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[PHYSICS]
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Young’s modulus depends upon the nature of material

and not the radii of the wires.

Breaking stress does not depend upon the length of
the cable.

Stress = Y X Strain
=2x10"x0.15Nm?2=3x10""Nm>

Fl YAAI
=—— or F=——
AAl I
11 —6 -3
or F=2.2><10 ><2><;0 x0.5x10 —11x10°N

The tension, T in the rope of the lift when it goes up-
ward is given by

_Ap (1.165-1.01)x10° _ 0.155x10°
AVIV 10/100 /10

© =1.55x10°pa
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12.

. F
Tension, 7' =—-xx

F2 Ly

= = 2 x2
24Y12 |
P4 _r,

As the mercury columns in the two arms of U tube are
at the same level, therefore

Pressure due to water = Pressure due to spirit column

pWth = pshsg
_h
Ps h, Pw
.. Relativedensityofspirit = b _ 5— = 10cm =0.8
w hy 12.5cm

Pressure = hpg
Pressure at the bottom is independent of the area of
the base of the vessel. It depends on the height of wa-

" ter upto which the vessel is filled with water. As in all

13.

the three vessels, level of water are the same, there-
fore Pressure at the bottom in all the vessels is also

same.
Hence, Py=Pz= P

3b-b a
===
4b g

tan 6 £
2
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14.

15.

16.

17.

18.

The pressure P at point x in the sum of pressure P,
and P, where P, is the pressure due to gravity and P,

is the pressure necessary to impart an acceleration a
to the column of water of length /. Pressure P, acting
on a column of length / and area of cross—section A
gives it an acieration a in the horizontal direction.

P, = Alda
P2 =lda

As pressure is a scalar quantity, so

P=P, +P,=hdg +lda= d(hg + la)

_mc my
Vp=—+—andV, =—+

pw pw pC pw
Sincep.>p,, V, <V,

Hence, ! and # both decrease.

me Mg

Atpoint P, P,=0
Atpoint O, P, =P, +pgh=pgh
AtpointR, P, = P, + pal =pgh + pal
At point §, Po= P, — pgh = pal

Weight of cylinder = upthrust to both liquids

The velocity of ball before entering the
water surface

v=\2gh=,2gx9
When ball enters into water, due to upthrust
of water, the velocity of ball decreases (or

retarded)

. apparent wei
The retardation a——-w

mass of ball
_V(p-9) z(p~o’]g =(o.4—1)xg _ 3¢
Vp P 04 2
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If h be the depth upto which ball sinks then
0—v'=2 x[—%g}xh or 2gx9=3gh

Soh=6cm
19.
. . density of all
Specific gravity of alloy = “M
density of water
_ mass of alloy
volume of alloy x density of water
_ my +m, __m+m
(ﬂ +mz]xp“ m_ m
PPy P P2
P.  Pu
_om+m,
e WY
58,
20.
p, <p, as denser liquid acuires lowest posi-
tion of vessel. p, > p, as ball sinks in liquid
1 and p, < p, as ball doesn’t sinks in liquid
2,50
Py <P3<p,
21.
Pressure at same horizontal level is same.
P +pigh = Fy + pyghy
P—F, =g(p:h, — pihy)
22. tn6=2 = by~ hy _Aem
g hytan45°+htan45° 20cm
= a=2m/s’
23 B

24. Tension in spring T = upthrust — weight of sphere
=Vog-Vpg=Vnpg-Vpg  (Asco=np)
=(M-1)Vpg=(n-1)mg
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25.

Let L = PQ = length of rod
L
SP=SQ=—
0 2

Weight of rod, W = ALpg, acting

At point §

And force of buoyancy,
F,=Alpg, [l = PR]

which acts at mid-point of PR.

For rotational equilibrium,

Alp,g X écos 0=ALpg x %cos 6

12 i
L py Po

From figure, sin9=£=£=l Po
121 2\p

26.  Fraction of volume immersed in the liquid V,

depends upon the densities of the block and liquid.
So there will be no change in it if system moves upward or downward

with constant velocity or some acceleration.

27.  LetA is area of soap bar.

ol NI

il | soap
Water| massm

T

PA-PA=mg = (P—-P)A=mg
= [300gx +1000g(L — x)A = AL800 g

2
= -_
7

d
L

28 =4 o - )

o vl ]

According to problem T, = T,
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29.  Pressure at the bottom of tank P = hpg =3 x 105
Pressure due to liquid column

P=3x10°-1x10°=2x10°
and velocity of water v=./2gh

2P 3
v |20 _ 2x2x10 \/—m/s
P 10°

30. When the container is at rest with respect to the Earth, there is
pressure on the walls due to the weight of the water. The pressure
results from the contact force between the water and the container.
In free fall, both the water and the container have acceleration of g,
and the contact force is zero, so removing part of a wall by making
a hole produces no outward flow. (Note that some of the water is
in contact with the air, which is not accelerating, so there is still
atmospheric pressure on the water.)

31. Requiredratiois 1/3
32.  Let th’eidensity of water be p, then the force by escaping liquid on

container = PS (./2gh )2

Acceleration of container

_2pSgh—upVg_(g&_ )
oV v M8

N u—& . a=
ow v A —Vg

33.  Velocity of efflux at a depth 4 is given by

=./2gh
yl 4
4y Ta*
V
4 —>

Volume of water flowing out per second from both the holes are

equal.
¥ alvl =a2v2
or Lz,/2gy =7rR2,/2g(4y)
L
or R=——
\2r
34. 0.18v+0.12x1.5=0.12x3
or 018v=012x15
0.12x1.5 )
or y=——————ms =1ms
0.18
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35.

36.

37.

38.

39.

40.

41.

Maas of liquid in horizontal portion of U-ﬁlbe =Adp
Pseudo force-on this mass = 4dpa
Force due to pressure difference in the two limbs
= (hpg — hypg)4
Equating, (h, — h,)pgd = Adpa

Adpa ad
or -hy,= =—
hhe pgd g
3m = 3m 3x6 18
P 1 TVotVy M M M= 24 =d

d 2d 39 11 11

Effective value of acceleration due to gravity be-
comes (g + agp).

x =28l X /%orx=2 hh,

Now, imagine a hole at a depth /4, below the free sur-
face of the liquid. The height of this hole will be #,.
Clearly, x remains the same.

v= '2gh

But p=hpgor£=gh

p
s
2_p= __2><2>3<10 ms™ =20 ms™!
p 10

\%
R* = constant

From Torricelli’s theorem

v=,/2gd @)
where v is horizontal velocity and d is the depth of
water in barrel.

Time ¢ to hit the ground is given by
2 2h

or t=,[—
g

R=vt=./(2gd) \/E =2dh (Using (i))
g
2

1
h=—gt
2g
R2=4dhord=R—
4h

4H-4)=6(H-6)
or 2H=36-16-200or H=10cm
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42. Let A and a be the cross-sectional areas of the vessel
and hole respectively. Let / be the height of water in

the vessel at time. Let (—%) represent the rate of

fall of level.
dh
Al —— |=av=a.2gh
Then, ( dt) e

—ﬂl—=@dt
A

or \/}7

or t=——><2\/Zort=é

Now, te<+h
When £ is quadrupled, ¢ is doubled.

43.  Velocity of ball when it reaches to
surface of liquid

g 1000 gV —500 gV
500V ’
the volume of the ball.
a=10 m/sec?

where V is .

Applyv=u+at= 0=./2gh —10¢t
= 2gh =10x%(2)
= 2x10xh=400==20m
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44.  Velocity u of the body when it enters the liquid is
given by mgh= %mu2 oru=./2gh

Let Volume of the body = V'
Mass of the body = Vd
Weight of the body = Vdg
Mass of liquid displaced = VD
Weight of liquid displaced = VDg
Net upward force = VDg — VDg

=V,D-d
Retardation = Det weight
mass
_V(D-d)g _(D—d)
vd a )®
Acceleration a = —(DT—d) g

Final velocity, v in the liquid when the body is instan-
taneously at rest is zero. Let the time taken be ¢.

v=u+at
0=12 h—(D’d)gt-(D"djgta/@
d d .
.
D-d |\ g

45.  The weight of the aircraft is balanced by the upward
force due to the Pressure difference.

ie.,
5 -2
Ap_8 _(4x10 kg)(lZOms ) 4 10f N
A 500 m 5
=8x10°N m™

Let vy, v, are the speed of air on the lower and upper
surface of the wings of the aircraft and P,, P, are the
pressures there.

Using Bernoulli’s theorem, we get
. 1, 1 5,
B+—pvi=B+—pv

1 2P1 2 2P2
1
R=B=—(pv;=p¥})

AP:%(Vz +v)(v,—w)

AP
pvav

or V=W =
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