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Describe the different methods of heat transmission.
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Two metal plates wh ngth are l; and I, and heat conductivity K, and
K, respectively are intérconnected in series. The area of cross-section of

both the plates is e. Find the expression for the temperature and

equivalent cond of the contact surfaces of plates.
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Arod of 0.5 m length covers lengthwise with a 4 mm thick layer of rubber. If
its end is set at 50°C temperature, then find the rate of heat transmission
throught it. K, o¢a1 = 0.08 x 102 Jm-1 sec—1K-1, K, ypber = 12 x10 “ Jm-1
sec-1K-1 (UPBTE 2007)
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Define coefficient of thermal conductivity. Describe the lee’s method to
determine the thermal condu€tivity of insulators.
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, different materials rods are in proportion 1 : 2. When
eir heatin}g gradient is kept equal then every rod transmits 10 cal/sec
eat. What is the ratio of their heat conductivities?
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Explain the meaning of the following:

1. Inactive process, 2. Isothe

ocess, 3. Adiabatic process, 4. Isobaric

process and 5. Isovolumic S.
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What is the zeroth law of ther amics?
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| Exp?ain tl.le first rule of thermodynamics. Describe in what way it cenfirms
the principle of energy conservation. Write its limitation.
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Write the first law of thermodynamics.
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‘ What do you unders by internal energy.
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Describe the second law of thermodynamics.
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Write the second law of thermodynamics.
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What do you mean by adiabatic process?
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FGHUSH I Afer B S @ i et Faper o @ o 15 3 #vpe % 5o
G A € (319 FH B & HROT) | 39 ot @ 2 & 9% VG F € o It €, 376 3TH A
ﬁﬂm%lmﬁﬁmﬁww Weh™T T TSI 3T aIgd dledT & 3141 i3 Halaa
e T &

Ifg e =t SaR I Abdolute insulator) % Ta1g I B, A T< (slow) Ta ¥ fFam w0
IREdA 9T ST e Rl
TSI WshH 9igEd & oisson’slaw)%wm%,ﬁﬁﬁ'q%

pvY = fagdais

TEl, y e &t qiRaall Cp G941 €y, I 3UA =

BN

() T T SEfhe Fi 249 § T WA WA T F WS H W & S
(if) TIEfRe F 2gd A ITEH aled el o W, WEfed #i 7ga | fwet ag w1 3ve €
(iii)) T SEIHFALE (CO2) F FHITS Fl IS WA I W THH Y T (dry ice) 9 I

-~ o~ o~
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What do you understand by isothermal process? Prove that the specific heat

of gas in the isothermal process is infinite.
Iz qHard wepH mmwnmﬁaﬂaﬁqﬁaﬁ?(mammﬁ@ﬂ@ﬁw
sfh A W fam &1 a9 for @, @ 39 YHE % wEY F1 gEard e Fed @

A TH T € b Freema # st # oftada ot & Fepa @ ¢ AA9iq Fget 2
ereTond, Afg fhet e w1 e agrn S sgE T o ag, At I A S
#a: FAAR YR % fu sArervaes 2 f e &1 foret 08 ada @ @1 <19 S S ol
A 2 foed fam st ardmeror § o &1 seH-YeH | 1T 1 S e W,
IGh! TN AT H FeAl S, 991 e 9T Saqraol Sl [ 371 S fe T &1 arg goi
st F e fer @) fé’

ygfa ¥ &1 ot ugrd yof gerers @ 2, o qof R T ST ) AAEeE qul
quArd YehY T A 2 FH UEdA i ga Hil- 2 fop fepm 3R 9maET & 75 SO %
ARH-YeA * foau vt g9g faa @ 3R feor @ 19fq Wk @ THaTd 2
Iererond, afe en ey 9 ¥ a0 T WWWWW%aﬁW'@
faee gr, 19 & ¢t wdifed i T3 S F SO 3 B 3R T 1 a9 s
qﬁfaamaﬁéﬁaﬁwh , Aq: (6@ 1 e SraEer ¥ 9ot S hed:
a3 %1 a9 & g Afe 9 , 8 1 JER B fean S @ e #1 ag s 3k
g ardEr @ Hu iy YRfEeh A9 YA: T ST oA
mﬁmw@w%ﬁw@ e % fordl frepm 3t e qul gemerss & 9o v =
i1 2

A e A, Wwwmmm%amwmmmm%
fAfrea goamA wﬁ?mp%aw@qﬁr 21 TQ WK, -

w mmamm Py 9V, 991 <11 T T AT P, TV, &, A

PV =P,V,
mm%mwﬁﬁtwﬁ%m AT SR B Y Y s SRR Tt 2
mmmﬁﬁuaﬁﬁﬁnzmmﬁm C= Q

m x AQ [Q=mxC x AQ]
-_Q

mx 0 [-aQ=0]
= oo (31

Agtq wward wRA H T # fafre s afta se e 2

2 M R T e g

R T S NS
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\ Calculate the work done by the gas in adiabatic process. .
JaT O R aTeY % e @ e 2 i i
3G J 919 ShAS: Py, V; 9 T; 991 T4 YO % a2 EGa—
H=H T, AT QN A FA: Py, V, AN T, £, A ,
19 g7 fe ™ % appen Rl Ammeter
N ON\\\NO
Ll -[Vl Prdv .00 Porcelain tube
dv = 19 &1 I GeH TER e'm,,,
P = ¥OR & BN 19 &1 dichifers @ 0.8
TI YGR H FHEH PV = fgdiE 4,

p:i:k.v—v ’ o ...(ii)
VY
T (i) ¥ P HE IE () H T
W='[V2k-V‘Y -dvzijZV‘“f -dv P CC P
E & C 1
. > Vv, L1
- k.{v / I Copper wirc

= = ~(]“;z - Micra disc

(
1-v _yl-7
© 2 ¥ ] Porcelain
/ tube
- 1

"Rﬁ %zPZVZ =k
kwuamwaaaﬁa@aﬁm, 0 O
" AN

'_'[PZVZY 'Vzl ¥ - prlY ¢ Vll -1 t/ﬁaﬁnum wire

-y
1
O_ W=——[PV, -PVj]  ..(iii)
1-7
", PV = nRT ¥, P,V; = nRT; 941 P,V, = nRT,
W ad1 p,v; % WA T (i) B W@ W, Mica sirips

W = 1—1—\?[nRT2 - nRTy] oz 9.9
nR

W=——[T, -T)] )
1-y S ...(iv)

W(iv)ﬁW%ﬁMWmmmammTaTww
wﬁwm%ﬁtﬁammﬁhw%mﬁﬁqwaﬂ;ﬂﬁzmé' w2
afe w moTEE ¢ @ o FE R T e w wde ot (7, 1) @
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(i) T S, (i) ATg-yavrE)

Explain the following in reference of heat conduction for a rod
(i) Permanent state

(ii) Thermal gradient.

(UPBTE 2001)

goe () R FrEwn A el T ¥ U R @ omar T A F9 B I T FE
(section)Wmagm%;ﬁﬁﬂ@wm,%ﬁm ATIshe fEr 31 e
2133 fourfit ¥, 52 %1 vl e o | veeh e @ R Fen T 7 FE
areell (laterals) | e qen fafseor &t fFan ¥ g aaeRor 3 2 T A9 7 F T
AT/ 3T F H1E FH TIARIRG A 2 39 e §, B &g ST T ST
Tl F T ST a9 7 95 ¢ o F 39 e b, EH TS F: FE 90 FE A
AT T FTar qen |t Aoy 6 arasey R T 3T (steady state)

© FEd @ |

TR AT W, TR st § B F YA w1 FH dY m%,wﬁmmmmﬂéf

BT 21 R o ¥ BT % TOE HM H SO T GO B 2

(i) A9-9QUIAT <) THAT (isothermal) Tagl ¥ 9 a9 qfiadq &t g aM

FIUTAT (temperature gradient) FEd %l

TR U= ¥, e T Rl % A srer-Sien v ¢ T R % 32 R W ae- e arwt
TR TaET F a9 Hed 9 2 R # ™ R g T oifees Bt ], 3 &

IGH AT FH B Sl 2| Th TS H ol e ¥ Bt 2, A Hae el 21 qe
o oW T 2 g@ .
[ % < B 9 T g Ax B A,
Ifg 31 gHardt Tdel aﬂme i
a’rq’ kil
Ax
19 YEUTd 1 A °C Al o et B 2
24, Us T 31 it wurdt T AN 87 daur2d e arel QY ufeedd AT B
2 e By UK 2 3R 52 T¥ud # 361 a1 2| A F1 a3 755 100°C

°CATT TR B | F¥UF T & 17 B! MU BRI

UCAH

(UPBTE 2011)

What do yo derstand by the steady state of a heat solid? The heat
conductivities

ates A and B are 2K and K with d and 2d thickness

respectively and'they would be kept in contact. Independent surface of Ais

the temiperature of contact surface.
3rdyar e mré SEEA 3T &1 mgré} %’?
What ou understand by the steady state of a heat solid?
g T ' 1 STEAE ITIH TR T 26 % S F ST FY
Aé@mﬁﬁaﬁ=dmfﬂ?wm=mmcamwwzm
Bz 1 A = 2d, T fR 1 A = 20°C 99} ey e = K

d independent surface of B is on 20°C temperature. Calculate

(UPBTE 2014)

T e e A 0° R A We F R F Fe F et A4 w0 e § (FaF 9.10 F @)

S




1= 100°C

feeh AH q W b AR T F HeRwr | X,
Q 2K - A(100 - 0) .
?— q seakl))

7l YFR, UCZH BH b A ¢ F 3R o F GO A X,
Q_K-A® - 20) (i)

Tl ST W, a Wb ! SR SO H O AT b cH AR O 0 . fi
S 1 H=0T GHE 2 4

. T (i) TA (i) ST N S B O :

2K - A(100-0) K -A(® - 20)

d - 2d Q

200-29:9—"229

O D

o

”/%/

400 - 46 =6 — 20 Q\ =420
92@:8%
5
WWWW:S%

. 25. fafeszor ara=ft 4 @1 s iRk
Write the Wien rule related to radiation.
Jue Tl 9@ oy % A S Seafs srfireraw s fafewtor fre aareed &t
AR foreanfaq AT smar®, (A, ocf&é 7% a1 & fiF forelt o ) TIUROT A9 b T8 T T

1

Fad TG TR areR fafwTo g, W -9 IR F 99 TGl €, 36 qY A
TTeed el faferor o< oft T ¥ e ol €1 e de T fareema e seear 2)
37d: 39 Fam & T = fraa= &

T, frmis v 99 s B THH UEF FeX-Hiead 2 2

W F S B i o fafercor & e feor w0 & are ofs 919 e
Wﬁ?%@%maﬁﬁﬁﬁ@zﬁmﬁa%%%ﬂaﬁmmmﬁ
FEd Bl

' Q31U T wHE 87 ! FE B waEr F R ure far s 27
PIUTET & TTAAT Y A AT 961 3 W ITE Fol Ieaot= A 7w fve T @

?

\hat do you understand by ideal block reflector panel? How to get the ideal
block reflector panel in practice? How many times the energy emission rate
will get increased on highly increasing the temperature of on ideal block
reflector panel?

FaT el PoTET T FTH T ] B € S AT TS R aafera weyod fafron ® (A0
ST e $@ oft &) PR SRl AR 2w R, s Hfor ¥ fw g, -1
T A R AR For A A 1 St o Fd 1 gy B o wreg smast who 7@ 3
R sft srofe ¥ YAt ae F T TF HOTH St R |




T SRS T R 5 Fftor w0 9 A 2 ey o ared i
o€ 96 § I S A Y st e qendeil # A w5
AR BT R o e A W w W #) R w5
S FA B T SR, G e S A e 6 e
e FHiooaR @ R
¥ wft T T A ¥ e wegot fafaver’ e &1 e Al
THHh I TH Y Hooren T & A a7 39 fafwror 1 qol:

U1 B T S & it fafapror w1 uftrr qen o S e
frelt ot g A wFfa W Ff & F@ §) o ey Hiomet g1 IR
S T % i Sufeer fafeor & guE € g enER WO |
T U et AR 1 €1 1 @rEer Aol e © fEE s S G
e Hifera | I Bt 71 fox X F | ey it fied) e v
& oite frafq & fean st @ ford =iem 9 Hewd 51/ Fo
B M N 9 T @ A st SR W sgel WedA % Hr
213 ¥ v A A & AR F 39 9 Y fafercor @ wrE
X RS oft faferzor firdt 2 o emew qofa: s 2| 58 TR, T3 X T e Hivme
&1 A 1 F@ 21 A 3H WA T THGAE €Y ama @ T fer Se A1 o 4 frpem
Wﬁmmmmmﬁaﬁm@m ' ,
ﬁﬁmﬁaxv‘4,aazqmamTaﬁ3®%ﬁmmﬁmqaﬁa(3)4 3197 81 1 &1

|
| 27. %61 S5 1 87 THSSU

=1 Geh| 56 s fafwro fog X
et ST W AT &1 S
X | T 37 Tahdt 21 o4 fog

What is the heat engin ain.
UL FHT &5 Heat Engine FEE TS B Al F1H F 5T a1 7, T 397
Feard 21”7 «
et off o7 g5 ¥ gET €9 e €

AR Toh Hi¥=d ard w5691 € 9ehll € 39 SS-81d Fed

2
Fem-a & —&id i = faga

(i) 1 T o AT | Sgd e B @ ok e fAfvea (1) war i aw A @
%Y BIdl

(ii) (heat capacity) 317 Bl B 3HeT avef efF e forat & S far <t
— ard Fu &l e @ et FfEa () ® w8

z_mwomeat N 0 ST BT T (7, ) W o W el e B ¥, ford = e o
oI Q :

| THE T Gl T ¢ i T, & e )
R 2 frdtware faeh =1 fre fedimamd @
(i)mfmmmé,mmmwamaammmmmﬁ
Tl 2
(i) THe @ e PR (7,) W § A4 T, <7y |
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3. SIS gared Working Substance T4, ¥2Yer, Herer anfe St agred FHwn ot e fFF
&, 3% FRFR Tae FEd &) Frewr ganed wa & Fen, S W (7, ) W T80 Ha 2, I9F 59
feed 1 st e & agerm @ ik A # fre A (7,) W fiw # 2 Faw R
IeTEuTTe — T 5 N eyt so- o A wreh #) g s e T (st g8 $9) H

FEFR ved B Rl
FHHH W1 BT B A I N, IGH F3 9 B ITAR Frd H w@er 1 s #1 2
&1 39 wgut fiRaT Y U W (cycle) wEA &1 70 A ¥ A el T SR
araeeq  eled ﬂmmmmﬁwﬁaﬁwsﬁﬁm%lo
28. I §579 & Hrddr R Y s iR c
Expla.in the Vé:);l:;\g principle of heat engine.
Ko CANE | i & O Principle of Heat Engine 3 .
FEAFT TR WGV T A 2, IH P 9O H ITAN %//////TIK
I €, WY T F Fa F e 2 2 39 9% 7
ST RIS 3rawen | o7 Sa1 @ 3R 37t 9% & oy aly
21 g8 fora aR-9R <l i 2, 399 e sEpal] ST
(= i) H SEed @ R U w=@+@
FST $379 D! S&T Efficiency of Heat Engine , 3919 gRT QZ_‘
ﬁ:rqms@ﬁmﬁamwdwﬁmvﬁm@a%wm% Z
FUE FI T F I HEQ T /////f?/ e
287 1 W: 1) ($21) B S9 1 e Y & T R o 9.12
Eap| 60
wfawE 2a (= e 0% e
3 9.12 S T4 & AGIf<H HT 2l
T UF SO I9H & B H e B ¥ Q, T A R AN I W S W FE
armém%nﬁuqu=®aﬁa€ﬁ$(mn)aﬁmméﬂ%lm:s‘maﬁzm
B ST
n____————_ —
Q Q Q Ty
(7E1 Q, AT Q, FMLHR Q, A Ty 3T, Tk & Ao H (T N[t & 31eranl 1 Fieik A) w7 BN =i )
IO A & foF 399 ! < WM & AU FESRI Y gR WEU F O IS %
- A -G ME FE A Fee el
T og s A @ siftmma 37 gwe fafi=t wrl @t avf

What do you understand by carnot engine? Explain its various parts.
3d< mmCamotEnginemmcﬁwiﬁWﬁ?“ﬁ%fmﬁﬁ,m
$m o FrAEE g % w5 W wEa w Uk Ikl Frer (R o siifrs el gm w0
S5 a1 w7 AE ) @ e dor A fern S0l S W W S 1 3 S W 3 aw
T Al (EA A fiE & a w7, e 7y) TR @ S e 1w e @
qaa | oren A wm g awia e €, wafE s fer, e w9 R s @ @ gwa
AR A A faF e T T, AT, ¥ A FR 0 e A s 9, Sk i |




%@;ﬁ%a%(more efficient) & B WA TE WedY W, Frif T W BT it (fF a-sfava
|

orte §51 & qwa v Frtz do & e i Fefafa @

1. Reoer, et vd e gaed w e
fctve 3§ rier e % & ¥ ayed g
W Sl R, fTe w - < fre o st
N T B fectvet 9 e e foree an i
HUR JUIq: Freltersh vl & o1 8 ¥, T Nt
fAATE F SR (base) Toi: gaweT® |
Wﬁmwmélmzﬁﬁmaﬁm? / | /
WW-Wéﬁaaﬂwmﬁm% v / Rl i %
S ; % T1°’K // T,°K %
2. FH-[T Source of Heat B'H@HWHN
T Frad e 2, 9 3al § e & e //////////////// for9.13
fepTet ST e 3ot et s 2 \%
R Ed AW (7 ) AR F TG F qgd a1 M 2
3. f9a Sink  I1® T Vet e 1 v 7, Y TR g F B 1A a1 B
THEH! AT (T,), TG & q1Y J 55 1= 2l €, w2, 9% 3TN fha & S T
& WY 7fq sHH e @ 3 el ©
4. aRIel (3rETEd) Wos  I7 T et oar &1 Lug W faeives F W@ |
mvﬁaﬁm@m%ﬁmm%lQ
" 30. Hfe g9 »! Hrdfafy IHenEUl
Explain the working method rnot engine.
erar Ww%ﬁﬁmmﬁ\g | 27 faa=mn #ifsml
What are the different céSs of Carnot cycle? Explain.
sergr  PHIC | B qUIH Hewd gHART| (UPBTE 2009)
Define the carnot cyele and explain its importance.
Ferar  oIFle O Bt quiq P (UPBTE 2013)
Describe g method of Carnot cycle.

i A | T ¥ AR STERT HE W H & fae 39w Hfma we A
S S €, werd YT T % W A SO IR sraren € o7 Wil ? 3R
3Tt =k ® e AFF I Wl 21 S5 B FH-EIA W FH TZ01 HTA1, IS T
e ¥ STt A9 9T A FHE B A do fRT o TRt otaeen Il WrE w3 A

gt fpard *o R hrfafe 1 TF =k S
Wﬁ,w%@mmﬁ%mmﬁwﬁ%m,Wammﬁmﬁﬁaamﬁam
P ST (TR A TEIO) B S ST § e wrer vered ww w % A g Ao
refier See & 3T S 81 36 SRR, e o H ahredenndt warel 2yt e ) 6 s, g A
ﬁmﬁﬁuﬁﬁm@ﬁﬁﬁﬂmﬁvﬁaﬁﬂm 3ot yfTes e ¥ v @ wegut fwarst
= Ttz o wed 2’

itz o % YA HHie 9 § FHEER TR1d WY WA S SR S SR e S w0
st SR & e §
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m%nwmﬁmﬁammﬁawmw%lm g

Wﬂﬁ'@q{AﬁﬁmmwﬁI | '
1. WA SR W 37 fevet B SeER 1 T,K 91 a8 o

SEI-BIA & T ¥ T f s & e fre = o SE F G H
e fean < R el e 1 it R @ w3 i 3'"{;(:);’
faeivet =1 sar qof =reres @ qon B 3 T . '
mﬂagmm%mwmql St & e FER & gFE a9 T, fer
1 & 2
7€ f5H1 79 % F A 2 T 7 o g feere forg BT SR STaE W< T &1
S B Y IRG R I FER TR GHard Toite A &1 T faeg B EE <19 a4
ST HUL: V; A1V, B
FHATG SR ¥ a9 R A & SR % ofted Y B A SR & e
frm R IR Q=AU + W R FA | T H THAQ; = W, S8l F& qg1d g

feran o %1 W, = &9%A ABGEA

HIAT Ql = RT] . loge (%J (l)
1

2. BTG JOR mmﬁmwwﬁmwm%mff@
2| fred oA @ & T, SR F1 3 T & e nee i v R d 2,

Hife fadivet a1 Lve TR & HRUT G B 7 < Sreraor § 1 et ardt 2 afk 7 @
31T FY T AT S F W ISH F FEFR TS AT ST T T Far
e A fir o 21 @ T fea T @ S e o6 19 e 3 a1 T,k s A @
STl Yo SRE T4 % THIH TER I R A1 € 91 T8 T4 a5 B

W, = &%l BCHGB.

R
G Q | Wy = -y (T - T3) (i)
T IEEI N Q 0T AU=Q - W,

AU = -W,
& (), fom oot B 0 1 0 2, TR a firar @)

N }g farg ¢ R el 7 1 A1 IR R 6 T T, K % e 21 < & e <rar it
:&mémﬁuﬁmmﬁmdm@m%lmmﬁmﬁaﬁum
T W T 3 o < Sfiven feerfe § A S 21 37 37 fadiver 3 ©ve w4 gawas fa
B 7@ 33 ¥ fre 1 wga MR- AR ) ST ;59 T <@ p, 7 s v, 7 @

S &1 Y O A FEER e 1 i geied 8?1 e g e o 2 2 qen
Wﬁ(ﬁa)WWQZHﬁmTzKWmﬁéém%wmﬂmTzKﬁwmél

ﬂﬁ'ﬁﬁcmmz AT V; B @ 9919 BRI B W C T T8I WOR B freq wn s




&cl

W, = — %a CHFDC
W @ W Ay = 0, 3 Q=AU+'Wﬁ, Qy=-W3 M W3=-0Q;
ot 38 wikn ¥ g w frm T w5 = fias g st S # A

mh W3 = —QZ — —RTz lOgc(-ga—J @ ,(ill)
4

4. TR Tz Na B suE whive sEen ¥ aH F AU o= A 2 .

IFETF VIS | T ¥ 791 fred A AR 1 3l gan ) 7=y gofifza 9t 31 7%
Teite TArST 2 1 7 9hRa ad % W @A & v 7 o6 A T, 214 P, 791 S5 V,
Q vftafda et wrfisrs a9 1, <1 P, 91 3 V; W FE w1 g Ima A fag AW 7'

Tftadd 39 3@ 1 95k DA BRI SRR R1 37a: T8 T6rs 2 o= 3 e T A s
R FEER T W HE i o @ 99 9w i ¥ =9 ¥ dfaq @ 9 2
e 3geh1 @ T, A SR T, B I 2B

TH WHA ¥, Q=03 Q=A “O =-W

mﬂ Tore gedted § &, Wy = -
AU = — (-W4) = + 85%a D ot (+) forg s ot & 3% @ Wl

?13? a9 W faran T w1 W, =é—_1’r—2)] ..(iv)
Y- .

wwwgﬁ@wﬁmw@vﬂmﬁuﬁﬁﬁzm%mmfm%m
e F F A S STt S & 18 Y2 wRads T8 gran = ABCD
1 i FESR TG F FH F 2

'31.10°N/m? $IgEE W ¥ F ek 3.4 x 105 )9 Fo & AR 3 R TS A

A9 x10° m3 aﬁw@ 2| ar=fR® St A aRad= A o Ff)

_ (UPBTE 20186)
On the air press SN/m?, when ice cube has given 3.4 x 10% J heat
then its volume

ases to 9 x 10°° m3. Calculate the change in internal
energy.
Al 9% & 1g B

P=10°N/m? AV=9x10" m3 L, =34x10°J

mm q,
AQ = AU + AW

\ AQ=m.L,=1x34x10%=34x10%

AW =P x Av
=10° x 9x 107° = 9QJ

7a; Safes et W aftEd

AU = AQ - AW
=34x10% - 9= - 56 x 10°J
AU SROTTT §, 3T it St § swt gt



