t; = 90°C, t, = 10°C
I=1cm=1x%x10"m
A=10cmx10ecm=01x01m°=1x10"m°
K = 0.80 w/m-°C

=1 =2
E _ m _ Bx10"" =x1=x10™ «80 — 64 J/s = 64 x 60 3840 J.

t | 1x 102

t=1cm=0.01m, A=08m"

8, = 300, 8, = 80

K =0.025,

Q _ KA(6;-6,) _ 0.025x0.8x(30030) _ o0
t | 0.01

K = 0.04 J/m-5°C, A= 16m°

t, = 97°F = 36.1°C t, = 47°F = 8.33°C

I|=0.5cm=0.005m

Q _ KA(B,-0;) _ 4x107°x1.6x27.78 _ o0 |/

t | 5x102
A=25¢cm =25x 10" m’
I=1mm=10"m
K =50 w/m-°"C
% = Rate of conversion of water into steam

_100x1073 x2.26x10%° _ 107" x2.26 x10°
1 min 60

—4
$= KA[E1| 92) _ 376 x10° = 5[]}:25}:11(}[}_;:[6 100)

10~ x0.376x10* _ 10° x0.376
50 % 25x10~* 50 x 25

= 0.376 x 10*

= 0= = 30.1 =30

o o
RN
RN

NS
%&\\\\%\\




K =46 wm-s"C
I=1m

A=004cm’=4x10"m?

Lisesion ice = 3.36 % 10° jiIKg
-6
%: 45*“"""1? X100 _ 54 x10°kg=54x10"g.
A = 2400 cm® = 2400 x 10~ m?
f=2mm=2x10"m
K = 0.06 w/m-°C

0°C

6 =20°C
B2, =0°C
4
E _ KA(B,-6,) _ 0.06x2400x10"" x20 =24 x6x 10" x 10 = 24 x 6 = 144 J/sec
t f 2x1072
Rate in which ice melts = m - Q = 144 = Kg/h = M Kg/s = 1.52 kg/s.
t t=L 3.4x10 3.4x10
f=1mm=10"m m =10 kg

A=200cm”=2x 10~ m*
Lysp = 2.27 x 10° J/kg
K = 0.80 J/m-s-°C

100°C




dQ =227 = 10° x 10,
dQ _ 2.27x10’
dt 10°
Again we know
dQ _ 0.80x2x107x(42-T)

=227 x 10° J/s

dt 1x103
So, 8x2x107(42-T) _ 2.27 % 102
103
— 16 x 42 = 16T =227 — T = 27.8 = 28°C
K = 45 wim-°C
t=60cm=60x%10"m Qy = 40°

A=02em’=02x10""m?
Rate of heat flow,

4
=KA{B1.—EE} _ 45x0.2x107" = 20 — 30 x 10°0.03 w

/ 60 x 102
A=10cm?, h=10cm
-3
AQ _ KA(B,-65) _ 200x10™ =30 = 6000
At f 1x1073
Since heat goes out from both surfaces. Hence net heat coming out.
=§=EDDDM2=1EUDD, ﬁ =l'|.|'1Sg
At At At
AB

— 6000 x2=10"x 107" x 1000 x 4200 x vy
AB _ 72000

At 420

= 28.57

Qe = 20°



10.

11.

So, in 1 Sec. 28.57°C is dropped

Hence for drop of 1°C sec. = 0.035 sec. is required

28.57
I=20cm=20%x 10" m
A=02cm” =02x10"m’

6, = 80°C, B, = 20°C, K =385
4
(a) & = KAO1=0;) _ 385x02x107(80-20) _ 4g5 , g x 107 x10 = 2310 x 10 = 2.31
t 4 20x1072
(b) Let the temp of the 11 cm point be 6
2 _ Q
Al tKA 20°C 80°cC
:x_,ﬂ_ﬂ = 2.31 * 11 cm *
Al 385x0.2x107*
6-20 _ 2.3
11x1072  385x0.2x107*
4
—g-20= 23110 415102 =33
385x0.2
= 0=33+20=53
Let the point to be touched be ‘B’
Mo heat will flow when, the temp at that point is also 25°C
i.e. Qug = Qge I * 1'D'Dt:l;t g |
KA(100-25) KA(25-0) Cl T A
So =
1 100 — x X — x —4+—— 100-x —

= 75x=2500-25x = 100 x = 2500 = x =25 cm from the end with 0°C



12. V=216 cm®

a=6cm, Surfacearea=6a" =6 x36m"°
t=0.1cm %=1DDW, / /
Q _ KA(6,-8,)
t i
4
. 100 = Kx5x36x1[]2 x5
0.1x10°
100 . .
K= 7= 0.9259 W/m"C = 0.92 W/m"C
Bx36x5x10"
13. Given 8, = 1°C, 9, =0°C ,
3 R R S A,
K = 0.50 w/m-°"C, d=2mm=2x10"m
A=5x10"7m", v=10cm/s = 0.1 m/s =

Power = Force x Velocity = Mg x v

Againpgwgr=@=m ::::.-::':":::':'_:::: m
dt d el i
.
So, Mgv = KA(6; -6,)
d
-1 2
M= KA(B, -85) _ 5}:1(]3 x5x1 x1 - 12.5 kg.
dvg 2x107" =107 " =10
14. K= 1.7 Wim-"C fu = 1000 Kg/m® ]
L. = 3.36 x 10° J/kg T=10cm=10x%x10%m —0C
@ Q = KAG=08;) _ ¢ _ KA®;=0,) _ KA®,=0,) m.“I \\\\\\
t I t Q mL
_ KA(9,-6,) _ 1.7 x[0 = (=10)] e

Atf, L 10%x10"2 x 1000 % 3.36 x 10°



_ 17
3.36

(b) let us assume that x length of ice has become formed to form a small strip of ice of length dx, dt time
is required.

dQ _ KA(AB) N dmL _ KA(AB) . Adx fol _ KA(AB)
dt X dt X dt x

%1077 =5.059 x 107" =5 x 10~ m/sec

_ dxfol _ K(a6) xdx feol

e ANSNNNN

27 2
= [ - fol. [, jt=&|x_] _ foLP
K(A) Jo K(aB)[ 2 | Kab 2

Putting values
3.36x10°

5 -2
_ 1000x336x10° x(10x102f _ 336  jo6 (o0 . 336x10° o o7 s
1.7x10x= 2 2x17 2x17 = 3600

= {

. let ‘B’ be the maximum level upto which ice is formed. Hence the heat conducted at that point from both

the levels is the same.

Let AB = x A -
[ t

io. Lice = Lwater _, Kie xAx10 _ Kpgier xAx4 ! I

: t X (1_x) Vo 1 em
+

1.7x10  5x10"'x4 17 2 A l
— = - =_Z ;

X 1-x x 1-x - yo
=17 -17x=2x= 19x=17 = x = % — 0.894 = 89 om



Kac = 200 j/m-s-°c 05 = 80°C

Kae = 400 j/m-s-°c B = 80°C

Length = 20 cm = 20 x 10° m
A=1cm*=1%x10"m°

Qpg _ Kag xA(Bg —6,) _ 50x1x10~ x40

a =1W.
@ I 201072
-4
(b) Quc _ Kac xA(Bz =0, ) =4DD>-<1>-<1U' 2)(4(] -800x102=8
t I 20x10~
(©) Qpc _ Kge xA(Bg =0c) _ 200x1x107* %0 0
t | 20x1072
. Weknow Q = @
d, ’ d,
a KA(6; - 8)
Zr 2
1 _ T - - - -
= = — = — dy =mr, d, =2r
Q, KA(®,-0,) m = di=n 2= 21
2r
. The rate of heat flow per sec.
= du"u" = KAE
dt dt
The rate of heat flow per sec.
= % = KA%
dt dt
This part of heat is absorbed by the red.
Q _ msAd

T = pr where % = Rate of net temp. variation




% = mzf"ﬁ where d—? = Rate of net temp. variation
_ msdd _ o, d6, ., dog ms 90 - m(dBA _ dHB]
dt dt dt dt dt dt

= nm% =200 x 1 x 107 (5 - 2.5) °Clecm

— U.4x$ =200x% 10" %25
dd  200x2.5x10~*
::5, — =
dt 0.4x10"2

19. Given
Kouster = 0.15 J/im-s-°C T,-T,=90°C (
We know for radial conduction in a Cylinder [

°C/m = 1250 x 10~ = 12.5 °C/m

120°C

"‘-—-_.-—-"-_.___,.J
* ¥

Q _ 2nKI(T, -T,) k
t In(R, /R,) \

=2 =1
= 2x318x15x107° x50x107 x90 _ 535 5~ 233 jss. +——50em——
In(1.2/1)

IL""----._Ih-‘-"'-_-_'_:;

20. % = Rate of flow of heat

Let us consider a strip at a distance r from the center of thickness dr.

? = PM;rﬂ [do = Temperature diff across the thickness dr]
r



21.

K x 2mrd = d [ de]
- = ety c=

dr E

= lCE = K2nd db
r

Integrating

fa By
:-u:_[ﬂ = K2nd Idﬁ = Cliogr]? =K2rd (6, - 6+)
r 1
r'I

B,
= C(logra=logry) =K2nd (6:-6y)= C IDQ[E] = K2nd (62 — 84)
Iy
c = K2nd(6, -6,)
log(r, /'1y)

T-| > Tz

A=n(R;, =R)

KA(T, - Ty) _ KAR,  -R*)(T, - Ty)
| |

Considering a concentric cylindrical shell of radius 'r' and thickness
‘dr'. The radial heat flow through the shell

S0, Q=

= ﬁ =— KA ﬁ [(-)ve because as r — increases 0
dt dt
decreases]
A= 2mrl H=—2:n:r1l(E
dt

or | — = -
r H

R1 1

Ry T
dr _  271LK _[dﬁ
s

Ra




Integrating and simplifying we get
H = ﬁ _ 2nKL(T, = T,) _ 2nKL(T, = Ty)
dt Loge(R, /Ry) In(R, /Ry)
22. Here the thermal conductivities are in series,
KiA(: =0,) K,A(0; - 6)

y l ) - KA(B;,-6,)
KA®; =0,) , KzA(B; ~6,) l+1,
L L
K K
TN K
— =
E + E |1 + IE
L
KKz  _ K ko KKo)l+1p)
Kiy +K,l, 1+, Ky + Ko,
23. Ke, = 390 wim-°C Ks, = 46 wim-°C

Now, Since they are in series connection,
So, the heat passed through the crossections in the same.
S0, Q1 =0Q;
Ko, xAx(0=0) _ Kg xAx(100-6)
I I
= 390(8—0)=46 x 100 — 46 6 = 436 6 = 4600

= 0= 4600 _ 10.55 =10.6°C
436

0°C

Or

Ly

Lz

Cu

Steel

e*C

100°C



24. As the Aluminum rod and Copper rod joined are in parallel

Q_(Q] ,(Q 40°C
t ty \te 80°C Al Cu B0°C

. KA{E1I -085) _ K1A[EII1 -0,) . M’.E.ﬂmﬂa|1 -0,)
= K=K; + K; = (390 + 200) = 590
Q _ KA(0,-0,) _ 590x1x10™* x (60 - 20)
t | - 1

25. K, =200 w/m-"C Key =400 w/im-"C
A=02cm’=2x 10" m’
1=20cm=2x%10"m
Heat drawn per second

K x A(B0-40) . Kgy xA(B0-40) _ 2x 10 x4

I I 2x107"

Heat drawn permin = 2.4 x 60 = 144 J

26. (Q/t)as = (Q)ee pent + (Q/t)ae
(Q/t)ee bent = % (Qlt)ee = %
(Q/t)gebent _60 _6 5 c

(Q/t)ge 70 7
0°C A

(Q/t)ee bert + (Q/t)ee = 130 El E B !mn c
= (Q/)ag pert + (Q/t)ge 7/6 = 130 <20 cm—e4+—860 cm—e+20 cm—+

130 x6

13

=590 x 10~ x 40 = 2.36 Watt

=Qu + Qg = 01200 +400] =2.4 J

= [% + 1] (Qt)aEe bert = 130 = (Q/t)ee bent = =60



27, %bﬂﬁt _ 780 = A =100

70
Q 390 x A x 100 60 cm
—str= ———— 5em 5em
60 I
(Q/t)bent _ ?BUXAXH}DX B0 _ E 20 em 20 cm
(Q/1) str 70 390xAx100 7
28. (a) & = KAWB;=8;) _ 1x2x 1{4“;32} = 8000 J/sec.
t ¥ 2x10° 1 mm
, ¢ ¢
(b) Resistance of glass = —— + ——
akg akg
F g|a
Resistance of air = —
ak,
Met resistance = £ + : + ¢
ak, ak, ak,

E[i,,i] _ E[E“a WJ
alky, kg al Kgkg
1x10~2 (2x0.025 +1

2 0.025

1x107% x1.05
0.05

-0, _  8x0.05
t R 1x10~3 x1.05

=380.9=381W




29.

30.

Now; Q/t remains same in both cases

In Case 1: ~axAx(100-70) _ Kg xAx(70-0)

£ /
= 30 Ka=70Ks
In Case 1l : KgxAx(100-6) _ Ky xAx(6-0)
£ ¢
— 100Kg —Kg 8 =K, 0
70
:>1DDKE-KEB=EKBB
—100=Lo+0 g2 300 _0en
3 10
51_Bz=1ﬂﬂ
E:B“_BE
t R
4 I ¢
R=R,+R,+Ry= — 4+ 4+ =t[ 2
aK, aKg, aK, al200
Q 100 a
-~ = — 40 =80 x 100 x =
t (¢/a)1/80) .,
a__1
20

70°C
100°C N .
. 68°C
100°C - .
ref A Cu 100°C
+—’ll = i 4 +1 = il
400) al400) a8o



+ +
R=R,+R,=R + RcRa _p , RoRa _ AKy AKg AKy
Rey, + Ry Rey +Ray I
Acy Ax Ra
I | (1 1 4 R, Cu_ Rjtooc
=—+—+—=—[ + ]=—x— Al Al
AKy A Kyu+Kg, AL200 200+400) A 600
Q _ 6,-8, 100 100600 A _ 100x600 1
— = = = — = * =75
t R (1/A)4/600) 4 | 4 200
Al
For (c)
1 _ 1 1 1 1 1 1 oc Cu 100°C
—_ = e — = o’ -+
R R, R, R, I I I Al
akK, akKg, aKy
a a a T3 i
= T{KN + K, +Ky) = T{2x2m+4nn} = T{ann} F E
| 1 Qs Qe
= R= —x— B
a 800 C D
t R | A
T,
_ 100x800 _ , 0\

200



3.

Letthetemp. atBbe T
Qx _ Qs Qc
t t t

=

| /2 3l/2
= —7T==3T,=2(T, + Ts)

_ KAM-T) _ KA(T-T;)  KA(T-T,)

| 1+(1/2) 1+(1/2)
= 3T, =3T=4T-2(T, + T,)

_ 3T+ AT, +T5)
7

=T

Ta

T



32. The temp at the both ends of bar F is same
Rate of Heat flow to right = Rate of heat flow through left
= (Q/t), + (Qt): = (Qlt)g + (QMt)p
_ KaM=-TIA Ke(li-T)A _ Kg(T-To)A  Kp(T-T3)A

| | | |
— 2Ky(T;=T) =2 % 2K,(T = T,)
—T=T=2T-2T,

R P
3
33. Tang=2"1 = y-r)
L X

= Xrp—xry =yL-rsL
Differentiating wr to ‘x’

Ldy
== ——=
2 1 dx
dy _ =0 dyL
= — == =dx= (1
dx L irz - I ) 1)
2
Now 2 = Kmy'dd _ 0dx _ = 2de
T dx T
LY _ krny?do from(1)
r2r1
. dp  Qdy 5
(rp —ry JKmy

Integrating both side




34.

.o [-1]
= (02=00)= {rz ‘ﬁk“ i f‘:"}

= (B2—-04) = a 11
{rz‘ﬁ no|n I
:;[52_31]=( QL |n-n
—~ Q= Knrry (8, —8,)
L
do _ 60 =0.1°C/sec
dt 10 =860
dQ _ KA
= =20, -0
9 Ko, o,)
KAx0.1 KA=x0.2 KA x 60
= . Fovrenn F
d d d
= %(D.HD.E o+ 60) = %xﬂgﬂx{2x0.1+5ggxﬂ.1]
[~a+2a+.....+na=n/2{2a+ (n-1)a}]
-4 -2
- 2Dﬂx1x1l§ x 300 x (0.2 +59.9) = 200x10 " = 300 = 60.1
20=10° 20

=3=x10=60.1=1803w=1800w



35. a=r,=5cm=0.05m
b=r=20cm=02m

B, =T, =50°C 6,=T,=10°C
Now, considering a small strip of thickness ‘dr’ at a distance 'r’.
A=4

H==4nr H(ﬁ [(=)ve because with increase of r, B decreases]

dr
By
= d_zr = 22K ™o On integration,
ar H
dt (b-a)
Putting the values we get
-3
Kx4x314x5x2ix4ﬂx1ﬂ = 100
15x10~
15 .
= K= - =2985=3wm-°C
4x3.14x4x10
36. Q _ KA -Tp) Rise in Temp. in T, = KA(T, = Tz)
t L Lms
Fallin Temp in T, =~ =12)  Eingl Temp. T, = T, -t = T2)
Lms Lms
Final Temp. Tz= T, + M
Lms
Final £ = T1 _M_TE _KA[T1 'Tz]
dt Lms Lms
T,-T.
_ KA(T,-T,) _ dT _ 2KA(T,-T,)  "¢? & _ —2KA
(o7, ZAM=Ty) _ dT | 2KA(T-Ty) |,
Lms dt Lms (T,-T;) Lms

(T-Tz)



37.

o nTi=T2)/2  —2KAt ()= XA, = —t= In, TS
(T, =T5) Lms Lms Lms 2ZKA
KA(T, — T. KA(T, - T
9 = —l: 1 2) Rise in Temp. in Tz = —{ 1 2)
t L Lm;,s,
Fallin Temp in T, = KA -T2)  gpal Temp. T, = T, _KA(T - Tp)
Lm,s, Lm,s,
Final Temp. To= T, + KA -T2)
Lmys,
AT _ T, - KA(T, - T5) _T,- KA(T -T,) _ (T,-T,)- KA(T; - Tp)  KA(T - T5)
dt Lm;s; Lm,s, Lm,s, Lm,s,
_ 4T _ _KAM-T)( 1 1 L AT _KA(mpsemes,)
_, InAt = _E[M}m
m,S4M,S,
Attimet=0,T =T, AT = ATy = C =InAT,
_E[ MyS4+MyS, ]t
o n AT _ _KAm,s; +mys, | AT 7L mesmas,
AT, L | mysym,s; AT,
_H.nﬁn[m-ﬁ1+|'|1252]t _Hﬂ[m1s,+mzsz][
S AT= AT, e "' ™M) = (T,_T,)e -\ ™M=



38.

39.

40.

Q _ KA(T, -Ty) . nCpdT _ KA(T, -T,)
t X dt X
. n(5/2)RdT _ KA(T; -Tp) ~ dT _ —ELJE’.L“_s - T,)
dt X dt SnRx
~ dT  _  2KAdt o In(T =TT = _ 2KAdt
(Tg =Tp) snRx . 5nRx
2KAL
R Sl B o LR NS (Tg = Ty)e SnRx
Tg =T, 5nRx
KAt | 2KAt
= T= Tg=(Tg=Tyle SnRx = Tg +{TS +Tp)e Sinfx

2EAL

2EAL
+
S AT=T=To= (Tg=Ty)+(Tg = Ty)e 5Rx = {TS—T,D]+[1+E SHH:]

PKAL
P,AL +
= = (Tg =Ty)+| 1+ 5nRx
R s~ To) [ J

P,A

nR _ 2KAL
= L= {TS-TG}+[1—e SHR*]

A=16m’, T=37°C=310K,
Energy radiated per second

[p.dv=nRdt P.Al = nRdt

o=6.0x10" wm”-K*

=AcT'=1.6x6x 10 % (310)* = 8865801 x 10~ = 886.58 = 887 J

A=12cm’*=12x 107 m?

T=20°C=293K

e=08 =6 x 10~ wm®k*

Q _AeoT*=12x10%08x6x 107 (293)° = 4.245 x 10"* x 107"° = 0.4245 = 0.42

t

—— — —



41.

42.

43.

E — Energy radiated per unit area per unit time
Rate of heat flow — Energy radiated

(a) Pertime=E x A
ecT*xA _ 4nr?

1

So, Eu= = = — 14
U7 6T x A 4n(2r)? 4
(b) Emissivity of both are same
dT, _ m,S, _ sidmr’ xS, _  1xmx900 —1:2:9
dT, mS; s,4m,°xS, 3.4x8nx390 o
% =AecT
_T4= 0 _ 100 . .
teAo 08x2x3.14x4x107" x1x6x10"

— T=1697.0 = 1700 K
(@) A =20 cm’ =20x 10~ m’,

T=57"C=330K

E=AcT' =20x10"x 6 x 107" x (330)* x 10°=1.42 J

(b) % = Ace(T;* = T5%),

c=6x10"

T, =473 K,

A=20em*=20x%x 10" m*
T, =330K

=20 x 107" x 6 x 107 x 1[(473)" - (330)"]
=20 x 6 x [5.005 x 10'" —=1.185 x 10"

=20%x6%x3.82x10°=4.58w

from the ball.



44.

45.

r=1cm=1x10"m
A=4n(10°)P° =4n x 107 m?
E=0.3, c=6x10"
% = Ace(T* = T2")

=0.3x%x6x 10" x 47 x 10~ % [(100)* = (300)]
=0.3x%x6x4rx 107"% x [1 -0.0081] x 10"
=0.3x6x4x3.14x9919 x 10~
=4x18x3.14x9919x10°=224=22 W
Since the Cube can be assumed as black body
e={

o =6 x 10~ wm*-k*

A=6x25%x10"m"

m=1kg

s = 400 Jikg-°K

T, =227°C =500 K

T.=27°C =300 K

= ms% =ecA(T," = T2

de _ eaA(Tﬁ -Tz"']

dt ms
_ 1x6x1078 x6x25x 107 % [(500)* - (300)*]
- 1x 400

36 x 25 = 544

x10™% = 1224 x 107" = 0.1224°C/s = 0.12°Cl/s.

400




46.

47.

48.

Q = ecA(T, =T,
For any body, 210 = eAc[(500)" — (300)"]
For black body, 700 = 1 x Ac[(500)* — (300)4

Dividing 210 = © . e=03
700 1

As =20 cm’, Ag = 80 cm”
(mS)a = 42 J/°C, (mS)s = 82 JI°C,
T, = 100°C, Tg = 20°C

Kg is low thus it is a poor conducter and K, is high.
Thus A will absorb no heat and conduct all

[%] =oAL [(373)' - (293)] = [mS}A[gj = oAM[(373)" - (203)
A A
4 4 & 4 4

[E] _ oA, [373)* - (293)*] _ 6x10|(373)* - (293)"] - 0.03 °C/S

dt A [mS]A 42
similarly (22| = 0.043°C/s

dt Jg

% =eAe(T' - T/)
= % =1 x 6 x 107 [(300)" - (290)°] =6x 107 (81 x 10°-70.7 x 10°) =6 x 10.3
Q _ KA(6,-86,)
t |
L Q _ KO=0,) _Kx17 _ o Kx17 _ _ 6x10.3x05 _

tA | 0.5 0.5 17

m



49.

50.

o =6 x 107 wim*-k*

L=20cm=0.2m,

_ KA(B,-85)
d

= E

= K=

K=7?
=Ac(T - T2"

s(T,=Tp)xd _ 6x107% x(750* =300*)x2x10~"

0,-6,
= K=73.993 =74.
v =100 cc
AB =5°C
t=5min
For water

mSAf _ Eﬂﬂ

dt |

N 1001073 x 1000 x 4200 _

50

KA

5
For Kerosene

ms _ KA

at |

N 100x1073 x 8002100 _ KA

t

_ 100x 107> x800x2100 _ 100x10~3 x 1000 x 4200

t
_ 95x800x2100
1000 x 4200

=2 min

5

BOO K To0 K

— Mcm—s

00 K



51. 50°C 45°C 40°C
Let the surrounding temperature be ‘TC

_920+45 — 475

Avg. t

Avg. temp. diff. from surrounding
T=475-T
50 -45

Rate of fall of temp = =1 °C/mm

From Newton's Law

1°C/mm = bA % t

:>hA=1=; ...(1)
t 475=-T

In second case,

40+45 _ 42 5

Avg, temp =

Avg. temp. diff. from surrounding
t'=425-t

45-40 _ E“G.me

Rate of fall of temp =

From Mewton's Law
E = bAt'
B

= E = ;XME.E-T]
8 (47.5-T)
By C & D [Componendo & Dividendo method]

We find, T =34.1°C



52.

53.

Let the water eq. of calorimeter = m

-3

(m + 50"191[]]"42[](})(5 = Rate of heat flow
-3

:m+mnx1t1la )x4200x5 _ o -te of flow

_ (M+50x107°)x4200x5 _ (m+100x10")x4200x5

10 18
— (m + 50 x 10)18 = 10m + 1000 x 107

— 18m + 18 x 50 x 10~ = 10m + 1000 x 10~
— 8m =100 x 10~ kg
—=m=125x%x10"kg=125g

In steady state condition as no heat is absorbed, the rate of loss of heat by

conduction is equal to that of the supplied.
e.H=P

m = 1Kg, Power of Heater = 20 W, Room Temp. = 20°C

(a)H= % = P = 20 watt

(b) by Newton's law of cooling
—-do

— =K(B -8
it ( o)
=20=K(50-20) = K=2/3
—do 2 20

Again, — =K(0—=0p)= —x(30-20) = — w
g dt ( 0) 3"[ ) 3
[l::l [E] =I_']’ {E] =E

dt ) dt ), 3
T=5min=300"

Heat liberated = %xSDD =1000J

EJ =2
avg

Net Heat absorbed = Heat supplied — Heat Radiated = 6000 — 1000 = 5000 J

30°C

20°C




54.

Mow, mAG" = 5000
5000 _ 5000
mag 1=x10

— §= =500 J Kg'°C™

Given:
Heat capacity = m % s = 80 J/°C

[Ej =2°Cls
dt increase

[ﬁ] =0.2°Cls
dt decrease

do

(a) Power of heater = mS[—J =80x2=160W
increa sing
. do
(b) Power radiated = mS[—] =80x02=16W
decreasing
(c) Now mS[ﬁ] = K(T - Ty)
decreasing
16
= 16 = K(30 - 20) ::-K=ﬁ=1.ﬁ

Now, % =K(T=To)=16x%(30-25)=16x5=8W

(d)P.t=H =8 xt



do
95. P K(T —Tq)
Temp.att=0is 8,
(a) Max. Heat that the body can loose = AQ,, = ms(0, — 8;)
(.. as, At=08,—108;)
(b) if the body loses 90% of the max heat the decrease in its temp. will be
AQ,, x9 _ (6, -8,)x9
10ms 10
If it takes time t,, for this process, the temp. at t,

9 106, - 96, - 98 6;-90
= 0, —(0;—0p)— = 1 1 0o - 9 0.
10 10 10

1

do
Mow, — ==K(6-6

dt (6—184)
Letb=08,att=0; &0 betemp. attimet

1~ Yp
or, 8 =0 = (0; — Bg) ™ ..(2)
Putting value in the Eq (1) and Eq (2)
6, -96, ki
———— -0 =(0y -8y e
10 o = (8 —8g)
In10
=t = —

k



