cd,e and g only


https://dl.doubtnut.com/l/_E5IxF1cryjAT
https://dl.doubtnut.com/l/_tcSbVzxEfvnu

Answer: C

o Watch Video Solution

22.The curve shown results when a liquid is cooled. What temperature is

closest to the freezing point of the liquid ?

& 1 K

h

=

>~ M

3 N

g L

= L >
Time, min

A L

B.M

C L+ M



https://dl.doubtnut.com/l/_tcSbVzxEfvnu
https://dl.doubtnut.com/l/_E0XayHEYyYFy

M+ N

Answer: B

o Watch Video Solution

23. According to the solubility curve shown, how many grams of solute
can be recrystallized when 20 mL of a saturated solution at 60°C are

cooledto 0°C'?

:.é + : : :
s i : i
< 60 ' a
e : : :
s 1 i g a
Por—p
R : 5
= : : :
z 20
2 : : :
® Wtk"

100 30 50 70
Temperature (°C)


https://dl.doubtnut.com/l/_E0XayHEYyYFy
https://dl.doubtnut.com/l/_BMyNz3cgfwTp

A 7.0

B.12

C. 25

D.35

Answer: A

o View Text Solution

24. According to the phase diagram, what would be the effect of

increasing the pressure on this substance ?


https://dl.doubtnut.com/l/_BMyNz3cgfwTp
https://dl.doubtnut.com/l/_LRRktsrXtOnz

Pressure

Temperature

A. Decrease in both the melting and boiling points
B. Increase in both the melting and boiling points
C.Increase in the melting point and decrease in the boiling point

D. Decrease in the melting point and increase in the boiling point

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LRRktsrXtOnz

25. According to the phase diagram shown, in what state does not

represented substance exist at 1.0 atm and 0.0°C'?

»T
g 2.0 -
J
1.0 1
LE L4 =’
5 10
T/°C
A. Solid only
B. Liquid only
C. Gas only

D. Solid and liquid only

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_LRRktsrXtOnz
https://dl.doubtnut.com/l/_EghHvzJ6wAGJ

26. Which statement is correct about the substance represented by this

phase diagram ?

A
3.

[\
1

p—t
L

Pressure, atm

100 200 300
Temperature, K

>

A. The solid sublimes at 1 atm pressure
B. Its normal boiling point is above 300 K
C. It exists as a liquid at 25° C and 1 atm pressure

D. The density of the solid is greater than that of the liquid

Answer: D

s 000 |


https://dl.doubtnut.com/l/_Sf49BwA57Q3T

[ @ Watch Video Solution J

27. According to this phase diagram, which phases can exist at pressure

lower than the triple point pressure ?

4

Pressure —»

; >
Temperature —»

A. Gas only
B. Solid and gas only
C. Liquid only

D. Solid and liquid only


https://dl.doubtnut.com/l/_Sf49BwA57Q3T
https://dl.doubtnut.com/l/_6Nc9HsstW0aW

Answer: B

o Watch Video Solution

28. According to the phase diagram shown, where does a mixture of solid

and liquid exist at equilibrium ?

4 K

N
M

Temperature

Pressure

<

A. Along line MN

B. Along line KN


https://dl.doubtnut.com/l/_6Nc9HsstW0aW
https://dl.doubtnut.com/l/_GvAaiAFaEVph

C. Along line LN

D. In the region KNL

Answer: B

° Watch Video Solution

29. Supercritical carbon dioxide exists at which point on the

accompanying phase diagram ?

A

- ' C

Pressure
A
)

A A


https://dl.doubtnut.com/l/_GvAaiAFaEVph
https://dl.doubtnut.com/l/_wJTzLc0ChiqE

B.B

C.C

D.D

Answer: C

° Watch Video Solution

30. Which point on the phase diagram represents the normal boiling

point?


https://dl.doubtnut.com/l/_wJTzLc0ChiqE
https://dl.doubtnut.com/l/_cDUTHojRLaet

800 -

mHg

600 -
400 -

200

m

[ oY

Pressure

| pE—— r——T>
10 20 30 40
Temperature, °C
A. Point A
B. Point B
C. Point C

D. Point D

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_cDUTHojRLaet

31. What can be concluded about the substance represented by this

phase diagram ?

12007 """"

800 -

400 1+~

l

0720 " 40 60
Temperature (°C)

4
ceeeet

Pressure (mmHg)

hccsssse
mpeccscasccsags

]
[ ]
.
]
]
.
e
Ll

Qo
)

A.The normal boiling point of the liquid is 80° C
B. The solid is more dense than the liquid
C. The solid sublimes at temperatures above 20° C.

D.The vapour can be converted to liquid by compressing it at

temperatures below 20° C

Answer: B

[ o |


https://dl.doubtnut.com/l/_8pzWOzlcN1hT

[ W Watch Video Solution J

32. Which segment of the heating curve obtained at constant pressure

corresponds to the transition denoted by the arrow in the phase diagram

?

>
>
v

Temperature
Pressure

‘4’
Heat added Temperature

D.d

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8pzWOzlcN1hT
https://dl.doubtnut.com/l/_2xRcsWcNbwUE
https://dl.doubtnut.com/l/_3t2zXHxfCaar

33. Which graph best represents the vapour pressure of water as a

function of temperature from 0°C to 100°C'?

=

(a)

Pressure

A Temperature
(b) &
&
B Temperature
() ¢ /
a
C Temperature
2
2
@) % /_/_
&
b Temperature
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_3t2zXHxfCaar

34. According to the graph (In vapour pressure us 1/T) what can be
concluded about the enthalpies of vaporization (AH,,,) of liquids X and

Y?

P4

InPp—»
..4

— _—
/T —

A AH,p,X > AH,gY
B.AH,, X = AH,,,Y

C.AH,,X < AH,,,Y


https://dl.doubtnut.com/l/_sikGpzkR6420

D. No conclusions can be drawn about the relative AH,,, values from

this diagram.

Answer: A

° Watch Video Solution

35. For a hypothetical reaction: A(g) + B(g) < C(g) + D(g) a graph
between log K., and T' ™ is striaght line as follows, where 6 = tan=10.5
and OA = 1.0(S.l. units) Assuming AH ° is independent of temperature,

the equilibrium constant at 298 K will be:

4

A
i
g

0 1/T


https://dl.doubtnut.com/l/_sikGpzkR6420
https://dl.doubtnut.com/l/_sgdmbRHWZcG4

A.10.002 x 10°

B.3.79 x 10®

C.7.96 x 10°

D.9.96 x 10°

Answer: D

o Watch Video Solution

36. Which graph will show equilibrium, R = P ?

2
(a) =

A Time —
3
(b) 8

B. ) Time >
() é’

v

C Time


https://dl.doubtnut.com/l/_sgdmbRHWZcG4
https://dl.doubtnut.com/l/_OEbTvdjWn4Dy

nC.

Q

(d)

C

v

D. Time

Answer: C

° Watch Video Solution

H. Chemical Kinetics

1. For a 1st order reaction, nA — B whose concentration vs time curve is

shown ahead. If half life for the reaction is 24 minutes, the value of n is:


https://dl.doubtnut.com/l/_OEbTvdjWn4Dy
https://dl.doubtnut.com/l/_b7zysGFAjSMc

Conc.—

A
4)

48

Al
B.2
C.3

D.4

Answer: C

time (min) —

o Watch Video Solution



https://dl.doubtnut.com/l/_b7zysGFAjSMc

Chemical Kinetics

1. Which of the following graphs is incorrect regarding rate constant (k)

and absolute temperature ? [Symbols have usual meaning]

(a) Ink

A
tan 6 =A
® *
]
B ¢ Ea/RT
(c) *
C. T
A
@ *
D. T
Answer: C



https://dl.doubtnut.com/l/_wRolEDRVDLqJ

l & Watch Video Solution J

2. For the reaction represented by the accompanying diagram, which

reaction rate is the greatest ?

—>

0 T o a5 4
10 20 30 40
time (sec.)
A. Average rate
B. Final rate
C. Initial rate

D. Rate at 20 seconds

Answer: C


https://dl.doubtnut.com/l/_wRolEDRVDLqJ
https://dl.doubtnut.com/l/_2lrPj5Fuk2EW

o Watch Video Solution

3. A substance A undergoes sequential reaction as shown

1000sec™ '  10%sec™! . . .
A s B—"",C. Which of the following graph is correct

regarding concentration of AB and C?

[C]

=

-~
o
g
Concentration —»

Time —»

.
g
Concentration —,
E
B
g8

Time —*

[A] cl

~
o
e
Concentration —

Time —

[A] [c

[B)
(d)

Concentration —

Time —

Answer: A



https://dl.doubtnut.com/l/_2lrPj5Fuk2EW
https://dl.doubtnut.com/l/_KONZ5pCoO6Uw

I o Watch Video Solution

4. Which of the following graph is correct for a first order reaction of the
type R — P?

Where [] represents concentration.

(a) Ly

v

A.
(b) lRll
B. t
(c) ﬂ’ll i
C. t
g
@ <
3
«
~
D Time

Answer: D


https://dl.doubtnut.com/l/_KONZ5pCoO6Uw
https://dl.doubtnut.com/l/_frxtMSAZYx8b

o Watch Video Solution

5. For the two reactions
Reactionl: A — B
Reaction ll: C — D

following curves are plotted.

—» time (min.)
Which of the
following is incorrect options ?
2
A. (tIOO% )reactionI = g(tloo% )reaction I
3
B.[A] = [C] att = % minutes
C. When [B] = [A] at the time [C] = [D]
1
D. If both [A], and [C], are 1M then (t50% ); = g(tw%)n



https://dl.doubtnut.com/l/_frxtMSAZYx8b
https://dl.doubtnut.com/l/_uiA0ixiDlGW8

Answer: C

o Watch Video Solution

6. Which of the following graph is correct for disporportionation of H,O,
to given HyO(l) and O5(g) ?

Where [species] represents concentration of the species, Py, represents
partial pressure of O, gas. ROA represents rate of appearance of O, and

t1 /2 represents half life of H,O,.

(@) [H:0,]

®) B,

ROA
(c) Oz

C. [5,0,]


https://dl.doubtnut.com/l/_uiA0ixiDlGW8
https://dl.doubtnut.com/l/_SaLecNn0TaqV

(d) t1/2

[H20 2]

Answer: C

o View Text Solution

7.For a first order reaction: A3 — 3A, Following graph is observed when

concentration vs. time graph is plotted. Identify the option which is

correct.

t1 [A)
c

=

-~

2]

E

gl /A

2 [A,)
=) H
@ . >

40 hrs. Time —



https://dl.doubtnut.com/l/_SaLecNn0TaqV
https://dl.doubtnut.com/l/_38aO47w12uRR

A. Half life of the reaction will be 20 hrs

B. The coordinates of the point of interaction will remain same even if

initial concentration is changed.

C. Concentration of A will be 3 times that of A3 in 20 min.

D. If the reaction occurs in a rigid container at constant temperature

pressure will decrease.

Answer: B

° Watch Video Solution

8. Which of the following graph is correct wr.t half life for a zero order

reaction at various stages of reaction ?



https://dl.doubtnut.com/l/_38aO47w12uRR
https://dl.doubtnut.com/l/_K9Jxz5agkMrg

(b) Lo

B. t
(c) Y
C.
(d) b
D. t
Answer: C

o Watch Video Solution

9. For a reaction A — Product, a graph plotted between vs time is

[4)°

found to be linear with slope = 0.4 and y intercept equal to 4 as shown.

The rate of disapparance of A at the initial stages will be:


https://dl.doubtnut.com/l/_K9Jxz5agkMrg
https://dl.doubtnut.com/l/_5p35DEhNVWF9

tan 0 =0.4

, >
time (min.)

[A] is in terms of molarity

A.0.025M /sec
B.4.16 x 10~ *M /sec
C.8.33 x 10~ *M /sec

D.0.05M /sec

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_5p35DEhNVWF9

10. For a reversible factors in forward and backward direction are
assumed to be equl. Select the incorrect option (s) on the basis of above

graph. [take R: = 2Cal/mole — K]

8 kcal

‘p

>
Reaction progress

A. (Es) = 6Kcal /mol

forward
B. At 500K, fraction of molecules of A crossing energy barrier for

backward reaction is e ~ 8.

C. At 500 K, fraction of molecules of B crossing energy barrier for
8

backward reactionis e °.

D. Equilibrium constant for the reaction is e ~2 at 500K temperature.


https://dl.doubtnut.com/l/_XWskXxS84igX

Answer: D

o Watch Video Solution

11. Consider the reaction : A — B. The concentration of both reactant
and product varies exponentially with time. Which of the following figure

correctly describes the rate of reactant and product with time ?

3 Reactant
(a) é and product
Time

A.
Product
3
(b) &
Reactant
B. Time
Reactant
@
(c) 3
o
Product
C.

2
@ &
Reactant
Time

D.


https://dl.doubtnut.com/l/_XWskXxS84igX
https://dl.doubtnut.com/l/_cZY9wyvHyFAk

Answer: A

o Watch Video Solution

12. The following mechanism has been proposed for the exothermic
catalyzed cmplex reaction:

A+B S4B AB+ 12 P 1 A

If k1 is much smaller than ks, the most suitable qualitative plot of

potential energy (PE) versus reaction coordinates for the above

reaction is

AB+1 A+P
IAB N
B reaction coordinate

(c) E
+

IAB AB+I A+P

C reaction coordinate


https://dl.doubtnut.com/l/_cZY9wyvHyFAk
https://dl.doubtnut.com/l/_S175yPTmg7hP

1AB A+P
AB+1

D reaction coordinate

Answer: D

o Watch Video Solution

13. For an elementary reaction: nA — Product Find the value of n:

[where a is initial] amount of A and x is amount reacted in tine t]
dx

1 I— -1 =
og a7 tan(2) =90

] ( )

A.2



https://dl.doubtnut.com/l/_S175yPTmg7hP
https://dl.doubtnut.com/l/_P7yEchtCCtaq

C.3

D.1

Answer: A

o View Text Solution

14. Which of the following graph is incorrect for variation of rate constant

(K) with temperature for a reaction obeying Arrhenius equation ?

(c)


https://dl.doubtnut.com/l/_P7yEchtCCtaq
https://dl.doubtnut.com/l/_eg5Mbk0aOwEo

@ ek

Answer: B

o Watch Video Solution

15.For a reaction 3A — 2B, following graph is obtained, calculate rate of

reaction when concentration of Ais 0.2M.

?

1
3 0 = 45°

K

¢t (min)

A4 x 10" *M min .~ *


https://dl.doubtnut.com/l/_eg5Mbk0aOwEo
https://dl.doubtnut.com/l/_85Zs1y5RCkcw

16 4 .
B.? x 10™*M min .

C.1.6 x 10 °>M min . !

16
D. 5 % 10 %M min . !

Answer: B

o Watch Video Solution

16. Consider the first order reaction: A — 2B. Which of the following
figure correctly describes the rate of disappearance of A(r;) and rate of

appearance of B(rs) with time ?



https://dl.doubtnut.com/l/_85Zs1y5RCkcw
https://dl.doubtnut.com/l/_B912RlTn7icE

—

© r n ry
C t—
(d) I ry
Iy
D t—
Answer: C

° Watch Video Solution

17. Which of the folloing characteristics are correct for a reaction in which

the following graph is obtained ?


https://dl.doubtnut.com/l/_B912RlTn7icE
https://dl.doubtnut.com/l/_eN91o0cEK1uz

0 = 45°

o[

t (sec.)

A. The order of the reaction will be 2nd.

B. The reaction will undergo 100 % completion in finite time interval

C. Half life of the reactant will be inversely proportional of square to
concentration of reactant

D.Rate of disappearance of reactant at 0.3M concentration is

2.7 x 10 *Msec!

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_eN91o0cEK1uz
https://dl.doubtnut.com/l/_zrdubTgwvZKI

18. For a reaction A + B — C, it is observed that half life of A (when B is
taken in very large amount) is independent of concentration of A and the

graph of [% us time is given below when [A] = [B]. What is order of

reaction with respect to B ?

A

[B]

A 4

B.3

C.2

D.1


https://dl.doubtnut.com/l/_zrdubTgwvZKI

Answer: D

o View Text Solution

19. Rate constant vs temperature graph looks like: If the activation energy

for the reaction is 100 kJ/mol, then what is the maximum temperature for

. : 25
this graph trend to be valid ? (R = ?J/mol/K>

A
T

K

A. 10000K

B. 12000K

C. 120000K


https://dl.doubtnut.com/l/_zrdubTgwvZKI
https://dl.doubtnut.com/l/_jOjjOMANpdIg

D. 1000K

Answer: B

° Watch Video Solution

20. Which of the following graph is incorrect for variation of rate

constant (K) with temperature for a reaction obeying Arrhenius equation

?

(a)

(c)


https://dl.doubtnut.com/l/_jOjjOMANpdIg
https://dl.doubtnut.com/l/_MBWcLCCHmzZN

(d

Answer: B

o Watch Video Solution

21. A reaction follows the given concentration (M) vs time graph. The

rate for this reaction at 20 seconds will be :

0.5
0.4
0.3
0.2

0.1 -\4__

0 20 40 60 80 100
Time/second



https://dl.doubtnut.com/l/_MBWcLCCHmzZN
https://dl.doubtnut.com/l/_lPJJsaTxazES

Adx103Ms~!

B.8 x 10" 2Ms !

C.2x 10 2Ms~ 1

D.7x 10 3Ms~!

Answer: D

o Watch Video Solution

22. For a first order reaction, the reaction, the plot of log C against 't' (log
Cvs 't') gives a straight line with slope equal to:

A (k/2.303)

B.( — k/2.303)

C.(Ink/2.303)



https://dl.doubtnut.com/l/_lPJJsaTxazES
https://dl.doubtnut.com/l/_EygxCcl51QEg

| o Watch Video Solution

23.The graph between concentration (X) of the Product and time of the

reaction A — B is of the type 1. Hence, graph between — and time

will be of the type:

-d[A]
(@ 4

A Time

~d[A] /
(b) at

B. Time



https://dl.doubtnut.com/l/_EygxCcl51QEg
https://dl.doubtnut.com/l/_vaYBRTcOS3zH

—d[A]

© —
C. Time
—-d[A]
d 5
D. Time
Answer: C

° Watch Video Solution

24. A graph plotted between log t5,4, vs log concentration is a straight

line. What conclusion can you draw from this graph?


https://dl.doubtnut.com/l/_vaYBRTcOS3zH
https://dl.doubtnut.com/l/_XRh5UrHYdJrY

lod t50%

fog a

An=1t,, xa
1
B.n:2,t1/2 X —
a

D. None of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_XRh5UrHYdJrY

25. What will be the order of reaction and rate constant for a chemical

change having logts, versue log concentration of (a) curves as:

log {5,
45°
log a

A0,1/2
B.1,1
C.2,2

D.3,1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_9l5SIfmSWkzd

26. A — Product and <(jl—::) = k[A]%. If log <(jl—::) is plotted against

log [A], then graph is of the type:

P
3
(a) B
k-
A 0 loglA]
P
(b)
o)
B.
4
p/ ..............
(c)
o
C.
o
(d)
o
D.
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_hdkpihjw8abl

27. In the different reactions, involving a angle reactant in each case, a
plot of rate of the reaction on the y-axis, versus concentratio of the

reaction on the x-axis, yields three different curves shown below:

dC _dC
(P) “ar (Q at
C C
dC
R)
C

What are the possible orders of the reactions (P), (Q),(R)?

Answer: B

[ o


https://dl.doubtnut.com/l/_hdkpihjw8abl
https://dl.doubtnut.com/l/_Io6faA8PvZAK

l & Watch Video Solution J

28. The Arrhenius relationship of two different reactions is shown below.
Which reaction is faster at a lower temperature and which is more

sensitive to changes of temperature ?

A

A

log £
b B

—_—
1/T ——

A. B faster, A more sensitive

B.B in both cases

C.Ain both cases


https://dl.doubtnut.com/l/_Io6faA8PvZAK
https://dl.doubtnut.com/l/_b4RezSRSbXRq

D. A is faser, B more sensitive

Answer: A

o Watch Video Solution

29. If for a reaction in which A(g) converts to B(g) the reaction carried
out at const.

V & T results into the following grapg.

!

Partial
Pressure

Time —p

A.Then the reaction must be A(g) — 3B(g) and is first order

reaction



https://dl.doubtnut.com/l/_b4RezSRSbXRq
https://dl.doubtnut.com/l/_xuj6nzHMFoqQ

B.Then the reaction must be A(g) — 3B(g) and is second order
reaction

C.Then the reaction must be A(g) — 3(g) and is a zero order
reaction

D.Then the reaction must be A(g) <> 3B(g) and is a first order

reaction

Answer: C

° Watch Video Solution

30. Rate of reaction A — B depends only on A and can be represented

by below curve then:

A

rate of
reaction

mole/l min~!

45°

>
[ A] 172 Mvz


https://dl.doubtnut.com/l/_xuj6nzHMFoqQ
https://dl.doubtnut.com/l/_J8ulYBKeQALz

A. molecularity of reaction must be one
B. reaction will be an elementary reaction
1

C.value of rate constant for reaction will be 10/ ~1/2sec™

D. reaction will definitely be a complex reaction

Answer: D

o Watch Video Solution

31. Adjoining graph is for a reaction which have only single reactant (R)
and order of reactions depends only on that single reactant then

possible order of reactions depends only on that single reactant then


https://dl.doubtnut.com/l/_J8ulYBKeQALz
https://dl.doubtnut.com/l/_Md5J9upwNQBl

possible order of reaction may be:

[R]

_Jr Time

A. first order reaction
B. 1/2 order reaction
C. — 2 order reaction

D. zero order reaction

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Md5J9upwNQBl

32. The conversion of vinyl allyl ether to pent-4-enol follows first-order

kinetics. The following plot is obtained for such a reaction. The rate

constant for the reaction is:

log (a — x)
A

B R e s

Time (min)

A4.6x 10 %!
B.1.2 x 10 %251

C.2.3x 10 257!


https://dl.doubtnut.com/l/_hMPAsUMzFUc2

D.8.4 x 102571

Answer: C

o Watch Video Solution

33. A simple mechanism for enzyme-catalysed reaction is given by the

following set of equations

E + S — ES
(enzyme) (reactant ) (intermediate-1)
ES — EP
(intermediat-1) (intermediat-2)
EP — FE + P
(intermediate-2) (enzyme) (product )
A

I 4)
IREEY
PE. (3)

(2)

—>
Reaction coordinate —

This is known as the Michaelis-Menten mechanism. The potential energy


https://dl.doubtnut.com/l/_hMPAsUMzFUc2
https://dl.doubtnut.com/l/_sFxgpf2oQXOx

diagram is shown in the fig. Which of the following set of identifications

is correct? (Assume that the temperature and pressure are constant).

» @ 6B @
"E+P EP ES E+S

L O (3) ().
ES Activated complex FEP Activated complex
<@ @ (3) (4).

" EP Activated complex ES Activated complex

1 @ 3 4.
"E+S ES EP E+P

Answer: D

o Watch Video Solution

34. In the following graphical representation for the reaction A — B

there are two types of regions :


https://dl.doubtnut.com/l/_sFxgpf2oQXOx
https://dl.doubtnut.com/l/_jKj6KP4PusPS

[B]

conc. : {Al

Time —
A.l and Il both represents kinetic region at different interval
B.1 and Il both represents equilibrium regions at different time
interval

C. I represents kinetic while Il represents equilibrium region

D. I represents equilibrium while Il represents kinetic regions

Answer: C

s |


https://dl.doubtnut.com/l/_jKj6KP4PusPS

| ¥ Vvatch video Solution J

35. Rate law of the reaction A — Product is, rate = k[A]. Graphically it

is represented as:

3 x 1073 -
Rate (Ms™) -
1x 1073 -

] -t LB

0.1 0.2 03 04
[A, M

Hence, rate constant is:

A3 x 10 4!
B.1x 10 25!
C.3x10 251

D.1x 10 %s!


https://dl.doubtnut.com/l/_jKj6KP4PusPS
https://dl.doubtnut.com/l/_8IWkHJ5uDmg9

Answer: B

° Watch Video Solution

36. Which graph is diagnostic of an irreversible second order reaction

A — B?

.
(a) \{

A Time
<
(b) =&
B Time
=
(c) =
c Time

V[AT?
—

@ =

Time


https://dl.doubtnut.com/l/_8IWkHJ5uDmg9
https://dl.doubtnut.com/l/_NzVyfkhY3qNo

Answer: C

o Watch Video Solution

37. For the reaction A — B, what is the order with respect to A that

gives this graph ?

A

V[A]

Time

A.”Zero
B. First

C. Second


https://dl.doubtnut.com/l/_NzVyfkhY3qNo
https://dl.doubtnut.com/l/_p1xkMRYFPvMi

D. Third

Answer: C

o Watch Video Solution

38. Which of the reactions represented in these diagrams will show the

greatest increase in rate for the same increase in temperature ?

il 1
& 2
£ E
= =
= m
> >
Reaction I — Reaction I1 —

A. Reaction | forward

B. Reaction | reversed

C. Reaction Il forward

D. Reaction Il revesed


https://dl.doubtnut.com/l/_p1xkMRYFPvMi
https://dl.doubtnut.com/l/_buiccGAWcKX1

Answer: B

o Watch Video Solution

39. What names apply to chemical species corresponding to locations 1

and 2 on this reaction coordiante diagram ?

*

AG*® \

>
Reaction progress —

A Location 1 Location 2
activated complex activated complex
B Location 1 Location 2
" reaction intermediate activated complex
C Location 1 Location 2
activated complex reaction intermediate
D Location 1 Location 2

reaction intermediate reaction intermediate


https://dl.doubtnut.com/l/_buiccGAWcKX1
https://dl.doubtnut.com/l/_ElXdBa1CEBoA

Answer: B

o Watch Video Solution

40. How can be rate of reaction at a specific in the be determined from a

graph of concentration against time ?

A. Concentration at that time divided by the time

B. Logarithm of the concentration divided by the time

C. Absolute value of the slope of the graph at that time

D. Logarithm of the slope divided by the time

Answer: C

o Watch Video Solution

41. If a reaction A — B has the rate low k[A],which graph produced a

straight line?


https://dl.doubtnut.com/l/_ElXdBa1CEBoA
https://dl.doubtnut.com/l/_YIihPB0WUIbJ
https://dl.doubtnut.com/l/_FF1Mkiqq61Eq

A.1/[A] us time
B. In [A] us time
C.[A]? us time

D.1/In[A] us time

Answer: B

o Watch Video Solution

k
42. Following reaction can take place in both direction A < B. Graph is
k

2

given for the forward reaction. And for the beackward reaction, following

data is obtained:


https://dl.doubtnut.com/l/_FF1Mkiqq61Eq
https://dl.doubtnut.com/l/_ubNGh2zUVtIg

g ————o—o—o—
2
—
",
<
—
[A]l, M
[B] Rate

0.01M 1x 10 2Ms—!
0.02M 2 x 10" 2Ms—!

Hence, net reaction rate of B is:

A = ki[A] — ko[ B]

B. = k1 — ko [B]

C. =k [A] — ko

D. = ki1 — ko
Answer: B

| o WAL _L vl . ~_ ..


https://dl.doubtnut.com/l/_ubNGh2zUVtIg

L Vvvalilil VIUCO o0IUtLivIll )

1
43. Graph between log k and T (k is rate constant in s ! and T is the

temperature in K) is a straight line. As shown in figure if OX =5 and slope

of theline = — then E, is :

2.303

A

X
,T
k

log

A.2.303 x 2cal

B 2
" 2.303

cal

C.2 cal

D. none of these

Answer: C

[ o |


https://dl.doubtnut.com/l/_ubNGh2zUVtIg
https://dl.doubtnut.com/l/_vUAWzhBYRDHw

l & Watch Video Solution J

44, For a reaction A — B, E, = 10kJmol ', AH = 5kJmol . Thus,

potential energy profile for this reaction is:

@) pg| A

-

Reaction progress

A.
(b) p_IE_ B
A
Reaction progress
B.
B
C Reaction progress

(d) PL:.

B

e

D Reaction progress


https://dl.doubtnut.com/l/_vUAWzhBYRDHw
https://dl.doubtnut.com/l/_blbHm17oUrtz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_blbHm17oUrtz

45. Match the graphical study with the order of the reaction:

A
5
(P) Rate ~
>
Time
o 4
=
(Q) Half -life =

>
[initial conc.}

>

(R) (@ —x)!

IIT : (@ — x)!

Time
A: First, B: Second, C = Zero
Q
B

AP R
A C


https://dl.doubtnut.com/l/_cSylq84WDRIJ

BPQR
"B C A
CPQR
'C B A
DPQR
'C A B
Answer: D

° Watch Video Solution

46.The potential energy diagram for a reaction R — P is given AH ° of

the reaction corresponds to the energy:


https://dl.doubtnut.com/l/_cSylq84WDRIJ
https://dl.doubtnut.com/l/_MkRKKv5HiXy4

D. (x+y)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MkRKKv5HiXy4

47. For the first order reaction

@ S)
@— =NCl ——+®— Cl + Ny(g)

Following observation is made: where V; (in ml) is volume of N, collected

at time t and V, (in ml) is volume of N, collected after a long time. what

is the time taken (in minutes) for 75% reaction completion? (log

2 = 0.3)
A
I
>N .

V>

8
~
o0
=)

= 2

8..
7
6
| 5
4
3.

' Y t —>
10 20 30 40
time (min.)

A 25

B.0.5


https://dl.doubtnut.com/l/_QGlP9wOQ6WgM

C.3

D.10

Answer: C

° View Text Solution

48. When a graph between log K and 1/T is drawn a straight line is
obtained. The point at which line cuts y-axis and x-axis respectively

correspond to the temperature :

E,
B.co, E, /(RInA)
C.0,log A

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QGlP9wOQ6WgM
https://dl.doubtnut.com/l/_iuXfSOrLiiKj

49. The slope of straight line graph between In k us % is equal to
2.4 x 10*K. Calculate the activation energy of the reaction at 400 K. (K
represents rate constant)

A. 24 k)

B. 48 kcal

C. 9600 kcal

D. 48 kJ

Answer: B

o Watch Video Solution

50. For a reaction represented by A — B, which of the following options

do not given the value of order of the reaction.

A ROR = Rate of reaction C = Concentration of reactant
Cy = Concentration of reactant P = Concentration of product
B t,,, = Halflife ofA


https://dl.doubtnut.com/l/_iuXfSOrLiiKj
https://dl.doubtnut.com/l/_V8eFTcfNklge
https://dl.doubtnut.com/l/_gHstNTaeXTCP

log(ROR), — log(ROR),
' logC, — log C,
logt’y o — logt /s

logC'% —logC,

B.1-+

C.Slope of In ROR us In C graph

D. y-intercept of log ROR us log C graph

Answer: D

° View Text Solution

[Co — C]

51. For a certain reaction, a plot of — against time t, yields a
straight line. Cy and C are concentrations of reaction att = 0andt =t
respectively. The order of reaction is:

A3

B. Zero

C.1

D.2


https://dl.doubtnut.com/l/_gHstNTaeXTCP
https://dl.doubtnut.com/l/_NaBnPlrDTCNZ

Answer: B

° Watch Video Solution

52. Consider the following chart.

Now with the following, select the correct code.
(P) Arrow corresponding to } p emission

(Q) Arrow corresponding to } H fusion

(R) Arro corresponding to % H fusion

(S) Arrow corresponding to .‘21 He fusion

AABC’D
"P Q R S
BABC’D
'S R P Q
CABC’D
"R Q P S
DABC’D
"R S P Q
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_NaBnPlrDTCNZ
https://dl.doubtnut.com/l/_GgmlnI6Wb9RD

53. Based on the following graph, mark the correct option for the

reaction: A — P

TN A b ——

time (min.)

A. Il order reaction
B. Rate constant is 0.5(mol /L)' " sec ™
C. [A]O = 0.5M

D. Reaction complete in finite time

Answer: C

[ o |


https://dl.doubtnut.com/l/_GgmlnI6Wb9RD
https://dl.doubtnut.com/l/_ySH3OSjarb5U

[ ¥ View Text Solution J

K K
54. For the reactions (i) A ——I—> P and (ii) B ——Ii> Q, following observation

is made.
5 1
§ vg 1M
Z 05 E
5 5
g [A] = 0.5
5 0.25 >
S T~ £
: , © 5 >
0 30 60 60 !
Time (min.) Time (min.)

K .
Calculate K—I where K1 and Kjj are rate constants for the respective
II

reaction.

A.2.772
B.1
C.0.36

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ySH3OSjarb5U
https://dl.doubtnut.com/l/_MQNXRzP7m5SG

55. According to Arrhenius equation rate constant k is equal to

Ae B/ BT \which of the following option. Represents the graph of In k
1

us —?7
T
’B‘
() Ink
(b) lnL‘ :
B. VT —
(c) lnl! j
C 1/T—
(d) lnL\ :
D. UT—
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MQNXRzP7m5SG
https://dl.doubtnut.com/l/_ASf4Cy4cVu3u

56. Consider the figure and mark the correct option.

1 Activated complex

1

2

Energy —,

|
t Products
E
{

Reactants

)
Reaction progess —»

A. Activation energy of forward reaction is E; + E5 and product is
less stable than reactant.

B. Activation energy of forward reaction is F; + E, and product is
more stable than reactant.

C. Activation energy of both forward and backward reaction is
FE, 4+ E5 and reactant is more stable than product.

D. Activation energy of backward reaction if E; and product is more

stable than reactant.


https://dl.doubtnut.com/l/_ASf4Cy4cVu3u
https://dl.doubtnut.com/l/_hSbMGo3jWbLo

Answer: A

° Watch Video Solution

57. A graph of volume of hydrogen released us. Time for the reaction

between zinc and dil. HCl is given in figure below On the basis of this,

mark the correct option.



https://dl.doubtnut.com/l/_hSbMGo3jWbLo
https://dl.doubtnut.com/l/_ooBTR4LfDVkv

Vs =V
A. Average rate upto 40 seconds is ———

40
B. Avergae rate upto 40 seconds is u
e P 40 — 30
. V3
C. Average rate upto 40 seconds is 30
D. Average rate upto 40 seconds is u
e P 40 — 20

Answer: C

o View Text Solution

58. Consider the graph given in the above questions. Which of the

following options does not show instanetaneous rate of reaction at 40 th

second ?

Vs — Vs
A 50 — 30
B Vi—Vs
" 50 — 30
cVs-Ve
40 — 30
D.V?’_Vl

40 — 20


https://dl.doubtnut.com/l/_ooBTR4LfDVkv
https://dl.doubtnut.com/l/_v5IG0alwmKYQ

Answer: B

o View Text Solution

59. For any first order reaction following observation is made. If at

temperature (T) half life of the reaction is 6930 sec. and at temperature

’

(T') half life of the reaction is 0.693u sec. then, calculate T?
log K
A

0 1T (S.1. units)


https://dl.doubtnut.com/l/_v5IG0alwmKYQ
https://dl.doubtnut.com/l/_FGKPwjB7wwsD

A2

B.4

C.6

D.8

Answer: A

o View Text Solution

60. Which of the following graphs is correct for a first order reaction ?

(R — P)
7
(a) E
—--
A [R],
tl/2
(b)

B. [R],


https://dl.doubtnut.com/l/_FGKPwjB7wwsD
https://dl.doubtnut.com/l/_TgynmcLXOOLu

&
g
35
[=]
(c) £%
&
<1
8

Answer: D

o Watch Video Solution

61.2NO2(g) — 2NO(g) + O2(g) For the reaction above, a straight line

for which plot indicates a second order reaction ?
A.[NO>] us time
B. [NO2]2 us time

C. us time

[NO,]
1

" [NO,)?

D us time


https://dl.doubtnut.com/l/_TgynmcLXOOLu
https://dl.doubtnut.com/l/_gePoORmEPRGS

Answer: C

o Watch Video Solution

62. From the energy profiles for the two untimolecular reactions below,
how will the rates of the two reactions compare if the temperature of

each reaction is increased from 25°C to 75° C?

A—-B A—-B

Energy

v

Reaction progress

A.The rate of reaction A — B will increase more than the rate of

reaction C — D.

B. The rate of reaction C — D will increase more than the rate of

reaction A — B


https://dl.doubtnut.com/l/_gePoORmEPRGS
https://dl.doubtnut.com/l/_ZgRCXtGmKZLU

C. The rates of the reactions will increase by the same amount.

D. The rate of reaction A — B will increase but the rate of reaction

C — D will decrease.

Answer: C

° Watch Video Solution

63.In a second order reaction, the plot of 1 /(a — z) versus t is a straight
line.

A. Zero order

B. First order

C. Second order

D. Third order

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ZgRCXtGmKZLU
https://dl.doubtnut.com/l/_9fh8E6sAAZKL

64. This is the rate law for a reaction that consumes X Rate = k[X]?
Which plot gives a straight line ?

A. [X] us time

B.In [X] us time

C.1/[X] us time

D.1/In[X]? us time

Answer: C

o Watch Video Solution

65. Which graph is linear for a reaction that is third order in [A] ?

A. [A] us time
B. In [A] us time

C.[A]® us time


https://dl.doubtnut.com/l/_9fh8E6sAAZKL
https://dl.doubtnut.com/l/_rCRCbCjUyell
https://dl.doubtnut.com/l/_tsHXz5Ttp6fi

D.1/[A]? us time

Answer: D

o Watch Video Solution

66. The value of the specific rate constant, k, for a reaction is determined
at two different temperatures and plotted in the accompanying graph.
What is the relationship between the slope of the graph and the

activation energy, E,?

ﬁ

Ink

1/T

A.slope = Ey


https://dl.doubtnut.com/l/_tsHXz5Ttp6fi
https://dl.doubtnut.com/l/_z56gA6Menzkl

B.slope = — E,
C.slope = — E,/R

D.slope = E, X R

Answer: C

o Watch Video Solution

67. In adjoining diagram depicts the temperature behaviour of the rate
constant k, for two reactions,1 and 2. Which statement about the k values

at low temperature and the activation energies, E,, for these reactions is


https://dl.doubtnut.com/l/_z56gA6Menzkl
https://dl.doubtnut.com/l/_4lLZopqTCF8f

correct ?

In & 2

/T, K

kvalues at lowT E,values

A krznl < krzn2 E,rznl < E,rzn2
kvalues at lowT' FE,values

5 krznl < krezn2 E,rznl > E,rzn2
kvalues at lowT'" FE,values

c krznl > krzn2 E,rznl < E,rzn2
kvalues at lowT' FE_,values

. krznl > krzn2 E,rznl > E,rzn2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4lLZopqTCF8f

68. The rates of many substrate reaction catalyzed by enzymes vary with

time as account(s) for the constant reaction rate after a certain time ?

(P) The enzyme's active sites are filled.

(Q) The amount of substrate is constant.

—5

Rate of product
formation

Time

A.Ponly

B.Q only
C.Both Pand Q

D. Neither P nor Q

Answer: A


https://dl.doubtnut.com/l/_6AmvxqsaQ6l9

o Watch Video Solution

69. What quantity is represented by the slope of the dashed line in the

accompanying diagram for the concentration change in a reaction ?

-

Molarity

A. Instantaneous reaction rate

B. Rate constant

C. Reaction order for that reactant

D. Activation energy


https://dl.doubtnut.com/l/_6AmvxqsaQ6l9
https://dl.doubtnut.com/l/_1yeSe435r825

Answer: A

o Watch Video Solution

70. A student analyzed tha data from a zero order reaction and obtained
the graph shown. What labels should be attached to the X and Y axes,

respectively ?

ﬁ



https://dl.doubtnut.com/l/_1yeSe435r825
https://dl.doubtnut.com/l/_fPeQvjy444KG

A. Time, concentration

B. Time, 1/ concentration

C.Time, In (concentration)

D.1/time, concentration

Answer: A

o Watch Video Solution

71. Acccording to the reaction profile given, which reaction step is rate-

determining in the forward direction ?


https://dl.doubtnut.com/l/_fPeQvjy444KG
https://dl.doubtnut.com/l/_9ywIwKZHTUlB

T III

v

>
Reaction progress —»

Al — 11

B.II — III

C.III — II

D.IIT — IV

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9ywIwKZHTUlB

72. Which dimensions in the diagram can be charged.

Energy

Reaction coordinate

A.1and 2 only
B.1and 3 only
C.2and 3 only

D.1,2,3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vBqrxMWo9QGe

73. What is the order of a reaction that produces the graphs shown ?

I/(concentration)

10g (concentration)

C
Oncentrati()n

Time Time Time

A. Zero order

B. First order

C. Second order

D. Some other order

Answer: C

o Watch Video Solution

74. According to the Arrhenius equation k = Ae B/ BT 4 plot of In k

against 1 /T yields:


https://dl.doubtnut.com/l/_KRv5tA8y6wLh
https://dl.doubtnut.com/l/_oXxxmWxI1Bfk

A. E, as the slope and A as the intercept
B. E, /R as the slope and A as the inercept
C. E, /R as the slope and In A as the intercept

D. — E, /R as the slope and In A as the intercept

Answer: D

o Watch Video Solution

75. Adjoining diagram, represents the energy profile for the reaction :

A+ B — C + D. What is the valye of the activation energy for the


https://dl.doubtnut.com/l/_oXxxmWxI1Bfk
https://dl.doubtnut.com/l/_380H7pmP0Vzs

reaction?C +D — A+ B?

Reaction progress

A.25k]

B.55 k]

C. 85k

D. — 30kJs

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_380H7pmP0Vzs

76. Curves with the shape shown are often observed for reactions

involving catalysts. The level portion of the curve is best attributed to the

fact that:

—~

—
Reactant concentration

Reaction rate

A. product is no longer being formed
B. the reaction has reached equilibrium
C. all the catalytic sites are occupied

D. all the reactant has been consumed

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_PhZstzdx4io2
https://dl.doubtnut.com/l/_tuAZlW8jnXAC

77. Which straight line gives the activation energy for a reaction?

A. Rate constantvs T
B.In (rate constant) vs T
C.Rate constant vs T' !

D. In (rate constant) vs T' -1

Answer: D

o Watch Video Solution

78. A reaction follows the given concentration (M) vs time graph. The

rate for this reaction at 20 seconds will be :


https://dl.doubtnut.com/l/_tuAZlW8jnXAC
https://dl.doubtnut.com/l/_hbAWBSj0bSKO

0.6
0.4
0.3
0.2

0.1

—

0O 20 40 60 80 100
Time/second

A.6 x 107 3M. sec!
B.8 x 10 2. L™ '.sec !
C.2x 10 2M -sec™ !

D.1x 10 "M -sec™ !

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_hbAWBSj0bSKO
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. secfl

A.0.025mol - L1

B.0.050mol - L~ 1. sec™ !

-sec !

C.0.40mol - L~ 1!

: sec_l

D.0.80mol - L~ 1!

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8fMZWz610Zsw

80. In the graph the natural log of the vapour pressures of two
substances are plotted vs 1/T. what can be concluded about the relative

the 1/T enthalpies of vaporization (AH,,,) of these substances?

A
© 6-
=
S I
5
£ 5
- II
S -
)
= 4
=
's | >

0.0l()30 0.0032 0.0034
1/T

A.AH,,, of lis greater than AH,,, of Il
B. AH,,, of I'is less than AH,,, of Il
C.AH,,, of lis equal to AH,,, of Il

D. No conclusion can be drawn from this information alone.

Answer: A

[ -


https://dl.doubtnut.com/l/_iMzyroV7OGIu

| @J Watch Video Solution I

l.Electrochemistry

1. You are given the following cell at 298 Kwith E2 , = 1.10V

Zn(s)’an“L(Cl)“Cu++(Cz)|Cu(s)
where C; and C, are the concentration in mol/lit then which of the

following figures correctly correlates E,.;; as a function of concentrations

X-axis 10g(&> and y-axis E,..j;
Co

110V
(a)

110V

(b)

~1.0 Y +1.0



https://dl.doubtnut.com/l/_iMzyroV7OGIu
https://dl.doubtnut.com/l/_O41vCypmMpJc

110V
(d)

} T
D 10 9 +1.0

Answer: B

° Watch Video Solution

Electrochemistry

1. Which of the following curve represents the variation of \,, with /C

for AgNO3?

)\'Nl
(a) \

Je

)\m
(b) \

Jo


https://dl.doubtnut.com/l/_O41vCypmMpJc
https://dl.doubtnut.com/l/_JqFTnmxO15jZ

(c)
f —
C. ¢
D. \FC
Answer: A

o View Text Solution

2. Conductance measurements and be used to detect the end point of
acid-base titrations. Which of the following plots correctly represents the

end point of the titration of strong acid and a strong base?

(a)

end point

Conductance

Volume of base added


https://dl.doubtnut.com/l/_JqFTnmxO15jZ
https://dl.doubtnut.com/l/_DJT3cSVqaMf4

(b)

Conductance

end point

Volume of base added

L

}

end point

(c)

Conductance

C Volume of base addeg

(d)

Conductance

Volume of base added

Answer: A

o Watch Video Solution

3.Zn + Cu** (aq) — Cu + Zn*" (aq).

[Zn*" ] .
Reaction quotient is ) = W -E°, =110V Itb rgt E. will be
U


https://dl.doubtnut.com/l/_DJT3cSVqaMf4
https://dl.doubtnut.com/l/_d0v7KNOd5QSv

11591V when :

A
A

cell

p g
- log Q
A [Cu*t /[Zn*T] = 0.01

B. [Zn®T] /[Cu’T] = 0.01
c.[zZn?t]/[Cu*t] = 0.1

D.[Zn*T]/[Cu*T] =1

Answer: B

l o Watch Video Solution


https://dl.doubtnut.com/l/_d0v7KNOd5QSv

4. AgNOs3 (aq) was added to an aqueous KCl solution gradually and the
conductivity of the solution was measured. The plot of conductance ( A)

versus the value of AgNOs is

w

Q@ A

(R) A \...4**\ (S) A

Vollume

AP

B.Q
C.R

D.S

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_d0v7KNOd5QSv
https://dl.doubtnut.com/l/_eIh17NPxZa6g

5. Electrode potential for Mg electrode varies according to the graph.

Mgz*lMg

log[Mg2+]

E
(b) Mg

loglMg2+]

Mg2+ pp, \

\\

S

—_—
C. logiMg?*]

EM52+IME

D. log{Mg?*]

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_eIh17NPxZa6g
https://dl.doubtnut.com/l/_zdqjmsjMdEHZ
https://dl.doubtnut.com/l/_ABDz01RTvlhp

6. In a Cu-voltameter, mass deposited in 30s is m gm. If the time-current

graph is shown in the following figure. What is the electrochemical

equivalent of Cu?

200 mA

100 mA fe-oenee

Current —

N L i

N —.
heccaasveas

>
10s 208 30s
Time —»

‘3 3 |3 oS

=N
w
ot

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ABDz01RTvlhp

7.Which diagram best represents the change in electrical conductivity of

a solution of acetic acid as a solution of sodium hydroxide is added?

(a)

Conductivity

Volume NaOH

(b)

Conductivity

Volume NaOH

{(c)

(My‘

Volume NaOH

(d)

Volume NaOH

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_ABDz01RTvlhp
https://dl.doubtnut.com/l/_WktUBDZvL8za

8. Which of the graphs shown below would best represent the changes

when 0.0 M barium hydroxide was titrated with 0.10 M sulphuric acid?

Z
Z
g
(a) g
[=]
O
A VOl HgsOA
=
£
(b) é \/
=3
&)
B Vol. H,SO,
2
=
E
(© °
[=]
O ——
c Vol. H,S0,
|
°
3
[~
[=]
o L.
Vol. H,SO,
Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_WktUBDZvL8za
https://dl.doubtnut.com/l/_pDrLzipGZ575

9. Select the correct option for following aqueous solution.

S ——————— HCl
- KCl
-------- ——— LiCl

=
S~ CH,COOH

‘¥— CH,COOH
e 4
B. Yo

B S —
LiCl
KCl

S~ CH,COO0H
c
C. fe

AS

CH,COOH

Answer: A

° Watch Video Solution

Multiple Objective Type



https://dl.doubtnut.com/l/_pDrLzipGZ575
https://dl.doubtnut.com/l/_VBgOtcTD4vXH

1. Z vs P is plotted for 1 mole of three different gases X,Y and Z at
temperature 7. Then which of the following may be correct if the above

plot is made for 1 mole of each gas at T5(1y > T) ?

(a)

(b)



https://dl.doubtnut.com/l/_TcT4yLR3XtlJ

(d)

Answer: A::C::D

o View Text Solution

2. A ligud mixture of two volatile liquids has composition corresponding
to point P in the temperature vs composition graph and is subjected to

distillation from the composition P. Which of the following statements is


https://dl.doubtnut.com/l/_TcT4yLR3XtlJ
https://dl.doubtnut.com/l/_Z3F4DlZpuWJn

incorrect?

T

P

X, =1 Compeosition X;=1

A. The composition of distillate will be different
B. the boiling point of the solution will keep on increasing.
C. The mixture will have highest vapour pressure at the composition.

D. The composition of P will change if external pressure changes.

Answer: A::B

o View Text Solution



https://dl.doubtnut.com/l/_Z3F4DlZpuWJn
https://dl.doubtnut.com/l/_RuIEUngrUlk8

3. For the following graph, drawn from two different samples of gases at
two different temperatures 717 and 7T, which of the following
statements is/are necessarily true?

s

1
i
i

Gas (AIT.

A.if Ty > T1, Mp is necessarily greater than My

B.if I1 > T, M4 is necessarily greater than Mp

T, T
C— > ——
Mp My

D. Nothing can be predicted.

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_RuIEUngrUlk8

4. In the above Maxwellian plot at two different temperatures which of

the following statements may be true?

Fraction of
molecules)

hooacovnnonsaw

A. Area under the two plots is the same
B. Fraction of molecules with speed U; > U,

C. U2 > Ul and T2 > Tl

D. UMPS at T1 < URMS at Tz, URMS at T1 < URMS at T2

Answer: A::B::C::D

o View Text Solution



https://dl.doubtnut.com/l/_yXrIZLubgPUk

5. Figure displays the plot of the compression factor Z versus P for a few
gases which of the following statements is/are correct for a van der

Waals' gas?

A Vv

A.The plot I is applicable provided the van der Waals' constant a is
negligible

B. The plot Il is applicable provided the van der waals' constant b is
negligible

C.The plot Il is applicable provided the van der waals' constant a and

b are negligible


https://dl.doubtnut.com/l/_fngXXYAgHbwB

D. the plot IV is applicable provided the temperature of theh gas is

must higher than its critical temperature.

Answer: A::B::C

o View Text Solution

6. For gaseous state at constant temperature which of the following plot

is correct?
@ pv
A. v—
(b) py
B P—


https://dl.doubtnut.com/l/_fngXXYAgHbwB
https://dl.doubtnut.com/l/_a7f0BB4daMr0

€Y l

Answer: A::B::C

o Watch Video Solution

7. Titration curves for 01 M solutions of three weak acids
HA,, HA, and HAj3 with ionization constant K7, K5, K3 respectively

are plotted as shown in the following figure. Which of the following is/are


https://dl.doubtnut.com/l/_a7f0BB4daMr0
https://dl.doubtnut.com/l/_qi5ZL8tRecMa

true.?

>

20 40 60
Volume of 0.1 HC] -—»
solution added

(K1 + K3)
2

A Ky =

B.Ki < K3

C.Ki > Ky

D. Ky > K3

Answer: C::D



https://dl.doubtnut.com/l/_qi5ZL8tRecMa

L % VICW ICXL SOIULion )

8. When weak base solution (50 ml of 01 NH4OH) is titrated with strong
acid 0.1 N HCl, the pH of solution initially decreases fast and then
decreases slowly till near equivalence point (as shown in the fig.) which of

the following is true?

12
10-
+ 81 K,

4

>

20 40 60
Volume of 0.1 HC] -—
solution added


https://dl.doubtnut.com/l/_qi5ZL8tRecMa
https://dl.doubtnut.com/l/_XdnJcwGvzkoM

A.The slow decrease of pH is due to formation of an acidic buffer

solution after additio on some HCI.

B. The slope of shown pH graph will be minimum when 25 ml of 0.1 N

HCl is added.

C.the slow decrease of pH is due to formation of a basic buffer

solution.

D. The initial fast decreament in pH is due to fast consumption of free

OH ~ ions by HCI

Answer: B::C::D

o View Text Solution

9. Which one is the correct graph (fig.) for the corresponding acid base

titration?


https://dl.doubtnut.com/l/_XdnJcwGvzkoM
https://dl.doubtnut.com/l/_ZP1jmP6AwMvY

i
pH
(a) _—

B

Volume of strong base
added to a monobasic
A strong acid —
.

b "M

7

Volume of strong acig
added to a monoacidic
B weak base —

© P2

N

Volume of strong base
added to a weak
dibasic acid—

.

|

@ ™

e

Volume of strong acid
added to a weak
D diacidic base —»

Answer: A::B::C::D

° View Text Solution



https://dl.doubtnut.com/l/_ZP1jmP6AwMvY

10. A weak acid (or base) is titrated against a strong base (or acid),
volume V of strong base (or acid) is plotted against pH of the solution (as

shown in fig).The weak electrolyte (i.e., acid or base) could be:

A. NG,Q 003

B. Na20204
C. H,C5,0,

D.CH,(COOH),


https://dl.doubtnut.com/l/_fSkESdFCXaR4

Answer: C::D

o View Text Solution

11. For a general substance A the phase diagram is represented as shown

Identify the option (s) which is/are correct.

—rmen e

-

[}
.
v
(]
5
T
[
]
1
.
L3
[
T
[}
[}
1
1
3
1
3
1
L]
.

- -
cmmmamereem-

-

. : —>
200K 400K 500K
T(Kelvin) —

A. Triple point of the substance is 200 K and 3.8 mm of Hg.

B. Standard boiling point of the substances should be slightly less

than 400 K

C. Above 500 K, gas-liquid transition cannot occur without change in

temperature



https://dl.doubtnut.com/l/_fSkESdFCXaR4
https://dl.doubtnut.com/l/_gdpMzMHJW4I6

D. Melting point of the substance will increase with increase in

pressure.

Answer: A::B::C

o View Text Solution

12. Consider the following first order decomposition and the
accompanying concentration-time plot. Which of the following

statements regarding the decomposition reaction is/are true?
A e) — 4A(g)
[A]



https://dl.doubtnut.com/l/_gdpMzMHJW4I6
https://dl.doubtnut.com/l/_85hogSmD0GQX

A. At 30 hrs, only 20 % reaction is complete

B. Half-life of the reaction is 90 hrs (approximately)

C. Rate of decomposition decreasing linearly with time

D. Changing initial concentration will changethe time at which the two

curves are intersecting

Answer: A::B

o Watch Video Solution

13. Which of the following statement are true regarding the log Kvs 1 /7.

Plot shown in the given diagram?
1

v wr
4,”/1\

Kk = Ae :

log.. K —s



https://dl.doubtnut.com/l/_85hogSmD0GQX
https://dl.doubtnut.com/l/_NbpRtGbeeEsY

A.Plot P shows that the energy of activation is independent of
temperature

B.Plot Q describes the behaviour of temperature dependence of
energy of activation

C. Arrhenius behaviour is described by P

E,
D. The slope of curve P gives the value — Ea

Answer: A::B::C::D

o View Text Solution

1
14. For a second order reaction, plots are made for 7 us time for the

reaction,2A — Product. Pick up the correct sentences.

A.The graph will show straight line with slope K(2 x rate constant.)
B. The graph will show straight line with intercept [4],

C. The graph will show straight line with slope [4],


https://dl.doubtnut.com/l/_NbpRtGbeeEsY
https://dl.doubtnut.com/l/_gaOE4Y1VP46p

D. The graph will show straight line with intercept W
0

Answer: A::D

o Watch Video Solution

15. Consider the decay of P to A and B by two parallel first order reactions

as shown in Fig. Given Which of the following is (are) true ?

AT
AU

Nl
1

B

NN

-
Reaction coordinate

System energy —
-0



https://dl.doubtnut.com/l/_gaOE4Y1VP46p
https://dl.doubtnut.com/l/_ajor1A3XtJtv

A.a:EB

B.b = E,

CAH,=b—d

D.AHg =c—a

Answer: A::B::C

o Watch Video Solution

16. For a reaction 24 + B — C following information is known. Identify
the options which is/are correct ?
Information-1: When B is taken in very larger amount following graph was

obtained.


https://dl.doubtnut.com/l/_ajor1A3XtJtv
https://dl.doubtnut.com/l/_WVn1efCxgjXv

[A]

1
Information-2: When B = 1M and A = 2M are mixed and graph of —

[B]

us time is plotted adjoining graph is obtained.



https://dl.doubtnut.com/l/_WVn1efCxgjXv

A. order with respect to Ais 2

B. Order with respect to B is 2

C. Overall order is 2

D. Order with respect to one of the reactant will be negative.

Answer: C::D

o View Text Solution

17. dentify the correct statement (s).

A

K



https://dl.doubtnut.com/l/_WVn1efCxgjXv
https://dl.doubtnut.com/l/_JKXfTPSt6dCn

A. free neutron can be a 8 emitter

B. For an endothermic reaction equilibrium constant increases with
increase in temperature

C.If AHy, . does not vary with temperature then ASy  will also be
temperature independent

D. The correct graph of rate constant us temperature as per Arrhenius

equation is given by

Answer: A::B::C::D

o View Text Solution

18. From the graph of binding energy (B.E.) usmass number plotted as

shown, identify the correct option (s). (All the graphs are straight line)


https://dl.doubtnut.com/l/_JKXfTPSt6dCn
https://dl.doubtnut.com/l/_yxrrbayzsZAW

e
10 15 18 25
(A) (B) (©) (D)

Mass number (Element)

A. Order of stability of nucleusis D < A < C < B

B. If D undergoes breakage to give C and another nucleus then energy

will be released

C.If Aand B combine to form D then energy must be supplied

D. If C undergo breakage into two fragements of equal mass number

then energy will be released

Answer: A::B::C

o View Text Solution



https://dl.doubtnut.com/l/_yxrrbayzsZAW

19. The following graph is experimentally obtained for the reaction :

A — 2B, at 25°C. The correct statement (s) for the reaction is/are

(Given:In 2=0.7)

t (min)
1 10 17 24
0.0 —>
[A]
M 0.7 frommmmemmmmmmeeeneeeesl ‘
B 71 SO 5

A. Time for 87.5 % reaction of Ais 21 min

B. The initial concentration of A was eM

C.The time at which the concentration of A and B becomes equal is 7
min

. d[B] P
D. The rate of appearance of B is Dr = 0.2 min |[A]

Answer: A::B::D

| o View Text Solution


https://dl.doubtnut.com/l/_KsbXaubdqytF

20. Given plot is valied, for which of the following reaction ?

A

8 = tan " (2)
>

log (RT)

A.2NHs(g) & Na(g) + 3Ha(g)
B.NH,HS(s) & NHs(g) + H25(g)
C.CaCOs(s) < CaO(s) + COs(g)

D. CuS04.5H>0(s) < CuS04.3H>0(s) + 2H>0(g)

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_KsbXaubdqytF
https://dl.doubtnut.com/l/_zZ4cgroRWuZM

21.If critical temperature for the real gas is 500 K then the value of :

i 400 K

T g 6=tan '[0.005]

2K — >

P——

A. Boyle's temperature is 1687.5K
B.van der Waals' constant a for the gas is 21.6 atm-L? / mol?
C. Gas will show ideal behaviour at high temperature and low pressure

D. At Boyle's temperature behaviour of gas is always ideal

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_zZ4cgroRWuZM
https://dl.doubtnut.com/l/_d6wHk3FFxyld

22. Consider the following equilibrium A(g) < 2B(g) and the following

graph : Select the correct statements.

.

1 o

E Poh ‘;

+ ! : ;
I 1 m I -
Time —*

A. Effect (1) represent the insertion of inert gas at constant volume

B. Effect () represent the insertion of inert gas at constant pressure

C. Effect (Ill) represent the decrease in volume of container

D. Effect (IV) represent the addition of moles of gas B

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Mb3yETyxUPGe

23.The dissociation of SO3(g) into SO5(g) and Oy(g) is carried out in a

closed container at a constant temperature

T.2503 < 2505(g) + Oy(g) Variation of concentration with time is

shown Choose the correct statement

---—---n---------------.-.-.----.---.-----u--

5
B N

514
® 2 34N\ SO,
=
é; 15 23' """""""""" ES()3
£ E 0,
O L 1 s

»

27
A. K¢ for the dissociation of SO3(g) is 5

B. Addition of inert gas at constant pressure promotes the degree of

dissociation of SO3(g)

C. K, for the dissociation of SO3(g) increases with increase in

pressure


https://dl.doubtnut.com/l/_dmH4Vl1gMDny

D.K for the dissociation of SOj3(g) increases with increase in

temperature

Answer: A::B::D

o Watch Video Solution

24. Which of the following statement (s) is/are correct with respect to
¥(r) (y-axis) us r (x-axis) graph for H-atom ?
A. For a 3d orbital, the graph will not intersect the x-axis at any finite,
non-zero value
B. For a 4s orbital, the graph will intersect exactly three distinct, non-
zero finite points
C.For 1s orbital, the sign of ¥(,.) will not change at any radial distance
D. For 3p orbital the graph will intersect x-axis at two non-zero distinct

points.


https://dl.doubtnut.com/l/_dmH4Vl1gMDny
https://dl.doubtnut.com/l/_Hy4h8WItCwPN

Answer: A::B::C

° Watch Video Solution

25.The curve C is for the gas X at 273 K.Choose the correct statement (s).

A

A

dN
N.du

A. Curve A may be of a heavier gas but at same temperature

B. Curve B may be of the same gas but at 373 K

C. Curve A may be of the same gas but at 373 K

D. Curve B may be of the lighter gas but at same temperature.


https://dl.doubtnut.com/l/_Hy4h8WItCwPN
https://dl.doubtnut.com/l/_H1JnaATa2gId

Answer: A::B::D

o Watch Video Solution

26. For fixed amount of ideal gas In P (y-axis) us In B (x-axis) curve is

plotted at constant T Select correct statements.

A. Slope of curve for any ideal gases would be same

B. Slope of curve for ideal gases would depend on amount of gas and

temperaure

C. Intercept on y-axis for any ideal gases would be same

D. Intercept on y-axis for ideal gases would depend on amount of gas

and temperature

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_H1JnaATa2gId
https://dl.doubtnut.com/l/_pXGxCBjdkkte
https://dl.doubtnut.com/l/_MHErvAqPDcD6

27. For a van der Waals' gas, a = 4atm — > /mol® and b = 0.02/ /mol.
Select the correct possible graph (s). [Given:

R = 0.08L — atm /mol’ — L]

Answer: A::D

o View Text Solution



https://dl.doubtnut.com/l/_MHErvAqPDcD6

28. For the following process involving fixed moles of an ideal gas, select

the correct statement (s). (d is density of gas)

ATy >Tg=T¢

B.Ty <Tg=1T¢

C.dy #dp # do

D.dy = dp < dg

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_dfq70DVXMSlS

29. Which of the following graph is parabolic for fixed mass of an ideal

gas at constant temperature in closed container ?

A.——usP
|%4

c
(7]
v

o 0 G
<|v <|lv <|~
S
<

us log V

Answer: A::B

o Watch Video Solution

30. For an ideal gas, following observation is made as per Maxwell-

Boltzmann distrbution. Choose the correct options.


https://dl.doubtnut.com/l/_dJBgKzczT4WA
https://dl.doubtnut.com/l/_m0VT55H2SfYO

dN
NdU

C prrmmemmnemracannann

S
()
by
s
3
2

A trms = 4/1.5 x 400m / s
4
B. l,lza/ug — — X 400m/8
m
C. Fraction of molecules moving between 400 to 401 m/s are more
than fraction of molecules moving between 452 to 453 m/s
D. Fraction of molecules moving between 400 to 401 m//s are equal

with fraction of molecules moving between 452 to 453 m/s

Answer: A::B::C

o Watch Video Solution

31. Which of the following statements is (are) true ?


https://dl.doubtnut.com/l/_m0VT55H2SfYO
https://dl.doubtnut.com/l/_4j7btWtj6Zqt

1
A. Graph between v us P (atm) for 1 mole of gas at 300 K has a

L)
slope between 0 and 1

B.Isobar between log V us log T has varying slope depending upon
the values of n and P

C.Isobars between log V us log T has varying intercepts on y and x

axis depending upon the values of n and P.

D. Isochore between PT us P for constant n is a straight line

Answer: A::C

o Watch Video Solution

32. For a fixed mass of gas at constant volume, which of the following

statements is/are (not ) correct ?

A. Plot of pressure vs celsius temperature is linear with intercept zero


https://dl.doubtnut.com/l/_4j7btWtj6Zqt
https://dl.doubtnut.com/l/_qtKS8AZJWTs8

B. Plot of pressure us kelvin temperature is linear with a nonzero

intercept

C. Plot of p us T is linear with a positive slope

D. Plot of p us T is linear with a negative slope

Answer: A::B::D

o Watch Video Solution

33. The graph below shows the distribution of molecular speeds of two
ideal gases X and Y at 200 K . On the basis of the below graph, identify

the correct statements .

A

Fraction of
gas particle

Y
.9

950 500 750 1000 1250
Speed (m/s)


https://dl.doubtnut.com/l/_qtKS8AZJWTs8
https://dl.doubtnut.com/l/_YkxOYabp9YCU

A.If gas X is methane, then gas Y can be CO,

B. Fraction of molecules of X must be grater then Y in a particular

range of speed a 200K

C. Under identical conditions rate of effusion of Y is greater than that

of X

D.The molar kinetic energy of gas X at 200K is equa to the molar

kinetic energy of Y at 200 K

Answer: C::D

o Watch Video Solution

34.Which of the following statement(s) are true about Z us P graph for a

real gas at a given temperature.


https://dl.doubtnut.com/l/_YkxOYabp9YCU
https://dl.doubtnut.com/l/_oF0Ve3BcUFRs

— +ve
dP

— behaviour of most
» real gases at ordinary
P temperature

a .
dP
dZ
— =0
dP
dZ
A. — — 0as P — 0 for must real gases
dP
B. d—Z = — iveas P — 0for most real gases
dP
dz . .
C. 1P — 0 at a pressure where repulsibe and attractive forces are

comparable

dz

D. 9P + ive for real gases at extermely high pressure.

Answer: B::D

o View Text Solution



https://dl.doubtnut.com/l/_oF0Ve3BcUFRs

35. Which of following has correct matching of curve and orbital ?

~ 1
B
Q%
@ &
g r\ )
|
&
(R) &
r >

A. P(2p)Q(!s)R(4p)
B. P(3p)Q(3d) R(3s)
C. P(4d)Q(2p) R(5d)

D. P(25)Q(4f) R(3d)


https://dl.doubtnut.com/l/_ggud4hVrruiT

Answer: B::C

o Watch Video Solution

A Y
rrrrl

36.
With refernce to above graph, which of the following is/are incorrect ?
A.Py = Pg = P¢
B. Pressure first increases then decreases
C.P; > Py

D. Pg < Py


https://dl.doubtnut.com/l/_ggud4hVrruiT
https://dl.doubtnut.com/l/_rzqdL9WWh7oP

Answer: A::B::C

o Watch Video Solution

37. A gas has been subjected to an isochoric and isobaric cycle. Plot of the
graph of this cycle in the pressure-density, V-T and P-T co-ordinates are

given below. Choose the correct plots.

P

/r

’ 3
Dg - 2 —>



https://dl.doubtnut.com/l/_rzqdL9WWh7oP
https://dl.doubtnut.com/l/_4Ri85oHvrUiu

P
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2 4 <
| ;
LA
>T
C.

D. None of these

Answer: A::B::C

o Watch Video Solution

38. An ideal gas is taken from the same initial pressure P; to the same
final pressure P by four different process. If it is known that point 3

corresponds to a reversible adiabatic, point 4 corresponds to a single


https://dl.doubtnut.com/l/_4Ri85oHvrUiu
https://dl.doubtnut.com/l/_ydiCOJpXUrkO

step adiabatic and point 2 corresponds to reversible isothermal. Select

the incorrect option (s).

2345

—> V

A. Point 5 may be achieved by two step adiabatic process
B. Temperature of the gas is more at point 3 than at point 4
C. Temperature of the gas is more at point 3 than at point 2

D. Work done in process "1-3" is more than work done in process "1-2".

Answer: A::B

o View Text Solution



https://dl.doubtnut.com/l/_ydiCOJpXUrkO

39. In the graph showing Maxwell Boltzmann distribution of energy

.................

A. area under the curve increases with increase in temperature

B. area under the curve decreases with increase in temperature

C. with increase in temperature curve broadens and shifts to the right

hand side.

D. as a gas cools to a lower temperature, the peak of the graph shifts

to the left

Answer: A::D

° Watch Video Solution

40. In a chemical reaction A(g) is converted to B(g) following

observation is made. Identify the correct statement (s).


https://dl.doubtnut.com/l/_q5Sz8fqdwFwh
https://dl.doubtnut.com/l/_pVpuIKRzxVjC

Qo

- -

-------------

Pressure (atm)
N I T )

--.--’---

1020 30
Time (min.)—

1
A. Chemical reaction can be EA(g) — B(yg)

B. ;2 of the reaction in independent of initial partial pressure of A.

C. Recation must be complex reaction

D. Time of complettion for the reaction is 40 minutes.

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_pVpuIKRzxVjC
https://dl.doubtnut.com/l/_wCYk7yHWnLpR

41. For a binary ideal liquid solution, the variation in total vapour

pressure us composition of solution is given by which of the curves ?

- X,
X —

(h) V

= X,

B. x,

A
«— X

Xy —

«——xl
Xy —»

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_wCYk7yHWnLpR

42. With the help of following phase diagram, select the correct

statements.

A. Mole fraction of B in vapour at pressure P; for solution Z, is 0.5

B. Mole fraction of A in liquid at presure Pj5 for solution Z is 0.4

for solution Z5 is 0.75

C. Mole fraction of B in liquid at pressure P;

D. Mole fraction of B in liquid at pressure P, for solution Z; is 0.4

C

Answer: A::B


https://dl.doubtnut.com/l/_HiajribCoTna

o View Text Solution

43. A 1kg real gas is liquified at temperature 300 K as shown in diagram.

Select the correct statement.

T (N T T -

Bt N

~ S

1 ‘:‘ .% .t .......

T \J=300K
: : H S
1 10 20

\ (litre) —_—

A. 2 atm is vapour pressure of liquid at 300 K
B. Density of gas when V equals to 20 litre, 0.1gm / ml
C. Density of gas when V equals to 10 litre, 0.05gm / ml

D. Density of liquid when V equals to 1litre, 1lgm /ml

Answer: A::C::D

(e


https://dl.doubtnut.com/l/_HiajribCoTna
https://dl.doubtnut.com/l/_MoFqhL13RjUK

| ¥ Vvatch video Solution J

44. For the reaction

1
2CIF3(g) «<» Clx(g) + 3F2(g)logKequT (where temperature is in K)
curve is obtained as given. Which of the following change will increase

the concentration of C'I3 in an equilibrium mixture of CIz, F; and CIF3?

’.
¥

1/T =

A. Addition of inert gas at constant pressure
B. Increase in temperature at constant volume

C. Addition of catalyst at equilibrium


https://dl.doubtnut.com/l/_MoFqhL13RjUK
https://dl.doubtnut.com/l/_vSc3jKNuDgGP

D. Removal of F5(g) at equilibrium

Answer: B::D

o Watch Video Solution

45, For the process,

A. The efficiency of the cyclic process = 50 %
B.Net work done = — 6kJ

C. Heat supplied during the process = + 12kJ


https://dl.doubtnut.com/l/_vSc3jKNuDgGP
https://dl.doubtnut.com/l/_OYWHodZ73kTL

D. More work is done (magnitude wise) in BC than DA

Answer: A::B::C

o View Text Solution

46. For an irreversible process, if P-V graphs are plotted simply to
represents the work involved in the process as the area under the PV
curve. Then which of the following options has/have the correct P-V curve
for the mentioned process on an ideal gas placed in a cylinder fitted with

a piston.

P



https://dl.doubtnut.com/l/_OYWHodZ73kTL
https://dl.doubtnut.com/l/_UW3fA0oCGkl7

C \Y
P A
>
D \"
Answer: A::D

° View Text Solution

47. Which of the following graphs are correct ?

z T,
@ ! (For same real gy,
T,>T,
P

(For same real gas)
T,>T,

A.

®» !

B. ’


https://dl.doubtnut.com/l/_UW3fA0oCGkl7
https://dl.doubtnut.com/l/_vHntzroV2t9g

Answer: B::C

° Watch Video Solution

48. Which of the following graphs regarding Maxwell distribution of

speed are correct for ideal gases ?

o
(a) Ndu At same
OHZ temperature
2

A I
AN
() Ndu 320K For same
300K, &
B u—>
N
(¢) Ndu

300K For same
320K, 5%


https://dl.doubtnut.com/l/_vHntzroV2t9g
https://dl.doubtnut.com/l/_LLdaAaSnsNiX

dN
@) Nez ook
At
0??12300 K
U—e>

Answer: A::B

o View Text Solution

49. For the reaction, A(g) — B(g) + C(9)

L1/

Rate —»

Select the correct graph.

T

—_—

(a)

| Rate


https://dl.doubtnut.com/l/_LLdaAaSnsNiX
https://dl.doubtnut.com/l/_f6xiZLhU4doj

(b) l

B. Time
A
(©) ¢t
I
™ a,
C.
dA
d —5
dB/dt
D.

Answer: B::C::D

° Watch Video Solution

50. 1 mole N2(g) undergoes followingcyclic process : Which option(s)

is/are correct ? [Use: R = 2Cal /K — mole,In 2 = 0.7]


https://dl.doubtnut.com/l/_f6xiZLhU4doj
https://dl.doubtnut.com/l/_9izb5yrhiSmV

—>
Q2
o

1 litre

A Woeran = — 180cal

B. AH 5 = 300cal

C. AUCA = 1500cal

D.qpc = — 600cal

Answer: A::C

o View Text Solution



https://dl.doubtnut.com/l/_9izb5yrhiSmV

51. Which of the following is false regarding reversible adiabatic

expansion of an ideal gas ?

A. Plot of T us Vis a straight line with slope equal to ¥

B. Plot of In Tus In V is a striaght line with slope equal to 7

C.Plot of In Tus In Vs a straight line with slope equal to —~

D. Plot of In T us In Vis a straight line with slope equal to 1 — ~y

Answer: A::B::C

° View Text Solution

52. Which of the following are correct ?

. 3R\ .
A.When 2 moles of an ideal gas (CV = T) is heated from 300 K
to 600 K at constant pressure, change in entropy of gas is 5R In 2

B. An ideal gas is undergoing in process as shown in figure. Work done

for process 1-2 and 1-3 will be equal .


https://dl.doubtnut.com/l/_oZDvudEWViZ0
https://dl.doubtnut.com/l/_IK9WHHZHkgD9

" A

C. Entropy change when an ideal gas exapnds isothermally is positive

D. Entropy change is positive for an adiabatic free expansion of an

ideal gas

Answer: A::B::C::D

o View Text Solution

53.Two process are shown such that an ideal gas is taken from state 1 to

state 3. Compare the following and choose the correct option(s).


https://dl.doubtnut.com/l/_IK9WHHZHkgD9
https://dl.doubtnut.com/l/_D34zMAmTXlIz

o—
Process (A)
_)

AWy > Wp

B.AU, = AUgp

C.ASy = ASp

D.gq4 = gqB

Answer: B::C::D

° View Text Solution

54. Which of the following plots is/are correctly labelled ?


https://dl.doubtnut.com/l/_D34zMAmTXlIz
https://dl.doubtnut.com/l/_v3xMiwmyfEqZ

N 3(p)
¥
(a) L
<
A r—

®) ‘L f 3(s)
r—-—»

T 5(d)
@ ¥
—=
r—-—»

3(s)

Answer: A::B::C

o Watch Video Solution

55. Which of the following are correct near room temperature ?

H,
(a)jz \\\
A ] v

Ideal gas



https://dl.doubtnut.com/l/_v3xMiwmyfEqZ
https://dl.doubtnut.com/l/_bjnufsR9KGYj

Ideal gas
®) ¥ \\
He

——

B. | v il

(c) pl &1@3& gas

’ co,
C. v
@ * &Coz
Ideal gas
D v

Answer: A::C

° Watch Video Solution

56. An ideal gas from same initial state participates in two different
thermodynamic processes (AC -Reversible, AB-Irreversible) as shown in

figure. If the entropy of surroundings remain constant in these processes,


https://dl.doubtnut.com/l/_bjnufsR9KGYj
https://dl.doubtnut.com/l/_81csGSrNWWqs

then which of the following are correct ?

A

--------

N —
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ﬂ
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poeasssssspenscsarccsnsnsene

Vi

A. (ASgas) up > (ASgas) 40

B.|(AHas) 4| < ‘(AHQGS)AC‘

C.|(AUgas) | < |(AUgas) 4|

D. (ASyas) 4 > (ASgas) 1

Answer: A::B::C

o View Text Solution



https://dl.doubtnut.com/l/_81csGSrNWWqs

57. Which of the following is/are correct ?

For an elementary reaction A — B shown in
the figure the sum of slopes for curve A and B at the intersection
point is zero.

B. The half lives of two parallel first order reactions

B
A

Cv are 4 hrs. and 12 hrs. respectively the average
half life for decay of A is 8 hrs.
C.In general AG, AH,AS all have negative values in physical
adsorption
D.In CsCl type structure, 8Cs™ ions occupy the second nearest

neighbour locations of C's * ion


https://dl.doubtnut.com/l/_81csGSrNWWqs
https://dl.doubtnut.com/l/_Sd5UDwoDMdcZ

Answer: A::C

o View Text Solution

58. Consider the following reaction :
2A(s) + 3B(g) & 2C(g) + 2D(g)

For given reaction, graph which is followed between In kand 1 /T is:

A

In K

—
/T

Which of the following statement(s) is/are incorrect ?

A. Above reaction is exothermic

B. On increasing temperature reaction moves forward.


https://dl.doubtnut.com/l/_Sd5UDwoDMdcZ
https://dl.doubtnut.com/l/_1pdNoUNzghoW

C. Addition of inert gas at constant volume shifts reaction in forward

direction

D.On increasing volume at constant temperature reaction moves

backward

Answer: A::C::D

o Watch Video Solution

59. Select the correct graph for Bohr atom:

Principal quantum
no. (n)

v \i

Principal quantum no. (n)

C n)



https://dl.doubtnut.com/l/_1pdNoUNzghoW
https://dl.doubtnut.com/l/_Jr0Dr59oDw81

K.E. of electron

Answer: A::B::C

o Watch Video Solution

60. For s-orbital, Anr®W2 usris plotted. Select correct statement (s).

Note: S = spherical surface at given distance. P = Point (very small volume)



https://dl.doubtnut.com/l/_Jr0Dr59oDw81
https://dl.doubtnut.com/l/_uwZ8zRAqkPLA

at given distance.

47tr2‘1’f

.-.---r-...-

AT PP Y

.-‘-...------q.--.-..---.

(Ps s-orbital

‘0

A.Order of probability of finding an electron at points is

Py > P3 > P, > Pi.

B. Order of probability of finding an electron at spherical surface is

Sy > 853 >89 > 5

C. Order of probability of finding an electron at points is Ps = Ps.


https://dl.doubtnut.com/l/_uwZ8zRAqkPLA

D.Order of probability of finding an electron at points is

Ps > Py > P, > Py.

Answer: B::C

° View Text Solution

61. Which of the following are correct ?

A.For van der Waal's gas, the pressure at which gas may behave
. . a .
ideally is —— in low pressure range.
Vinb
B. For chemical reaction at state of chemical equilibrium (AG),p
must be zero

C.The expansion of van der Waal's gas in isothermal process occurs

with increase in internal energy.


https://dl.doubtnut.com/l/_uwZ8zRAqkPLA
https://dl.doubtnut.com/l/_ZyhxT0CTSJL5

@ ¥

D. r—

The orbital represented by the above graph will have on radial node

and Yangular depends on 6.

Answer: A::B::C::D

o View Text Solution

62. The diagram given below represents boiling point composition

diagram of solution of component A and B. Which is/are incorrect among


https://dl.doubtnut.com/l/_ZyhxT0CTSJL5
https://dl.doubtnut.com/l/_qE73lThEGYMN

the following ?

TO

A

T(k)

xBY--—-—b

A. The solution shows negative deviation.
B. A-B interaction are stronger than A-A and B-B
C. The solution is ideal solution

D. The solution shows positive deviation

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_qE73lThEGYMN

63. Based on the given diagram, which of the following statements

regarding the solutions of two miscible volatile liquids are correct ?

C H

eBscrasavesansw

A. Plots AD and BC show that Raoult's law is obeyed for the solution in
which B is a solvent and A is the solute and as well as as for that in
which A is solvent and B is solute.

B. Plots CD shows that Dalton's law of partial pressure is obeyed by
the binary solutions of components A and B.

C.EF + EG = EH and AC and BD correspond to the vapour

pressure of the pure solvent A and B respectively.


https://dl.doubtnut.com/l/_GW7NMjpE7ZEZ

D. As B is added to the component A, vapour pressure of A as well as

of B changes.

Answer: A::B::C::D

o View Text Solution

64. Freundlich adsorption isotherm is given by the expression

% = kpl/”. Which of the following conclusions can be drawn from this

expression ?

1
A.When — = 0, the adsorption is independent of pressure.
n
1 o :
B. When i 1, the adsorption is directly proportional to pressure.
1 T s .
C.When — = 0, — us p graph is a line parallel to x-axis.
n m
1 T .
D.When — = 0, plot of — us p is a curve
n m

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_GW7NMjpE7ZEZ
https://dl.doubtnut.com/l/_645oXALLdEjR

65. Which of the following statements is/are correct with respect to
surface phenomenon ?
A. Potassium ferrocyanide can cause greater coagulation in a basic
dye as compared to Nas HPOj4
B. A starch aqua-sol can act as protective colloid for Fe(OH), sol
C.The slope of the Freundlich isotherm (log % us log P) keeps on
changing for a long range of pressure and is constant over a
limited range of pressure.
D.On mixing AgNO3 with large amount of Kl and subjecting the
colloidal state to electrophoresis, coagulation is obtained at

cathode.

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_645oXALLdEjR
https://dl.doubtnut.com/l/_hKXEGJunOAAM
https://dl.doubtnut.com/l/_tPbOu8DsHuwx

66. For the given graph of real gas: What should be the pathto change a

gas into a liquid or vice-versa in which always a single phase is present ?

A. A — F verticallythen F' — G (isothermally) then G — D

B.A — B (isothermally) then F' — G (isobarically), then C — D

(isothermally)

C.D — H — Gthen G — F (isothermally) then F' — A vertically

D. None of the above

Answer: A::C

o View Text Solution



https://dl.doubtnut.com/l/_tPbOu8DsHuwx
https://dl.doubtnut.com/l/_941US5U4Fz5X

67. In the graph of , if we use the term fluid for either a gas or a liquid,

then which of the following can be true statement(s)?

A. Liquid can be viewed as a very dense gas

B. Liquid and gas can be distingusihed only when the fluid is below its

critical temperature and its pressure and volume lie under the done

of graph

C.Under the dome, liquid < gas (equilibrium) and a surface

separating the two phases is visible.

D.In the absence of surface, there is no fundamental way of

distinguishing between two states.

Answer: A::B::C::D

o View Text Solution



https://dl.doubtnut.com/l/_941US5U4Fz5X

68. 1 mole of real gas changes its state from state -A ( bar, 3L, 100K) to
state-B (2bar, 5L, 200K) at constant pressure and finally to state-C (3 bar,

10 L, 300K). If AUgc=110J and Cp of  gas

m

— 3R = 328.3JK ~'mol ! then choose the correct option (s).

A Wap = 8307
B. AH 40 = 4600J
C. AU o = 2200J

D. AUy = 1770J

Answer: B::C

o View Text Solution

Comprehension 1

1. Every reaction whether started by taking only reactants or by taking

only products or any other combination always has a tendency to move


https://dl.doubtnut.com/l/_t3lNMzWWj80g
https://dl.doubtnut.com/l/_bV4FMlrT7wKi

towards equilibrium. Hence, equilibrium state can be considered as the
one with most stable composition. In case of isomers, based on stability
data position of equilibrium can als be decided.
Which of the following options correctly represent AGJ‘Z of cis but-2-ene,
trans but-2-ene and but-1-ene in kJ/mole?

A. 63,66,72

B. 66,63,72

C.72,63,66

D. 66,72,63

Answer: B

° Watch Video Solution

Comprehension

1. Every reaction whether started by taking only reactants or by taking

only products or any other combination always has a tendency to move


https://dl.doubtnut.com/l/_bV4FMlrT7wKi
https://dl.doubtnut.com/l/_9VF9lQMC7Sag

towards equilibrium. Hence, equilibrium state can be considered as the
one with most stable composition. In case of isomers, based on stability
data position of equilibrium can als be decided.

Which of the following graphs are correct for the isomeric conversions at

1 bar and 298 K?

(a)

X X=05 X
A /s but-2-ene but:1-ene

(b)

X X=05 X
B cis but-2-ene trans but-1-ene

(c)

X
trans but-2.ene X <05 cis but-2-ene

C.
(d)
D trans but-2-¢n}5 X>05 }éul-\-ene
Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_9VF9lQMC7Sag

2.0ne mole of an ideal gas undergoes a process (10L, 4atm) to (4L, 10 atm
). The process may be represented by straight line in P-V diagram
The only incorrect statement is :

(R = 0.08 L-atm/K-mol)

A.The maximum temperature of the gas during the process is

612.5°C

B. The temperature of gas is maximum when its volume is 7 L

C. The temperature of gas is maximum when its pressure is 7 atm

D. The mimimum temperature of gas during the process is 500 K

Answer: A

o Watch Video Solution

3. 0ne mole of an ideal gas undergoes a process (10L, 4atm) to (4L, 10 atm
). The process may be represented by straight line in P-V diagram

The incorrect graph regarding the process is Itbgt


https://dl.doubtnut.com/l/_vriv5HsDuncz
https://dl.doubtnut.com/l/_fejtXOOivVkG

(h)

B.
C P(atm) —*
1ow
1,
=)
> 4
227°C  612°C
D. t(°C) —
Answer: D

o Watch Video Solution

4. In order to perdict variation of Gibbs free energy with progress of

reaction at constant temperature and 1 bar pressure, it is important to


https://dl.doubtnut.com/l/_fejtXOOivVkG
https://dl.doubtnut.com/l/_iKvKe4NLYLp3

know realtive stability of the components involved in chemical reaction at
standard useful work then the change in Gibbs free energy should be
calculated

In the thermite reaction used obtaining energy, aluminium oxide. From
the given data identify the option 9s) which is (are) correct.

[Given: AH Al — (2)O3 = — 390kj /mol,

AHfO Fe;O3 = — 176kj /mol,

Density of aluminimum = 2/7 gm/ml, Density of Fe;O3 = 3.2gm / ml

A. Maximum calorific value of the fuel can be 1000 J/gm

21.4

B. Maximum calorific value of the fuel can be kj/ml

C. 2.14 kg of the mixture can be produce 2500 kj of heat

D. 140 ml of the mixture can be produce 280 kj of heat

Answer: A::B::D

° View Text Solution



https://dl.doubtnut.com/l/_iKvKe4NLYLp3

5. One of the important approach of the study of real gases involves the

PV,
analysis of a parameter Z called the compressibility factor 7 = —~

RT
where P is pressure, V,,, is molar volume ,T is absolute temperature and R

is the universal gas constant .Such a relation can also be expressed as

V mr
Z = <—ea1) (where V, iqea and V_("m real")
Vm ideal

arethemo < rvolumef or ideal and realgasrespectivelytendenciesamo

€ creasedthevalueof ZapproachesidealbehaviourF' or arealgas’'G’,

Zgt1 at STP, then for 'G' which of the following is true ?

A. Tmole of the gas occupies 22.7 L at STP

B. 1 mole of the gas occupies 22.7 L at pressure higher then that at
STP (Keeping temperature constant )

C.1 Mole of the gas occupies 22.7 L at pressure lower then that at STP
(keeping temperature constant )

D. None of the above

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_aiDcUyM2oF4J

6. One of the important approach of the study of real gases involves the

. - PV,
analysis of a parameter Z called the compressibility factor Z = R—IT
where P is pressure, V,,, is molar volume ,T is absolute temperature and R

is the universal gas constant .Such a relation can also be expressed as

Vv .
7 = <ﬂ> (where Vi, iqeal and V ("m real")’ are the moler volume
Vmideal

for ideal and real gas respectively tendencies among constituent
particles.As pressure is force among is lowered or temperature is
increased the value of Z approaches ideal behaviour

Following graph represents a pressure (P) volume (V) relationship at a
fixed temperature (T) for moles of a real gas.The graph has two regions

masked (1) and (l1). Which of the folloing option true ?

R(‘S’]ﬂn ( l l)

Region (1)
>



https://dl.doubtnut.com/l/_pCaQcH8nRxCf

A. Z < lin the region (Il)

B.Z=1in the region (Il)

C.Z=1for the curve

D. Z approaches 1 as we move from region (ll) region(l)

Answer: D

o View Text Solution

7. When perssure is increase at constant temperature, volume of gas
decreases, AB — gases,Bc — vapour + liquid ,CD — liquid critical
point .At this all the physical properties of liquid phase as density of
liquid = density if vapour.

T, or critical temp : Temperature above which a gas can not be liquified

V, or critical volume : Volume occupied by one mole of gas at T, abd P,.


https://dl.doubtnut.com/l/_pCaQcH8nRxCf
https://dl.doubtnut.com/l/_AieB6lhc9iV2

T3 (T3 > T’))

- isotherm

T,>T,

Critical constant Using van der Waals' Equations

<P+%>(Vm—b) — RT

= (PVii 4+ a) (Vi — b) = RTV;;
PV + aVi, — PbV;2 = ab— RTV;2 = 0

RT, aV ab
P

= Vs — Vi (b +
Since equation is cubic in V;;, hence there will be roots of equation at any

temperature and pressure.At critical point van der Waals' equation will be

Vi — V,,%(bJr JZC) + ivm - Z—f —0 ....(d)

But at critical point all three roots of the equation should be equal, hence
equation should be :

Vi = Ve

(Vn = Vo) =0

Vin — 3V Ve + 3V V2 — V& = 0...(ii)

Comparing with equation (i)


https://dl.doubtnut.com/l/_AieB6lhc9iV2

b+ RT. _ 3V, ..(iii)

C

24— 3v2.(iv)
o
AN
Pe

from egns.(iv) and (vO, V, = 3b

a a
from eq. (iv) p. = substituting p, = —
3V’ 3(3p)2 27
from e.q (iii) ];TC —3V,—b=9b—b=8b
8
= Tc = a
27TRb

At critical point, the slope of PV curve (slope of isotherm) will be zero at

all other point slpoe will be negative zero is the maximum value of slope

< oP > 0.(iv)
— = 0..(iv
0 opP _ 0

OVin \ OV ) e

[Mathematically such points are known as point of inflection (where first
two derivatives becomes zero) Using the two T.P. and V, can be
calculated

If the critical constants for a hypothetical van der Waals' gas are
V. = 150cm?*mol !, p. = 300K Then the approxomate radius of the

molecule is :

1
(TakeR = ELatmmol_lK -1


https://dl.doubtnut.com/l/_AieB6lhc9iV2

Answer: B

o View Text Solution

8. When perssure is increase at constant temperature, volume of gas
decreases, AB — gases,BC — vapour +liquid (D — liquid critical
point .At this all the physical properties of liquid phase as density of
liquid = density if vapour.

T or critical temp : Temperature above which a gas can not be liquified

Ve or critical volume : Volume occupied by one mole of gas at Tt abd P..


https://dl.doubtnut.com/l/_AieB6lhc9iV2
https://dl.doubtnut.com/l/_i8pH9B8ahSFI

T, (Ty>Ty

— S, isotherm

T,>T,

Critical constant Using van der Waals' Equations

<P+ %)(Vm—b) — RT

m

= (PV;2 + a)(Viy — b) = RTV;2

PV3 +aV,, — PbV,2 = ab— RTV;2 = 0

RTe> aV ab
+ — =

— - =0
P pm D

= V3 - V2 (b +
Since equation is cubic in V;,, hence there will be roots of equation at any

temperature and pressure.At critical point van der Waals' equation will be

RT, a ab
+ —Vn——=0 ...(2
P, ) Dc Dec ( )

Vi — Vi (b -
But at critical point all three roots of the equation should be equal, hence
equation should be :
Vin ="Ve

3
(Vi —Ve)” =0
Vin — 3VaVe + 3Viu V2 — V2 = 0..ii)

Comparing with equation (i)


https://dl.doubtnut.com/l/_i8pH9B8ahSFI

b+ RT. _ 3V, ..(iii)

C

24— 3v2.(iv)
o
AN
Pe

from egns.(iv) and (vO, V, = 3b

a a
from eq. (iv) p. = substituting p, = —
3V’ 3(3p)2 27
from e.q (iii) ’ ¢ —3V.—b=9b—b=8b
8
=T, = a4
27Rb

At critical point, the slope of PV curve (slope of isotherm) will be zero at

all other point slpoe will be negative zero is the maximum value of slope

or 0..(iv)
— = 0..(iv
0 0P _ 0
OV \ OVin )7
[Mathematically such points are known as point of inflection (where first

two derivatives becomes zero) Using the two T.P. and V, can be

calculated


https://dl.doubtnut.com/l/_i8pH9B8ahSFI

Identify the wrong statement related to the following graph

20 atm

10 atm

A. Between 50 K and K K temperature and pressure ranging from 10

atm to 20 atm gas has liquid atate only

B. Zero os the maximum value of the alpoe of P V Curve

C.IF van der Waals' equation of state os applicable above critical

tempreature then cubic equation of V,,, will have one real and cubic

two imaginary roots .

D. At 100 k and pressure below 20 atm it has liquid state only

Answer: A::D

o View Text Solution



https://dl.doubtnut.com/l/_i8pH9B8ahSFI

9.In the photoelectric effect the eletrons are emiited intantaneously from
a given matal plate when it is irradiated with radiation of frequency equal
to or greater then some minimum ferquency, is called the threshold
frequency.According to Planck's idea, light may be considered to be made
up discrete particles called photons.Each photon carries energy equal ti
hvWhen this photon cllides with the electron of the metal, the electron
acquires energy of the emitted electron is given by :
hv = K. Epoimum + PE = %muz + PE
If the incident rediation is of threshold frequency the electron will be
emitted without any kinetic energy
i.e hvg

Lo
Emu = hv — hv,

A plot of kinetic energy of the emitted electron versus frequency of the

incident radiation yields a straight line given as :


https://dl.doubtnut.com/l/_JfPP6PtfkOdr

K.E.

Threshold
frequency

v, frequency (v)

A laser producting monochromatic lights of different wavelenght is uesd

to eject electrons from the sheet of glod having threshold frequency

6.15 x 10'*s ! Which of the following incident rediation will be suitable

for the ejecting of electrons ?

A. 1.5 mloes of photons having frequency 3.05 x 10914051

B. 0.5 moles of photons of frequency 12.3 x 101251

C. All of the above

Answer: C


https://dl.doubtnut.com/l/_JfPP6PtfkOdr

o Watch Video Solution

10. In the photoelectric effect the eletrons are emiited intantaneously
from a given matal plate when it is irradiated with radiation of frequency
equal to or greater then some minimum ferquency, is called the threshold
frequency.According to Planck's idea, light may be considered to be made
up discrete particles called photons.Each photon carries energy equal ti
hvWhen this photon cllides with the electron of the metal, the electron
acquires energy of the emitted electron is given by :
hv = K. Eposimum + PE = %mu2 + PE
If the incident rediation is of threshold frequency the electron will be
emitted without any kinetic energy
i.e hvg

Lo
gmu” = hv — hy

A plot of kinetic energy of the emitted electron versus frequency of the

incident radiation yields a straight line given as :


https://dl.doubtnut.com/l/_JfPP6PtfkOdr
https://dl.doubtnut.com/l/_fvBF2GllpNCI

| Threshold
KE.| frequency

i >
v, frequency (v)

The number of photoelectrons emitted depends upon :

A. The intensity of the incident radiation

B. The frequency of incident radiation

C. the product if intensity and frequency of incident radiation

D. None of the above

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fvBF2GllpNCI

11. Effect of temperature on the equilibrium process analysed by using
the thermodynamics

From the thermodynamics reaction

AG°®° = — 2.30RT logk

AG”° : Standing free energy change

AG®° = AH®° — TAS” ..(ii)

AH ° : Standard heat of the reaction gt

From eqgns.(i) and(ii)

—2RTlogk = AH® =TAS"

AS° : standard entropy change
AH° AS°

= logK = —o5nr T 53R

Clearly, if a plot of k vs 1/T is made then it is a straight lone having slope

_oaEC L AS
= 23R amda y intercept = 23R

If at temperature T3 equilibrium constant be k1 and at temperature 7%

equilibrium constant be k3 then :

AH® AS°

= logK, = —
8 23RT, | 23r
AH®°  AS°
= logK, = —
852 2387, | 23r W

Substracting e.q (iv) from (v), we get


https://dl.doubtnut.com/l/_QqeWaAoV70Nk

from the relation we can conclude that the of equilibrium constant
increase in temperature for endothermic reaction eith but value of
equilibrium constant decrease with the increase in temperature for
exothermic reaction

1
For exothermic reaction if AS® < 0 then the sketch of log k vs T may

be

log &

A T
log k

l

B T
log k \

. VT

log k

D. 1/T


https://dl.doubtnut.com/l/_QqeWaAoV70Nk

Answer: B

o Watch Video Solution

12. Effect of temperature on the equilibrium process analysed by using
the thermodynamics

From the thermodynamics reaction

AG° = — 2.30RT logk

AG° : Standing free energy change

AG° = AH° — TAS” .(ii)

AH ° : Standard heat of the reaction gt

From eqgns.(i) and(ii)

—2RTlogk = AH®° =TAS"

AS° :standard entropy change
AH® AS°®

= lgK = - o955 + 53R

Clearly, if a plot of k vs 1/T is made then it is a straight lone having slope

_oAEC L AS
= 23R amad y intercept — 23R

If at temperature T equilibrium constant be k1 and at temperature 7%

equilibrium constant be k3 then :


https://dl.doubtnut.com/l/_QqeWaAoV70Nk
https://dl.doubtnut.com/l/_uvG4f0mfQDKD

AH?® AS

log K, = —
- et 23rT, " 23R
ek AH®  AS®
= — w\V
08 %2 9.3RT, | 2.3R

Substracting e.q (iv) from (v), we get

from the relation we can conclude that the of equilibrium constant
increase in temperature for endothermic reaction eith but value of
equilibrium constant decrease with the increase in temperature for
exothermic reaction

If for a particular reversible reaction

K¢ = 57abd 355° C and K¢ = 69 at 450° C then

AAH <0
B.AH >0
CAH =0

D. AH Whose sing can't be determined

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_uvG4f0mfQDKD

13. The variation of rate constant with temperature can be explained by

Arrhenius equation. However , the can be explained by Activation energy

dinK E
is found to be temperature dependent/In such cases e e
dr RT?

should be used to predict variation of rate constant with tempreature.

On the basic of this information , answer the question that follow :
L 20 . :
If for a reaction in K = 20 — T + 3in T then E, at 300 K will be
A.20R
B.900 R
C.920R

D.880R

Answer: C

° Watch Video Solution

14. The variation of rate constant with temperature can be explained by

Arrhenius equation. However , the can be explained by Activation energy


https://dl.doubtnut.com/l/_Nx1MuEStool5
https://dl.doubtnut.com/l/_VENaRJDLAO9M

dinK  E,
dT  RT?

should be used to predict variation of rate constant with tempreature.

is found to be temperature dependent/In such cases

On the basic of this information , answer the question that follow :

Which if the following statement is not correct ?

A. Temperature coefficient of a reaction at high temperature will be

less

B. Reaction with no activation energy will have no change in rate

constant due to temperature

C. The factor by which catalyst increase rate constant will be same at

all the temperature

D. Greater the activation energy, more sanitive will the rate constant

be cecause of temperature

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_VENaRJDLAO9M

15. If an element can exist in several oxidation states, it is convenient to
display the reduction potentials corresponding to the various half
reactions in diagrammatic from, known as Latimer diagram. The Latimer

diagram for chlorine in acid solution is

o +1.20V clo; +1.60V clo; +1.60V
010~ +1.67I§ Cl, +1.361§ o1-

In basic solution is :

CZO4_ +0.37V ClO?)_ +0.30V CZOQ_ +0.68

0.42V 1.36
clo- = >C’l2+ »Cl~. The standard potentials for two

nonadjacent species can also be calculated by using the concept that
AG® is an additive property but using potential is not an assitive
property and AG°® = — nFz’, If a given oxidation state is a the next
higher oxidation state disproportionation can occur. The reverse of
relative stabilities of the oxidation state can also be understood by
drawing a graph of AG° /F against oxidation state, known as Frost
diagram, Choosing the stability of zero oxidation state arbitrery as zero.
The most stable oxidation state of a apecies lies lowest in the digram

Disproportionation is spontaneous if the species lies above a straight line


https://dl.doubtnut.com/l/_5Zu1TfGM0tlK

joining its two product species.

What is the potential of couple at pH =14 14?

A. 1.78V

B. —0.94V

C.0.89V

D. —0.89V

Answer: C

o View Text Solution

16. If an element can exist in several oxidation states, it is convenient to
display the reduction potentials corresponding to the various half
reactions in diagrammatic from, known as Latimer diagram. The Latimer

diagram for chlorine in acid solution is

Cl4_ +1.20V ClOg_ +1.60V Cl02_ +1.60V

ClO~ +1.67I§ Cl, +1.361§ ol

In basic solution is :


https://dl.doubtnut.com/l/_5Zu1TfGM0tlK
https://dl.doubtnut.com/l/_NfpRTNJgLghy

Cl04_ +0.37V ClO?)_ +0.30V Cl02_ +0.68

0.42V 1.36
clo- = >C’l2Jr »Cl~. The standard potentials for two

nonadjacent species can also be calculated by using the concept that
AG® is an additive property but using potential is not an assitive
property and AG° = — nFz°, If a given oxidation state is a the next
higher oxidation state disproportionation can occur. The reverse of
relative stabilities of the oxidation state can also be understood by
drawing a graph of AG° /F against oxidation state, known as Frost
diagram, Choosing the stability of zero oxidation state arbitrery as zero.
The most stable oxidation state of a apecies lies lowest in the digram
Disproportionation is spontaneous if the species lies above a straight line
joining its two product species.

Which of the following statement s correct ?
A. Cl, undergoes disproportionation into C1~° and C1O~ at pH =0
and pH=14
B. Cly undergoes disproportionation into C1~ and ClO~ at pH = 14

and pH=0


https://dl.doubtnut.com/l/_NfpRTNJgLghy

C. Cly undergoes disproportionation into Cl~ and ClO~ at pH =0

not at pH =14

D. None of the above

Answer: B

o View Text Solution

17. If an element can exist in several oxidation states, it is convenient to
display the reduction potentials corresponding to the various half
reactions in diagrammatic from, known as Latimer diagram. The Latimer

diagram for chlorine in acid solution is

Cl4_ +1.20V ClO?: +1.60V ClO; +1.60V
ClO - —0—1.671;' Cl2 +1.36‘; o1~

In basic solution is :

Cl04_ +0.37V CZO?: +0.30V CZO; +0.68

0.42V 1.36
ClO~ ’ >C’l2Jr >»Cl™. The standard potentials for two

nonadjacent species can also be calculated by using the concept that


https://dl.doubtnut.com/l/_NfpRTNJgLghy
https://dl.doubtnut.com/l/_aTIzlzT8fSZo

AG”® is an additive property but using potential is not an assitive
property and AG° = — nFz°, If a given oxidation state is a the next
higher oxidation state disproportionation can occur. The reverse of
relative stabilities of the oxidation state can also be understood by
drawing a graph of AG° /F against oxidation state, known as Frost
diagram, Choosing the stability of zero oxidation state arbitrery as zero.
The most stable oxidation state of a apecies lies lowest in the digram
Disproportionation is spontaneous if the species lies above a straight line
joining its two product species.

For a hypothetical element, the Frost diagram is shown in figure

h..-.-u.-...;--u..c-.n..n-

pPrececccnscccsssana

i :

-1 0 +1 +2 +3
Oxidation number

Which of the following oxidation state is least stable ?


https://dl.doubtnut.com/l/_aTIzlzT8fSZo

B.O

C.2

D.3

Answer: D

o View Text Solution

18. If an element can exist in several oxidation states, it is convenient to
display the reduction potentials corresponding to the various half
reactions in diagrammatic from, known as Latimer diagram. The Latimer

diagram for chlorine in acid solution is

Cl4_ +1.20V ClO?: +1.60V ClO; +1.60V
ClO - —0—1.671;' Cl2 +1.36‘; o1~

In basic solution is :

Cl04_ +0.37V CZO?: +0.30V CZO; +0.68

0.42V 1.36
CclO~ ’ >C’l2Jr >»Cl™. The standard potentials for two

nonadjacent species can also be calculated by using the concept that


https://dl.doubtnut.com/l/_aTIzlzT8fSZo
https://dl.doubtnut.com/l/_lysuBuezKZuI

AG”® is an additive property but using potential is not an assitive
property and AG° = — nFz°, If a given oxidation state is a the next
higher oxidation state disproportionation can occur. The reverse of
relative stabilities of the oxidation state can also be understood by
drawing a graph of AG° /F against oxidation state, known as Frost
diagram, Choosing the stability of zero oxidation state arbitrery as zero.
The most stable oxidation state of a apecies lies lowest in the digram
Disproportionation is spontaneous if the species lies above a straight line
joining its two product species.

Which of the following statement is correct according to above question

?
A. A™1 undergoes disproportionation into Aand A%*
B. A2T undergoes disproportionation in Aand A3*
C. A undergoes comproportionation into A ™! and A ~!
D. All of the above

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_lysuBuezKZuI

19. The principle on conductometric titration is based in the fact that
during the titration, one of the ions is replaced by the other and
invariably thses two ions differ in the ionic conductivity with the result
that the conductivity of the solution varies during the course of the
titration.Take,for example,the titration between strong acid, say HCI. and
a strong base, say NaOH.Before NaOH is added the conuctance of HCl
solution has a high value due ti the persence if highly hydrogen ions.As
NaOH is added,H * ions are the replaced by relatively slower moving
Na™ ions.Consequently, the conductance of the solution decrease and
this continues right upto the enuivalence point where the solution
contains only NaCL.Beyond the equivalence point if more of NaOH is
added, then the solution contains an excess of the fast moving OH ~
with the result that its as more of NaoH added, we plot the conductance
value vs the amount of NaOH added we get curve of the type shown in
figure.The descending portion AB represents the conductance before the
equivalence point (solution cintains a mixture if acid HCl and the salt
NaCL and the ascending portion CD represents the conductances after

the equivalence point (solution contains the salt NaCL and the excess of


https://dl.doubtnut.com/l/_lysuBuezKZuI
https://dl.doubtnut.com/l/_ooe174ZTPiwq

NaOH). The point E which repersents only the minimum conductance is
alkali and thus repersents the equivalence point.This point can, however,
be obtained by the extrapoltion of the lines AB and CD and therefore one
is not very particular in location this point experimentally as it is in the

case of ordinary acid -base involving the acid base indicators

N /D
B”E C

_’
Volume of NaOH—

Conductance —

LET us take the specific exaanple of acetic acid being titration against
NaOH.Before the addition the of alkali, the solution shows poor
conductance due to feeble inization of acetic acid.Initially the addtion of
alkali causes not only the replacement of H™ by Na™ but also
suppresses the thus the conductance of the solution decrease in the
begnning .But very soon the conductance starts increasing as addetion

NaOH thus causing neutralizes the undissociated HAc to HAc with strong


https://dl.doubtnut.com/l/_ooe174ZTPiwq

condutance eletroyte Na ™' Ac™ The increase in conducting OH ~ ions
gtthe graph near the highly equivalence point actual equivalence point
can as usual be ontained by the extrapoiation method

In all thses graphs it been assumed that the vloume change due addition
of solution from burette in negligible heane vloume change of the
sloution in beaker the conuctance of which is measured is almost
constant throughout the measurement

The most appropriate titration curve ibtained when a mixture of a strong
acid (say HCl) and a weak acid (sayCH3COOHO is titration with (say

NaOH) will be

Y

| Vi+V,
A Volume of NaOH

AV

v, Vv,
B Volume of NaOH

Conductance

(a)

>
>



https://dl.doubtnut.com/l/_ooe174ZTPiwq

J Conductance

(c)
vV, V,
C Volume of NaOH
8
i
(d) ¢
&) t H
vV, V,
D Volume of NaOH
Answer: C

o View Text Solution

20. The principle on conductometric titration is based in the fact that
during the titration, one of the ions is replaced by the other and
invariably thses two ions differ in the ionic conductivity with the result
that the conductivity of the solution varies during the course of the
titration.Take,for example,the titration between strong acid, say HCl. and
a strong base, say NaOH.Before NaOH is added the conuctance of HCl
solution has a high value due ti the persence if highly hydrogen ions.As

NaOH is added,H * ions are the replaced by relatively slower moving


https://dl.doubtnut.com/l/_ooe174ZTPiwq
https://dl.doubtnut.com/l/_izlAhrW8bjPH

Na™ ions.Consequently, the conductance of the solution decrease and
this continues right upto the enuivalence point where the solution
contains only NaCLBeyond the equivalence point if more of NaOH is
added, then the solution contains an excess of the fast moving OH ~
with the result that its as more of NaoH added, we plot the conductance
value vs the amount of NaOH added we get curve of the type shown in
figure.The descending portion AB represents the conductance before the
equivalence point (solution cintains a mixture if acid HCl and the salt
NaCL and the ascending portion CD represents the conductances after
the equivalence point (solution contains the salt NaCL and the excess of
NaOH). The point E which repersents only the minimum conductance is
alkali and thus repersents the equivalence point.This point can, however,
be obtained by the extrapoltion of the lines AB and CD and therefore one
is not very particular in location this point experimentally as it is in the

case of ordinary acid -base involving the acid base indicators


https://dl.doubtnut.com/l/_izlAhrW8bjPH

>

A /D
BﬁC

>
Volume of NaOH—

Conductance —

LET us take the specific exaanple of acetic acid being titration against
NaOH.Before the addition the of alkali, the solution shows poor
conductance due to feeble inization of acetic acid.Initially the addtion of
alkali causes not only the replacement of H" by Na™ but also
suppresses the thus the conductance of the solution decrease in the
begnning .But very soon the conductance starts increasing as addetion
NaOH thus causing neutralizes the undissociated HAc to HAc with strong
condutance eletroyte Na ™' Ac™ The increase in conducting OH ~ ions
gtthe graph near the highly equivalence point actual equivalence point
can as usual be ontained by the extrapoiation method

In all thses graphs it been assumed that the vloume change due addition
of solution from burette in negligible heane vloume change of the

sloution in beaker the conuctance of which is measured is almost


https://dl.doubtnut.com/l/_izlAhrW8bjPH

constant throughout the measurement
If a 100 ml solution of 01 MHBr is titration using a very concentrated
solution of NaOH then the conductivity (specific conductanceO of this
solution at the equivalence wil be (assume volume change is negligible
due addition of NaOH). Report your answer after mulitiplying it with 100
inSm !
[Given
Afae) = 8 X 10738mPmol L, A7, ) = 4 x 10~ *Sm?mol |
A.6
B.12

C.15

D.24

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_izlAhrW8bjPH

21. Titration are one of the methods we can use to discover the precise
concentration of solutions. A typical titration involves adding a solution
from a burette to another solution in a flask. The end point of the
titration is found by watching a colour change taking place.However, a
problem arises when a suitable indicator cannot be found, or when the
colour change involved are unclear. In these cases, redox potential may

sometimes come to the rescue.

Cerium (IV) solution

voltmeter reading
changes during
the titration

Hydrogen gas ——
1 atm

Platinum
acid Platinum Iron (1)
H, electrode electrode solution

A perticularly well known example (Fig.) is a method of discovering then
concentration of iron (Il) ions in a solution by titrating them with a
solution of cerium (IV). The redox potential that are of interest here are

Eliie3+ \Fert = 0.77VandEC°, = 1.61V. These tell us that cerium

ed+ \CES+

(IV) ions are the oxidising agents. They should react according to the


https://dl.doubtnut.com/l/_1s0dURf6XVOZ

equation

Fe*" (aq) + Ce* T (aq) — Fe3 ™ (aq) + Ce>™ (aq).

Now imagine that we know the concentration of the cerium (IV) ions
solution in the burette. We want to measure the concentration of the
cerium (IV) solution from the burette, some of the iron (ll) ions are will be
oxidised. As a consequence the beaker would now contain large number
of unreacted iron (ll) ions , but also some iron (lll) ions as well. All of the
cerium (lll). The solution in the beaker now represents an iron
(III) /iron(II) half cell although not at standard conditions.Thus , the

emf of the cell will be near, but not equal to E;

e3+ |Fe2t -


https://dl.doubtnut.com/l/_1s0dURf6XVOZ

Eclll/ \4

2.0 1
. 18 '
Cet* /Ce™"
—s 1.64
=161V
1.4- /"
1.2 -
1.0 -
0 0.8 4 __J
Fe3*/Fe2*
—_— -
=077V 06
0.4 -
0.2
1 4 1 L 1 T 1 § 1 T 1 -T;
2 4 6 8 10 12 14 16 18 20
. .1 Volume of
End point Ce** solution
added/cm3

If we continue to add cerium (IV) solution , the number of iron (ll) ions is

gradually reduced and eventually only a very few are left (Table).At this

stage the next few drops of cerium (IV) solution convert all the remaining
irom (II) ions into iron (lll), and some of the cerium (IV) ions are left
unreacted. Once this happens we no longer have an iron (III) /iron(II)
half-cell. Instead we have a solution in which there is a large number of
cerium (Ill) ions and a smaller number of cerium (IV) ions. The solution in

the beaker now behaves as a cerium (IV) /cerium(III)half-cell

(although not a standard one.)


https://dl.doubtnut.com/l/_1s0dURf6XVOZ

Just before all the iron (1) ions are converted into iron (lll) we have a cell
with an EMF of around +0.77V. After all the iron (1) ions are oxidised we
have a cell with an emf of about 4+1.61V. This rapid rise in emf occurs
with the addition of just one drop of cerium (IV) solution. You should be
able to understand why a graph of cell emf against volume of cerium (1V)
solution of the iron (Il) solution calculated in the usual way.

The cell shown below was set up

Pt|Fe’* (ag), Fe** (ag),

1mol dm 3

Br—(aq) | Bry(l),

1mol dm 3

Pt(s)

what would be the cell emf? If potassium cyanide solution were added to
the left hand half cell (with due care!) what would you expect to happen

to the emf of the cell ? EETZ/BT, = 1.07V and use data of previous

question, if required.

A. 0.30V, emf will increase from 0.30 V t00.41V

B. 1.84V, emf will decrease from 1.84 V t01.43V

C.0.30V, emf will increase from 0.30 V t00.71V

D. 0.30V, emf will increase from 0.30 V t00.43V

Answer: C


https://dl.doubtnut.com/l/_1s0dURf6XVOZ

o View Text Solution

22, Titration are one of the methods we can use to discover the precise
concentration of solutions. A typical titration involves adding a solution
from a burette to another solution in a flask. The end point of the
titration is found by watching a colour change taking place.However, a
problem arises when a suitable indicator cannot be found, or when the
colour change involved are unclear. In these cases, redox potential may

sometimes come to the rescue.

Cerium (IV) solutiord (

voltmeter reading
changes during
the titration

Hydrogen gas ——

1 atm
Platinum
d FPlaunum Iron (1D
H.de“llk'“ ic aci electrode electrode solution

A perticularly well known example (Fig.) is a method of discovering then
concentration of iron (ll) ions in a solution by titrating them with a

solution of cerium (IV). The redox potential that are of interest here are


https://dl.doubtnut.com/l/_1s0dURf6XVOZ
https://dl.doubtnut.com/l/_DDIgjTCLa05k

EO

e | pere = 0.7TVandE®

Cel+ |Ce3+

= 1.61V. These tell us that cerium
(IV) ions are the oxidising agents. They should react according to the
equation

Fe*" (aq) + Ce* T (aq) — Fe’ ™ (aq) + Ce*™ (aq).

Now imagine that we know the concentration of the cerium (IV) ions
solution in the burette. We want to measure the concentration of the
cerium (IV) solution from the burette, some of the iron (ll) ions are will be
oxidised. As a consequence the beaker would now contain large number
of unreacted iron (ll) ions , but also some iron (lll) ions as well. All of the
cerium (lll). The solution in the beaker now represents an iron
(III) /iron(II) half cell although not at standard conditions.Thus , the

emf of the cell will be near, but not equal to E;

e3+ |Fe2t


https://dl.doubtnut.com/l/_DDIgjTCLa05k

1.0 -
Fes+ /Fe'h
— -
=0.77V 06
0.4 -
0.2
T T T T T
2 4 6 810121416182
. Volume of
End point | (g4 solution
added/cm?

If we continue to add cerium (IV) solution , the number of iron (ll) ions is

gradually reduced and eventually only a very few are left (Table).At this

stage the next few drops of cerium (IV) solution convert all the remaining
irom (ll) ions into iron (lll), and some of the cerium (IV) ions are left
unreacted. Once this happens we no longer have an iron (III) /iron(II)
half-cell. Instead we have a solution in which there is a large number of
cerium (Ill) ions and a smaller number of cerium (IV) ions. The solution in

the beaker now behaves as a cerium (IV)/cerium(III)half-cell

(although not a standard one.)


https://dl.doubtnut.com/l/_DDIgjTCLa05k

Just before all the iron (1) ions are converted into iron (lll) we have a cell
with an EMF of around +0.77V. After all the iron (1) ions are oxidised we
have a cell with an emf of about 4+1.61V. This rapid rise in emf occurs
with the addition of just one drop of cerium (IV) solution. You should be
able to understand why a graph of cell emf against volume of cerium (1V)
solution of the iron (Il) solution calculated in the usual way.

Imagine you were given a solution of potassium dichromate (VI) in a
beaker and a solution of iron (ll) sulphate in a burette. You do not know
the concentration of dichromate (VI) ions , but the concentration of the
iron (I1) solution is known. Your task it to carry out a redox titration using
the two solutions in order to determine the concentration of dichromate
(V1) ions. Sketch a graph showing how the emf changes in the course of
the above titration.

Eq

r.

20?* /C’f'3+ — 1.33V, EF63+ /F62+ == 0-77V

E../V

cell

+1.33

(a)

+0.774—

Volume of Fe?*
A solution added


https://dl.doubtnut.com/l/_DDIgjTCLa05k

E../V

‘cell

+1.33
(b) \
+0.77

Volume of Fe2*

B solution added
EL‘.“N
+2.10
(c)
+1.33
Volume of Fe2*
C solution added
EcellN

+2.10
) 1
+1.33
Volume of Fe2*
solution added

Answer: B

o View Text Solution

23. The speed of a molecule of a gas changes continuously as a result of
collisions with other molecules and with the walls of the container. The
speeds of individual molecules therefore change with time.

A direct consequence of the distribution of speeds is that the average


https://dl.doubtnut.com/l/_DDIgjTCLa05k
https://dl.doubtnut.com/l/_arDRx7FXWvbo

kinetric energy is constant for a given temperature.

The average K.E. is defined as

1 /1 1 ;
= — (—mZdMu%) = —m(E dnv; : u2>

3
&

N\ 2 2 \7 N 1

dN
where — is the fraction of molecules having speeds between u; and

N
u; + du and as proposed by maxwell
dN m \3/2 mu? 5
T_4ﬁ<2wKT) eXp<_ 2KT)'“'d“

The plot of (% %) is plotted for a particular gas at two different
temperature against u as shown.

The majority of molecules have speeds which cluster around vypg in the
middle of the range of v. There area under the curve between any two
speeds ViandV; is the fraction of molecules having speeds between
ViandV,.

The speed distribution also depends on the mass of the molecules. As the
area under the curve is the same (equal to unity) for all gas samples,

samples which have the same Vypg will have identical Maxwellian plots.

On the basis of the above passage answer the questions that follow.


https://dl.doubtnut.com/l/_arDRx7FXWvbo

Vumes V—

f‘ Gas(A)T,
Gas(B)T,

14N
N dv

For the above graph, drawn for two different samples of gases at two

different temperature Tiand7;. Which of the following statements is

necessarily true?

A IfTy < Ti, M 4is necessarily greater thanMp

B.IfT; > T,, Mpis necessarily greater thanM 4

T T
c =2

Mg My

D. Nothing can be predicted


https://dl.doubtnut.com/l/_arDRx7FXWvbo

Answer: A

° Watch Video Solution

24.The speed of a molecule of a gas changes continuously as a result of
collisions with other molecules and with the walls of the container. The
speeds of individual molecules therefore change with time.

A direct consequence of the distribution of speeds is that the average
kinetric energy is constant for a given temperature.

The average K.E. is defined as

= v (qrmamat) = gm (35 i)

dN
where A is the fraction of molecules having speeds between u; and

3
S|

u; + du and as proposed by maxwell
dN m \3/2 mu? 5
T_47T(27rKT) eXp(_ 2KT)'“'d“’

1 dN\ . : ,
The plot of <W d—> is plotted for a particular gas at two different
U
temperature against u as shown.
The majority of molecules have speeds which cluster around vypg in the

middle of the range of v. There area under the curve between any two


https://dl.doubtnut.com/l/_arDRx7FXWvbo
https://dl.doubtnut.com/l/_j0cO25cfY9da

speeds ViandV; is the fraction of molecules having speeds between
ViandVs.

The speed distribution also depends on the mass of the molecules. As the
area under the curve is the same (equal to unity) for all gas samples,
samples which have the same Vypg will have identical Maxwellian plots.

On the basis of the above passage answer the questions that follow.

T,>T,

Vups V—

If two gases A and B and at temperature TyandT’g respectivley have

identical Maxwellian plots then which of the following statement are

true?
AT =T,
B.Mp = M,
T, Ts
"My Mg

D. Gases A and B may beO,andS0,at27° Cand327° Crespectively


https://dl.doubtnut.com/l/_j0cO25cfY9da

Answer: C::D

o Watch Video Solution

25. Concentrations measured as a function of time when gaseous N,Os
at initial concentration of 0.0200M decomposes ot gaseous
NO,andO»at50° C. The change in concentration with time is given by

the following graph.

0.03 NO,
AINO,
=0.003
s //
= 0.02 p
§ AINO,}|=0.004M \
£ AN
/ -
50‘01 // ~ \> — %
e N0,
% - 33 (2.5lx 10D \
0.00 |

0 1 200 300 400 500 600 700 8Q0
Time (8)

The rate of formation of O, during the period 600700 s is :

A4dx10"°M/s

B.3x 10 °M/s


https://dl.doubtnut.com/l/_j0cO25cfY9da
https://dl.doubtnut.com/l/_48PRTXuFSjCZ

C.5x10°°M/s

D.7.5x 10 °M /s

Answer: D

° Watch Video Solution

26. Concentrations measured as a function of time when gaseous N5Os
at initial concentration of 0.0200M decomposes ot gaseous
NOyandO,at50° C. The change in concentration with time is given by

the following graph.

0.03 — NoO,
_— ~5.000 1
< 0.02
S AINO,1| =0.004M
g RN
: /
<§ o-.01 / A T 1o
1 47 = 2

s S N,Og
)ﬁ - tan (280x 10°) \
300 400 500 600 700 800

Time (8)

=)
8;

S
g
2

The rate of decomposition of NyO5zduring the period 300-400 s is :


https://dl.doubtnut.com/l/_48PRTXuFSjCZ
https://dl.doubtnut.com/l/_Jh0EKodoj8N9

A4dx10*M/s
B.3x 10 °M/s
C.2x10°°M/s

D.4x 10 %M /s

Answer: C

o Watch Video Solution

Concentration

T T T >
10 15 20 25

Time (min.)

27.

ky
For the reversible reaction A(zk) B (having Ist order in both
b

direction) the concentration as a function of time are given for a certain


https://dl.doubtnut.com/l/_Jh0EKodoj8N9
https://dl.doubtnut.com/l/_TywQTB66t5Vg

experimantal run.

1
Calculate [B] at time t = gmin.
. . 1 1
Given: k;, = 3min and; = 0.37
A.0.37
B.0.153
C.0.2

D. 0.252

Answer: D

° Watch Video Solution

28. According to collision theory for determining the variation of rate of

~EBa/RT  Eor most

reaction with temperature the rate constant,k = Ae
of the practical purposes A and E,[Arrhenius factor and Activation
energy] are temperature independent. However they may vary slightly.

Assuming the conditions given above answer the following questions.

IfA = K, TandE, = K,T? and the given equation is still applicable


https://dl.doubtnut.com/l/_TywQTB66t5Vg
https://dl.doubtnut.com/l/_6zfOnqMEALlp

where K jandK, are the constant and T represent temperature then
which will be correct option?

(P) The maximum value of k will be equal to A

(Q) At lower temperature rate of reaction will increase with increase in

temperature

(R) At higher temperature, rate of reaction will decrease with increase in
temperature

A. All are true

B.Only Q and R are incorrect

C.Only P is incorrect

D.Only P and Q are incorrect

Answer: C

o View Text Solution

29. The adsorption of a gas at a metal surface is called occlusion. The

extent of gas adsorbed at metal surface at a certain temperature


https://dl.doubtnut.com/l/_6zfOnqMEALlp
https://dl.doubtnut.com/l/_hNlVYrHbxfNj

depends on pressure as

2 — K. plr

m

where K and n are constant for a particular combination of gas and metal
z . .

at fixed temperature and —is the mass of gas adsorbed per unit mass of
m

metal .For H, gas adsorbing at Pt-surface, the following graph is

obtained.

x
i
53 Q-

el

—4.0 log,,Pl/atm]—

The mass of Hy gas adsorbed on the surface of 10 gm Pt at 16 atm is :

o Watch Video Solution

30. AB and C react in the 1:1:1 stoichiometric ratio. The concentration of

AB and C where found to vary with time as shown in the figure below:


https://dl.doubtnut.com/l/_hNlVYrHbxfNj
https://dl.doubtnut.com/l/_5VGhAaN5YUZ6

The value of equilibrium repreasented in above sketch will be :

12
A.

K
5 2
'3
C.2

D2
9


https://dl.doubtnut.com/l/_5VGhAaN5YUZ6

Answer: B

o Watch Video Solution

Va
VC PossmossmeSSSsssessSseses C
VB atuiuiinteieiebiaieie ey : B
Val... 2 ‘
L~

—> T
a1 300K 600K

Above graph is plotted for 1 mole of ideal monoatomic gas.

Ve 4
Find net heat exchange for the process BC, if—< = 1
B
A.+600RIn2
B. —600RIn2

C. +1200RIn2


https://dl.doubtnut.com/l/_5VGhAaN5YUZ6
https://dl.doubtnut.com/l/_LtDSLDEPssKG

D. —1200RIn2

Answer: C

o Watch Video Solution

32.The process by which a gas through a small hole into vacuum is called
effusion. The rate of change of pressure (p) of a gas at constant
temperature due to effusion of gas from a vessel of constant volume can

be related to rate of change of number of molecules by the expression:
dp kT (dN
dt  V \ dt
where Rate of change of number of molecules

dt (2rmkR)'/?

where, k= Boltzmann constant

N4 = Avogadro's number

dN A
T = temperature (in K) = — = pAo

dt  (2rmkR)'/?

N4 = Avogadro's number

T = temperature (in K)


https://dl.doubtnut.com/l/_LtDSLDEPssKG
https://dl.doubtnut.com/l/_otRvGEDWWg7o

V = volume of vessel
N = 1 no.of molecules
Ay = area of aperture

m = mass of single molecule

1% 2mm

Y=LV TR

If under any conditions v = 100sec then select the correct graph of

pressure of gas at any time (P;) us Time (t). [Given : In 2=0.7]

P,
P.i
@) p2 ‘
40 Timelsec.)

70

Time(sec.)

Time(sec.)

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_otRvGEDWWg7o

33. Titration of diprotic acid (H3A) by strong base has been summarised

in following graph

pH4
(1] ,
2.34
005 10 >
Moles of OH— added
in1Lof1MH,A

What is the pH at Il equivalence point?

A. 6.0

B.11.83

C.9.66

D.12


https://dl.doubtnut.com/l/_otRvGEDWWg7o
https://dl.doubtnut.com/l/_mkIvbgvCeAZY

Answer: B

° Watch Video Solution

34. Titration of diprotic acid (HyA) by strong base has been summarised

in following graph

pH4

6.0 -

2.34 -z

4)
07 05 1.0

Moles of OH- added
in1Lofl1 MHA

What is composition of mixture when pH of solution is 10.1377

A25% HA, 5% A%~



https://dl.doubtnut.com/l/_mkIvbgvCeAZY
https://dl.doubtnut.com/l/_lzsRd91b0LiD

B.75% HA, 25 % A%~
C.25% H, A", 75% H,A

D.75% H,A*, 25 % H,A

Answer: A

o Watch Video Solution

35. For an ideal gas if heat given in process AB is 10k] then answer the
following questions.

(1bar.l = 0.1kJ)

1 (litre™)
A%

A B
0.1f--=
0.01 C
0.001 P m D
P
lbar 2bar 3 bar >P (bar)

Enthalpy change in process BCD is :


https://dl.doubtnut.com/l/_lzsRd91b0LiD
https://dl.doubtnut.com/l/_cuZUsTG8jzJN

A.697kJ

B. 1526kJ

C. 3278kJ

D. 1135kJ

Answer: C

° Watch Video Solution

36. Thermodynamics stability is often used in chemical reactions to
predict extent of reaction or to predict the preferred product in some
reaction. Thermodynamically a more stable substance will be the one
which has lower Gibb's free energy.In various cases,it might be decided on
the basis of enthalpy, however , that may not always be true. The
thermodynamic data Therefore can be used for prdicting stability among
isotopes and to decide the possible transformation.Based on this

information and the data given below, answer the questions that follow.
AH{ofS1 (yhite)y = 0 AHPOfSn (geyy = — 2.1kJ /mole

Date:
T 500N (yite) =0 S°0fSN (grey) = 44 / K — mole

grey)


https://dl.doubtnut.com/l/_cuZUsTG8jzJN
https://dl.doubtnut.com/l/_vB2UpJ0XYWcY

All above data at 300K.
Density of Sn () = 7.36g/ml
Density of Sn () = 5.769gm /ml
One such transformation is 'tin pest' which is an autocatalytic, allotropic
transformation of the element tin causing deterioration of tin objects at
low temperatures.
As temperature is reduced, what can be predicted for objects containing
tin ?
A. Transformation from white tin to grey tin occurs changing it to a
more brittle form
B. There will be a contraction in volume observed due to the allotropic
change

C. The reaction will slow down after after initiation

D. The objects will become stronger

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_vB2UpJ0XYWcY

37.This type of deviation is also expected in the following mixture :

A. ethanol and cyclohexane

B. ethyl bromide and ethyl chloride

C. benzonitrile and ethyl cyanide

D. diethyl ether and chloroform

Answer: D

o View Text Solution

38. Total vapour pressure of mixture of 1 mol of volatile component A(
py = 100mm Hg) and 3 mol of volatile component B(pz=60 mm Hg) is 75
mm. For such case:

A. there is positive deviation from Raoult's law

B. boiling point has been lowered


https://dl.doubtnut.com/l/_fuwFud6pkB50
https://dl.doubtnut.com/l/_vetAWCzxQ61B

C. force of attraction between A and B is smaller than that between A

and A or between B and B

D. all the above statements are correct.

Answer: D

o Watch Video Solution

39. Figure explains elevation in boiling point when a non-volatile solute is
added to a solvent. Variation of vapour pressure with temperaure and

elevation in boiling point is marked.


https://dl.doubtnut.com/l/_vetAWCzxQ61B
https://dl.doubtnut.com/l/_SdHdnDChh4Pm

! Atmospheric 1

1 atm

Vapour pressure —»

Elevation in  bp of an aqueous urea  solution s

0.52° (Kb:0.52omol_1kg). Hence, mole fraction of urea in this

solution is:

A.0.982
B. 0.0567
C.0.943

D.0.018

Answer: D

| e


https://dl.doubtnut.com/l/_SdHdnDChh4Pm

l & Watch Video Solution J

40. Figure explains elevation in boiling point when a non-volatile solute is
added to a solvent. Variation of vapour pressure with temperaure and

elevation in boiling point is marked.

Atmospheric
latm| pressure A B
3
a A
e S
z : '
a ’ H
8 o E T :
= - tA ;,E
c Psduuun : :
g P
> P
To: T

|
1

Ratio of AT, / K}, of 6 % ABs and 9 % A B(AB3 and A3 B both are non-

electrolytes) is 1 mol/kg in both cases. Hence, atomic masses of A and B

are respectively.


https://dl.doubtnut.com/l/_SdHdnDChh4Pm
https://dl.doubtnut.com/l/_tU2hR2o4gMoR

A. 60,90

B.40,40

C. 40,10

D.10,40

Answer: C

o Watch Video Solution

41. Answer the questions (given below) which are based on the following
diagram. Vapour pressure plots of benzene-toluence mixture at 20°C.
Solution of benzene and toluence are ideal. Raoult's law is valid for both

components over the entrie range of concentration.


https://dl.doubtnut.com/l/_tU2hR2o4gMoR
https://dl.doubtnut.com/l/_LglgkoJFLt03

80 -
s
70 ///
60 ////
I A
a 50 Pt,ota / e
E 40
= e A B
= 30 > /
> e
20 \K\ PA
/ il
10 < S

0 01 02 03 04 05 06 0.7 08 09 1.0
(Xp) Mole fraction of benzene ——

There is deviation from ideal behaviour if mixture contains:

A. n-hexane and n-heptane

B. chlorobenzene and bromobenzene

C. o-xylene and p-xylene

D. acetone and chloroform

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_LglgkoJFLt03

42. When a liquid is completely miscible with another liquid, a
homogeneous solution consisting of a single phase is formed. If such a
solution is placed in a closed evacuated vessel, the total pressure exerted
by the vapour, after the system attained equilibrium will be equal to the
sum of partial pressures of the constituents. A solution is said to be ideal
if its constituents follow Raoult's law under all conditions of
concentrations, i.e., where p; is the partial pressures of the constituent i,
whose mole fraction in the solution is z; and p; is the corresponding
vapour pressure of the pure constituent. The change in the
thermodynamic functions when an ideal solution is formed by mixing
pure components is given by the following expression.

Az =G = ntotalRTZ z;Inxz; ..(i)

i
where, niqia1 is the total amount of all the constituents present in the

solution.

Since botli the components of an ideal binary system follow Raoult's law


https://dl.doubtnut.com/l/_itm0jy1zcr5N

of the entire range of the compositions, the partial pressure exerted by

the vapours of these constituents over the solution will be given by

DA = TAPY e (v)

DB = TBPR e (vi)

where, x4 and z g are the mole fractions of the two constituents in the
liquid phase and p§ and pp are the respective vapour pressure of the
pure constituents. The total pressure (p) over the solution will be the
sum of the partial pressure. The composition of the vapour phase (y4)

can be determined with the help of Dalton's law of partial pressures.

1
A plot of reciprocal of total pressure (E) (y-axis) us y4 (x-axis) gives :

o

1 1
A. a linear plot with slope = < — — )
Pp Py

1 1
B. a linear plot with slop = ( - — O)
Py Dp
1

e}

Pp

C.a linear plot with slope =

o

D. a linear plot with slope = p3p;

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_itm0jy1zcr5N

43. When a liquid is completely miscible with another liquid, a
homogeneous solution consisting of a single phase is formed. If such a
solution is placed in a closed evacuated vessel, the total pressure exerted
by the vapour, after the system attained equilibrium will be equal to the
sum of partial pressures of the constituents. A solution is said to be ideal
if its constituents follow Raoult's law under all conditions of
concentrations, i.e., where p; is the partial pressures of the constituent i,
whose mole fraction in the solution is z; and p; is the corresponding
vapour pressure of the pure constituent. The change in the
thermodynamic functions when an ideal solution is formed by mixing
pure components is given by the following expression.

Az =G = ntotalRTZ z;Inxz; ..(i)

i
where, niqia1 is the total amount of all the constituents present in the

solution.

Since botli the components of an ideal binary system follow Raoult's law


https://dl.doubtnut.com/l/_K0UaKx3HmgK8

of the entire range of the compositions, the partial pressure exerted by

the vapours of these constituents over the solution will be given by

DA = TADY v (v)

DB = TBPR e (vi)

where, x4 and z g are the mole fractions of the two constituents in the
liquid phase and p§ and pp are the respective vapour pressure of the
pure constituents. The total pressure (p) over the solution will be the
sum of the partial pressure. The composition of the vapour phase (y4)
can be determined with the help of Dalton's law of partial pressures.

Two liquids A and B form an ideal solution at temperature T. when the
total vapour pressure above the solution is 600 torr, the mole fraction of
A in the vapour phase is 035 and in the liquid phase 0.70. The vapour

pressure of pure B and A are:

A. 800 torr, 1300 torr

B. 1300 torr, 300 torr

C. 300 torr, 1300 torr

D. 300 torr, 800 torr


https://dl.doubtnut.com/l/_K0UaKx3HmgK8

Answer: B

o Watch Video Solution

44. Consider the following partially labelled figure (graph is upto scale)

for an ideal binary solution of benzene and toluence and answer the

following questions.

T 100
80 -z
g'ﬁ) 3
gg I 5

S

IR RT) Y S———
2 O

5 20 -

0 02 04 06 08 1.0
1.0 08 06 04 02 0
(Mole fraction)

Whatisp>,  (25°C)?

A.30 mm Hg

B.400 mm Hg


https://dl.doubtnut.com/l/_K0UaKx3HmgK8
https://dl.doubtnut.com/l/_VspfRzTS64Nb

C.22 mmHg

D.40 mm Hg

Answer: A

° Watch Video Solution

45, Consider the following partially labelled figure (graph is upto scale)

for an ideal binary solution of benzene and toluence and answer the

following questions.

T 100

80 I
5 3
2L GO NG

£ g o

Bl E g oo e TN
S -l
Fg 207 1

0 02 04 06 0.8 10
1.0 0.8 06 04 02 0O
(Mole fraction)

A. 760 torr


https://dl.doubtnut.com/l/_VspfRzTS64Nb
https://dl.doubtnut.com/l/_xZZ5j5YK4o5i

B. 40 torr

C. 60 torr

D. 130 torr

Answer: C

o Watch Video Solution

46. Consider the following partially labelled figure (graph is upto scale)

for an ideal binary solution of benzene and toluence and answer the

following questions.

T 100

80 e
[+8]

F-la 3 .........
L Ny <

St

T TY Y A
SN D St
g8 207 1

0 02 04 06 08 10
1.0 08 06 04 02 0
(Mole fraction)


https://dl.doubtnut.com/l/_xZZ5j5YK4o5i
https://dl.doubtnut.com/l/_cXIqBDmIladg

The composition of liquid for which the vapour contains equal number of

benzene and toluence molecules is about:

A. Xiolence = 0.75

B. Xtoluence = 0.50

C Xtoluence = 0.40

D. Xtoluence = 0.90

Answer: A

o Watch Video Solution

47. Consider the following partially labelled figure (graph is upto scale)
for an ideal binary solution of benzene and toluence and answer the

following questions.


https://dl.doubtnut.com/l/_cXIqBDmIladg
https://dl.doubtnut.com/l/_LQyxxWjmNvSi

r 100
2’\ 80"‘ """"""""""" é """""""""
[=T4]
5?:1:' T I SRR A
& 9
[ E.. 40' """""""""""""""""""" "
gO
2 I .
§ g 20 1

0 02 04 06 08 10
1.008 06 04 02 0O
(Mole fraction)

Dtotal = Pbenzene + Proluene  aNd  Diotal = p‘t())enzene

simultaneously valid for:

A. all compositions

B. Xoluence = 0.5 only

C Xtoluene =0or Xbenzene =0

D. never

Answer: C

[¢]
p toluene’

are

° Watch Video Solution



https://dl.doubtnut.com/l/_LQyxxWjmNvSi

48. Consider the following partially labelled figure (graph is upto scale)

for an ideal binary solution of benzene and toluence and answer the

following questions.

T 100

80 - grmrere e
E g s
2 :g T 2
S
£ E o dE
RS
=T d. I n.
§5 20 :

0 02 04 06 08 10
1.0 08 06 04 02 0
(Mole fraction)

Which laws are exemplified by the diagram ?

A. Only Raoult's law

B. Only Dalton's law

C. Both Raoult's law and Dalton's law

D. Pascal's law

Answer: C



https://dl.doubtnut.com/l/_PVtJnCZItpPg
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49. One moles of an ideal monoatomic gas undergo the state change as

shown in following graph (In 2 =0.7)

1
20 b e mawrana
I
i
’
4
4
L]
+
V(L) |
+
10 b amcmes '
- ’
- N +
y :
»* H v
- : :
ad ' 4
e . i
L N ] e
»

300 600
T(K) ——

Efficiency of the cycle will be :

A.50 %
B.25 %
C.13.63 %

D.12%

Answer: D



https://dl.doubtnut.com/l/_PVtJnCZItpPg
https://dl.doubtnut.com/l/_okgKen4HZi3z

| ° View Text Solution I

Comprehension 2

1. One mole of an ideal gas undergoes a process (10L, 4atm) to (4L, 10 atm

). The process may be represented by straight line in P-V diagram

The correct statement for the process :

A. The temperature of gas is constant throughout the process

B. The temperature of gas will first increase and then decrease in the

process

C. The temperature of gas will first decrease and then increase in the

process

D. The initial and final temperature if gas are different

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_okgKen4HZi3z
https://dl.doubtnut.com/l/_JL6LC2T2n2Tp

Comprehension 3

1. In order to perdict variation of Gibbs free energy with progress of
reaction at constant temperature and 1 bar pressure, it is important to
know realtive stability of the components involved in chemical reaction at
standard useful work then the change in Gibbs free energy should be
calculated

Which of the following options correctly represects the graph between
Gibbs free energy (GO and state of reaction (SOR) at 1 bar and 300 K for
the reaction But -1 ene (A) < but -2 ene (B)

T 4 1lbar

300K
G
Xp1 i Xpar
A. SOR ¥,=112

1bhar
300K

i Xpa1
SOR X L1



https://dl.doubtnut.com/l/_JL6LC2T2n2Tp
https://dl.doubtnut.com/l/_31uFo94gfJmk

1hay
300K

(c)

X,=1
C.
P lbar
300K
P R——
(d)
Xt Xpml2 Xy,
D. SOR
Answer: D

° View Text Solution

Comprehension 4

1. One of the important approach of the study of real gases involves the

PV,

analysis of a parameter Z called the compressibility factor Z = BT

where P is pressure, V;,, is molar volume ,T is absolute temperature and R

is the universal gas constant .Such a relation can also be expressed as

V .
7 = <ﬂ> (where Vinideat and V ("m real")” are the moler volume
Vin ideal


https://dl.doubtnut.com/l/_31uFo94gfJmk
https://dl.doubtnut.com/l/_Jc1gzvPEwOoZ

for ideal and real gas respectively tendencies among constituent
particles.As pressure is force among is lowered or temperature is
increased the value of Z approaches ideal behaviour

Choose the conslusions which are appropriate for the observation stated

TTT——

Observation | Conclusion
(D Z =1 (I) [The gas need not be
showing the ideal
behaviour.

A. All conclusions are true

B. Conclusions I, Il and IV are ture

C. Conclusions LIl and IV are true

D. Cinclusions Il and v are true

Answer: D

° View Text Solution

Comprehension 5


https://dl.doubtnut.com/l/_Jc1gzvPEwOoZ
https://dl.doubtnut.com/l/_TdUjQuPKK9Mb

1. When perssure is increase at constant temperature, volume of gas
decreases, AB — gases,Bc — vapour +liquid ,CD — liquid critical
point .At this all the physical properties of liquid phase as density of
liquid = density if vapour.

T, or critical temp : Temperature above which a gas can not be liquified

V, or critical volume : Volume occupied by one mole of gas at 7, abd P,.

ﬁD \\ \\—/ Té
T P, = T

ha C

.

Tr;)
Z”r___i:_'. isotherm

T,>T,

i T T1
V. V. —

Critical constant Using van der Waals' Equations

<P+%)(Vm—b) — RT

m

= (PV;2 + a)(V,, — b) = RTV,?

PV3 +aV,, — PbV;2 = ab— RTV;2 = 0

RT6> aV ab
+—-—-—=0
P pm p

:m_m@+
Since equation is cubic in V,,, hence there will be roots of equation at any

temperature and pressure.At critical point van der Waals' equation will be

T
V,,%—Vn%(b+ };c) +ivm—;—b =0 ...(d)


https://dl.doubtnut.com/l/_TdUjQuPKK9Mb

But at critical point all three roots of the equation should be equal, hence
equation should be:

Vi = Ve

(Vi = Vo) =0

Vo — V2V, + 3V, V.2 — V.2 = 0..(ii)

Comparing with equation (i)

b+ RT. _ 3V, ..(iii)
24— 3v2.(iv)

ab

AN

Pe

from egns.(iv) and (vO, V, = 3b

from eq. (iv) p. = substituting p. = ¢ - ¢
SR gy ©o3(3p)? 2T
T,
from e.q (iii) ]:; =3V.—-b=9—-b=2=8b
L=
27TRb

At critical point, the slope of PV curve (slope of isotherm) will be zero at

all other point slpoe will be negative zero is the maximum value of slope

or 0..(iv)
— = 0..(iv
0 0P _ 0
OV \ OV ) 7o
[Mathematically such points are known as point of inflection (where first

two derivatives becomes zero) Using the two T.P. and V, can be


https://dl.doubtnut.com/l/_TdUjQuPKK9Mb

calculated

A scientist proposed the following equation of state
RT B N
Vi Va Vi

then critical temperature is

P

If this equation leads to the critical behaviour

8B
27RC
B
" 8RC
B2
"3RC

A

D. none of these

Answer: C

° View Text Solution

Comprehension 6

1.1n the photoelectric effect the eletrons are emiited intantaneously from

a given matal plate when it is irradiated with radiation of frequency equal


https://dl.doubtnut.com/l/_TdUjQuPKK9Mb
https://dl.doubtnut.com/l/_gnfUEkHCSH2m

to or greater then some minimum ferquency, is called the threshold
frequency.According to Planck's idea, light may be considered to be made
up discrete particles called photons.Each photon carries energy equal ti
hvWhen this photon cllides with the electron of the metal, the electron
acquires energy of the emitted electron is given by :
hv = K. Eposimum + PE = %mzﬁ + PE
If the incident rediation is of threshold frequency the electron will be
emitted without any kinetic energy
i.e hvg

1
Zmut = hv — hy

A plot of kinetic energy of the emitted electron versus frequency of the

incident radiation yields a straight line given as :


https://dl.doubtnut.com/l/_gnfUEkHCSH2m

K.E.

Threshold
frequency

v, frequency (v)

A beam of white light is dispersed into its wavelenght components of

potassium metal. What of the electron emitted by the different light

component ?

A. Blue gtgreen gt orange gt yellow

B. Violet gt blue gt orange gt red

C.yellow gt green gt blue gt voilet

D. Orange gt yellow gt blue gt voilet

Answer: B


https://dl.doubtnut.com/l/_gnfUEkHCSH2m

° Watch Video Solution

Comprehension 7

1. Effect of temperature on the equilibrium process analysed by using the

thermodynamics

From the thermodynamics reaction
AG° = — 2.30RT logk

AG? : Standing free energy change
AG° = AH° — TAS” .(ii)

AH ° : Standard heat of the reaction gt
From eqns.(i) and(ii)

—2RTlogk = AH®° =TAS"

AS° : standard entropy change
AH® n AS°
23RT 23R

= logK =

Clearly, if a plot of k vs 1/T is made then it is a straight lone having slope

-V S ¢
= 23R amdad y intercept — 23R

If at temperature T equilibrium constant be k1 and at temperature 7%


https://dl.doubtnut.com/l/_gnfUEkHCSH2m
https://dl.doubtnut.com/l/_5tOx4P1025rd

equilibrium constant be k5 then :

= logK, = AR + As” (iv)
85T T 93RT T 23R
logKy = — a1 257 )

T %= T oepn T o3r

Substracting e.q (iv) from (v), we get

from the relation we can conclude that the of equilibrium constant
increase in temperature for endothermic reaction eith but value of
equilibrium constant decrease with the increase in temperature for
exothermic reaction

If statndard heat of dissociation of PCls is 230 cal then slope of the

1
graph of log vs T is:

C.10

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_5tOx4P1025rd

Comprehension 8

1. The variation of rate constant with temperature can be explained by

Arrhenius equation. However , the can be explained by Activation energy
dinK  E,
RT?

should be used to predict variation of rate constant with tempreature.

is found to be temperature dependent/In such cases

On the basic of this information , answer the question that follow :
If Arrhenius constant and E, (activation energyO are assumed to be

constant then which of the following graph will be correct

(a ™%
L 5
A VT
B. T
(c) K


https://dl.doubtnut.com/l/_Adb8TH5YENnQ

d) K

Answer: C

o Watch Video Solution

Comprehension 9

1. If an element can exist in several oxidation states, it is convenient to

display the reduction potentials corresponding to the various half
reactions in diagrammatic from, known as Latimer diagram. The Latimer

diagram for chlorine in acid solution is

Cl4_ +1.20V ClO?)_ +1.60V Cl02_ +1.60V

ClO - —0—1.671;' Cl, +1.36‘§ ol

In basic solution is :

Cl04_ +0.37V Cl03_ +0.30V Cl02_ +0.68

+0.42V +1.36 .
> Cly >»Cl~. The standard potentials for two

ClO~


https://dl.doubtnut.com/l/_Adb8TH5YENnQ
https://dl.doubtnut.com/l/_kwaK5qdQKgHq

nonadjacent species can also be calculated by using the concept that
AG® is an additive property but using potential is not an assitive
property and AG°® = — nFz°, If a given oxidation state is a the next
higher oxidation state disproportionation can occur. The reverse of
relative stabilities of the oxidation state can also be understood by
drawing a graph of AG° /F against oxidation state, known as Frost
diagram, Choosing the stability of zero oxidation state arbitrery as zero.
The most stable oxidation state of a apecies lies lowest in the digram
Disproportionation is spontaneous if the species lies above a straight line
joining its two product species.

Which of the following couple have same value of potential at pH =0 and
pH = 14?

clo,
Clo;
Clo,
Cl,
Clo-
Cl,
Cl,
Cl-

Answer: D



https://dl.doubtnut.com/l/_kwaK5qdQKgHq

o View Text Solution J

Comprehension 10

1. The principle on conductometric titration is based in the fact that

during the titration, one of the ions is replaced by the other and
invariably thses two ions differ in the ionic conductivity with the result
that the conductivity of the solution varies during the course of the
titration.Take,for example,the titration between strong acid, say HCI. and
a strong base, say NaOH.Before NaOH is added the conuctance of HCl
solution has a high value due ti the persence if highly hydrogen ions.As
NaOH is added,H * ions are the replaced by relatively slower moving
Na™ ions.Consequently, the conductance of the solution decrease and
this continues right upto the enuivalence point where the solution
contains only NaCL.Beyond the equivalence point if more of NaOH is
added, then the solution contains an excess of the fast moving OH ~
with the result that its as more of NaoH added, we plot the conductance

value vs the amount of NaOH added we get curve of the type shown in


https://dl.doubtnut.com/l/_kwaK5qdQKgHq
https://dl.doubtnut.com/l/_uvIvcqogzM8m

figure.The descending portion AB represents the conductance before the
equivalence point (solution cintains a mixture if acid HCl and the salt
NaCL and the ascending portion CD represents the conductances after
the equivalence point (solution contains the salt NaCL and the excess of
NaOH). The point E which repersents only the minimum conductance is
alkali and thus repersents the equivalence point.This point can, however,
be obtained by the extrapoltion of the lines AB and CD and therefore one
is not very particular in location this point experimentally as it is in the

case of ordinary acid -base involving the acid base indicators

N

B"’C

Conductance —

>
Volume of NaOH—

LET us take the specific exaanple of acetic acid being titration against
NaOH.Before the addition the of alkali, the solution shows poor

conductance due to feeble inization of acetic acid.Initially the addtion of


https://dl.doubtnut.com/l/_uvIvcqogzM8m

alkali causes not only the replacement of H" by Na™ but also
suppresses the thus the conductance of the solution decrease in the
begnning .But very soon the conductance starts increasing as addetion
NaOH thus causing neutralizes the undissociated HAc to HAc with strong
condutance eletroyte Na ™' Ac™ The increase in conducting OH ~ ions
gtthe graph near the highly equivalence point actual equivalence point
can as usual be ontained by the extrapoiation method

In all thses graphs it been assumed that the vioume change due addition
of solution from burette in negligible heane vloume change of the
sloution in beaker the conuctance of which is measured is almost
constant throughout the measurement

the nature of curve obtained for the titration between weak acid vs

strong base as described in the above will be

(a)

C“ndllcunco

A Volume of NaOH

(b)

Conductance

B Volume of NaOH


https://dl.doubtnut.com/l/_uvIvcqogzM8m

(c)

Conductance

—
C Veolume 5/ N OH

~~

(="

N’
Conductance

Vo
D. olume of NaOH

Answer: A

o View Text Solution

Comprehension 11

1. Titration are one of the methods we can use to discover the precise

concentration of solutions. A typical titration involves adding a solution
from a burette to another solution in a flask. The end point of the
titration is found by watching a colour change taking place.However, a
problem arises when a suitable indicator cannot be found, or when the

colour change involved are unclear. In these cases, redox potential may


https://dl.doubtnut.com/l/_uvIvcqogzM8m
https://dl.doubtnut.com/l/_3lVjVD7begCH

sometimes come to the rescue.

-~

Cerium (IV) solution

1
I

voltmeter reading
changes during
the titration

lmumlluuummmuln:nul
" L

1 atm

Platinum
acid [latinum Iron (ID)
Hydrochleric electrede e fation

A perticularly well known example (Fig.) is a method of discovering then
concentration of iron (ll) ions in a solution by titrating them with a
solution of cerium (IV). The redox potential that are of interest here are
B;

3t | Fe2t = O.77VaundEge4+‘Ceg+ = 1.61V. These tell us that cerium

(IV) ions are the oxidising agents. They should react according to the

equation

Fe’" (aq) + Ce* T (aq) — Fe** (aq) + Ce* ' (aq).

Now imagine that we know the concentration of the cerium (IV) ions
solution in the burette. We want to measure the concentration of the
cerium (IV) solution from the burette, some of the iron (ll) ions are will be
oxidised. As a consequence the beaker would now contain large number

of unreacted iron (ll) ions , but also some iron (lll) ions as well. All of the


https://dl.doubtnut.com/l/_3lVjVD7begCH

cerium (lll). The solution in the beaker now represents an iron
(III) /iron(II) half cell although not at standard conditions.Thus , the

emf of the cell will be near, but not equal to E'° -
Fed+ |Fe +

Eu.ll/v
N
2.0 -
. 1.8 -
Ec.‘*/c.’_’__’ 1.6 -
=161V
144 r__
1.2 4
1.0 1
¢ 0.8 4 -_/
EF.’*/FQ"”
—_— 6 -
=077V
0.4 4
0.2 .
T | L} 1 T | 1 ] A L
2 4 6 8 101214161820
% Volume of
End point | (e4+ golution
added/cm®

If we continue to add cerium (IV) solution , the number of iron (ll) ions is
gradually reduced and eventually only a very few are left (Table).At this
stage the next few drops of cerium (IV) solution convert all the remaining
irom (II) ions into iron (lll), and some of the cerium (IV) ions are left
unreacted. Once this happens we no longer have an iron (III) /iron(II)

half-cell. Instead we have a solution in which there is a large number of


https://dl.doubtnut.com/l/_3lVjVD7begCH

cerium (Ill) ions and a smaller number of cerium (IV) ions. The solution in
the beaker now behaves as a cerium (IV) /cerium(III)half-cell
(although not a standard one.)

Just before all the iron (1) ions are converted into iron (lll) we have a cell
with an EMF of around + 0.77V . After all the iron (Il) ions are oxidised we
have a cell with an emf of about +1.61V. This rapid rise in emf occurs
with the addition of just one drop of cerium (IV) solution. You should be
able to understand why a graph of cell emf against volume of cerium (1V)
solution of the iron (Il) solution calculated in the usual way.

When an ion is converted into a complex ion, the redox potential change.
you can see this in the combination of standard emf of the iron
(III) /iron(II) system ( 4 0.36V'). The cyanide ion is said to stabilize

the oxidation state of the iron. If you were to make up a cell

Pi(s)|[Fe(CN)} ™ (ag), Fe(CN)4~

1moldm !

Fe3T (aq), Fe* ™ (aq)|Pt(s)

1mol dm 3

what would be the emf and what would be the cell reaction?

A 0.41VFe(CN)§7 (aq) + Fe*'(ag)

' — Fe(CN); ™ (ag) + Fe* (ag)
; 0.13VFe(CN); (aq) + Fe** (aq)

' — Fe(CN):™ (aq) + Fe?* (ag)


https://dl.doubtnut.com/l/_3lVjVD7begCH

c 0.41VFe(CN)2_(aq) + Fe?t(agq)
' — Fe(CN); (aq) + Fe** (aq)

(O.l3VFe(CN)2_(aq) + F62+(aq)>, <, — Fe(C’N)g_(aq) + Fe*t

Answer: A

° View Text Solution

Comprehension 12

1. The speed of a molecule of a gas changes continuously as a result of

collisions with other molecules and with the walls of the container. The
speeds of individual molecules therefore change with time.

A direct consequence of the distribution of speeds is that the average
kinetric energy is constant for a given temperature.

The average KE. is defined as

1 /1 1 dN;
e 2 ) — = )
= N<2m§i)d]\f,u1) 2m<2i3 N .u1>

3
|

dN
where N is the fraction of molecules having speeds between u; and


https://dl.doubtnut.com/l/_3lVjVD7begCH
https://dl.doubtnut.com/l/_IySRPDo7m7rh

u; +du and as proposed by maxwell

dN 4 m 3/2 mu? 2 g
N 7T<27rKT> P\ T 9gT )Y -

The plot of (% %) is plotted for a particular gas at two different
temperature against u as shown.

The majority of molecules have speeds which cluster around vypg in the
middle of the range of v. There area under the curve between any two
speeds ViandVs is the fraction of molecules having speeds between
ViandVs.

The speed distribution also depends on the mass of the molecules. As the
area under the curve is the same (equal to unity) for all gas samples,
samples which have the same Vypg will have identical Maxwellian plots.

On the basis of the above passage answer the questions that follow.

>
Vmps V—

If a gas sample contains a total of N molecules. The area under any given

maxwellian plot is equal ot :


https://dl.doubtnut.com/l/_IySRPDo7m7rh

A. infinite
B.N

C.1
r dN

D. — ). d
/(du) u
0

Answer: C

° Watch Video Solution

Comprehension 13

1. Concentrations measured as a function of time when gaseous N,Os at
initial  concentration of 0.0200M decomposes ot gaseous
NOyandO,at50° C. The change in concentration with time is given by

the following graph.


https://dl.doubtnut.com/l/_IySRPDo7m7rh
https://dl.doubtnut.com/l/_HezDCREBqOZo

NO,

0.03
( ‘A AINO,,)
-0.003
§0.02
3 A[NO,]{=0.004M
A
5 0.01 / ]
'-'_,-' \ ()2
Y A=
)Y/ 1 i r N,y
= 6= tan;" (2.5
0.09 anl (2.5/x 10 l) \ \
<70 100 200 300 400 500 600 70Q 300
Thme (8)

The instantaneous rate of disappearance of N>Os at the beginning of the

reaction is :
A2x10 °M/s
B.1x 10 °M/s
C.5x10°°M/s
D. zero
Answer: C

° Watch Video Solution

Comprehension 14


https://dl.doubtnut.com/l/_HezDCREBqOZo

R N B e ——
=
= 0.6 1A}
&
5 [B)
@)

1 1 >

I
10 15 20 25

Time (min.)
1.

ky
For the reversible reaction A <———= B (having Ist order in both
Ky

direction) the concentration as a function of time are given for a certain

experimantal run.

At what time (t) is the rete of change of concentration A equal to the rate

of change of concentration of B in magnitude?

A.t = Oonly
B.t > tequilibriumonly
C.t = Omin only

D. At all times


https://dl.doubtnut.com/l/_qU3uJYyV1OY9

Answer: D

° Watch Video Solution

Comprehension 15

1. According to collision theory for determining the variation of rate of

reaction with temperature the rate constant,k = Ae Fe/BT por most
of the practical purposes A and E,[Arrhenius factor and Activation
energy] are temperature independent. However they may vary slightly.
Assuming the conditions given above answer the following questions.
For constant A and E,, which parameters when plotted will give a

straight line with given slope?

E,
A lnk vs T ,Slope = —
nkvs ope 7
1 E,
B.lnkvsfslope =7
1 E,
C. lnkvsf, slope = =

E,
D.Ilnk vsT, slope = —
n k vsT, slope 7


https://dl.doubtnut.com/l/_qU3uJYyV1OY9
https://dl.doubtnut.com/l/_cpO3V7JJaPS0

Answer: C

° Watch Video Solution

Comprehension 16

1. The adsorption of a gas at a metal surface is called occlusion. The

extent of gas adsorbed at metal surface at a certain temperature

depends on pressure as

L _ g plin

m

where K and n are constant for a particular combination of gas and metal
T . :

at fixed temperature and —is the mass of gas adsorbed per unit mass of
m

metal .For H, gas adsorbing at Pt-surface, the following graph is

obtained.


https://dl.doubtnut.com/l/_cpO3V7JJaPS0
https://dl.doubtnut.com/l/_un8f3e9H7cDl

x
i
log, (m] %)
g’ &Q’

-4.0 log, Pl/atm]—

The correct values of K and n are respectively.

° Watch Video Solution

Comprehension 17

1. AB and C react in the 1:1:1 stoichiometric ratio. The concentration of A,B

and C where found to vary with time as shown in the figure below:


https://dl.doubtnut.com/l/_un8f3e9H7cDl
https://dl.doubtnut.com/l/_ph0OjsziJj6t

Concentration (mole/L) —»

Boencssonccccpoancpeccs ewon

3 B
2 4
1-1
: —
1 2 3 4 5
Time (sec.) —»

Which of the following equilibrium reaction represents the correct

variation of concentration with time?

A.C(g) + A(g) & B(g)
B. A(g) + B(g) & C(g)
C.C(g9) + B(g) & A(g)

D. A(g) + B(g) & C(9)


https://dl.doubtnut.com/l/_ph0OjsziJj6t

Answer: D

° Watch Video Solution

Comprehension 18

.
L}
.
1
L3
L]
)
L}
1]
[ )

el LT
300K 600K

1.

Above graph is plotted for 1 mole of ideal monoatomic gas.

Correct relation of V andVp will be :

1
AV _ 1
Va 1
g VB _ 2
V4 1


https://dl.doubtnut.com/l/_ph0OjsziJj6t
https://dl.doubtnut.com/l/_ANAXPMXmobX8

1
c Ve 1
Va4 2

D. none of these

Answer: B

° Watch Video Solution

Comprehension 19

1. The process by which a gas through a small hole into vacuum is called

effusion. The rate of change of pressure (p) of a gas at constant
temperature due to effusion of gas from a vessel of constant volume can

be related to rate of change of number of molecules by the expression:
dp kT (dN
d  V \ dt
where Rate of change of number of molecules

dt (27rmkR)1/ 2

where, k= Boltzmann constant

N4 = Avogadro's number


https://dl.doubtnut.com/l/_ANAXPMXmobX8
https://dl.doubtnut.com/l/_JZobuhLzMJzb

T = temperature (in K) = — =

N, = Avogadro's number
T = temperature (in K)
V' = volume of vessel

N = 1 no.of molecules
Ap = area of aperture

m = mass of single molecule

Vv 2mm

1= N R

If initial pressure is Py then pressure of gas at any time t in the container

at constant V and T is given by:
A. P()e_t/y
B. PoetM
C. P()(]. — e*t/"*)

D. P, (1 — et/"’)

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_JZobuhLzMJzb

Comprehension 20

1. Titration of diprotic acid (H3A) by strong base has been summarised

in following graph

2.34 [

005 1.0

Moles of OH- added
inl1Lof1MHA

What are the pH of solution when it shows maximum buffer action?

A 2.34,6
B. 6, 9.66

C.2.34,9.66


https://dl.doubtnut.com/l/_fusfAURsVigX

D. 6, 12

Answer: C

° Watch Video Solution

Comprehension 21

1. For an ideal gas if heat given in process AB is 10k then answer the

following questions.

(1bar. I = 0.1kJ)


https://dl.doubtnut.com/l/_fusfAURsVigX
https://dl.doubtnut.com/l/_fWuSfLDfcR0v

i(litre‘])
\%

0.1} —>—

------------

0.01} : :
0,001 f----s-mrir=mesmaseees Fr D

» P (bar)

1 f)ar 2 bar 3 bar

The AH for the process AB is :

A 11kJ
B.9kJ
C.10kJ

D.12kJ

Answer: A

° Watch Video Solution

Comprehension 22


https://dl.doubtnut.com/l/_fWuSfLDfcR0v

1. Thermodynamics stability is often used in chemical reactions to predict
extent of reaction or to predict the preferred product in some reaction.
Thermodynamically a more stable substance will be the one which has
lower Gibb's free energy.In various cases,it might be decided on the basis
of enthalpy, however , that may not always be true. The thermodynamic
data Therefore can be used for prdicting stability among isotopes and to
decide the possible transformation.Based on this information and the

data given below, answer the questions that follow.
AH}? ofSN (yhite) = 0 AH}? ofSn = — 2.1kJ /mole

grey)
S 0tSN (white)y = 0 S°ofSn

Date:
= 44J /K — mole

grey)

All above data at 300K.

Density of Sn () = 7.36g/ml

Density of Sn(4) = 5.769gm /ml

One such transformation is 'tin pest’' which is an autocatalytic, allotropic
transformation of the element tin causing deterioration of tin objects at
low temperatures.

Which of the following graph is correct for the allotropic transition

ST (white) —> ST (grey) at 1bar and 298 K?

grey


https://dl.doubtnut.com/l/_IM2DSdDn7PhV

G
(a)

A. Xgnw=1 xSn(g)=1

N

B . . XSn(w)=1 xSn(x)=1
|
G
XSn(w)= XSn(g)= 1
C.
| M
D. Xsnw=1 Ksn=1
Answer: C

° View Text Solution

Comprehension 23



https://dl.doubtnut.com/l/_IM2DSdDn7PhV
https://dl.doubtnut.com/l/_PvHdJTAmLfwr

1. Answer the questions (given below) which are based on the following
diagram: vapour pessure diagram for real solution of two liquids A and B
that exhibit a negative deviation from Raoult's law. The vapour pressure
of both A and B are less than predicted by Raoult's law. The dashed lines

represent the plots for ideal solutions.

Solution containing components A and B show this type of deviation

from ideal behaviour when:


https://dl.doubtnut.com/l/_PvHdJTAmLfwr

AttractionA...B AH,;, AV, B..
Larger than average ofA...A. B. . Battraction +wve +ve larg

AttractionA...B AHpix AVmx B. P

Asin(a) —ve  —ve Asin(a)

AttractlonAB AHmlx AleX E
Smaller than average ofA...A. . B. . Battraction +wve +ve S

AttractionA...B AHp;x AVyx B.P
As in(c) —ve  —ve Asin(c)

Answer: B

° Watch Video Solution

Comprehension 24

1. Answer the questions (given below) which are based on the following

diagram ?


https://dl.doubtnut.com/l/_PvHdJTAmLfwr
https://dl.doubtnut.com/l/_Mecqo7FT1RVT

0 X, "1

11— Xg "0

Consider some facts about the above phase diagram. Vapour pressure
diagram for real solutions of two liquids A and B that exhibit a positive
deviation from Raoult's law. The vapour presssure of both A and B are
greater than predicted by Raoult's law. The dashed lines represented the
plots for ideal solutions.

A : This is obserbed when A..B attractions are greater than average of
A..B and B....B attraction :

B: AHpz = + ve, AVpyie = + ve

C : Boiling point is smaller than expected such that vaporisation is


https://dl.doubtnut.com/l/_Mecqo7FT1RVT

increased

D : Mixture can from azeotropic mixture Select correct facts.

A.AB,C

B.B,C,D

C.ACD

D.AB,C,D

Answer: B

° Watch Video Solution

Comprehension 25

1. Figure explains elevation in boiling point when a non-volatile solute is
added to a solvent. Variation of vapour pressure with temperaure and

elevation in boiling point is marked.


https://dl.doubtnut.com/l/_Mecqo7FT1RVT
https://dl.doubtnut.com/l/_2zMgYoB5U7yQ

1atm!!

B

Vapour pressure

Temperature —

Given that AT, is the elevation in boiling point of the solvent in a

solution of molarity m then lim (—b) is equal to:
m—0 m

A. K (molal elevation constant)
B. L, (latent heat of vaporisation)

C. AS (entropy change)

D. x (mole fraction of solute)

Answer: A


https://dl.doubtnut.com/l/_2zMgYoB5U7yQ

o Watch Video Solution

Comprehension 26

1. Answer the questions (given below) which are based on the following

diagram. Vapour pressure plots of benzene-toluence mixture at 20°C.

Solution of benzene and toluence are ideal. Raoult's law is valid for both

components over the entrie range of concentration.

80
e
70 ///
60 ////
I 50 ///
C) y/
E 40
b Vi B
N 30 > /
> 20 \>< P
/ \\A\
10 4 e =

0 01 02 03 04 05 06 0.7 08 0.9 10
(Xg) Mole fraction of benzene ——

An ideal solution consisting of two components A and B (such as benzene

and toluence) is one in whic:


https://dl.doubtnut.com/l/_2zMgYoB5U7yQ
https://dl.doubtnut.com/l/_FGPRdcgIJWuJ

A. the intermolecular attraction A..A, B..B and A..B are equal

B.AH,;, =0, AV, =0

C. both of the above conditions are followed

D. none of the above conditions are followed

Answer: C

o Watch Video Solution

Comprehension 27

1. When a liquid is completely miscible with another liquid, a

homogeneous solution consisting of a single phase is formed. If such a
solution is placed in a closed evacuated vessel, the total pressure exerted
by the vapour, after the system attained equilibrium will be equal to the
sum of partial pressures of the constituents. A solution is said to be ideal
if its constituents follow Raoult's law under all conditions of

concentrations, i.e., where p; is the partial pressures of the constituent i,


https://dl.doubtnut.com/l/_FGPRdcgIJWuJ
https://dl.doubtnut.com/l/_UTVrOImv6GZw

whose mole fraction in the solution is x; and p; is the corresponding
vapour pressure of the pure constituent. The change in the
thermodynamic functions when an ideal solution is formed by mixing
pure components is given by the following expression.
Az =G = ntotalRTZ xz;Inx; ..(i)

i
where, niqia1 is the total amount of all the constituents present in the

solution.

Since botli the components of an ideal binary system follow Raoult's law
of the entire range of the compositions, the partial pressure exerted by
the vapours of these constituents over the solution will be given by

DA = TAPY wwoveren (v)

DB = TBPp e (vi)

where, 4 and xp are the mole fractions of the two constituents in the
liquid phase and p§ and pp are the respective vapour pressure of the
pure constituents. The total pressure (p) over the solution will be the

sum of the partial pressure. The composition of the vapour phase (y4)


https://dl.doubtnut.com/l/_UTVrOImv6GZw

can be determined with the help of Dalton's law of partial pressures.
For an ideal solution in which p§ > pp, the plot of total pressure (p) us

the mole fraction of A at constant temperature in the vapour phase is:

[

0 -y,
1 “—¥g

(==

0 -y, 1
C 1 “~yg O
|
PO
d ®
0 -y, 1
D “—Yr 0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_UTVrOImv6GZw

Comprehension 28

1. Consider the following partially labelled figure (graph is upto scale) for

an ideal binary solution of benzene and toluence and answer the

following questions.

Vapour Pressure

0 02 04 06 08 1.0
1008 06 04 02 0
(Mole fraction)

Which graph corresponds to benzene ?

A1l
B.2

C.3


https://dl.doubtnut.com/l/_UTVrOImv6GZw
https://dl.doubtnut.com/l/_0YKSH1x9anDd

D.Any of Tor 2

Answer: B

° Watch Video Solution

Comprehension 29

1. One moles of an ideal monoatomic gas undergo the state change as

shown in following graph (In 2 =0.7)

V(L)

e T e e e

»
- .

300 600
T(K) ——

Correct graph for the process in paragraph is:


https://dl.doubtnut.com/l/_0YKSH1x9anDd
https://dl.doubtnut.com/l/_tccBk2o9PlEu

ol ST

A V—
(b) }T, W
B V—

Answer: D

° Watch Video Solution

Match The Column Type


https://dl.doubtnut.com/l/_tccBk2o9PlEu

1. Match the following columns

|
Column-I Column-II
i s
(Graphs for ideal gases) | (Keeping fourth para.meter a;
constant, as required)
(p) n,<ng<ng
(r) V1 > V2 > V3

o Watch Video Solution

2. For a certain van der Waal's gas, critical temperature is-243° C. Match

the graphs (given in column-l) with the temperature of the gas (given in


https://dl.doubtnut.com/l/_YRCWRFmo9dFG
https://dl.doubtnut.com/l/_AuTOx5CVJPDs

column-Il).

Column-1I
”(;\ 20K
@ 810 K
8

° View Text Solution

3. Match the graphs given in column-l to the parameters and conditions.
{Given: ROR represents rate of reaction, [R] represents concentration of
reactant, ¢, /» represents half life, [R]O represents initial concentration of

reactant.} All other units have their usual meaning. Assume reactions to


https://dl.doubtnut.com/l/_AuTOx5CVJPDs
https://dl.doubtnut.com/l/_IYxJv4M517sp

involve only one reactant unless otherwise stated.

Column-I l Column-II
I
(a) (p) Grap_hvof In K, vus i for
~ " Texothermic reactions with
bnCp,pn= O and no
entropy change

Graph of ROR vs [R] for a first

Y ? 7 i o
X
(b) (@ :
Y order reaction
X
YB‘
X

1

©

.(r) |Graph of ¢, us [R], for either
zero order or first order or

second order.

Graph of [R] vs time for a zero

(d 6)
Y Rectangular order reaction.
hyperbola

X

(t) |Graph of rate of reaction vs
[R] for a (~1) order reaction.

o View Text Solution



https://dl.doubtnut.com/l/_IYxJv4M517sp

4. Match the following columns

B Column-I (graph) Column-I1 (slope)w
(a)|{C vs t (ordinate) for first order (p) Unity W
(b) {log C vs ¢ (abscissa) for first order (@) 0 \
(c) |(-d

} ( _d?CJ vs ¢ for zero order () ~k C,

o Watch Video Solution

5. The following graphs are plotted for an ideal gas taken from state A to

state B and then to state C, maintaining volume constant.


https://dl.doubtnut.com/l/_lPuAPmjWXV8B
https://dl.doubtnut.com/l/_cpI65ISw1aM5

Column-I Column-11 L
e

(p) | Moles first increases and \\'mr"\_
further increases Y

(q) |Moles first remains constant anq

then decreases

(r) | Moles first decreases and then
remains constant

(s) | Moles first decreases and then
increases

o Watch Video Solution



https://dl.doubtnut.com/l/_cpI65ISw1aM5

(a) Zero (p)
(b) First (@)
() Second (r)

6.

° View Text Solution



https://dl.doubtnut.com/l/_qZzsQHFtO1kU

Match the following

Column-11 (Area

repreaents magnitude of)
pre

T
(p) q

V, V" Vv
(d) \Y ) (AG)P
Vef (P)
P, P, P

columns

o Watch Video Solution



https://dl.doubtnut.com/l/_rW3W58mspdjs

8.In each situation of column-I a process ABC is given for fixed amount of
an ideal gas. Match each of column-l with correct result in column-Il.

(#3GRB_PHY_CHM P2 VO3 QB C13 EO1 405 QO1.png" width="80%">

o Watch Video Solution

Column-I (Linear plots Col
! umn-
with non-zero slope) il (Order)

?(a) [-d[A (p)
Inj ———vs31In
/ [ JU 31In[A]

Bb) /[A} vst ()]
l(c) /Iog 10 vs 2 log [A], (r)
[(d) dlA] ) 1
dt

9.

[A] = reactant concentration at time 't', k = rate constant

o Watch Video Solution

10. The figures given below depict different processes for a given amount

of an ideal gas.


https://dl.doubtnut.com/l/_onS3GzghzQ0i
https://dl.doubtnut.com/l/_afnT8HwLbEgi
https://dl.doubtnut.com/l/_XtSwVY7G2m1V

Column-II

(p)|Net heat is absorbed by the
system

Net work is done on the system

(r) [Net heat is rejected by the
system

o View Text Solution



https://dl.doubtnut.com/l/_XtSwVY7G2m1V

1. Match the following columns

Column-1 I Column-IY

[ A]Zi (p
[ (q) | Zero order reaction

' [A]—
© T__/ (r) |Order of reaction is negative

Ist order reaction

-

Rate

Rate

(d) 1 (s) |2nd order reaction

t—
N
A,—

o Watch Video Solution

12. One mole of an ideal gas going from state-A to state-B through

different processes. Column-l shows graph of the process and column-ii


https://dl.doubtnut.com/l/_pgy0IpM0VH8C
https://dl.doubtnut.com/l/_bPq2hjETHPfA

shows change in parameter in these process. Match the following:

Column-II

o View Text Solution

13. R(r) is the radial part of the wave function and r is the distance of

electron from the nucleus.


https://dl.doubtnut.com/l/_bPq2hjETHPfA
https://dl.doubtnut.com/l/_iM0dGV7Pmcvh

o Watch Video Solution



https://dl.doubtnut.com/l/_iM0dGV7Pmcvh

14. Match the

F— Column-1 \ Column-11

(a) L (p) 1s

following

(b) T (@ » 2s

r—» g

() (r) Ap
T V\
RZ
AV
L r—-»

columns

° Watch Video Solution



https://dl.doubtnut.com/l/_HaC8giiK5N8j

15. Match the following Columns

Column-II

of 6 and ¢ m-

(@

Column-I
(a) |Angular probability is independent

b) $
&
5./\ >

— . o] = |

Two maxima in 47r2R? vs r graph
()| 3p

(c)

(d T
¥
A .
r—

° Watch Video Solution

1. For adsorption of a gas on solid surface, following isotherm was

obtained. Where P is pressure of gas in atm, x represents amount of gas

adsorbed and m represents mass of adsorbent, calculate the value of —
m


https://dl.doubtnut.com/l/_EoMuMrrjG60U
https://dl.doubtnut.com/l/_LJevtvkM8394

of the gas at same temperature and at a pressure of 81 atm.

A

(1)

log x/m

log P

o View Text Solution

2. From the following graph of log z /m us log P, calculate mass of H,

gas adsorped on the surface of 1gm palladium at pressure of

81 x 10 *atm.

[Express answer in gm)



https://dl.doubtnut.com/l/_LJevtvkM8394
https://dl.doubtnut.com/l/_cfEDRutD7tZP

logy P

(z)(M) = Mass of gas absorbed per unit mass of absorbent.

P = Partial pressure of gas in atm.

o Watch Video Solution

3. Calculate magnitude of work involved in the reversible cyclic process

ABCD if a diatomic ideal gas is involved.

+ Adiabatic

Isothermal

P (bar)
S
o
I
o

I Lkl

Vit.) 10 20


https://dl.doubtnut.com/l/_cfEDRutD7tZP
https://dl.doubtnut.com/l/_2r0tx9KUaXGg

[Given 27 = 1.6, In2 — 0.7]

Express answers in bar-lit and round off to next integer.

° View Text Solution

d
4. From the graph of 7 us P at a constant temperature of 300 K.

calculate molar mass of the gas.

A

d/p ]
(gm/atm. L) 8

(49.26

P(atm)

o Watch Video Solution

5. For adsorption of gas over solid surface following data is obtained at
300 K.

Pressure of gas (mm of Hg) 100 25
Amount adsorbed per Kg of charcoal 3gm 1.5gm



https://dl.doubtnut.com/l/_2r0tx9KUaXGg
https://dl.doubtnut.com/l/_d5lG9bRkIzXR
https://dl.doubtnut.com/l/_8xaK3yqjAltH

The slope of the graph between log P us log = /m will be:

[z /m and P are in same units as given in question.]

o Watch Video Solution

6. For a fixed amount of a real gas when a graph of Z us P was plotted
then at very high pressure slope was observed to be 0.01latm ~'. At the
same temperature if a graph is plotted between PV us P then for 2 moles
of the gas the y intercept is found to be 40 atm-litre. Calculate excluded

volume in litres for 20 moles of the real gas/

o Watch Video Solution

7.10 moles of an ideal gas is subjected to an isochoric process (volume
constant) and a graph of log P us log T is plotted where P is in 'atm’ and is
in 'Kelvin'. If volume of the container is 821 ml then calculate sum of a,b
and c.

Where : a =slope of the graph


https://dl.doubtnut.com/l/_8xaK3yqjAltH
https://dl.doubtnut.com/l/_ekBP6QCObaXy
https://dl.doubtnut.com/l/_bb2fZeBLdZWu

b =x intercept of the graph

c =y intercept of the graph

° Watch Video Solution

8. For O, gas at T} and T, following Maxwell speed distribution is

observed [not to be scale]


https://dl.doubtnut.com/l/_bb2fZeBLdZWu
https://dl.doubtnut.com/l/_ZoZWT3guVXmo

Area=A,

] ->
du = 1.2 n/s u (m/S)

Ratio A; /A, is equal to

o View Text Solution

9. Two moles of an ideal gas undergoes the process depicted below. Given

oP
that (ﬁ) isz x 10~ Y, then calculate the value of (y-x).


https://dl.doubtnut.com/l/_ZoZWT3guVXmo
https://dl.doubtnut.com/l/_76l96VbSJP80

®
-
-
-

-

973 97 >

o Watch Video Solution

10. One mole of an ideal gas is subjected to a two step reversible process

A-B and B-C. The volume at A and C is same. Find the value of the ratio



https://dl.doubtnut.com/l/_76l96VbSJP80
https://dl.doubtnut.com/l/_G82bRKlZHgIL

Pressure of gas at C

Pressure of gas at A

A
(1,100), £ B(3,900)

Y7/
V(L) ./.‘ /c 0(1,30 )

I ™K —

o Watch Video Solution

11. Calculate AG (in L atm) from the graph of an ideal gas undergoing

process AB. [Take: In 2 = 0.7]


https://dl.doubtnut.com/l/_G82bRKlZHgIL
https://dl.doubtnut.com/l/_7ZPN4nhx9Avp

1)
1]
L]
L}
1]
L]
1
L}
]
]
]
L]
[}
]
)
]
'
L]
'
[}
-lbn
1]
]
[}
[ ]
]
L]

o Watch Video Solution

12. One mole of an ideal monoatomic gas undergoes the following cyclic

process. Calculate the magnitude of work (in cal) in a cycle. (Use: In 2 =


https://dl.doubtnut.com/l/_7ZPN4nhx9Avp
https://dl.doubtnut.com/l/_b58gYLuW0RaN

0.7)

2L <

_ <

L}t B
300K 600K

T —>

o Watch Video Solution

13. One mole of a monoatomic ideal gas is taken through a cycle ABCDA
as shown in the P-V diagram. A student wants to determine sign of
measurable quantities AU, g, W and AS for reach process separately. If
x is the total number of negative values of measurable quantities in

overall cycle, then calculate x.

o View Text Solution



https://dl.doubtnut.com/l/_b58gYLuW0RaN
https://dl.doubtnut.com/l/_Cek0Kjjo3myv

14.0One mole of a gas is taken from state A to state B as shown in figure.

Work done by the gas is o x 10°J. Find the value of a + S. (Given:
25
T, = 320K, R = ?)
’I

:‘,‘ ‘Trlll’l11!”)litllliilllﬁtﬁlt "

...

Sosns

o View Text Solution

15. One mole of an ideal monoatomic gas is heated according to path AB

and AC. If temperature of state B and C are equal then calculate


https://dl.doubtnut.com/l/_FvB30sXC9vZF
https://dl.doubtnut.com/l/_6N3mtWFsXiBK

d4ac . 1o,

gAB

N—

o View Text Solution

16. Find the heat absorbed by an ideal gas (in kj)w it follows the graph

(given below) during isothermal expansion [In 2 =0.7]


https://dl.doubtnut.com/l/_6N3mtWFsXiBK
https://dl.doubtnut.com/l/_RiCnrFecRZ0M

[Tale: 1 litre-bar = 0.1 kJ]

I _a

100

I
X
B

50 B

T >
V(litre) —

° Watch Video Solution

17.1f work done by an ideal gas in process 1-2 on the given graph is 0.4 kJ

then product of pressure and volume at point B (in bar-L) is (Enthalpy of


https://dl.doubtnut.com/l/_RiCnrFecRZ0M
https://dl.doubtnut.com/l/_WapGgOtYJTMT

gas in process 3-4 is constant) (1 bar-L =100 ))

A
3

P (bar)
(&)

B

V (litre)

ek

o View Text Solution

18. Between two isotherms we have a cycle as shown. Find the work done

by the gas during the cycle in (). [Take: T1 = 127°C, T, = 16°C,n =1


https://dl.doubtnut.com/l/_WapGgOtYJTMT
https://dl.doubtnut.com/l/_lpO1LHd2DmrX

mole]

o View Text Solution

19. Calculate magnitude of net work in following cyclic process for 1 mole
of an ideal monoatomic gas (in cal).

(Given: B — C isothermal process: D — A adiabatic process


https://dl.doubtnut.com/l/_lpO1LHd2DmrX
https://dl.doubtnut.com/l/_BqEeepVP8uVv

T, = 300K, Tp = 75, Tp = 75K, R = 2cal /mole — K:1n2 = 0.7)

ﬁA%B

v —

<
2
<
|

o View Text Solution

20. One mole of monoatomic gas taken through a cyclic process as shown
in figure.

A— B: rev-adiabauc
B —» C : rev-isobaric
C - A: rev-isothermal

AP, V,, T)

C(P,, V5, T)
B(P,, V,, T,)

>

dQTev
Calculate AE = T
BCA

| - ]


https://dl.doubtnut.com/l/_BqEeepVP8uVv
https://dl.doubtnut.com/l/_kOmMohESsdPb

| J View Text Solution J

1
21. For the reaction A(s) — A(g), the variation of log K5 us T is given

by:

long

4 >
1/T

If Sm., A(g) is 31.78cal / K mole, then calculate Sy, A(s) in cal/K mole.

o Watch Video Solution

22. An ideal gas is subjected to the following changes. Answer the
following questions:

(a) A curve showing the dependence of pressure on absolute temperature
was obtained for a certain gas. Does compression or expansion takes

place when the gas is being heated [constant moles]?


https://dl.doubtnut.com/l/_kOmMohESsdPb
https://dl.doubtnut.com/l/_jA2ho3Xg0lM0
https://dl.doubtnut.com/l/_HfpmzloG7k72

(0,0) T

Code Process
1 Compression
2 Expansion

(b) Use the volume temperature curve to find graphically the nature of

change in the pressure of a gas during heating [constant moles.]


https://dl.doubtnut.com/l/_HfpmzloG7k72

a

(0,0) T

Code Process

3 Increases
4 Decreases
5 Remains constant

(c) The piston in a gas filled cylinder is lossely fitted aganist the wall of
the cylinder and can slowly let the gas go past it. The volume
temperature curve for the gas at constant pressure has the form shown

in the figure. Use this curve to determine whether the amount of gas in

the cylinder has increased or decreased.


https://dl.doubtnut.com/l/_HfpmzloG7k72

3 v

0,0)

\

Code Amount of Gas

6 Increases
7 Decreases
8 Remains constant

Write your answer as "abc", for example if your answer is code: 1,4,8 the,

write your answer as 148.

° Watch Video Solution

23. For calculation of molecular weight of a dibasic acid using silver salt
method, when a graph is plotted between weight of silver salt and weight

of Ag, a straight line is obtained as shown:


https://dl.doubtnut.com/l/_HfpmzloG7k72
https://dl.doubtnut.com/l/_l2f1SehSoUpV

Wt. of
Ag-salt

60°
%
Wt. of Ag —»

Find molecular weight of acid. (Take, /3 = 1.7) Give your answer after

multiplying by 10.

o Watch Video Solution



https://dl.doubtnut.com/l/_l2f1SehSoUpV

