JEE CHAPTERWISE TEST

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- PHYSICS
CLASS :-11th
CHAPTER :-KTG & THERMODYNAMICS

ANSWER KEY

PAPER CODE :- CWT-12

1. (B) 2, (A) 3. ©) 4. (B) 5. (B) 6. (A) 7 (A)
8. ©) 9. (A) 10. (A) 1. (C) 12 (C) 13. (B) 14 (D)
15. ©) 16. © 17. (D) 18. (C) 19 (A) 20. (D) 21. 159
22, 500 23. 2.5kJ 24. 300m  25. 7730 26 72 27 750 28. 2
29. 900 30. 20
1. (B) 6. (A)
Sol For adiabatic process dQ =0 Sol.  From first law of thermodynamics,
dQ =0 Q=AU+W
~dUu+dW =0 For path iaf,
50 = AU + 20
or mz_’] B AU=Uf—Ui= 30 cal
For path ibf,
or Q=AU+ W
2. (A) W=Q-AU
Sol Efficiency of all reversible cycles depends upon =36 -30=6 cal.
temperature of source and sink which will be
different. 7. (A)
Sol According to Mayer's relation,
3. ©) R R
C-C=—-=54
Sol Tr.K.E.= -nRT= PV p v m 28
En _3, 8. ©)
v Sol Work does not characterize the thermodynamic
3 state of matter, it is a path function gives only
E= Py P relationship between two quantities.
4 ®) 9. (A)
Sol From the conservation of the energy we have,  ggq) % -_ Y% (For adiabatic
Initial internal energy= Dissociation energy +
final internal energy dv
5 05=-14 A
—x4x2x500
2 .. Volume decrease by 0.36%
:2000+g><2><2><T'+g><3><2><T' 10. (A)
ViV,
8000 Sol We know that for ideal gas T T
T=—7—"=100T 1 2
21 (at constant pressure)
e :T=£XT=ﬂXZ73
5.  (B) Vv
Sol AQ=M,SAT =3x273K
=100 x 102 x 4.184 x 20 = T,=819K=819-273
=8.4x10° =546°C
AQ = 8.4 kJ, AW =0
AQ = Au + AW 1. ©)
Au = 8.4 kJ. Ans. Sol. AU=Q =12x100x5x60J=30KJ
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12. (C) 16. ©)
KT Sol. PV = constant
Sol. V= ]/n—m , as T = constant T,=273+27 =300K
= TY
Va, = constant P(Ej = constant
13. (B T,=273+927 = 1200K
Sol. TV ¥-'=constant
74 74 P'-7 T*= constant
T1 V5 =T2(32V)5 = P11—v T1v = P21—7T27
= 2'-'4(300)"=P,"-4.(1200)"*
L_ 1 1
TT @2 T P (LY
G
T 18
L PR 2
= & (T»I ]1_Y
5 1
14. (D) 1 (T
Sol. dQ=dw+dU
dQ = PdV + dU (p1 J” (Tz JV
dQ =nRdT +dU , T
2dU
dQ=—+dU
f (ﬂj “S (1200)14
dau 1 > 300
da ~ (2 -
(?Hj P 0.4 P, 04
- = (4)4 —< = 414
P, P,
du 5
Q=7 14 !
P,=P, 4[04} =P, 4[2j
15. © =P, (2') = 2 x 128 = 256
Sol.  Efficiency of the Carnot engine is given by
T 17. (D)
n=1- -2 Sol. The rms velocity of the molecule of a gas of
T molecular weight M at kelvin temperature T is
where T, =temperature of source given by,
T, = temperature of sink 3RT
Given n=50%=0.5T,=500K Cons™ M
Substituting in relation (i), we have Let M, and M,, are molecular weights of oxygen
500 500 05 and hydrogen and T and T , the corresponding
056=1-"37 or 7777 Kelvin temperature at which C__is same for both
gases.
00 Crms(O) = Crms(H)
T, = 05 - 1000 K
Now, the temperature of sink is changed to T, \/(3 RTo J = \/(3 RTHJ
and the efficiency becomes 60% i.e., 0.6. Mo My
Using relation (i), we get
g (i), we g ] . T,
T, ence. 1, ~
=1- o H
0-6=1- 3000
T,=273+47=320K
T, M, =32, M, =2
or 1500 =1-06=04o0r )
T,= 0.4 x 1000 = 400 K - Ty= 3 X 320=20K
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18. (C) 22, 500
. . dP
Sol.  Adiabatic Bulk modulus B = -V Sol Work done 100 =
ol. Total Heat given -
—p = nRT
YPEy—y 50
W = x1000 = 500 J
B TV T Vol8 1 10
CBy Vo T TV, 4T, T 32
23. 2.5kJ
19. (A Sol. W, + W +W, =0
1
Sol.  Number of moles of He = 7 1
_ = 3
Now T,(56)'=T,(0.7)" Weas = 7 % 25% 10%x
(" (0.2)2—105x 0.05x 0.4 =0
Ti=Talg W, =2500 T = 2.5kJ]
4T, =T,
RIT. T 24. 300 m/s
Work done = —L;d Sol. R.M.S. value for the four molecules is
v
1RET ) \/ (100)? +(100)? + (300)* + (500)>
__4 U Sgy 4
2 8
3
20. (D)
1+1+9+25
3RT = 1001/— m/s
Rmsy, _ Mye 4
Sol.  vgme,  [3RT = 300 m/s Ans.]
Mar
25 7730 K
_ma _ 40 10
= M 4 \/_ ~3.16
26. 72
21. 159 Sol.  (po* hyg) Vo= (Po—Nyg)v
Sol.  ki,=10°A
kx 1
10°+— |=P=|10°+—2> | = 5
[ A j ( SAJ 1.2x10
V=V, +Ax=A(,+x)=1.2V,
Iy PV, _PV
—1.2A10:>X—5—A T, T
(H+8)x4=(H-8)x5
5 —_
Te PV T, - l.2><l(5) ><1.2V0><273 4H +32=5H-40
BV, 10° <V, 72=H
27. 750
1—(p. —p.)>2
Sol. W=W, 170, =P)” | 750
= 300 x 1.44 = 432K (Po—D )2
0o~ P
= T=432-273=159°C
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28. 2 30. 20
Sol. PV1:n;:T kx 5
PA£=3—2RT Sol. pi—p0+A =2x10°P
p;=2x 10° + 10° x
_m v,=1A
PA(10-0)= " RT V= (14 A
/ 1 PV
m = Z T = const.
. A y 10— A R
2x10°x1A  2x10° +10°x
= x (1+x)A
p p T0 2T0
T T
4v (2+10x)(1+x)
40=10—1 o 2
¢ =2cm] 2.4=(1+5x)(1+x)
2.4=1+ 5x2+ 6x
29. 900 5x2+6x—-14=0
Sol.  (p,+ 100) x 400 = (p, — 100) x 500
100p, = 100 x 900 —6+4/36+4x5%x14
P, = 900 m X = =0.2m=20cm
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