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Heat & Thermodynamics

HEAT & THERMODYNAMICS

1.

| TteX T ki YI5eh el il foh A ard a1« (STP)
T T, TSI Fisha A W et 3 TR ST i
B § 1 AfE y = 1.40, T &9 5R1 53 T

TH & : (3= 4.6555) [l ! 2TEI 719 A
(1)905J (2)487  (3)60.7J (4)100.8J

Cp 5
T e, e R 3 R A AR
Cp 4
T e, fovwd fod =3 £ 3@

C
Toyetran strar & | i & 59 g & ford é HIAFTI

(1) 150  (2) 142 (3) 145 (4) 1.47
Teh &M 3 &1 900 K 31X 300 K & 31 3eA1
YeRl & &" FAT W ¥ T UAE 9%
(cycle) B 1200 J UfATO 61 h7d Hal € 1 3
71 a9 ot e YR § gfd 9 forat oA
JH)Srewms____.

HTg & o gU 3 TR 1 & YEid T9R TUh
THYHRR T : 5 x 107/°C x-feen § 721 5 x 10-¢/°C,
y 1 z-feemedi 61 afc SEh ST TER U
Cx10',CRA,MCH AT .

T TETT HMEN SoF WA FaEA (TH 31 gRI
Bret T FEgUl HEAT W 3T g 1w H
AN FT S 2 1) H T, ST, TOHH & S5
el & o9 o gL ¥ | I8 T o TTH A
YR 1 ATHM T, § A1 §E =1 & 30 FoAT
JER 1 q9HM T, § 3R w8et 3 & o 1
TATIHE T TER 51 & T T ATIqH= i T R |
FfE 1 $T FHM 1 1 IeAeA HLd & AT, T,

T, § waw
2TT,

(HT= T+T, 2)T =TT,
T, +T,

B3T= 5 @HT=0

Teh SSARIE Iishan H Uk 3Teel 719 o1 ST S
B T B | 3Tk HR 3Gk {U3il § B el Tohdl
1 S T 1, W FeH 1, 8 S ¢ | A 39 I

el Co oy @ ot s

1l

1)2
(D (5) (22

1 ¥
@ 3)

100°C A9 6t M UTH SS9 <h1 200 UTH o § Th
SR o= § e s €1 arsy e 3 g
S T ATIHI STI Tt o SR o7 | AfS 78 Fighan
% 310 | 40°C 1 9 T & At M w1 9 § 2 (ST
1 AR FET 540 cal/ g AR IH HT e
o1 80 cal/g ®1)

1
3 5

= fed T feeil # A o fot eveet i & sty
1 ST TR T t (ST STRITR R o ot ohl TH)
1 aqHE (T) & @y fa=ro femma 82 (@t
Teh feh ©)

t t
(1) / (2) /
I T 1/T
t t /
3) \ @ _
T 7
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10.

11.

12.

ALLEN .

Th SIS 9ok xyzx &l V-T T fost 7 fe@mn

T 7
IZ |

X
.

T

TH <k o1 Haltad P-V UTh = & 4 A |1 &2
(o=t HiehTaes §)

P P
‘ }Iily @) YTELZ
\Y% v
P P
X Z X y
Q 4) Q
y z
A% v

ek witeh Y | m el SerTeh T s+ Ueh UET €1 <hT
1 g & TSRt TR Uk 0 ¥ | 9% Eie g
0°C TTIH & I H TR 181 % 3R SHeh! ewalTs ol 20
cm ST 9T & deX ¥ | STl U ST a9 4°C el
I T STa1 € 59 W18 WA Al WRT S s
21 cm B ST ¥ 1 @9 0°C & Gel 4°C T IH 61

el T § 9 fopge e §2
(1) 1.01 (2) 1.04
(3) 1.03 (4) 1.26

. 1
Teh hTHI 351 ki Q&7 (efficiency) 1o g

T AR & ®Y § 990 | o/ S @ 81 At
IrsRer W fhan S aren & 10 J & O fea
TS ATIHIS J ST h1 T STt S75HT T A &

(19917 (2) 100 J
(3) 9017 1]

Siferad 719 & n Hiew iR ST 719 (39 o7
1 g HM) & 2n Hicw i fagror 1 street 9w @

34 fago & ferd C /C, 1 #H B
(1) 67/45 (2) 19/13
(3) 23/15 (4) 40/27

13.

14.

15.

C, C, a1 C, @9 9T (containers) ¥ fo=d
- Qo I T T g3 ¥ | e 31 U 9
3T 3TerT Tt § I iRt fetran San € @ 39
fasror o1 SAf<a9 AIHE T 21 ST €1 urs | fad T3
et bl /ST (12X o) IR Arqq= T |1 A =1 difetsht
T fean gen 1 (T | T fafya = =t gfwan A
SSHT T &7 TRl 8371 ©)

clc, o] T
1|20 | - |60°C
— |1 |21 |30°C
20 | = | 1 |60°C
ulu|ul e

0 % T (°C H) & fehead QUi T ........

TRl I T TR ST STie! fEueame: 19 A iR B T
foaR Y | T A & 31U & € T S S m T |
T B & o70] S T off Shd © 3R ST goAum

%%I A 3R B &t faferse s, e 2
1 Cy, =hT ST 8 :

(1)7:9 2)5:7

(3)3:5 4)5:9

T fed 7 urwl § S T urw fas | fewr T
SEHNTTST <Ioh 19 TTohall o FHIe oh 14 TTshall LI
T H 1 5 2 T TgioH Ui 51

(Ferst wishfaes & 1)

T—> T—>
2 2
\% ‘& \%
3 | A @ |/ El
T—> T—>
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. ALLEN Heat & Thermodynamics
16. <G -3 (qr] St 51991 = 0.07 nm SR | 22, 9 U €1q ¥ 99 qR H A@9EE 0°C F 10°C 6
R = 40), T4 S (AW S 5531 = 0.1 nm, ST ST § T 3HhT e 0.02% 91 St §1 39
LAY YR = 140) & $HTE SIa H TLATIRT i S RO $H T H B aTel Fiaeid Sgald &l 7
THTTH & AT SHRT arqeH ot THaHE €1 37 T4 # q foreh feheaq §2
(3T 3R STE) & T[T & S3ed ot el (mean (1) 0.008 (2) 0.06  (3)0.8 “4) 2.3
free time) 1 37U f7=1 § | fhge fepeau g2 | 23. T TR H ot g€ dferam 1 arque 32°C, o
(1) 3.67 (2) 4.67 1.7 SYHUSH TAE & SRR § | 576 I TR Hedl ©
(3) 1.83 (4)2.3 T e & I A% 39 9 Sifrem 9 therd! €1 9%
17. QUEH 300 K 8 Y& 2 1 Hidt fgaeame smest 9 Thard:
(y = 1.4) 1 9ed TG0 Yhal g1V, e 9§ (1) sIfawea €GsA (Irreversible adiabatic)
V, . ) sAfamig guarda (Irreversible isothermal)
>~ 16 S b T et fehaft STt ¢ | el 5 (3) dfdardt ®greq (Reversible adiabatic)
T 9 g1 2V, ST T o e feon (4) Ffqerd! Harda (Reversible isothermal)
ST B 1 afg Tt wfwmemt wifasween (quasi-static) | 24.
B O 719 o1 SAfm a1 (Freheam qoitss °K H)
o .
18. Us g & fasor # 3 Hier effaeH iR 5 Hia st
S T AT TR 2| 78 A gQ foh S T eTeRt © TR STU[aTi 1 O T STt | 3 a1y ot
e SRS # o1 3@ §, 30 fsron ht sirafiss s R B ¥ 3R T A S wH B e T
(RT =1 3hTE H) BT : oA e 3 (rigid) B @ S T ¥ 3@ g
(H 11 (2) 15 S ATIHM T TR T Hiet bl ST St 2ifil:
3) 20 “4) 13
19. T& 3= 20°C 3R | IASH TaE R I & 5 1) IRT () SRT
T B SR ST S S S e A 2 2
1/10 STFa T 9T (compresses) 6I'T{_dT%I EIR 3) ERT (4) 3RT
%! fgoATres e i\, foweh o10) g3 &, A g 2
a@qﬁwmw-ﬁs—gmkawa 25. W@aﬁ@aﬂmﬁ%%ﬂw &HdT
SR ¥ | X 1 T Fehee g § & _ 500 cc & 1 ST HH 30°C WV, S 1 9 &
20.  50.0% S&d 1 Tk T5H 19151, 407, +1257 & T8 N S o A seer R 5 e
Q) S T T T e e | ey @Fﬁmwmﬂﬁrw%mﬁsﬂw%w
HQFARE - WH‘@HWWY@W=6XIO‘6OC‘1@TQﬁW
(1) 640 J (2) 400 J WWWWY(W)=I.5XIO_4 °C-! ‘_EﬁT‘h
(3) 980 J (4) 40 J (ccH) VHARZM |
P21, wwEeEdaT vl onev e e | 26. e ol guEer e & u e w arA feow game
1 S-SR T A S ¥ A R Fet W 50°C ¥ gH & fordl 160 Helkt o 1
: H Y HH-HH Y HYT G B 2 ST Tedl §| AfS 39 9 & TH g &
: (A) ra s & sl gE U AE e 100°C & 3uel &1 W T feer st W | 4
: (B) g el & sived T @ wHg B HH 240@@'&3@1”‘1@%@33%%@9@?3&
E TR 1 WT HifS (degrees of freedom) kT HIT T
: (C) S STsiah S TERTIe 1 T T aee S| (8 HT foh 71 St @)
E (D) @& ARl & Hd THUA & THF H °H ()3 @3 (3)6. @7
o S 27. W& 91g 1 a1 g7 Tiren 300 s H 50°C | 40°C 7
<

(1) (©) = (D)
2) (A3 (B)
3) (A) 3 (D)
4 B) 7 (C)

ST 2N Sl & | AT 3k STH-"TH o SITTaRT 1 A9HM
20°C B 37Tt 5 TRl & aIg 39 Tirel ot araw
H § forgeh fehean 2 2

(1) 33°C  (2) 35°C

(3) 31°C  (4) 28°C

4



Heat & Thermodynamics

ALLEN .

28. TH A mdr (S gedis 20 g) H 25°C W
180 g U o g3 ¥1 T@H 100°C ATIHME &Y 'm'
7 arsg A 6t St § 56 e argaE 31°C A |
SR m 1 FeheeH T & (ST 3Rt T S = 540 cal g,
Tt ot fafdme S 1 = 1 cal g! °CY)

(1) 2.6 ) 2
(3) 4 4) 3.2

29. e T UHESRE 0°C d9HE s 100 TMH 9= hT
I T3 T G A H ST & il 3 ST STeRy
(AMTEE 27°C) B SISt TR S %1 7E e §
R BT (91 1 T ST = 80 Cal/gram) ? 3T

frehea quriess & fared |
30. fafy= R & STupedi arett steet 4 & fad C/C,
ST 1 THEH i |
3T T IHR Cy/C,

(A) THGHIUIHR @ 7/5
(B) fgwmfoas sifga (1) 9/7

S|

(C) fguemfoass s=ifga (1ID) 4/3
S|

(D) Fraefoass siftga (IV) 5/3
S|

(1) A-1v, B-1, C-11, D-11I
(2) A-1v, B-1I, C-I, D-11I
(3) A-1II, B-1V, C-1I, D-I
4) A-1I, B-1II, C-1, D-IV

31.  SSH TRl st fafa T g § (F&f K e 6

AR )

(1) MLTK
(2) MLT2K
(3) MLT2K2
(4) MLTK"!

32. < i fafime o = 4200 J kg! K- 91 9% i
T 5T = 3.4 x 10° J kg Bt ¥10°C aeft 100g
T T 25°C T 200 g STt § STl STl ¥ | STet b1
A 0°C R Igo T % 1 ST fohaT A

(gm ) Tt smeft ?
(1) 61.7 (2) 63.8
(3) 69.3 4) 64.6

33. T & UH H (.] Tt ThIREfves 3meet 19 200K
AT TR 9 g2 71 AfE 400 K ATIHH R 39 719 %
0.05 =t =1 39 fafya feen /& & o & T
fqH ArTaEe araHe (K H) SRR 8Rm:-

34.

3s.

36.

& T Tiftolt § ue e W N el Seamfast
gferaned 1 < T sTewened W Hel i | Tl AQ
T 1 <t T arelt o, AW o e 6 aen

AU T &1 stiafier St § uiad= gt € 1
EIER CELO|]
(I) &5 (A) AW =0
(11) T (B)AQ=0
(I1I) F93Trdfeh (C) AU # 0, AW = 0,
AQ=#0
(V) FHeTst (D) AU = 0

(1) I-B, II-D, III-A, IV-C
(2) I-B, II-A, 1II-D, 1V-C
(3) I-A, 1I-A, 1II-B, 1IV-C
4) I-A, 1I-B, 1II-D, IV-D

Teh 3T T TR Feer Ao W edrg 4 sAfafier gama
AP T TR 35 3T | 819 STl IRed= S &l s,
el 39 19 1 arqHH feer gare R et 91 (AT) %4
Y Sl B T & SRR qmHe o <o e
300 K 3fiT 2 Srguead gad (atmospheric
pressure) % SR ® | A IATI = CIAP q, A C &

M (K/agHved g6 ) B |

= fafi afsramd, < for T ateel Thaemns |
ﬁWHﬂﬁﬁ%,vaVﬁﬁﬁﬂWTﬁ%l g} R
A—>B,A > CTIA - DA faf=a T g
T wfshanadt 8 g T=iiieh Sl § UReAE,,, B, .
WE, 4R femnmsdw, W, TEW, T
fean ST 1 39wl o o TE W ©

(D) Eyy=Epe =By Wy >0, W, =0, W, >0
() By < By <Epy W >0, W, > W,
(3)E,,=E,.<E,,W,,>0,W, =0, W, <0
DB > B> B Wy < W< W,y
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. ALLEN Heat & Thermodynamics
37. 210 m/s 1 = 9 TqEiel Th 5 g 1 Wl Th | 42, fore oeel T Tuysd @ d wmiadn wd Sreo
e égawﬁ S gl Waﬁ?’“ﬁ”ﬁm T HiTE & | 19 o1 O T R e T g | 5 i
Sl Tt § S & ®Y § AT 1T ST, ARl | 3 T W s a w5 -
T &Y | gRafdd & S § 1 9 et & verd i
ferfemse o1 0.030 cal/(g—°C) &, 0 Tiedl = qreHA G, .
# gfig o1 = ST & Y| T, ) TR A
(fem® ¢ 1 cal = 4.2 x 107 377) ;
5
(1) 83.3°C (2) 87.5°C () U=ZRT @& y=7
(3) 119.2°C (4) 38.4°C ;
38. T AI9H @ 2 cm IR 1 FE & T W, 4 om’ @) U=>5RTamy=7
ST H T TR IR TG 6§ T[Tl i we
ST e 2 (3) U = SRT @ y=g
(fem & : T qomE R Uk 319 1 3fr|a Tfas i
=4 x 10erg, g = 980 cm/s* IR IR 1 el = 5 7
13.6 g/em?) @ U= R @y=y
(1) 5.8 x 10" (2) 5.8 x 10'° 43. <T@ P, T AUHH 250 K T 3G V, & Th 9o §
(3) 4.0 x 10" (4) 4.0 x 10 TEURATI 379] k1 U 19 &l T ¥ 1 I A g3 fo
39. foreht EareH Hfshan # Tk fEaHe 9 T B e eyt =1 fereiror 259 ¢ forerd fop et 6t s &
T 32 T B S § | Uik & 37 H i w1 e TR B, 9 d9EE 2000 K W 2V, ST %
3G I[& & gare W n T[AT I Sl € | n 1 HH A T I3 § T P2%| WPZ,/PI_OI'T[":I'H% |
{ 44. TEEY AR A STIIET H1E Hi a1 B, F=-fa=
(1326 (2 3 () 32 (4) 128 vl T T & et 3orT =TereRad w1 K, K,
. . : A K, ¥ 371 Fot o STTOR U oelt B B T H
40. <1 ST AR HI AIRE L, A€ L, € TE ST Wi ,
. . S fean 71 ¥1 39 T B & Tk fR & 100°C
AT JHR 0T, Iz o, T o, T 1 A 37 T/ &
g maﬁwaﬁagwwwmwmm W@fﬂiﬁOTWT@ﬁ%(ﬁﬁ?{ﬁaﬁ) | AT
: # T8 HI G & aIEm70°C R 20°C § 19 B8
; 4 %% LL, 1 Hel H SO T &7 Tl e g, 0 K, K, K,
© O e (L) @ 2 o e e e
§ OL1+OL2 G‘IL1+G‘2L2 Kl \||||||I?|2|||||II/ K3
: 3 = &L 100°C NNNNEHEHHHERY /T 0°C
70°C 20°C
S 4L TrE2rsH 19 300°C aTTHH T & TR § | 5 arqHE
% (Kﬁ),mmm@ﬁﬂaﬂﬁ—mw—ﬂ@(rms) (1)K1:K3=2:3; KZ:K3=2:5
ST TSI ST o - &7 B SRR B, ¥ @K, <K, <K,
8 | (N, ¥ =1 Hier 5e97M 28 g §1) DK K =5:2K K =315
! H K, >K >K,
H




I Heat & Thermodynamics

ALLEN .

45. TEP AN AHH T RIS T4 & fordt o70] 1 shiHeh
T o o1 ol ArA Sh1dd, 19 (T) & e F=fea
i foprdt Wei e & AR yREfda S g ?

1 1
M Jr (2 T (3 JT 4T

46. T IS & YATCH H hIZUHITHIE G T SRS
T 9 T =k B O § | SH o o feheed ger

(fera #) 2rft .
4 B ¢
2P, 4 v
PT <)
j j
V, 2V,
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. ALLEN Heat & Thermodynamics
SOLUTION 5. NTA Ans. (3)
1. NTA Ans. (1)
Sol W:nR(Tl_TZ) _PV,-PV, ‘l' Qu
o y-1 0.4 —
Sol. W
100— 100 x3 ‘l' |
4.6555  _gg9(- Q.
0.4
QH _ Tl
2. NTA Ans. (2) 0 T wdW=Q, -Q ..l
L
n,Cp +n,C
Sol. ¢, =R Q T |
ny+n, T adW=Q -Q )
L 2
_ n,Cy, +n,Cy, 6. NTA Ans. (1)
Yany4n, AV
Sol. toc /7= (1)
) SR 3 8R VT
Cp, %5 * oy TV’ = constant w(2)
Yeq = -
d Cveq 2X37R+3Xﬁ 7+l
2 2 Stoc V2
5.1 17 7. NTA Ans. (40)
2 M m, Sol. M x 540 + M + 60 = 200 x 80 + 200 x 1x (40— 0)
3+9 12 =M =40
Correct Answer : 2 8. NTA Ans. (4)
3. NTA Ans. (600) Mean free path
Sol. Mean free time = —,______ =
Average speed
Sol. | 900 |
-1
Q1 = Q +W \/ETEDZII
C>_>_ = |[8RT
W=12001]J ™
Q,=Q
| 300 | toc Ned
g Q T y — z = Isochoric
H Q_ T Z — X = Isothermal
E 2 2 P
] Q+1200 _ 900 x y
* Q 300 Q
Q + 1200 = 3Q z
: Q =600 J.
: 4. NTA Ans. (60) 10. NTA Ans. (1)
: Sol. m = p,A (80) (i)
¢ Sol. y=ay+ay+a, m = pA (79) ....(ii)
%

=5x10°+5x10%+5x%x10°
=(050+5+5)x10°

y =60 x 10

C = 60.

ZOCmI

I80cm




IR Hcat & Thermodynamics

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

ALLEN .

NTA Ans. (3)
Refrigerator cycle is :

W W
Q, W+Q_

i_ 10

10 10+Q_

Q =901J

Heat absorbed from the reservoir at lower

temperature is 90 J
NTA Ans. (2)

n

NTA Ans. (50)
According to table and applying law of
calorimetry

IT, +2T, = (1+2)60° ... (1)
= 180

IT, + 2T, = (1+230° ... )
=90

2T, + IT, = (1 + 2)60
=180 3)

Adding (1) + (2) + (3)
3(T,+T,+T, =450
T, +T,+T,=150°
Hence,
T, +T,+T,=(1+1+1)0
150 = 36
6 = 50°C
NTA Ans. (2)
Degree of freedom of a diatomic molecule if
vibration is absent = 5
Degree of freedom of a diatomic molecule if
vibration is present = 7

Cf—fARzéR&CVB hip_Tg
2 2 2

Cl_5

c’ 7

15.

Sol.

16.

Sol.

17.

Sol.

NTA Ans. 4)

In process 2 to 3 pressure is constant & in
process 3 to 1 volume is constant which is
correct only in option 4.

Correct graph is

NTA Ans. (1)
ALLEN Ans. (3)

1
[
V2mn d’

A 1 1

oM v [M
J2m d> V3RT

v \2m d*v

u_ (M4
M, df

_ [40 (o)
140 (0,07

= 1.09

.. Nearest possible answer (3)

NTA Ans. (1816.00 to 1820)

PVY = constant
TVi-1=C

7

7 —1
300x VS =T,[ |
16

4><g
300x2 5 =T

2
Isobaric process

nRT
P
V, = kT,
2V, = KT;
1 T

—==2=T, =2T,
2 T,

V=

(D)
()

8
T. =2x300x25 = 1818.85
.. Correct answer 1819
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. ALLEN Heat & Thermodynamics ||} EGN
18. Official Ans. by NTA (2) Average collision time
fnRT fn,RT mean free path A
Sol. u=-—1—+2-2 = =
2 2 v, (avg speed of molecules)
u ng 3RT + 3x5RT — I5RT -+ avg speed onNT
. 1
19. Official Ans. by NTA (46) <. Avg coll. time T
Official Ans. by ALLEN (46 Actual 45.78) oy .
. . Hence with increase in temperature the average
Sol. Diatomic : . .
f=5 collision time decreases.
v=17/5 22. Official Ans. by NTA (2)
T,=T=273+20=293 K . AL
V.=V Sol. Given .- 0.02%
V, = V/10 A
Adiabatic TV*! = constant AL =LoAT = —=aAT =0.02%
L
v=1 _ v-1
Vi =1V, . B = 2a (Areal coefficient of expansion)
NaeR = BAT = 20AT = 0.04%
TV =T, [Ej Volume = Area x Length
— 2/5
=T,=T.10 Density(p) = Mass _ Mass :ﬁ
25 2/5 Volume AreaxLength AL
R 5x5x —x(T.107° =T)
AU = DfR(TG, -T)) _ 3 0
2 2 3£:%&_%(Massremainscmstant)
_ 25x25x% T 1025 _1) p A
(Ap) AA AL
_ 625x293x(10*° -1) =| — =T+T=BAT+0LAT
6 =0.04% + 0.02%
= 4.033x10° ~ 4kJ ~0.06%
20. Official Ans. by NTA (3) 23. Official Ans. by NTA (2)
Work done Sol. Bursting of helium balloon is irreversible &
Sol. M= THeat suoolicd adiabatic.
catsupplie 24. Official Ans. by NTA (4)
l_n_1915_40+125_Q Sol. DOF=3+3=6
2 1915+125 U=£nRT=3RT
1 2000-Q 2
27 2010 = 2040 = 4000 - 2Q [ 25. Official Ans. by NTA (20)
2Q = 1960 Vo
Q=9807 v AV =(V, -V,
21. Official Ans. by NTA (4) Sol. . = [AV=(V - V,,)
Sol. The mean free path of molecules of an ideal "
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gas is given as:
o Y
V2rd’N

V = Volume of container

where : N = No of molecules

Hence with increasing temp since volume of
container does not change (closed container),
so mean free path is unchanged.

After increasing temperature

AV'= (V' -V )

AV'= AV

V,-V, =V, U+, AT) - V_ (1+y, AT)
VOYb = mem

v o< Vols _ (500)(6 x10°%)
"y (1.5x107™)

=20CC




26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

Q,= —x80x%x100%x4.2+80x100x4.2
273

Q,= @x80x100=8791.2 cal
273

u +u,=u'+u
(0.1) C, (200) + (0.05) C, (400) = (0.15)C, T

800

Heat & Thermodynamics ALLEN .
Official Ans. by NTA (3) 30. Official Ans. by NTA (1)
nC,(50)=160 C, o)
nC, (100) = 240 Sol. Y=C—v=1+¥
G, :@:l where 'f' is degree of freedom
= 2C, 240 2 5 s
(A) Monoatomic f=3,y=1+ - ==
. y:iand f=i=6 . L >3
' 3 y-1 (B) Diatomic rigid molecules,
Official Ans. by NTA (1) 2 7
f=5y=1+ 3 = 5
50-40 50+40
300 =B B -20 (C) Diatomic non-rigid molecules
2 9
40-T 40+T f=7 'Y:1+—=—
= -20 )
300 B( 2 ) . .7 . 7
(D) Triatomic rigid molecules
1
. r=10 2 4
3 f= 6’ Y= 1+ g = E
Official Ans. by NTA (2) .
31. Official Ans. by NTA (4)
Cal H,0O Sterm 40 JT
20gm 180gm m Sol. - E: kAd—
X
25°C 25°C 100°C 40
200 x 1 x (31 - 25) (dt)
=m X 540 + m x 1 x (100 — 31) k= (dT)
Official Ans. by NTA (8791) A[d)
X
heat rejected [ML’T ] R
kl= =55 = MLT "K"]
Q. [L2][KL ]
32. Official Ans. by NTA (1)
2 Sol. Here the water will provide heat for ice to melt
w—> Z > therefore
| mw Sw Ae = mice Lice
Mo, 0.2x 420025
heat absorbed Mee = 3.4x10° .
5
w+Q, = Q, = 0.0617 kg :
w=0Q,-Q, = 61.7 gm %
COPp Q _ Q, _ 273 _ Q Remaining ice w11.1 ri:maln un-melted %g
TN TS0 300-273 W SO correct answer is g
> 33. Official Ans. by NTA (266)
we 2 80x100x4.2 Official Ans. by ALLEN (266.67) :
273 ' Sol. As work done on gas and heat supplied to the é
Q,=w+8, gas are zero, g
27 total internal energy of gases remain same g
%




. ALLEN Heat & Thermodynamics
34. Official Ans. by NTA (1) 38. Official Ans. by NTA (3)
Sol. (I) Adiabatic process = AQ =0 PV 3
No exchange of heat takes place with | Sol. n= ——, ZkT=4x10"
surroundings RT 2
(II) Isothermal proess = Temperature remains PV
constant (AT = 0) N= ﬁXNa
F
Au:EnRAT:Auzo :2><12.6><980><4 _3.99 x 10'8
No change in internal energy [Au = 0] EXIOM
(IIT) Isochoric process Volume remains constant
AV =0 39. Official Ans. by NTA (4)
Sol. In adiabatic process
W = IP.dV =0 PV? = constant
Hence work done is zero. P m) B
(IV) Isobaric process = Pressure remains constant F = Con>ie
W=P. AV =0 as mass is constant
F F Pop’
Au=—nRAT =—[PAV]#0
2 2 P P ¥
Lol 2 =32)P =27 =128
AQ=nC,AT#0 P, P,
35. Official Ans. by NTA (150) 40. Official Ans. by NTA (4)
Sol. PV =nRT Lo Lo
PAV + VAP =0 (for constant temp.) | Sol. AtT°C L=L+L, [— T —
PAV = nRAT (for constant pressure) ) 4 | ' (L +L), o
AT PAV + Leq =L, +L, [ ]
nR where L, =L, (1+0,AT)
AP — PAV ) ) '
= —T (AV is same in both cases) L, =L,(1+a,AT)
AT _PAV .V -V T Eeqz(L1+L2)(1+aangT)
AP R —PAVISESEE = L, +L) (1 +0, AD=L +L, + LoAT + LoyAT
(PV =nRT) =L, +L)a,,=Lo,+Lo,
, y_T ﬂ:ﬂzwo = a _Lioy+Lya,
g nR P AP 2 avg L, +L,
:
- 36. Official Ans. by NTA (1) 41. Official Ans. by NTA (41.00)
§ Sol. AU =nC AT = same Official Ans. by ALLEN (40.93)
4 AB — volume is increasing = W > 0
£ . . 3RT
: AD — volume is decreasing = W < 0 Sol. V_ =,—
§ AC — volume is constant = W =0 M
é 37. Official Ans. by NTA (2) VN2 =Vy,
g‘ 1 o1
: Sol. Emv XE =msAT \/3RTN2 _ \/3RTH2
2 M M
: % 210° " "
g AT = = T
g 4)(5 4)(30)(4.200 23: Hz = TH2 :40928
= 87.5°C 28 2




42.
Sol.

43.
Sol.

44.

Sol.

Heat & Thermodynamics ALLEN .
Official Ans. by NTA (4) 45. Official Ans. by NTA (3)
Total d f freedom =3 +2 =5

otal degree of freedom + Sol. v, ﬁ
nfRT  5RT .
U= =>— t, : mean time
2 2 A : mean free path
'Y:>&:>1+2 :)1_{_2:}1 :LOCL
C, f 5 - JT
Ans. (4) o
Official Ans. by NTA (5.00) 46. Official Ans. by NTA (19.00)
PV = nRT
P,V, =nR 250 B C
5n 3P(J T 7
P, (2V,) = Rx2000 !
Divide P+ <
Sol. 0 A D
i _ 4x250 . .
2P,  5x2000 v oV
0 0
P 1 P
Fl = g = Fz =5 Wseon = 2PV,
2 ! Qm = QAB + QBC
Ans. 5.00 Qs =nC(T, -T,)
Official Ans. by NTA (1) 13R
K, K, K, = T(TB -T,)
100°C N\ 7T o ¢ 3
70°C 20°C =2 E(PBVB -P. V)
Rods are identical have same length (/) and
area of cross-section (A) _ g _ _
Combination are in series, so heat current is - 2(3PBV° =B Vo) =3EV,
same for all Rods Q,. = nCy(T.—~ T,)
AQ) _(AQ) _(AQ nSR
( A j ( A j ( A ) U = el
— - 20-0)K A
(100-70)K,A _ (70 -20)K,A _ (20-0)K, _ E(Pch PV,
14 14 14 2
30K, = 50K, = 20K, 5 15
3K, = 2K, = 5(6P0Vo -3P)V,) = 7P0V0
K, 2
—1===2:3
K, 3 nzﬁxloozLY;xloo
5K, = 2K, Q. 3BV, RV,
KZ _ 2 _ .
X5 2:5 400

=——=19.04~19
Ly
n=19
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