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Exercise — Il |

|
SUBJECTIVE PROBLEMS

]

!.

H = Energy/heat required to change 100°C t = 25.5°C
Water in 200°C Vapour
=1000 L, +1000x%0.5x(200-100) 9. Density of drink = “—=
= 590 Kcal. 120
2. lLetmass=m gm
1 [ h] = 0.833 E(glven)
So, —|m =mL,
° 4 g Mt m ~50 gm.
5 ms,, At + ms At=m_L +m_S, (t-0)
hoAbs _4x3.4x10 —50 x 0.6 X (25 - t) + 50 x 1 x (25 - t) = 20
g 10 x 80+ 20 x t
=13.6x10'm 50 x 25(1 + 0.6) — 20 x 80
(200%1073)x10%(60%x102sin 37°) +0 =t=4°C
= 200 x 1073 x 420 x AT 10. A
AT = 86 x 10-3°C 20°C w
4. Let all are at 0°C water then 5gm X =40°C
heat given eq = 22°C
AQ.. = -[(10 x 0.5 x 10) + (10 x 80)] = -850 B
cal 20°C w
AQ, ;= 10 x 1 x 20 = 200 cal 5gmY =40°C
AQ.....= [2x540+2x1x100] + 1280 cal. eq = 23°C
So, at 0°C water now have (1280 + 200 - 850) For AW(22 - 20) =5 x S, x (40 -2 2)
cal. W =9gm
heat extra so it will increase temperature to t For BW(23 - 20) =5 x S (40-23)
(10+10+2) (1) (t-0) 27
= (1280 + 200 - 850) S, = 35
t=28.636°C 11. If ice completly melts
5. A=200)=4xL,=>L, =50 .
B—=300]=5 x L::>L:= 60 then AQice = (2 X 50) (05) (15) + (2 X 50) X
C=3001=6xL. =L =50 80
6. mM.S[AT.] = - mSAT = 8750 cal.
='SIAT, = —s AT ST for water at °C
SoA A B-BGD AQ, = 250 x 1 x 25 cal
2 SA > SB Let m gram ice then mL, = (8750 - 6250) cal
A C
3=5,>>5, 125 |
7. Total energy released m= =, 9g.ice.
=10 x 5 x 4200 ;
— 51 x 10% ] 12. (i) Letm
Energy released/min (ix 1000) — ms x AT
0.2x60 . >
=WXZ'Z7X1O =m0.5 x 80
= 27.24 x 10° m = 20 gm.
Time required . 1000
21 %104 (ii) mL = 5 x 4
= —3 = 7.7 min
27.24x10 1000 x 4 cal
8. AQ,= 100 x 4 x 600 T 5x20 ~ 7Y Cgm
= 24000 Cal. >x20 g
for 0°C water 1000
AQ1= (100 % O.2><20) (III) ms/(120—80)= 5 x3
+ (200 x 0.5 x 20) + (200 x 80)
= 18400 cal. _1000x3 cal
So, let temperature is t then 1T 5x40x20 e C gm
24000 - 18400
= (200 x 1 + 100 x 0.2) t
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. (90—10}
= 0.8 x (10 x 107?2) x 1102
=64]
_ dT
14. i =mL_=KA —
s dx
42 x(0.04x107)100
3.36x10° x1
0 x 10°Kg
x 10->g/s

3

5
5

15. (T-100)/2.5 + (T-0)/2.5 + (T-25)/5=0
So, T = 45°C
Hence,

I(CD) =V/R
= (45-25)/5
. KAd—T
i nR

16. 5, = a9l

2R

200°C

I
N
=

ENEN)

17. * o o
100°C ¢ (¢,-0) 0°C

dm, KA(200 - 100)

b= (1)

dmie | _ a[200-0
dt s ° 0o —1

(1)+(2)

Lv 100 [fo—é}

Ls = v 200

540 1 (1-45—fj
80x40 ~ 2 ¢
270 =2 x 1.45 - 2/

18. Req =R, +R, +R,
t+6 + 15
RegA
t t, L3
= KA TrA T kA

dT
19. —— =1x103W

dx
0.2)(55(-'-_—2_52) =103
4x10
T=4x102x 103+ 25

Qi _ a0
dt d

dQ, _ 10-0
dt 'ZKA( d )

20. = 0=5°C

= 9=5C

dQ, _ (6+5) .
gt ~KATg = e=5cC
dQ, _ @
dt = d
21. Initially

B C(T.)

= =5

25
o

(T,

Now, w' =i} +1,
_ KA(T; -Ty) + KA(T; - Ty)
V4 3¢

or

owe W _4
Wi=W+= =3W| From eq-1
50-10
Req

50x10
160 = 1 [1_1]

22. 160n=

47K n n
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23.
0,
- _r-n
L X
X
r=r + T (r,-r)
dx
dR =
j IKan
1 dx
{H + E(rz - "1)}
L
R= Kn(ryr,)
i = Q-Q
R
24, — Q14— Q,
A B
AQnpp _ dQ, dQg
At dt dt
= AQ i, =i
At~ A B
dQas dT dT
=KA — | -KA —
= (Ms)g¢ dx ), dx Jg
d _
= 0.40 % =200 x(1x107%) [(5 -2.6)x 102]
T(at time t)
occcC—/]
25. (T—dT) (at time
T+dt)
. dQ _KA(T-0)

160n 40K )
ar (1 1 1 = K=15
e ¢
5 20) 1072

"= Tt /

26.

27.

(10x60)Sec
KAT
Q = |dQ- = de @)
Now, T = —— 2
ow, 10 (2)
So,

Jda- GTO KAt ka2 B
Q=J"=" ) G100 " 20, = 18003
Here
50.1-49.9

= = K (50 - 30°)
02 _ 20

5 = X
K= —2
~ %= 500
Now,
40.1-39.9
¢ =K(40-30)
0.2 0.2
¢ T 5x20 (10
=t = 10sec.
M =m

cube sphere

=p X a3=px§nr3

-dT
Rate of cooling % = eAc(T* - T})

Cube A, 6&

Ratio : gphere ~ A, " 4nr?

2 1
3 4 33 63

= —X|=—mn| =|—
27 3 s

dQ
28. at (loss)
—dT 4 . —dT
- — | =|=xR -
-me ()3 )
dQ,
dt P S
sz P> S,
dt
8 1
= TXZ = 2
b
29. A = T
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x_s:ﬁ T=L=4x103K
T st Toum R T 7500x107
4753
ser= goog < 0020 K — b _ 03 6000 K
=3025K "' 7 Amax 5000x1078 ~
E = cAT*
30. 5(300)* =5 ..ovvvennnn.. (1) = (5.6 x 1078) (1 x 10-%) (6000)*
o(600)* =X cevvvnvvnnnnns (2) = 7.2576 x 103 watt
Now, eq (2)/(1)
— 7.2576 x 1010 —a0—
x _(600 4 - cm? sec
5 (300
_ ) 36. Ex =16—>
= x = 80 watt/cm _ 6 at 500 K
= 4 x' = Constant
31. 100 1;0“ AT 6'x 500 = 21000
A, = 2nR(
T=1696.7K 70-60 _(70+60 ./
~1700 K 37. /g~ 2
32. | — eGA (T4 T4) — 210 §= K (65 - 30) ............. (1)
= ecA ((500)* - (300)*) ow,
=210 ..ciiiiiiennns 1) 60 - 50 60 +50
Now, —< = K > -30
i =700 = oA [(500)% = (300)*].ccceeerreenrnnnnn. (2) .
(1)/(2) 1)+ ()
210 2t _ 35
=200 =03 10 55-30
t= 35x5 =7 min
P d2 25
s | I GALT?
33 4ndls ( 4 ] o 0
and P, = cAT* 3g. 20 - 45 _ (% . 90]
4 2
e RS Or2=K(95-20,) .coo... (1)
4 dgs
45— 40 45 + 40
=K ~0
g \1/2 8 2 °
T.- = (—6'9“0 6000 K
e~ 2 (1.49x10!
cos —— =K (85-20,) ...... (2)
= 288.7K s 82
Te = 15.7°C (1)= )
8 95-26,
5 85-20,
34. 7 = Xb =205 =66,
e 0, = 34.16°C
T = _ 03 6 x 10° K
5= 5000x108 _ °*
M 0."0 Nz 394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
Norfuring potential throuan e;;”;;;on IVRS No: 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com




