| Solutions Slot — 3 (Physics) |

[ EXERCISE - 11 I MULTIPLE CHOICE QUESTIONS ]
1. [Initial surface Area _ 245 . 24 x0.08
=2[1xb]=2[10 x 0.5] = 10 cm? P=8P +— - =810+ 5 10

P=8.08 x 10° Nm™

final surface area .
5. Excess pressure in bubble A

=2[10x(0.5+0.1)]=12cm?

Increase in surface Area = 12 - 10 P, = ‘:_10
=2x10%m?
W.D. = Surface Tension x Increase in Surface
Area
W.D. =72 x 103 x 2 x 10
= 1.44 x 107> Joule
W.D. =1.44 x 107° Joule Excess pressure in bubble B
2. (Force),, ioce Tesion 4c
= Surface Tension x circumference P, = E

—_ -2 H
= 6 x 107 x circumference. Excess pressure in double bubble

(force)S.T. = (Force)weight of liquid P = E
r
6 x102x C=75x 10" P-P,=P
_ 75x10" 40 _40_4o
B 6><1072 r]_ rz r
Surface Tension = 1.25 x 102 m 101 1
3. (Force),, = S.T. x Total length ===
F=0x (2rnr + 21R) = 2n6 (r + R) r-n n
_F rn
° T 2n(r +R) r=r2—r1
F=3.97gwt=3.97 x 103x 9.8N r=.004 m
r=4.25x102 m,R=4.35x%102m 6. For bubble of radius a (o is surface tension)
putting values 4 4
c=7.2%x102 Nm Pa—P=_GOFPa:P+—G
4. Initial pressure of air in the cylinder a a
Po =10°Nm ( 40)
p = [P+—
L 4c b b
P inside bubble =P, =P  + e
40
4o P.= (P +_j
P... inside bubble =P, =P + /2 c
As two bubbles combine
4 PV,+PV, =PV,
initial = Vl = ETEI'B PP
4c) 4 5 4c
3 P+—|x—na’ +|P+—|x
4 (r) 1 a) 3 b
Vfinal = v2 = En(ij —§V1
By Boyle’s law %nb3 = (P + %) x%nc3
Plvl = P2V2
(P0+ﬁ]v1 :(P+§jh P(c® - a° -b?)
r r )8 o

T 4@ +b% - c?)
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7.

Total excess pressure = weight of liquid column
of h

4T cos 0°

Y = hpg
4T

h= reg

N 4%x73.5x1073

T 2x103x103x9.8
h=1.5x102m
h=1.5cm

Let P, in the broader tube & P, that in the
narrower tube

Pressure just below the meniscus in the

2T

broader tube = P, - T
2T
narrower tube = P, - N

difference of these pressure is

2T 2T
I P L
RS = e

1 1
P-P,=hpg-2T E_E

P,-P, =0.2 x 10°
x 9.8 -2 x 72 x 1073

EETITEREwTeTE]
7.2x107% 1.44x1073

P, -P,= 1860 Nm™

initial pressure in the capillary P, = P
Initial volume of airin

capillary = v, = LA

Final pressure in capillary

2T
=P2=P+T

Final volume of air in capillary
V,=(L-1)A

Plvl = P2V2

10.

11.

13.

2T
PxLA=[P+T] (L-1)A

L
t= 1+E
2T

Putting values
¢=1cm

Fe =Fg+6nrv-mg

oo Fe, Garv
m m

2T

Pressure due to S.T. = e

Pressure difference due S. T. = pgh

2 2
R -2
- 2T {10_3 10_2}—3600x7x10
h = 2x18x7
= ~700 ™
h=2.52cm
Lo 2re-9)
T 9 n

vi2-0=2gxh

T _4r(p-o)g
=29 81 27

h=20.4m
Let its initial volume be v,

2
Vp = EVQ

PV = const.

2
(9m)V0=(9+h)m§Vo

2
9=(9+h) 3

h=4.5m
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