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I
HEAT -1
1
[ EXERCISE — | I SINGLE CORRECT ]
1. D 8. B
(Calorimeter + Ice to vapour) _ ... o0ec atatemp. T
=(10x 100+ {10x80+10x1x 100+ 10 dQ = SdT = aT3dT
x 5403%}) 2 4
= 8200 Cal. Q= ajT3dT _ aT')y _ 15a
2. A 1 4 4
heat / sec = 0.1 * 80 cal/gm = 8 cal/sec 9. C
mass = 0.1*100 = 10 gm ice or water [now Q = for vapourization total time
msAT] = (30 - 20) min = 10 min
In unittime Total Heat Given = 42 ktJ x 10 = 420 KJ
AT = Q/ms = 8/(10*1) = 0.8°C/s somL = 420 k
3. C SL =420
Water flow rate = 20 gm/sec L= 84 KJl/kg
for 1 sec 10. D
LZ %};98 =20x4.2(t-10) S,Pa = (12V) p,s,
4. B S_A:]-ZPB_EXZOOO_
for 1 sec Ss  8pa 2 1500
P.x 80 % = (pv) s (t - 10) 11. C
80 V { = Ice Changes to water
2 x 10° x ——— = (1000) . 100 x (10-2)3.4200 Let volume (V. ) change to water
100 (0.9p V )L =H (1)
(t - 10) ) pw ice
t= 138 OC Vice pice
5 A Av=v_-V, = | Vie Y
m +w)(1)(70-40)=m__L +m__ (1) (40- v
(())W ) (D ) fee e (D =v_(1-09)=0.1v_=1cm?
(200 + w, ) (70 - 40) = 500 L, + 50 x 40 Vi = 10 cm?
(1) So fromeq. (1) [0.9 x 1 x 10] x 80 =H
(m, +w+m_)(40-10) =m_ L +m’_ (1) (10- H =720 cal.
0) 12. A
(200 + w + 50)30 =80 L, + 80 x 10 ...(2) Let m is the mass
from eq. (1) & (2) mL, + ms, (100 - 80) = (1.1 + 0.02)s,(80 - 15)
50 x 30 = 30 L,~ 30x40 m(540 + 20) = (1.12) 65
L, = 90 cal/gm = 3.78 x 105 J/kg m =0.130 kg
6. D 13. B
X
~dQ=msdT= 5 = L
apo
vapoHt 0°C 36°C
A B
e———¢——>i
[ t t
7. A do, _ dog
Energy conservation dt  dt
ML) = mgh KA X0 _ga[ 36
S t t
ho b x =12°C
= = 5g
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14.

15.

(a)A (b)D
inet=iA1'+icu
100-20 100 -20
=K, Al —— =~ ottt
n [3><10_2 j + K A5TT0
= (209 + 385) (3 x 102 _ 80
= (209 +385) (3 x 10?) = 3
=1.43 x 103N
) Key :ﬁ:1.84
Ky, 209
B
. dQ 10 . (100—0
< _ = = AK
in (a) a2 cal/min 29

in (b) ((jj—?c = (2A)K

(100

a

de
sol0=—1t =2x10xt

~)

] (1)

..(2)

19.

20.

21.

T = 30°C
C

. dm 20-0
i = dat L, = KA

d—m =2.47x10°°
dt

A

i:K(nRz)‘;—I, . R%

C
R, || R, — Resistances
A, =1R? A, =14R? - 1R? = 3nR?
R,R, (o
Now R, = R, +R, = K 4nR2  K,37R2

1 (1 1 l
2 = o an?)
tR? | K, 3K, | T Keg(n4R?)

dt 1 1 )
t=0.5min = = —(k, + 3k
16. B 4Keq 3k2 +k2 = keq 4( 1 + 2)
22. B
1 :(L+L]3 i = - kKAdT / dx
Req (Ri Ry And slope dT/dx = - i/kA
i is constant (steady state), A is cons, but since
Keq(®A) _ 3 KiA | KoA k is decreasing from 2k to k, hence slope is -ve
= d d d but less - ve to more -ve.
23. A
K]_ + KZ
Keq:T Lo kATB_TA_kZA(Tc_TB)
W= = MRy 2d
17. A
dT m kq Tc—Tg 1(4T, —2T,
i = KgeelA—— = — s == _
p = Betee® g = ¢ o by Ky 2Ty —Ta 2\ 2Ty T, ) =1
S XU X 21072 L
_ 044 2.25%x10°6 o
T 5x60 2% dar 1 iand A
x = 105.25°C dx ¢ K - tandAsame
i = - kA (dT/dx)
18. C i and A are constant hence slope
_ToC dT/dx = -i/(kA) is - ve but
Slope a (1/k)
Hence in air slope will be more - ve due to very
% less conductivity.
25. A
V dX\J t
—t+dt
)
KAT dx A p; O
=== dtlce L n/4
3600 4 \
_, KAT [dt _ ApL j xdx A 5
0 2 '|'1 D T2
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Initially

KA(T, - T KA(T, - T

(T -T) kAT -Ty)
(2n - 6)R 6R

KA(T, = Ty) | K'AT, = T)
(2r - 0)R OR
..(2)
7k

PSS
3 3

finally 2H =

from (1) & (2)

26. B
A B

¢ >

&
@]

oY
(']

M ioe

°D
kA(90 - 20) kA(20 - 0)

A l,

30.

JdR _ Jrz dr _
o k(4nr?)
1|1 1
R.. = = =
€q 4TCk |:I’1 r2i|
1

Now R, (whenr =R, r,=2R) = BrkR

1 1 1

1
~ 247kR
0°C R, T R,
———— AWM W——
T= Rllile x100 = 750 C
Since
i=(T-0)/R,=(100-0)/ (R, +R,)
C

i = -kAdT/dx

Slope dT/dx = - i/kA is — ve but due to radia-
tion loss because of not lagged, as we move
ahead current i will be less. Hence slope wil be
more — ve to less - ve.

31. A
Tp:1002+o:500
PtoQ
TQ:30+6o:450
2
32. A
Slope dT/dX = - i/kA is less — ve for 1% layer
Hence 1t layer should have larger k.
Sok, > k
200 -20 1 2
T-20=T,-T,= =5 =60 33. A
T, =80 R L R = 2
SoT, = 80 + 60 = 140 °C AT kA SN
28. B 2
dmi kA(100) R
i=—F .L=———77 = B 100-0
& b= So 0|5 100 -0]
dm.. ‘L L 0=80°C
= "dt A(100) = 60 Wm= k™ 34. A
1 !
Ra= 3kA Re = ia
Ra _1
Rg 3
35. B
_ 3kaTa kAT Ta _ L
o Tg 3
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36. B
dT dT
. 3kA(_] :kA(—]
iy =1i
A=l = dx ), dx Jg
3KAG, = kAG,
Ga_1
Gg 3
37. A
B
A Kg
Ka c
d 3d
38. C
. . dm 100
Initially i = at b= knR2.
dm kR? |
_m_
dt !
dm, Kk[(@R)?
dt _4 0/2
dm,  kR?
dt V4
dm,
dt _, = M _g>
0.1 dt
39. A
eq=R1+R2+R3
3¢ _ 14 14 L
kegA k5 5kA KA
2
3 2 1 1 16
=4+ — 4+ — =
kegA k 5k k 5k
15
keq :Ek
40. A
X T+ dT
T]_’
|
< i g
L
oa,d
—ZA— =
T dx C (const.)

= oAlNT] =Cx

at

41.

42

43.

44.

45.

46.

N
Req' = 4Tck r1 r2
Let at R then

A
Reqissamesoi, =i,
D

do
i=ms - =msk(50°-20°) = 10W  ..(1)

35.1-34.9
60

from (1) & (2)

02 10

60 -~ ms(30)

ms = 1500 J/°C

B

Let at time t radius r

dQ dm

—_— = = 2 = - —
Then = = CA = 4Cr it L

and =k (35-20) ...(2)

x 15

4
m=op.3 nr? =>dm = C r> dr

dr
So. (4Cn)rr=-1L.C,r? at

ﬂ = const
= dt

D
Power

4
P= d4Q _ AcT? = Ac{Ej
dt A

P_zzx_l“: Ao 4:256
P, 7, 3/4%, 81

__F _ ecAT?
4nd? or 4nd?

Let I
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47.

48.

49.

50.

51.

52.

and I A, = P (Given)

ecA(2T)*

4n(2d)?

NowP . =1_ A =

W ne

4

4
_ 16]eoAT” | -1
4 | 4nd?

_Ah [T
dt dt
eA,o(T* -Tg)  xecAq(T*-Tg)
m,S - mgS

= AQmID 3r r

=

=>Xx=3

B

Initially T increases then phase change
and so on

D

dE
Area=jydx=jaxdk:jdE
b4
Area (A) =E=ocT*= G(I]
Area, (1) 1 (1)
Area, &) — 9 " (1)

)“1
M o3
y NE]

=
2

B

Ts _ws 350 4 g9

T ks 510

B

E, = E,0(A) Q*=E,=E,cAQ.

1/4
E
&) %o

53. B
60 -50 60 +50 _
4 - k( 2 QO]
> =k (55-9,) ..(1)
40-30 40+ 30
= —9
and 3 k( 2 oj
5
sz(35—90) ..(2)
from (1) & (2)
_55-6
35-9,
8,=70-55=15°C
54. A
E,,=eA (273 + 273)*
= E(Given)
E, =eA (273 + 0)*
E
E,=—
° 16
55. A
75-65 _ [75+65_25j
5
2 =K(70 - 25 K=2
=K(0-25= =35
65 - X 65 + X
= k _2.5
Now 5 ( > ]

2 (65 -x) =5k (65 + x -50)

2
130—2x=5xE(15+x)

x = 57°c
56. C
40—36:k(40+36_16]
5
4 _K(38-16)
5
K= = 1
= k=t (1)
36 -32 =i(36+32_16j
t 55 2
2><t55:(34_16)
t=6.1mm
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