Question Type-01: ATANGE

@ Formula & Concept:

01.

02.

03.

04.

> [feq s ﬁwmﬂ%gg _ F-32 _ K-273
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AT FATE Ge— 0w FE TR ETE  Xgeam—Xice | T CHIT O [HAF— A LA 7 (ATE

GFTEH GPIR (TR St 936 @) b =i e 45°C sfhedt o 3fF @2 AT /E

{7 @3 I UG 3°C @2 107°C ~TST TH, SR @PNE (A2 AF© SNl FIEHRIRE CFCA (74 P4 |

[CKRUET?21-22]
(a) 114.69°F (b) 100.69°F (c) 104.69°F (d) 102.59°F (e) 102.69°F

T (€); —— = =2 = F = 104.69°F

212-32  107-3

A thermometer is made using a carbon resistor having a temperature coefficient of resistivity of
—0.00050 Q°C~1, The variation of resistance with temperature in the linear region 1s used to measure the

temperature. On a cold winter day when the temperature 1s 8°C, the resistance 1s 216.8 €. What 1s the

temperature on a summer day when the resistance is 213.5 Q7 (IUT’21-22]
(a) 33.4°C (b) 36.4°C (c) 34.4°C (d) 38.4°C
Solution: (d); Ry = Ro(1 + aBy) ... ... (i)

Ry =Rl +a0;) e (ii)

o : R, 14«0, _ 2135 _ 1-5x10"*x0, _ > 5
i, — = —= = 0, = 38.32 C = 38.4°C
(i) + (i) = Ry 14+aB,; 2168 1-5%10"4x8 ¢

b oo ACHREDE e T 5°C Yaz ¥F I 99°C #1F | THAABRT 52°C 15 farer wIET23s

CHCE 2F© SIIal F97 [RUET’14-15)
(a) 50°F (b) 90°F (c) 100°F (d) 122°F (e) None

T (d); —— = —— Or, F = 122°F

a3 B9 Smermy e ATNNGE ©9e Y, I9% ¢ I F9N FAE AW 23.3 cm, 75.1 cm @32
102.5 cm 1% 519 fHTal 63 | S IR Ol F97? [KUET’13-14]
(a) 189°C (b)—189.05°C (c) 190K (d) —188.4°C (e) 187.8°C

STAEA: (b); B = 5o X 100°C = 72 x 100°C = —189.05°C |
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05. (19 SN FIERIRD 8 (TS CFET QR A5 ANSA T2 [RUET’13-14, 12-13, KUET’1g.
(a) 774.25F & 774.25K (b) 674.25F & 674.25K
(c) 574.25F & 574.25K (d) 474.25F & 474.25K (e) None

2
TAG: (€); o = =2 = 9x — 2457 = 5x — 160 = 4x = 2297 = x = 574.25K

06. GO O G WS T @ 1S NG AR (BUTEX'I3-14, RUET'08-10, KUET'06.97

(a) —40° (b) 40° (c) 4° (d) —30° (e) —20°
FTAG: (a); £ = o = 9x — 5x = —160 = 4x = —160 = x = —40°
07. I fF wwen YIGIEH ACNECRIE T9a Y, I9F 8 I Fo FA0T IAFW 23.5cm, 75.0cm gz
102.4cm 213% 519 For 3031 537 I orea 97 [KUET’12-13)
(a) 187. 95“(: (b) —190°C (c) 188.25°C (d) —187.95°C (e) —188.25°C
AN (d); 5o = f:z-i_—??ss = §=—187.95°C
08. {Eﬁ'ﬂ’@?’fﬂm A= 24- [Ans: ¢] [BUTEX’12-13]
(a) AT ATHACE (b) 1151 AT
CRESINEE (d) Fre=isTel ATNRE
09. 501.85°C SIHNI@R FIgeN TGRS Sl $9? [BUET’11-12]
(a) 775.01K (b) 774.85K (c) 775.00K (d) 228.85K
TAY: (¢); T = 8 + 273.15 = 775K
10. FIEAZIR0 CEER (I SR GFoeae (e fagd? [RUET’11-12, KUET’07-08]
(a) 100°F (b) 160°F (c) 320°F (d) 273°F (e) 460°F
ST (c)s 222 = X1, 9x = 10x — 160 = x = 160°C - 2x = 320°F
1. @mﬁmﬂm@ﬂ@ﬁﬁwwﬁaﬁmmmw [KUET’10-11]
(a) 574.25° (b) 577.25° (c) 570.25° (d) 579.25° (e) 590.25°
A (a); 222 = X273 o 5% — 160 = 9x — 2457 = 4x = 2297 . x = 574.25°

12, @25 wood it T@eR 5°C g3 =B g 115°C S fFoast ) (i <8 age siommar 40°C
T @ EF%TTWWWWWW? [BUTEX’11-12]

T e = 200 . g — 5 == X 110 = 8 = 49 . 49°C SI*VIAl CTIA

115-5  100-0

13,  SIERT AREIRE a9 SR “ER F97? (BUTEX’09-10)
FA14IE: 600°C — 1500°C
14, @ EI"[HET*I FIANEIEE CHIE 2119 GTARTART (e Ao faed 237 [BUTEX09-10]

ww C_F32 _ x_2x32 _, gy =10x— 160 = x = 160° Ans: 160°C 932 320°F

9 5

15, 4% cﬂﬁh (ATZA Steal aﬁﬁ@ﬁqﬁmﬁﬁmwﬂmmﬁ 45°C *i\eTl o1 | Iy @3 LI 39T 74
@32 A FUFC 3°C 992 107°C (O 1Sl T, SIZA @A (MTZE 2T SN FIERZIR0 (e (9 4!

TAG: ot = ——— = 2 LR 22 180 + 32 = 104.69°F (Ans.) (BUET’04-05]
100 L0 — -
16. ‘9Ol @ SAY@Er O9q H&E Rle | [KUET"U""UH

T4 17 2ET G S e S Siemiar ZE 987 S Sl
2oR
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ucstion Type-02: dQ = dU + dW

Formula & Concept:

ﬁﬁﬁ@ﬁwwwwﬁmwmwi @b qeras e 41 8- dQ = dU + dW

dQ T I 157 P e /e et wroreife | dU gt s1ye7 BreBeaa Sroraa = e | dw =
T FITSN W1 41 97 Borg o

¢ OISR e SR dQ = dU + dw. Sz e e frya:

01.

02.

03.

04.

05.

06.

. o 0 o
dQ ﬁ'ﬁ’%ﬁl@l"[ WIT{ ‘iﬁl‘['{cﬁn
au TS sy e e o
dw ooy 3¢ Fiw Tiifre =)

» dW = PdV

n = 7 FHCSW 0™ Qe 7291 P = iy HieSoe 519t
dv = WWWW@ [SASS S dV(—ve)]; PV-SITFT (FaT 5 F© I |

A real gas is changed slowly state 1 to state 2. During this process no work is done on or by the gas. This

process must be- [Ans: ¢] [IUT'17-18]
(a) Isothermal (b) Adiabatic (c) Isovolumic (d) Isobaric

] B SIS FACS (SN0 AT SATIH? [Ans: b) [BUET?12-13]
(a) Ao Iro (b) AT #iif (c) I9%F (d) ST AN

@ system A CATF 800 J SIoI{& CNMTT FAW 97 WBF *IfF 500 J I ¢4 1 system T “AfA@0=a S
T (e A AT - [RUET?12-13]
(a) 300] (b) 600 J (c) 8007J (d) 500 ) (e) 100 ]

A4 (a); AQ = AU + AW or, 800 = 500 + AW or, AW = 300 ]

One gram of water becomes 1671 cm? of steam when boiled at a pressure of 1 atm. The heat of vaporization at

this pressure is 2256]g~1. What is the external work? [IUT'11-12]
(a) 169] (b) 128] (c) 445) (d) 137J

Solution: (a); dW = PdV = 101325 x (1671 — 1) x 107 = 169.21]

7rSIfaF SI?[Fiar @ B2l 1mole S T SIeI@Ar 1K ISIT (T F1E T I ©f - [BUET?10-11]
(a) 8.314) (b) 4200] (c) 3.36 X 10°] (d) 4.2]

AqIYI: (a); AW = PAV = nRAT = 1 X 8.314 X 4 = 8.314]

When 20 J of work has been done on a gas, 40 J energy has been released. If the initial internal energy of the
gas was 70 J, what is the final internal energy? [IUT'08-09]
(a) 50 (b) 60 J (c)901J (d)1101J

Solution: (a); —40 = (Uf— U;) — 20 = —40 = (Us— 70) — 20 = U; = 50]
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Type-03: TfE< =t oropifErs Fored

© Formula & Concept:

01.

03.

04,

05.

06.

07.

a3 M ofere m S B v @t T TN | e ofew foor T T 9T T 0T e e
1P TR F 1 R4 T I (LT BRI SIeHIar AQ el 3 cofeet, 2 mv? = MsAg

AR, s = oA AR ©I%1, M = I8 @ ~wiedz wey oy 3icss o[ o9
> m S I8 h Tl (A “Afow 2 o= ot Fersfas a1, mgh = msaAe

W I T G99 (6 ST (b S ST/ it I, O B ©OFE S0 ©F feh T FA0S T

From what height a piece of ice is allowed to fall due to the action of gravity so that 10% of the ice will be
melted by the heat produced? Consider that all the mechanical energy has been converted into heat.

[TUT 21-22)
(a) 5.6 X 10° m (b) 3.4 X 10° m (c) 5.6 Xx 10* m (d)3.4x 10*m

Solution: (b); mgh X 0.1 =ml;= h = 3315::2111 = 3.42857 x 10° m

> TELPTS 900 o= TR 1 A w11 2w wifew wifvs sifexien wds o «fFae =, SR sivwar 3 3o
TR? [KUET'16-17)
(a) 0.1°C (b) 0.53°C (c) 1°C (d) 1.05°C () 10.5°C

FTIY: (d); 5 mgh = msA® = > x 9.8 X h = 4200(A0) = A8 = == = 1.05°C

A 750kg car moving at 23 ms™~! brakes to a stop. The brakes contain about 15 kg of iron, which, absorbs the
energy. What is the increase in temperature of the brakes? Specific heat of iron is 450]. (kg°C)™! [TUT'16-17]
(a) 29.40°C (b) 39.40°C (c) 49.40°C (d) 19.40°C

Solution: (a); 5 McarV? = MiroaSAB; AB = 29.4°C

A 4.2g lead bullet moving at 275ms™" strikes a steel plate and stops. If all its kinetic energy is converted to
thermal energy and none leaves the bullet, what is its temperature change? [Specific heat of lcad is 130 J/kg°C]

(a) 255°C (b) 291°C (c) 300°C (d) 272°C [IUT'14-15]
2 2
Solution: (b); %rm.i'2 = msAB = vZ = 2s A0 = AB = % — ;"153[] — 291°C

a3 TELITS 120m S 2o i 6 «ifes 28| Teitaa @ e =iifia siemag sidwy A o4

(a) 0.28°C (b) 0.26°C (c) 0.24°C (d) 0.21°C [BUTEX’12-13]
A4 (a) : mgh = msA® = gh = sA8 = 9.8 x 120 = 4200 (A8) = A6 = 0.28°C

O3S TS 100 Fio/E T zre «iifF s #ifss =11 Totaa ¢ e =ifvm sremmars «idy fAda F4

[] = 4.2JouleCal™] [KUET’10-11]
(a) 0.434°C (b) 0.234°C (c) 0.234°F (d) 0.564°C (e) 0.123°C

AAY: (b); W = JH; JmsA® = mgh = A8 = % © AB = 0.234°C

4T 46 ITT T 20O SIS “Afee 1 qTs o *If&EF 50% Ot el 16T 9% Ve ua bl o
1| AT A6 T THe! e Afee Ak aT $91 TF T ASSA 80000 cal kg ™! @32 wiTed MEF

el = 4.2 J cal™. (CUET?04-05]
h
TR H =7 = T
mgh _ 1 _ 2)xLy _ 2x4.2x80000 _, 4 17142.86m -~ h = 17.143 km. (Ans.)
_._TI._,;mLf:&h T = T = h 171 . ( )
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m ST G A oft @S oew e e 2w NITE (GIFE 8@ S%F AY (79 2eqF 7w ofafba @
JAFT 500 ms™ 8 300ms! | TR o7 50% &R Sio@Te o e 4ed efed o 3R i 3597
AR WA 1% = 0,031 keal kg=1°C1 ;1 keal kg=°C~1 = 4.184 k] kg~*°C™* [RUET03-04]
FTAINI: A *IE = ~m(5002 — 3002) = 8m x 10*; T Blel = 4m x 10%] = 40mk]

&y _ 40m _
Q=msA8 = A = mx0.031x4184 . 508-4°C (Ans.)

Question Type-04: FtT fage fqfeq T

Formula & Concept:

ST AR TS Sial £ A1tz | s, Sl +fRe7 dT = 0. w0 Serd «fem *RaeT dU = 0 73
+dQ = dw

IR, e *feR I wereFS T A Tt Wi T BTBEE e V, @ V, -4 ARTeT 28 o[
PSR FOT&, W = nRTIn 2 n = S{7IGR GIET 73]

O SAfeFT ICA G @ G 5T T, PV, = P,V

PEa-Fifereas foon s Fiefe Sommar s s o 3 7Ebe 3@ 99 TS SEE 91 2@ TG
SIAIE TARRSS ATF, O FOlE b1 T A?

(a) 2.026 x 10°Nm™2 (b) 4.12 X 10°Nm ™2 (c) 8.16 X 10°Nm ™2
(d) 10.026 X 10°Nm™2 (e) None

[RUET’14-15]

TG (a); PV, = PV, = PV, = P, - 2 = P, = 2P, = 2.026 X 105 Nm™

K

a3fo A2 e T P =0, @ T 9 A QAT P = 51, V = e, T = Soal @32 K = $99 )

AT a @MiT FAiF 777?

[KUET’12-13]
P P \ v| yd E
@ (b) |/ ©) @ L= © N\
P 1/V V 1/P \¥
P
AATY: (e); \

\%

10° Pa BTC? |3 25°C SINIAR IFF S 1.8m? | OTF FTI® ST FHB© T 519 5 x 105Pa T4l 2471
@ 2ifFFm fsf wie sifne fdfy o)

WW: P1V1 —_ szz,;- :FE = :_:,Plvl = Psz - I'IRT

1

IBUTEX’21-22]

5
AT R oaie, W = nR’]‘lnE—i =P,V ln:—: =1x10°x18xIn—% = —2.897 x 105]
«Q=W= -2.897 x 10°%] - fq5f® ©I% = 2.897 x 105]
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Question Type-05. Faolay efEmy [(feq st

< Formula & Concept:

01.

02.

03.

04.

05.

06.

> FEory AfFar A7 HEST @I O e SN eWi| FE A1 | 9F /AT VRS y = 1.67

SR, dQ =0 T fa-sizid@ RV vy = 1.4
» dW = —dU 4, dW = —nC,dT fa-"—eE TR ST v = 1.33

> FEOMY AfFTI N FrSEa SN@ T, @AtF T, (@ 2AfR[RRES | n = MIER @E A R = 5 g9
&, 7 P %9 m,w=“—“['r1-'r2]
> ﬁﬁﬁiﬂ&%&ﬁw RV =8, V);

1 1 = =1
T,V =TV)" ,T,Pl" = T,P,"

In a cylinder there is 0.001 m? gas at 300 K temperature and at 10° Pa pressure. The gas is expanded
1sothermally first and later on it is expanded again adiabatically. In each case ratio of expansion 1s 1:2,
Calculate the total amount of work in expansion. (y = 1.4) [IUT"20-21]

(a) 3072.17J (b) 3172.17 ] (c) 3272.171] (d) 3372.17]

5
Solution: (Blank answer); n = =Y = 2001X19° 1 ole = 0.04 mole

RT 8.314x300

0.4
TVY~! = constant = 300 X G) =To =T, = 227.357 K

W =W, + W, = 0.04 x 8.314 x 300 In 2 + 22x8314x(3007227) _ 134

0.4
137°C S (@1 e oifemie S5y 251 eifae 200 5 @4 SITe &6 396 | ol SPmE ¢ 2@? [y = 1.4]
(a) —215°C (b) —137°C [KUET'18-19)
(c) —58°C (d) 58°C (e) 137°C

" o) ¥=1
A (c); T,V =TV ' T, =T, x (:—) = 215.375K ~ —58°C (2¥)

12?°cwmmﬁﬁﬁmﬁmw$@%miwwm|wﬁaﬁw [y = 1.40]

(a) 620.74°C (b) 347.74°C [KUET'16-17]
(¢) 220.74°C (d) 127°C (e) —45°C

o -1
AL (); VY ' =T,V =T, = (" ) X T; = 3141 x 400 = 620.74K ~ AT =T, — T, = 220.74°C
16°C S1oa@R @ e s o g 201 eenfis T fRedt Sizres #ie 61| §ors SIomal 997 [y = 1.4]

(a) 229K (b) —53.38°C (c) —53.98°C (d) 204.35K (€) —68.65°C
. y-1 Y-1 T» Vy y-1 o

TAG: (€); T,V =T,V ' = 2 =) =T, =219.02K = —53.98°C [KUET’15-16]

1 1

FHROIAT ARG CFE (I T G572 [Ans: d] [BUTEX’15-16]
1=y =) 2 X i~y

(a) PT v (b) TPY-1 (c) PTi (d) TP

87.23°C 47 (T A2 “AfIel {71 Zo1R eFfas F0a 97 TS fage F1 20 | OIS I 204-

(a) 0°C (b) 45°C (c) 10°C (d) 25°C [KUET’14-15, BUET 09-10]

-1

0.4
Y (a) ; TV, =TV, 12T, =T, (-3—1)"' =36023x () = 273.003K = 0°C
2

NN




07.

08.

09.

10.

11.

12.

13-

(a) TVY =C (b) TV = (€) TVV-1 = d)TV=C
AAHIA: (¢); PVY = k @2 PV =

30°C S fog “ifimtd o IRre webRrsiE Srers wée Fefo® FA 29| FOIT OAN@ F?
[KUET?14-15]
(a) 122.9°C (b) 410K (c) 126.81°C (d) 395.6K (e) 127°C

TN (€); TV = ToV) ™ = 303 % 204 = T, x 104 = T, = 399.81K = 126.81°C

FROTA A IR W 3 corra Roet 2e71 =T 5o O PG =0 RUIS b1 97 [y = 1.4]

(a) 0.49 (b) 0.93 [KUET’12-13, 11-12]
(c) 0.38 (d) 0.83 (e) 0.15

TAHE: (¢); Py = 1 atm; P, =7, V, = 2Vy; [y = 14]

PV = BV) = 1.V = P,(2Vy)¥ = VY = p,2v. VY = 1=P,(2)1* = P, = 0.3789 ~ 0.38 atm

0°C ST 1 A2 i 2d1e emiifas Tt sirwer fRad T4t 20 FOIE Siofal 9 ? (y = 1.4)

(a)—88.25°C (b) —166.13°C [KUET’11-12]
(c) 88.25°C (d)—66.10°C (¢) 166.13°C

T (d); TyV, Y70 = T,V,Y 71 = 273 x (V)04 =T, x (2V,)%* = T, = 206.89K = —66.10°C

TR0 AEFAA y = 1.4 1 G- BT 5171 0.5% o 1 2077 17 SIS F3- [BUET’10-11]
(a) 0.5% (b) 0.70% (c) 1.0% (d) 0.36%

1

1
A (d); P,V,Y = BV,Y = V, = (;—;)‘*’.vl = (Tlﬂs-)“ X V = 0.9964
= %AV = (1 — 0.9964) x 100 = 0.36%

I CHITTH CPICAT *ECE 27°C T AfFAT 2F7ifee 2o (et el ToFd =1 *ife «7 Se fed =7
SE FweAT efferur e wEE S wwer R wm @ @i 3 e sk fd 79
[y = 1.4,R = 8.4]mol~'K™] [BUTEX’20-21]
AR SIS, V, = 2V, - IO w1 Foie, Wy = nRTIn ()

=1 x 8.4 x 300 X In(2) = 1746.73 ]

SO, TR AFA AFAGCE S T AR AT ST <=1 =0T |

i = ¥—1 1.4~1
G, T, =T=300K - T,V " =TV} ' =T, =T, x(;3) =300x(32)" =3958523732K

. 1A A FOITE, W, = - [2l1efir Siviar — gers Srermal)

= - [T, = T,] = 21 [300 — 395.8523732] = —2012.899 ) - GG FowI&, W = W; + W, = —266.169 |

40 TS crEfmRT Sm@m «a2 76 G A et 75 A e waerm A wmren fRedt w41 20 Sremma
TS A? 1A M AfFC Sromiar e 20 ot Gt 3 6 27, O G s Fo E? [y = 1.4]

WAMYE: Ty = 40 + 273 = 313K, T, =7 [KUET'19-20]
V, =V,V, = 2V;

B . y—1 1.4~1
AW, TV =T,V ' 2T, =T, (%) =313 X (%) = 237.21K

7R STeEEr 20°C 91 20K % =1 e SIoEr = 257.21K

QN, P, = 76cm; P, =?; T, = 313K, T, = 257.21K
1-y 1=Y 1-y Y= 1.4

TP =T = ()7 = ES P =P X (F) 7 =76x 22} = 38.23cm (Ans.)
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14, T, W SIFAT@R Q30 I T T ST STOF 2 m? | Faol#1H AU SATACEL P G ARG 4 s
T SRR TS ofF opife T SEes 10 m?® W, AFS! 4t FRoAy A ALIOTE T o

SN ST T, T G GOIS S 397 [BUET"18-19)
T T,V) = TV e = (:T:)T_l — oy-1
QY+, Tﬁ;‘-l = Tl‘.r’;'_l % = e)?_l = (? e Vo = l;i - ?ma =5m? (Ans.)

15. v SiemE ¢ oIt RRE Seta % P (1) N S[EE, G3R (i) Faolr g foed Sy

2FTIf® 2o (Al 29 | SifSTRE e b1 T A e+ 91 (v = 1.4) [RUET"18-19)

5
S (i) PV, = P,V, 2 PXV =P, x 3V = P, = = = 2232210 py ; p, = 33775Pa (Ans.)

3 3

5
(i) B,VY = B,VY = PX VY = P, X (3V)Y = P, = & = b, = 12524% ;. p, = 21764.408Pa (Ans.)

16. 27°C SINaRT @ WS s st 2518 emife 2 wien A 2| pUre Srr@ e? [y = 1.4] BUTEX'18-19]

-1 14-1
A T,V =T,V ST, = G—)V XTy =T, = @) x (27 + 273) = T, = 227.36K [Ans.]
2

17. @3 HfFeg 300 K Sr4wi@a 8 108 Pa 5179 0.001 m3 ST Stz STHIBrE QAT JTArS 9199 1 25

Q32 Atd TR G WS oFEY a1 TF, dfS GFraz A SGAMS 1:2 1 A N6 JI0ET
ATl (99 41 [BUET'17-18

‘ — V2. - __ PV _ 10°x0.001 _
AT A 2R FOFIE W, = nRT In (VI), @¥FPV=nRT = n = =" """ = 0.4 mole

Fed W; = nRTIn (E-) = 0.4 X 8.314 X 3001n (%) = 691.54]

= i Y—-1 1.4-1
Q¥ FEeAm A FIA T,V T = T,V s T, = T C.ITI) =300x(3)  =227.357K

oA FEOIAT 2T Fo FE W, = E (T, — Ty) = 2222 % (300 — 227.357) = 603.95
ASAR (G FE W =W, + W, = 1295.49 ] (Ans.)

18. @< iy faf¥2 @I S ETTF 17°C SiEER 2518 @F T NASTT GF-THN{e* SRS AFTo® T3 2

AL 29 Ol $© 7 [BUET'16-17]

= = a y-1
T T,V =TV 2290 x VY =T, () 1Ty = 17°C = 290K,y = 1.67
%~ T, =290 X (10)*67-1K = 1356.432K = 1083.432°C

19. 1.2 atm BI% |92 310K SIRIAR (FF I SASH 4.3 L. Fao I 2AfFI/ A7 7ego® 303 wes 0.76 L 7
Z11 S (F) OIS B W32 (¥) Fere Sromar fAfa 3= [*tyifbeas S it fmTmee fcasar st g gy = 1.4]

' Y 3114

TGPV =PVY =P =P (2) =12x(72) " =135799atm (Ans.) [BUET"14-15]
o - s 33 14-1

WRE, T,V = T,V 5T, =T, (:—) =310x (s=) " =620.0456K (Ans.)

20.  GF AT @ RUTfie 2 78 SR eierea T4 8 100 m 992 97 SEEr 105k 3 eiEEh

o] AEOrS 1000 m S 3 = O @7 TRy St T 24? (SEo1f3F<s SI=MTa Seirs, 2 = 1.66).
1 E\F
. - - 3(y- -
TR TV, = TV ™0 Tyry ' = Tor O™ [ coffeite W@ V e r3] [BUET?13-14, CUET 05-06]
+10° x 1003(2:66-1) = T, x 10003(166-1) . T, = 1047.12855K
21. Fefas mﬁwﬂmﬂﬁiwwﬁaﬂﬁwammmwﬁmmmawwﬁww|wmﬂﬁﬁwﬁi

1.4
T PVY =PVY = 1xVi4 =P, x (1) " = B, = 2.64 atm [RUET’12-13]

N




2L,

23.

24,

25.

26.

&

28.

27°C Sl°1arary e e =i sy 251, 2iiife arm e sired &S FE| POIS Slomiar F ?
[sAT SR v = 1.40] [RUET’10-11]

W: Vl — V; vz - ZV; T1 = 27°C = 300K .. Tz =7

. y=-1 _ =

ST =T = 300 x VIl = T, x (21141 T, = 227.36K = —45.64°C (Ans.)
Le7"CorRnam i R s 21e epiifis 2 fasd wiew wite w0 | oTe SIH@E T e

TN 2818 219 905 70T @f6 «=ofd el afer, w1y Sl T, = 127°C = 400k [RUET’07-08]
AR, BT 19 0, S SR, V, = V 206 §ole sires] V, = 2V

RIS ORI T, T W W, Ty Y = Tov,rt o T (W) o ()T 2 (1) 2 7578

Ty V;
= Tz =T; X 0.7578 = 400 x 0.7578 = 303.14K = 30.14°C (Ans.)

100°C Sr*Iiar I el i aifiFr wgive w01 g Stée Srer #fids o9 2 | SN ARFeT Fidy =)
" = =] ?hl

T TV =TT s 2= () = @04 = 13195 [KUET’05-06]

~ AT = (1.3195 - 1) x T; = 0.3195 x 373 = 119.1765 K (Ans.)

47°C S mIar 14 W2 sifqsret sty zote epfifee 2 feect sirew =ie o) POIE SieM@ $6?7 [RUET’05-06]
W: L‘-'IW, T1 . (4’7 + 2?3)K — 320K,V1 — V, Vz — ZV, Tz?

—

AN Y =T T =T, E—:f =320 (2—",'.,)1*“l = 242.5K = —30.48°C (Ans.)

AT efferd {57 (@ A2 Stam 00w Sommar 40°C | Taere! oifF i @3 Swe fFed 0 yore SiemaE)
IO I? (y = 1.4) [KUET’04-05]
A B RO T I (@IAT T WAt sy 201 58 siemmam R 0 71 Sl Frre
AfGaew 91| @ efFay @ AREST 9 St Arare afEar 9
T,V =T,V = 313 x1141 = T,x2141

= T>=2372K .. T =-358°C (Ans.)

<5 FAfToI= AT 3atm. BIL7T 32 300K SO 10 litres g SITL 1 (2) B1o1 7 231 A foeet = oieren A1 wirarey
@ THSI o F(F? (b) bI° I 49 qNea fase a1 230 OIzrE IYF TTe ¢ Twe! Fo 3737? [KUET’03-04]

T, =40+ 273 = 313K

TAYE: (a); F@OAR ARREE= o5, P, V] = P,V - :';_: = z_:)?

1

-

1

Vo= ()" xv, = ()59 x 10 = 6095 lite

1 1 - =1
e =1,p0 ) s, = (%)(* » T, = G)(“ Iy 300 = 365.7K (Ans.)

2

(b) T AT oFe@, PV, = PV, = V, = 222 = 2% — s5jitre

@ArRg, At A &fFw, O THe[ (N 25999 23 71 (Ans.)
285K ©171@l 8 100 kPa BIL7¥ 20 m® SO OF ARNERE AT 231 I 0.5 m® Srer Aeglbe w4t

ZLE, WA OMAAIE 8 519 F97 (UF A< A &0 v = 1.67) [BUTEX’03-04]
¥ 1.67
FAYEH: P, V) = P,V] = P, = P, X G—:) =100 x 103 x (ﬂ = 47.363 x 10°Pa (Ans.)

-1 -1 y—-1 20\ 1-67-1
SRR, TV =TV s T, =Ty x(5Y)  =285x(33) = 3374.62K (Ans)

M9



29.

4 IS BN 15°C SIANE 2 ICAT BiCe AT FIF G0 TR (FCE G | A9 20, WHHAl €0
TR O @@ I 7= 1.4 [BUET’02-03]

=Y =y

S SE W, P Ty = B, Tp1 @9, Ty = 15°C = 288K @R Py = Zatm, F; = latm (T® ANSTR
o[ BIFITE B19 N4 IFNSAIY 519 T )

1=y 1-1.4

=T, =T, (%) 7 =288 x (2) ™ = 236.26K Wi 2T W = 288 — 23626 = 51.74°C (Ans.)
2

Question Type-06. 2f& 9 FOFIE, TSI

2 Formula & Concept:

| ) 68

02.

03.

04.

05.

» ﬁmmm
Eare @I 2 5o Mt qAGE wfeee 0 XA |

> wel, n = o = Bl o 1—5‘- [Q, = AfFe B, Q, = AT T YA FoFE, W =Q; — Q2]

#7a & Q1
ap=1-2= 1_.11..[T2=ﬁ‘gtﬂ°rir1ﬁhﬂﬁ:Tl = O SN

Q2 Tz

G S 2R Tl 50% WA 329 SieEE S 27°C 1 Mt swEer 60% TS Bed

BA F9 eI Fd? [CKRUET21-22]
(a) 60 K (b) 120 K (¢c) 150K (d) 160 K (¢) 200K

T _ 300 o 300 _
Wﬂﬁ({:},DS-—l— T Tn—U.S T—-—K 600 K=06=1 Tn ==rl].4—x+Tn=:>x—150K

In one cycle, a heat engine absorbs 500 J from a high temperature reservoir and expels 300 J to a low
temperature reservoir. If the efficiency of this engine is 60% of the efficiency of a Carnot engine, what 1s

the ratio of the low temperature to the high temperature in the Carnot engine? [TUT’21-22]
1 1 1 1
(a) (b) OF (@)
. 300 _ 2
Solution: (a);n; =1 — %00 5 Nheat = Mcarnot X 0.6
ea 2.5 2 Te 2 Te 1
="Tltr.::an-mu::n:—n;ﬁt s X331 5 =32 1.%3

Tw 3 Tp 3
A developed country generates about 5.0 X 10'°J of electrical energy a day. If this energy is generated by
a power plant with an average efficiency of 30%, how much heat is dumped into the environment each

day? [IUT’19-20]
(a) 1.67 x 101¢] (b) 1.167 x 10%7] (c) 1.87 x 1018] (d) 1.25 x 1019]

Solution: (b); dumped = 70% - dumped energy = G X 5 X 1{]“")] = 1.167 x 1017]

GG FIT (Carnot) & 27°C @2 180°C SIINIAR T4y FEAS | 2w ©17 T (T 8.6 x 104] Of5f afzel
03| 3fem T e Fiem AT $e7? [KUET'18-19]

(a) 1687] (b) 25.79K] (c) 29.05k] (d) 2.9 x 109] (e) 2.55 x 10°]
300
SAYE: (¢); 2 o 'rl = Q2 =— X 8.6 X 10* = 56953.6] . W = Q; — Q, = 29.05K]

A Carnot engine whose sink is at 300 K has an efficiency of 40%. By how much should the temperature of

source be increased, so as to increase its efficiency by 50% of original efficiency?

(a) 275K (b) 300K (c) 250 K (d) 380 K
Solution: (¢); 1 ———04 =My Il— 06 =T, =-?§= 500K

[TUT'18-19]

— _ _ 1T R
N, =M1 X15=04X15=06 - = 0.6 -*Tg—a—7=?50 ~ AT =750 - 500 = 250K



Uo.

07.

08.

09.

10.

11.

13.

14.

15.

16.

A Camot heat engine operate between a hot reservoir at absolute temperature Ty and a cold reservoir at

absglule temperature Tg. Its efficiency is- [Ans: d] [TUT'17-18]
H
@) {b}:{i (c)1 -2t (d)1-35

H Tc TH
I A 4500) B (41T T @G3R 2500) B T T | I AN T2 [BUTEX'16-17]
(a) 1000] (b) 2000) (c) 7000] (d) 1000]

I (b): SIS “ifTret = e1fie wivt — 2R wist = (4500 — 2500)] = 2000

A power station contains a heat engine operating between two heat reservoirs, one containing steam at 100°C
and other containing water at 20°C What is the maximum amount of electrical energy which can be generated

for each Joule of the heat extracted from the steam? [IUT'16-17]
(a) 0.263] (b) 0.235] (c) 0.214] (d) 0.278]

Solution: (¢);n = 1 — 2 = 0.214% ;W = nQ = 0.214J

AT FIf YT I BT @R I aliEr S TG 229°C @92 106°C | B 600 x 10° cal/cycle
ST CHIIFC 10T S AR O *ifS a5+ Refg 7731 [KUET’15-16]

(a) 4.53 x 107} (b) 1.47 x 107cal  (c)4.53 x 107cal  (d) 2.78 x 107cal  (e) 3.22 x 10°]
. QT
T () 2= = Q= (1—:) Q, = 4.53 x 107cal

Q-
127°C QR 427°C SIM@R 47 IS G0 fE0a TR AEH el T 9?2 [CUET’15-16]
(a) 23.62% (b) 42.86% (c) 50% (d) 70.25%
TA: (b); n = (1 - %) x 100% = 42.86%
G0 FTCAT 2 I 777 @ 39 50 0wy 1% a0 @a Wl 9? [RUET’14-15]
(a) 61.28% (b) 62.18% (c) 26.18% (d) 26.81% (e) None

FA: (d); 1 = 1 — = = 26.81%

GBS0 AT 2fe 500K SN O $897 208 1250] ©I7f 29 09 8 1% &12r@ 700] il I 0 | A
ST I 9T 59 [CUET’14-15, 13-14, 10-11, 08-09]
(a)450 K (b) 280 K (c)0K (d) None of these

v W AR, 00
TAA: (b); b = 1+ = o0 = T2 = 280K

GG FICT 3G 500K SIA@a el BeA (ALF 300 cal O 29 9 2 O AIZF 225 cal ©IF 67 |

ST SR S F97? [CUET’14-15]
(a) 666.67 K (b) 135K (c) 300K (d)375K

ld): Ri=T2 o, = (22 -
T (d); ot = 1 - Tp = (500 X 500) K = 375K
During one cycle an engine extracts 2.00 X 10%] of energy from a hot reservoir and transfers 1.50 X 103] to a
cold reservoir. How much power does the engine generate if it goes through 4 cycles in 2.5s? [IUT'14-15]
(a) 750 W (b) 800 W (c) 825 W (d) 775 W

- 3 3

Solution: (b); P= '.:.f - 4ﬂ;w = 4:-{(:1: Q2) — 4:{{2}:1!}2.51.5:-:10 ) = 800 W

127°C Q32 427°C SIAT@AR TtyT IETe Q0 AT TRR_T FEH TFel F© 337
[RUET’13-14, BUTEX13-14, BUET’10-11, 09-10, 06-07]

(a) 48% (b) 42% (c) 29.74% (d) 70.25%
T (b); n = (1 —2) X 100% = (1-335) X 100% = 42.86%

1
1 6 2fem 127°C @32 27°C STAE 16 I | UF TFS! 67 [BUTEX’13-14]
(a) 30% (b) 25% (c) 24% (d) 28%

AL (b) ;0 =1 2/p = 25%

oR2



17.

19.

19

i

25.

26.

BT METT TSI TR W *IGTS ol 3 70 -«ff ot ezt fa3fS? [Ans: b][BUTEX’13.14)

(a) (ISR (b) B (c) PMIE (d) BT
Q3 FFR AR, NeR TSrEar - [Ans: ¢] [BUTEX’12-13)
(a) & (b) B AW (c) &3 AT (d) ¥ =X
QT FIA-51F QG 9RG7 s za- [Ans: a] [BUET’11-12)
(a) zero (b)—= 3’ 3’ (c) less than zero (d) greater than zero

1712
@30 T RfER iiffa e @ ~ghatgea wug wifae St | e wwel $97 [KUET’11-12]
(a) 10096 (b) 0% (c) 26.81% (d) 28.62% (e) 26.05%
TR (c): ) = 1-—-—- 1-2 =2681%
9F0 I RfeR-a3 ﬁmmﬁﬂm 27°C Q32 FIS! 50% | BETE SAi@l & sifsnet g s wwet 609
37?7 [CUET’11-12, SUST’10-11]
(a) IS0K (b) 600 K (c) 450 K (d) None of these

T, _ 300 _

FAYE: (a); }‘HCWH—I——=&US‘1—T—1:'~T—I—1—05 0.5=T, =2 ="-=600K
T O, q_l——=ne- 1_-?1 T—I—I—OG 0.4=T = 2=""=750K

- ﬁquﬁawm (750 — 600)K = 150K

In a Camot’s engine the temperature of the source and sink are respectively 500 K and 375 K. If the engine
consumes 252 X 10%] per cycle. What is the work done per cycle? [IUT'11-12]

(a) 63 x 10%] (b) 79 x 104] (c) 53 x 10%] (d) 89 x 10%]
Solution: (a); W=nx 252 x 10* = (1 — E X 252x10%] =63 x 10%]

a5 T 2 500K Sto@E oo v‘a‘w m 1250] 17 sz FAe O A 700] S TG 301 Ol

RS SN 97 [CUET’10-11]
(a) 550K (b) 892.9K (c) 280K (d) None of these

t.'h 500 1250
AFIEA: (1:}1 T o ~ T, = 280K
A Camot engine takes heat at 227°C and releases at 77°C. The efficiency of the engine is— [(IUT'10-11]
(a) 70% (b) 35% (c) 30% (d) 66%

Solution: (c);n = (1 - :—:) X 100% = (1 = 2"":;2;:3) x 100% = 30%

A Camot engine working between 27°C and 127°C takes up 800 J of heat from the reservoir in one cycle. What
i1s the work done by the engine? [TUT'08-09]
(a) 100 ) (b) 200 ) (c)3001] (d) 400 )

Solution: (b); w = 1 x 800 = (1 - =22) x 800 = 200

3G ANl ZfYm SIem 1/6™ ST e FAIER 0| T4 B Oiomar e @ AT SremrEr 62°C
FACA T, G Zferaa wirer e o7 ) a1 W7 Stemmat iy o= [BUET'19-20]
AL «f4, AT SI7EIal T, 6 B Siomat T, |

= 1 W _2_
aﬂ w—leﬁﬁql-—En—n

rl TI T.! 'E 1 Tz ﬁ

~ T, = 372 K =99°C&T, = 310K = 37°C .- IR SI#@f 37°C |

O



< 1
27. a6 IICA DU ST - | Sl Soia) 70°C TR T wFel 2 - | DA 5B @ (1 e

R TR SN IRfae? [BUTEX'19-20]
W:1=1-11 ,,,,,, 1)s e 1 T2T0 T, , 70 _1 70 :
6 T; - (1) s =1 T —1—'T-f+1T-1—E+E [from (i)]
AL S S (R S
TR T3TeT: “Ti=420K + T, =T, (1_%)=35m{

~ TEAMH TS S 420K @ ROT® Sl (350 — 70)K = 280K (Ans.)

90 S & 797 27°C ORI ©f% STF AT ©I 97 FHrFe! 50% 1 9T 60% W FACS 2T OF
ST IOl T© BT 201? [BUTEX'18-19]
ST 49, ST Stemm@r T

mm@rmn=27+273=300K;n=1—%=-0.5=1—$:T=600K;
N=60%, 06 =1~ =1-2L 7= 750K; wiomral a6 T (750 — 600)K = 150K

29, aﬁmmwmwwime§WW|aawr&mm@mmwmcmwm
Ol R T | B IR 8 B+t aiRrra SioNa @9 4 1 [RUET’12-13, 09-10, KUET’03-04]
Wzbﬁﬁ@,q=%=%=-}= _1_::;%:%
aﬁcm.Tl“f::“?“)=§x2=%=>1~:—j+;—‘:=§#%=1+3—1=§

#T, =280K T, = % x 280 = 210K (Ans.)
30.  9FEN W] AIfF T (@ O Suifde 3f&m 700K €92 400K SIoNIER T4 F1as qJe O el 48%, ©iF

w1 ¥ #lo6s ? [RUET?12-13]
Y = 1 -—:—j= 1 — =2 = 42.86%; 1) # 48% - Wifa 5w 71

31. 2N 2GR 3999 8 Irife T I Face o el [T 99 [BUTEX’10-11]
AAYIN: 9 <79 OIAN@Il T, = 273K ; I 9@ Siomiar T, = 373K
ety = (1 - 1) x100% = (1 - Z) x 100% = 26.8%

32, @ ST 2feaa O B @ O J1RCS SI9NIal IAFT 500K 6 375K | T 20 &S 503 252 10 ]
T CAITE A O, (i) 2 wwel, (i) elfSnter Sives «ifamr @ (iii) 2fS vt e sivem <iffme fda 7=,
FATYA: T) = 500K, T2 = 375K, Qi =252 x10'J,Q:=?,n=?, W=?  [RUET’08-09, BUET*03-04, 01-02]

- = T e _ _3;?_5 e - 0 i
(1)11—1—_1_—:— 5uu_0'25 25% (Ans.)
(i) W = Q, — Q, = (252 — 189) x 10* = 6.3 x 10%](Ans.)
(iii) % =2 5 Q, = 22 x 252 x 10* = 1.89 X 10°] (Ans.)
1 1
33, OfC AT beF AfiTF 327°C IR e T F0d | Al 41T ALIHF A1 AR TS 1: 6 Z0eT FI
5UEFe AW SI2T@ 32 wFe! 69 == [y = 1.4] [BUET’07-08]
' 1 y-1 y—-1 _ vi\Y-1 Py, V,
YA =< [ACIA| TV, =TiVy =T =T (ﬁ) T
4 P;,Vz
1.4-1
= 327 +273)(£)" = 223.0156K = 20.0156°C (phv‘QL (Py.Vs)
T
2 =(1-22)x 100% = 51.16% | :

T,

oRWY



34,

35,

36.

37.

38.

39.

QT I 2EF I 27°C OPNAT CHARE AT O« A9 Faqwol 50% 1 GiF 60% W5 P00 (T 99
TS Ol O IO I? [RUET’07-08)
S ST O FHATSL, 1, = 50% = 0.5, S0 Sl T, = (27 + 273)K = 300K, 2% CF@ S0
_T=Ta_ 4 To _ Ta_ 4 _ _ T, _ 300k _
ST, A == - =1, =052 T =50 =10 = 600K
X (T BT Sl T TN = 2= 1~ s = T =1-n=1-06=04
1 1 1
; Tz _ 300K _
=T, =2 =—==750K
oai BT OIewIEl ABITS T A8 = 750K — 600K = 150K = 150°C (Ans.)
TS T 2 0°C @32 100°C T e | O3 S 1 wFe! () FO7 [BUTEX’06-07)

. Fwweln = (1-';—;) x 100 = (1 -32) x 100 = 26.809%

G0 FIT 2 T SNl ¢ OIASRIFE O HIAl JUP 227°C @ 27°C | 3fe=a el ffda a1 [RUET04-05]

HAY: 1) = L2 % 10% = 5““‘3““ x 100% T)=(227+273) =500 K

Ty 50 ~ g 5
— 0.4 x 100% =40% (Ans.) T,=(27+273)=300K, n="

aﬁﬁ?@mw@% S JRF Sl 65“CWW%@I oivl B @ 17 AR Sreal A @

oty 43, ©e BeF @ S RS SANEr - | [BUET’02-03]

4 & 4 ) 5 :
TlﬁTsz,§=1-—T—i=»ﬁ-=g=.~5T1=6T2....,....(1)

1 . T,—65 _ Tp—-65 _2 _ _ s
SR, s =1-—— =" ;=30 195 = 2T sissasiins (ii)

(i) 8 (i) = T;= 390K @3z T, = 325K (Ans.)

167°C 2 37°C THSTAER W4 SIS GFB SO Zf&CH 2 x 10* cal ST FFaAR 41 271 e FORE
TP BIE FACO AN Z7? [BUTEX’02-03]
HAYE: T, = (167 + 273) = 440K; T, = 37 + 273 = 310K

s, T2 =8-% g, =t2x Q, = ——— x 2 x 10* = 5909.09 Cal
Ty Q, Ty 440

ol S AT 2T e e B SieiTEl TRFT 450K 932 350K 1 2ifS TRt el 3 BT e
{keal Btol aze TR OIREE (i) 2fS A3 Frs 9 ot (i) 2femba weer @3 (iii) 2fS FiRwweE 71
Ficea e Ada 91 (] = 4.184Kk] /kcal] [BUET?01-02]

TY: (i) Q, = 1kCal = 4.184K]

Q% _T: o, Q, = Q, 7 = 1kCal x S35 = 0.78kCal - Ffe W11 0.78kCal(Ans.)

450K

Q, T,

2 Formula & Concept:

AT RIEFSITE0a T8 efficient O ITFS T2 LT QRN WA | W @fFarata @7 fooma ewwmw @2
SIS SfE Q,, THAANR T9¢ Fo F& W a3 ARt [Rye ererfe Q, T O *Ifea Fwererol

S ANd, Q2 = Q; +W.

o8



0l.

02.

am@f::mﬁmmwmamwmmmzsnmwmmww

[BUTEX'16-17
(a) 46] (b) 48] (c) 50] l

| ; ; (d) 54]
TN (d); FRFO 7oA = 2 - dW = 54.35] ~ 54

ﬂﬁ@f@ﬁ (O ! 200 W1 3f% ST olritda SIommar 270 K 932 JIfRCET ST 300 K T ©ie
100 min @ 3187 &THTS CATEH 15 B~ 19 e T2 [BUTEX’01-02]
TG QAT T; = 300K, T, = 270K: K== & _ _T e

— —

Q W  Q,-Q; T,-T, 300-270
=36 =9=0Q, =9X200Xx 100X 60 = 1.08 x 107 |

Question Type-08: GaGf#

Formula & Concept:
GEPR e, dS = 32, a9 = K-

> St fFa SRg wHl ~1RTSta o= =GR sifEaed, as=’“?ifm, AS = Bl

Ty

lf = NI AP LS, Ty =51 (K); L, =IPASAE SCATFS JSI; T, = “Foa%F (K)
> AT eSS T Il T, (T T, T G AR, AS = msin (12)

¢ ey afeFaa, dS = 01

01.

02.

03.

—10°C SW@AR 10 gm FFPCE 0°C SN Ao «ffie Fare  RG6E «ifaqeq [y 91 TarTa wieefrs
Sf9 = 0.5 Q2 ITT ECH4 % i = 80 cal/gm. [CKRUET’21-22]
(a) 0.373 cal/K (b) 0.1866 cal/K (c) 0.0373 cal/K (d) 2.930 cal’/K (e) 3.120 cal/K

273 sal 273 B0
SAYIT:(e); As = Asy + AS; = MjceSice lnﬁ + % =10 (0.5 In s 2?3) cal/K = 3.11699 cal/K = 3.12 cal /K

0°C SIN@NT Skg ITFCE 0°C SI@A AfATe “fars Fare UG 4fFTéy 7o 3? [CKRUET’21-22]
(a) 4153.85 J/K (b) 5361.13 /K (c) 6053.13 J/K (d) 6153.85 J/K () 5153.85 J/K

STAG: (d); ASper = 3 =~ JK™1 = 6153.846154 K™

—10°C SIF@A 10 kg IFFCE 0°C SN +frs «fade Fare GGfE i T z@? [q@F Form

S JESiot 80,000 Cal/kg, THTFA SCATFE O 0.5 kg™ K™! 93z #iifFa wiraifies w7 4200 Jkg~1K~1]
[CKRUET’20-21]

(a) 3.12 kcalK™?  (b) 2.93 kcalK™!  (c) 312 JK™? (d) 0.187 kcalK™*  (e) 3.12 CalK™?

STIYA: (b); AS = AS; + AS; = MSjce In -2 + 2L = 10 X 0.5 x In 222 4 108000042

= 12307.88JK~! = 12.31kJK~! = 2.93kcalK™!

20°C SeI@ra 20kg 2M1fATE 100°C SHHTEE T e A0S GRGPE AT T FA? [[AriearEE 3¢ O

= 2.26 X 10° Jkg~*K™] (KUET'17-18]

(a) 1.41 x 105]K™? (b) 1 26 x 108]JK™? (c) 141.46]K™1

(d) 1.7 x 10%ergKk™*  (e) 1.38 x 10%JK™1

AN (a); dS = msln 2 +-"%‘-‘i = 1.41 x 105]K"?
1 2

Y y



05.

06.

07.

08.

09.

10.

11.

12.

13.

14.

15.

100°C SINI@E 1 kg 21T 0°C SR IFF AT F0© QNG IO PO LA 995 A19CAT NS

e = 336000 Jkg™! W32 AN ST ©1Ff = 4200 Jkg K] [KUET'16-17)
(a) —2541.6JK™!  (b) —1310.85]K™! (c) —1230.77]JK™* (d) 1230.77]JK™1 (e) 2541.6)K™1
STAEA: (a); As = msInZe — 2% = —2541.6 JK!

100°C SIRIETE 1gm *if @ 100°C SIFTAR 1gm ST AP 1 IR BICoH GG~ 1T F9? [100°C
SR T ICE S = 540 cal/gm] [KUET’15-16]
(a) —1.45 cal/K (b) 1.45 cal/K (c) 540 cal/K (d) 1.98 cal (e) 5.4 cal

S (b); AQ = ml, = 540 cal = AS = ¥ = 1.45 cal K™

ST eiferar  RGRE #ifaeeq [Ans: ¢] [CUET’13-14]
(a) 9 (b) TS (c) *[77 (d) None of these

Fr7ra SRS 327°C G92 AT ST A ©rFf 5.86cal/gm. 23T 4gm — mol AT TS GAGE *iiIeq @
ZF? (AR SIeEs ¢&= 207) [CUET’13-14]
(a) 8.1 calK™! (b) 1.38 calK™? (c) 14.8 calK™? (d) None of these

AJMHIF: (a); ds = dTQ = 5.35:::20? = 8.1 calK™?

T 10 g AfATE 0°C QT 40°C ST TEE T4l 2 ©UF ARG(Iq “ifa 23- [BUET’10-11]

(a) 5.43 calK™? (b) 2.83 calK™? (c) 1.37 calK™1 (d) 10.58 calK™?
FAY: (c); dS = [ msdt = 10 X 1073 x 4200 X [Int] 313 K1

273

=10x 107 x 4200 x (In313 —In273)JK~! = 5.743 JK ! = 1.37 calK ™!

A3 ST (PR AT 2 kg iiff@ SI9@r 25°C (A% 80°C @ RIS 40 G GlE ~fTeT @a o4
Aifa ST ©l72 4200 Jkg 1K1 [BUET'20-21]
FA: QATCH, 172 ©9, m = 2kg; *ff7= SesifEFF o9, S = 4200)Kg~1K-1:
M 2A1ATF ST, Ty = (273 + 25)K = 298K; #1fa §ors Stemmat, T, = (273 + 80)K = 353K

-, OGP #ifdTed, As = mSln% = (2 x 4200 x In=)JK! = 1422.75 JK*

0°C o1l 1kg ITFTE 100°C SIMIQE T ARG T4 21| GG e R o4, [BUTEX'19-20]

A — Ml T, , ml, _ 1x336000 373 |, 1x22

A A8 = T+ msln 2 + T = =7 41 x 4200 x In T2 + DE29000 _ g6r5 046 1K1 (Ans. )

GG 3700 & A? 100°C SIMRAT 4 kg AT 100°C S Tt “fsere a1 2511 @GR 3% @@ )

FAEE: QG 22 9T aﬁmﬁqﬁaﬁaﬁﬁmmﬂﬁmﬁmﬁﬁm%%m a3

T 3] (A QT (e sagE fre asifes oifiess w4 9 [BUET'17-18]

(TS M., m = 4kg, I, =226 x 10°/kg™, T =100°C = 373K, AQ = ml,
_ AQ _ 4x2.26x10°

G=GiE *f49$a AS = == = 24235.925 K™ (Ans.)

0°C ST | kg I9FCE 100°C STl “AIfArs #iffe s GG Jfa et 2.
[S S0 O = 3.36 X 105]kg ™! W2 AR SToAfFs ©rot = 4.2 x 103Jkg 1K1,

e AQ — Ml T, _ 1X336000
AAIYF: AS = T +mslnT2 =" T 1X4200 x In%—E: 2541.6171 JK—II

L0°C S Skg AT 100°C SiemraRy Bire ware «wGRi e fidy
TR GG ofFaea, § = [1-3739Q _ (T=373 msdT

T=283 T  Jr=
373dT ¥ o> T

= M5 [ogy 7 = ms{In T3 = 5 x 4200 x In 22 = 5798 76K 1

0°C SIE™ Skg #1151 100°C SiomiaE e @ Trs GRGf*R *ifaqee Ay =
o T, _ 373 ‘ o
T S = msin = (5 x 4200 x In ) = 6554.239)K? (Ans.)

[BUET’13-14]

[BUET’11-12]

[CUET?08-09]

2RY



0l.

02.

0l.

02.

03.

Question Type-09: Cr 8 Cv

Formula & Concept:

» 3 ASE 1 mole sHIeE SiemTar 1K AT LA =& Cy.

> FEA It 1 mole T3 Sermmat 1K Iro1te ety = Cp.
> QA SIS eiferarg s s sy, du = nCydT

> TSRS A, dU = dQ = nCydT: 59T oif &I, dQ = nC,dT

> aRIelS, Cp — Cy = R;Y=E—:; (:1_,.=Y_-i1;(:F..=1-:*'.;l1

@ TR y = = 1 §F R & @ w2 [BUTEX’13-14]
(a) C; = 3R (b) C, = 5R (¢)C, = 3R (d) C, = 5R

STHIY: (a); Cy = ?—';‘1- = 2R - Cp = 3R

@ ST 93 STeifEs o [Ans:b] [BUTEX’11-12]
(a) &3 (b) e (c) fofo (d) SPrRay

Question Type-10: ?jgl O17 = NS f %

Formula & Concept:

> St wifd, gt o somar I8 orfiTend Age T4 I O SR I8 (A [y S 180
SI&e &Q1R T AT | (A ARCE, *Ifeq Awrierer e st ©n oremar 39 5@ afts o+, [{y
SN I8 9T RS ST A1 I

> frEeas ¢7td, my,m, ©9 ¢ S,,S, ANAFFS ©itow vt T8 SINar 0, ¢ 0, T I AR Hrireg
SIPA@l 0 T my5,(0; — 0) = mys,(60—6,)1

> FieTes Cvea (Tl I8 W SIfA38A 2 RS ©Iee wei ARASIE T S SiepfE qret e 2@ |

A student wants to cool 250 g of diet 7-up initially at 27 °C by adding ice initially at —18° C. How much ice
should he add so that the final temperature will be 0°C with all the ice melted? Assume that the container is not
taking any heat and Specific heat of 7-up 4186 Jkg™". °C. specific heat of ice = 2000 Jkg~1.°C and latent

heat of ice = 3.34x10° Jkg™*.°C. [TUT?19-20)
(a) 78.4 g (b)73.4 g (c)77.5¢g (d) 76.4 g
Solution: (d); QIEE = misiﬂﬁi milf = mt(ZDOD X 18 + 3.34 x 1[}5)
_ {250 e oo QOMP -
Qrup = (;‘m x 4186 X 27) =2 = 0.0764 kg = 76.4 g

Water has the specific heat 4.186 kJ/kg°C, a boilling point of 100°C, and a heat of vaporization of 2260k]/kg.
A sealed beaker contains 100g of water that is initially at 20°C. How much heat is required to bring the water
to its boiling point? [TUT'18-19]
(a) 30K] (b) 33K] (c) 226K] (d) 230k]

Solution: (b); Q = msA8 = 0.1 x 4.186 x 80 = 33K] (approx)

Ice, which has a temperature of 0°C, is added to 500 gm of water that has a temperature of 100°C. Ice is
continually added to the system until it has all melted and no more ice will melt. What is the temperature of the
waler in the system? [(IUT'18-19]

(a) 50°C (b) 4°C (c) 4.184° (d) 0°C

Solution: (d); General logic. As no more ice will melt, temperature will be 0°C.

oRA



04.

05.

06.

07.

08.

09.

10.

Il

12.

13.

100kg S SIANI@! 100°C IS U9 ©F F© ML ? [OHH HCAFE O = 0.389°k] /kg. K| [BUTEX'16-19)

(a) 533 x10"1kg  (b) 4.33 x 10'%g (c)433%x 10 kg (d) 6.5 x 107 'kg

FAYH: (¢); E = Amc? E = msAB; m = 100kg

Amc? = msAB - Am = "5 = 4.33 x 10" 1kg

1 kg FRCEA SINEAI 1 K ICITS ARG O F© A7 [BUTEX"15-1¢)
(a) 4200] (b) 2100 ] (c) 210 (d) 336000 ]

AT (b); Q = msAB = (1 X 2100 x 1)] = 2100]

0°C SN kg T9ECE 100°C SIFNIGR 21fATS #AfFiIe 0o F© ST AEH AI? [T 70T ey
3.36 x 10°]/kg @32 *{if"a S o7 4200]/kg-k] [RUET’14-15, 13-14, KUET’13-14)
(a) 37.7 x 10%] (b) 75.4 X 10%] (c) 113.1 x 10%] (d) 150.8 x 10%] (e) None

FAYE: (b); H = mlf + mSA® = m(ly + sAB) = 1 X (3.36 X 105 + 4200 x 100)] = 75.6 x 10%]

0.5kg ©t5< 8 0°C SMAN@R 9T 100°C SrAN@E T AT FACS TS O ATHE? [RUET’14-15]
(a) 1.511 x 107] (b) 15.12 x 10°] (c) 1.151 x 10%] (d) 16.15 % 10°) (¢) None

FNYH: (b); Q = mls + msA8 + ml, = 1.512 x 10°]

A 6 x 10%g sample of water at 90°C is mixed with 4.00 X 10g of water at 22°C. Assume no heat loss at the
surroundings. What is the final temperature of this mixture? [IUT'14-15]
(a) 66.8°C (b) 62.8°C (c) 42.5°C (d) 52.8°C

Solution: (b); 6 X 10% x 4200 x (90 —8) = 4 x 10% x 4200 x (6 — 22) = 6 = 62.8°C

Liquid helium has a very low boiling point 4.2K as well as low latent heat of vaporization, equal to 2.09 X

10*Jkg~'. What is the boiling time for 2 kg of liquid helium by a 100W heater. [IUT'14-15)
(a) 6.97 min (b) 5.92 min (¢) 6.35 min (d) 6.57 min

Solution: (a); P =% = P="" = t="r= 220910 = 4185 = 6.97 min

0.5kg STF 0°C SIN@R IFEFCE 100°C SIHTGR M AT FA0© F© O TS ? [KUET’13-14]

(a) 15.11 x 105]  (b) 1.511x 10°]  (c) 11.51 x 10°] (d) 1.11 x 10°] (e) 1.25 x 107]
FAYH: (a); H = ml¢ + mS x 100 + ml, = 0.5[336000 + 100 x 4200 + 2268000]
= 1512000 = 1.512 x 10°] = 15.11 x 10°]
3fo A TS 250 mL #if 1.25 L #fF ©f aafo At o7 =911 A1 @ #IRad “ifa Srommar IAFe 80°C G
20°C T Sithd GrEITT =19 AW Sreeial ¥ 29? [BUTEX’12-13]
(a) 25°C (b) 30°C (c)35°C (d) 40° C
TYE: (b) 44, Seta Sromar = 0
m;s;(80 — 8) = mys;(0 — 20) = v;,5,(80 — 8) = v,,5,(8 — 20) = v; (80 — 8) = v, (6 — 20)
= 0.25(80 — 8) = 1.25(8 — 20) -~ 6 = 30°C
When 5 litre water is heated by a 500 W immersion electric water for 7 minutes the temperature of water 1s
raised from 30° C to 40°C. What 1s mechanical equivalent of heat? [TUT'11-1Z]

(a) 4.2JC71 (b) 3.2)C71 (c) 6.2J)C1 (d) 5.2Jc!
Solution: (a); Pt =msAB = 500X 7x60=5Sx5x10= S = 4200
~. Mechanical equivalent = 4.2 J/cal

AT 7°C (AF 1°C @ IT7CT FACE [ 967 [BUET’10-11]
(2) Gft VYT ALFIo® 2F

(b) @f> g eFifae =

(c) aft ety AL 2 «I td & =

(d) @t &etw 257ifes T, SEoR ALIIBS W W92 ~td SIRE 2FIfEe T

IAYI: (€); 7°C RITF 4°C *i{T 7eFfo® 204, 4°C 0T 1°C 4T 1fa® 2|

oRb



14.

16.

17.

01.

02.

03.

T SR o1 fo) e *mid A, B, € @7 St w2ism 12°,19°C €32 28°C| A & I B O A GPHTAT

W ORET Sl A 16°C1 B & I C 97 MY Pt zx0 Sreget siom@l < 23°C1 A @ 3t C «F A
CTHTTAT T ST SIoTar T 2(37? [BUET'20-21]

TAY: 4f9, Seeifes o, S, S, S,
QA. = QB = mSﬁﬂBA = mSB&BH

Qa = Q¢ = Sp(8—12) = 5¢(28 — 8)

= Sa(16 —12) = Sp(19 ~ 16) = 45, = 3S;..... ... ... (i) Sa_28-06 15 28-6
W91, Qg = Q¢ = SpAB; = ScAB | 5 0—12 16 B—12
= 55(23 —-19) = S,;(za 23) = 4Sg = 5S¢.........(ii) | = 0 = 20.258°C
= 4 X3S, =55. = 25, = S _ gy 2 o 18

A c =5 Sﬁ SSE = S 5 % 5 18

1ou=csrﬂmmm 0.02 kg%ﬁﬂwﬁ'—m —10°C SIT@Y e Fare F© O L FACO Y? I
TSI SCAFS S = 2268000 Jkg?!, IHFT AT S = 2100 Jkg~ 1K~ G2 AT T
e JEor* = 336000 ]kg‘1 [RUET'19-20]
STYH: 100°C TRT I — 100°C 2N 25 0°C N —2 0°C T7F —> —10°C T9F

Q; = ml, = 0.02 x 2268000 = 45360 ]; Q, = m,,S,,A0 = 0.02 X 4200 x (100 — 0) = 8400 ]

Q3 = mlg = 0.02 x 336000 = 6720]; Q, = m;S; A8 = 0.02 X 2100 X 10 = 420

- O 8 TS ™A = Q; + Q; + Q3 + Q, = 60900 ]

10g ST 930 IR EHS [Fgwd @ I i Toe T =11 Ted eoImaBE 10°C Siomay

100g *f1fNTS T 2971 TS ~H1fa Siomrar 3 ol 20°C 211 #HfATe SR 7 e stemmar e 34
[T STei < Sie@l = 0.11kcal /kg°C] [BUET'16-17)

Tt «f¥, feta stemrar 6°C; 2 ol = 3fErs sivl
£10%0.11x (8 —20) = 100 x 1 x (20 — 10) = 1.10 — 22 = 1000 - e—ﬂ?—-@)zgogﬂc |
@ 0°C SR 15 gm ITECEF 60°C SIHFEE 60 gm onﬁawﬁ'mm. it ot R <1 [CUET?13-14]

FAATYIA: 49 ¢ Sl = 0°C 8, = 0°C, 8, = 60°C

myl¢ + mys(6 — 0,) = m,s(6, — 0) m; = 15gm = 0.015kg

= 0.015 x 336000 + 0.015 x 4200 x 8 m, = 60gm = 0.06 kg

= 0.06 X 4200 X (60 — 0) = 0 = 32 [Ans.32°C] s = 4200JKg~'k™', I = 336000 Jkg~"

Question Type-11: f4f44

1 mole STCTA SI2N@T 0°C (ATF 200°C GITS HITEA “Af71e Z2- [BUTEX'16-17]
(a) *J=7 (Zero) (b) 573 X 8.3] (c) 1660 ] (d) None

T4 (AT Tuw (1R); ATt @I efeFae U Trad (2

fEfegrer AN Tt 90 el AT 2R A Gt [ w@ra afeFamm [Ans:d] [BUTEX’11-12]

(a) T af gt (b) AWei afeFEt (c) o et (d) efeqendt e

FIHA S2CTA GICTTET 0°F @ Twe! 336 meter. FMIITA HAE®H SIAN@ 100°F @ oI FEfAy

SI9T@ 0°F. Sr&SICe Sreqa’ rewited (5ry $e61 I8 ZW? 16t @igE tofd 8 @rzE twdT eEd
@F a =12 x 1076/°C [RUET'17-18]

Y aL=Lnua9[ae=(1on—n)x§=¥ =336 x 12 X 107 X == = 0.224m (Ans.)
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