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Physics
Quiz-19
6.

SECTION - A

The depth d at which the value of acceleration due
to gravity is 1/6" of the acceleration due to gravity
at altitude R from surface of the earth is

(R : radius of earth)

23

(1) R @ 3R
14
(3) 2R @ R

The change in gravitational potential energy of a
body of mass m when it is raised from earth
surface to a height SR above surface of earth is

(R : radius of earth)

m " @ mek
5 3
3) gng “4) ngR

A satellite has kinetic energy K, potential energy U

and total energy E. The value of _K+U will
K+U+FE
be
2 1
H = 2) —
(D 3 ) 5
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A planet moving around the sun sweeps area 4, in
24 hr, A> in 2 days and 43 in 3 days. The relation
between A, A> and A3 is

(1) Ai=42=45 (2) 241 =A4>= 345
(3) 641=342,=243 (4) A1=24,=343

The increase in length on stretching a wire is
0.05%. If its Poisson’s ratio is 0.4, then its
diameter

(1) Reduce by 0.02%

(2) Reduce by 0.1%

(3) Increase by 0.02%

(4) Decrease by 0.4%

If a body lying at 60° latitude feels weightlessness,
then angular speed of the earth in this situation
would be

(symbols have their usual meaning)

g 2g
M = @ 2

g 2g
3) 2& @ %

A sphere of radius 4 m rolls on a floor the
acceleration of the centre of mass of sphere is

12 m/s%. Angular acceleration o about its centre of
mass is

oms (¢ [

(1) 2rad/s?
(3) 3rad/s?

(2) 4rad/s?
(4) 1rad/s?

A hollow sphere of mass M and radius R is
released from height # on an inclined plane. If
Hollow sphere is rolling without slipping on the
inclined then angular velocity of sphere when it
reaches the bottom of inclined plane is

Q
h
e
2gh 6gh
(1) 2 ) s
1 [7gh 1 |6gh
) 2710 @ 2V

If an object is projected from surface of Earth with
a speed 3 times of escape speed at surface of earth,
then interstellar speed of object will be

(g = acceleration due to gravity at surface of earth,
R = radius of earth)

(1) J2gR
(2) 4JerR
(3) 3yeR
@) eR
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Imagine a light planet revolving around a very
massive star in a circular orbit of radius R with
time period of revolution 7. If the gravitational
force of attraction between the planet and the star
is proportional to R, then

(1) Tis proportional to RY*

(2) Tis proportional to R7*

(3) Tis proportional to R?

(4) Tis proportional to R

If density of earth is p, radius is R. then its
gravitational field at distance R./2 from centre will
be

2nGpR, nGpR
)y —= 2 ¢
(1) 3 ) 17
nGpR nGpR
3y 2P 4y P
3) 4 “4) p
A uniform cube 1is subjected to volume

compression. If each side is decreased by 1%, then
bulk strain is
(1) 0.01
(3) 0.02

) 0.06
4) 0.03

A ring of mass M and radius R is rolling without
slipping, the velocity of point D as shown in the
figure is

(1) Vem
(3) Zero

2) 2vem
@ V2 v

A homogeneous solid cylinder of length L

(L < H/2). Cross-sectional area 4/5 is immersed such
that it floats with its axis vertical at the liquid-
liquid interface with length L/4 in the denser liquid
as shown in the fig. The lower density liquid is
open to atmosphere having pressure Po. Then
density D of solid is given by

(1) —d 2

(3) d “4)

15.

16.

17.

18.

A body floats in a liquid contained in a beaker.
The whole system as shown falls freely under
gravity. The upthrust on the body due to the liquid
is

V)

1 i
2

(1) Zero

(2) Equal to the weight of the liquid displaced

(3) Equal to the weight of the body in air

(4) Equal to the weight of the immersed portion
of the body

An ice berg of density 900 Kg/m® is floating in
water of density 1000 Kg/m®. The percentage of
volume of ice-cube outside the water is

(1) 20%

(2) 35%

3) 10%

4) 25%

In making an alloy, a substance of specific gravity
s1 and mass m; is mixed with another substance of
specific gravity s, and mass m;; then the specific
gravity of the alloy is

0 (m,+m2j @) ( 518, j
5 +8, m, + m,
S5

my +m2

@ At @
(e

S5

A cubical block is floating in a liquid with half of
its volume immersed in the liquid. When the whole
system accelerates upwards with acceleration of
g/3, the fraction of volume immersed in the liquid
will be

) )

3) 4

Wi =
A|lw o|w
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A closed rectangular tank is completely filled with
water and is accelerated horizontally with an
acceleration a towards right. Pressure is (i)
maximum at, and (ii) minimum at
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(1) (i)B(ii)D
3) HBG)C

) () C (i) D
4) ()B4

The condition for a uniform spherical mass m of
radius » to be a black hole is [G = gravitational
constant and g = acceleration due to gravity]

() QGm/n'"?<c (2) 2Gm/n'"*=c

3) QGm/n'"2>c (4) (gm/r)'*=c

The gravitational field due to a mass distribution is
E = K/x* in the x-direction. (K is a constant).
Taking the gravitational potential to be zero at
infinity, its value at a distance x is

(1) Kix

(2) K/2x

(3) K/x?

4) K/2x*

The escape velocity of a sphere of mass m from
earth having mass M and radius R is given by

m o
2) 2\/?
3) 2G1];4m
@

What will be the acceleration due to gravity at
height 4 if 4 >> R. Where R is radius of earth and g
is acceleration due to gravity on the surface of
earth

2h
(1) ﬁ @) g[l_?j
J’_i
R
_ & _h
3) (1_}1)2 ) g[l Rj

24,

25.

26.

27.

A sealed tank containing a liquid of density p
moves with a horizontal acceleration a, as shown
in the figure. The difference in pressure between
the points A and B is

>
I A Py
r¢ '( A i
T ®,
(1) hpg
(2) Ipa
(3) hpg—Ipa

4) hpg+lpa

A piece of cork starts from rest at the bottom of a
lake and floats up. It velocity v is plotted against
time ¢. Which of the following best represents the
resulting curve?

(M

v
)
t
v
3 4
t
In a capillary rise experiment, radius of curvature

of liquid surface is R. If approximate rise is /4, then
the surface tension of liquid is (Angle of contact is

XA

Z€ero)
?
h
!
hR pghR
(1 P (2) P
4 2
(3) Zero (4) pghR

Eight raindrops each of radius R fall through air
with terminal velocity 6 c¢cm s!. What is the
terminal velocity of the bigger drop formed by
coalescing these drops together?

(1) 18cm s7! (2) 24 cm 7!
(3) I5cm g7t (4) 20 cm !
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A body of density p is dropped from rest from a
height h into a lake of density o(c > p). The
maximum depth the body sinks inside the liquid is
(neglect viscous effect of liquid)

(1) _hp_ Q) _he
G—p G—p

@ @ "o
c p

A metal wire of length / and area of cross-section
A is fixed between rigid supports at negligible
tension. If this is cooled, the tension in the wire
will be

(1) proportional to /

(2) inversely proportional to /

(3) independent of /

(4) independent of 4

Two metal rods of the same length and area of
cross-section are fixed end to end between rigid
supports. The materials of the rods have Young
modulii Y, and Y., and coefficients of linear
expansion o and o, and when the rods are cooled
the junction between the rods does not shift if:

(1) Y1OL1 = YzOLz (2) Y120L1 = Y20L2

(3) Yoi=Yo; (4 Yo, =Y,

Two soap bubbles with radii 7 and 7, (r1 > 1)
come in contact. Their common surface has a
radius of curvature r, then

nt+n
1) r=
(1) 2
Q) r=-12_
n—n
(3) r=-"12
n+tn
@) r=.nr
172

A large open tank has two holes in the wall. One is
a square hole of side L at a depth y from the top
and other is a circular hole of radius R at a depth
4y from the top. When tank is completely filled
with water, the quantities of water flowing out per
second from both holes area same. The R is equal
to

L
©) TS
(2) 2nL
3) L

L
@ -

33.

34.

3s.

36.

A drum, placed on floor, is filled with a liquid of
almost no viscosity to a height H. A small opening
is made at a height h from the base. The liquid jet
strikes the floor at a distance x from the wall of the
drum, then maximum value of x is

(1) %(H—h) @ H
1 hH
@ e @ L

The stress-strain graphs for materials A and B are
shown in the figure. Choose the correct alternative

Stress
>

Stress
w

> >
> >

Strain

Strain
(1) Material A is stronger than material B
(2) Material B is stronger than material A
(3) The Young's modulus of A is greater than or
equal to that of B
(4) The Young's modulus of B is greater than that
of A

Two mercury drops (each of radius r) merge to
form a bigger drop. The surface energy of the
bigger drop, if T is the surface tension is

(1) 2%mT (2) 4T

3) 2mT 4) 2%mn2T

SECTION-B
A long cylindrical glass vessel has a small hole of
radius 7 at its bottom. The depth to which the
vessel can be lowered vertically in a deep water
bath (surface tension 7) without any water entering
inside is

) 4T
rpg
?) 3T
rpg
3) 2T
rpg
@ =
rpg
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From the adjacent figure, the correct observation is

(1) Pressure on the bottom of tank A is greater
than at the bottom of B

(2) Pressure on the bottom of the tank A is
smaller than at the bottom of B

(3) Pressure depends
container

(4) Pressure on the bottom of A and B is the same

on the shape of the

Two vessels A and B of different shape have the
same base area and are filled with water upto the
same height /4. The force exerted by water on the
base is Fa for vessel A and Fg for vessel B. The
respective weight of the vessels are Wa and Ws.
Then

(1) Fa>Fp; Wa>W;p
(2) Fa=Fp; Wa>W;5
(3) Fa=Fp; Wa<Ws
(4) Fa>Fp;, Wa=W;5

When at rest a liquid stands at the same level in the
tubes shown in figure. But as indicated a height
difference / occurs when the system is given an
acceleration a towards the right. Here 4 is equal to

L
al &
W 5= @ £
3) & @
a g

Find the pressure difference between A and B.

(1)

3) 2pg 4) hpg

41.
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On the Celsius scale the absolute zero of
temperature is at
(1) 0°C

(3) 100 °C

(2) -32°C
(4) -273.15°C

The readings of a bath of Celsius and Fahrenheit

thermometers are in the ratio 2 5. The
temperature of the bath is
(1) —26.66 °C (2) 40°C

(3) 45.71°C (4) 26.66°C

On heating a uniform metallic cylinder, length
increases by 3 %. The area of cross-section of its
base will increases by
1 1.5%

3) 9%

2) 3%
@) 6%

A metre rod of silver of length 100 cm, at 0 °C is
heated to 100 °C It’s length is increased by 0.19
cm. Coefficient of volume expansion of the silver
rod is

(1) 5.7x1073/°C
(3) 1.9x10°/°C

(2) 0.63 x 1075/°C
4) 16.1 x 1075/°C

A block of ice at —12 °C is slowly heated and
converted into steam at 100 °C. Which of the
following curves best represents the event?

T "
(1) 7_C, @) \:
¢ Q
T4 _
3) @ | [
Q

ON

The water equivalent of 20 g of aluminium
(specific heat 0.2 cal g! °C™), is

(I) 40g (2) 4g

(3) 8g (4) 160 ¢

100 g of ice (latent heat 80 cal g’!, at 0°C) is
mixed with 100 g of water (specific heat 1 cal g!
°C!') at 80 °C. The final temperature of the
mixture will be
(1) 0°C

3) 80°C

(2) 40°C
4) <0°C

80 gm of water at 30 °C is poured on a large block
of'ice at 0 °C. The mass of ice that melts is

(1) 30gm (2) 80 gm

(3) 1600 gm (4) 150 gm



49.

Water falls from a height 500 m. What is the rise
in temperature of water at bottom if whole energy
remains in the water?

(1) 0.96°C (2) 1.02°C

(3) 1.19°C (4) 0.23°C

50.

10 gm of ice at —20 °C is kept into a calorimeter
containing 10 gm of water at 10°C. The specific
heat of water is twice that of ice. When
equilibrium is reached, the calorimeter will contain
(1) 20 gm of water

(2) 20 gmofice

(3) 10 gmice and 10 gm of water

(4) 5 gmice and 15 gm water



Solution

@)
[Pg No. 132, NCERT Topic No. 7.5]

[Pg No. 134, NCERT Topic No. 7.7]
_GmM

7

-GmM N GmM

) i

-GmM GmM S5SGMm 5
6R R 6 R 6

U:

AU =

2
[Pg No. 135, NCERT Topic No. 7.7]
K= GmM
2R

[Pg No. 132, NCERT Topic No. 7.5]

AA
—— = constant
At
4 4 4
1 2 3

0))
[Pg No. 174, NCERT Topic No. 8.5.4]
Lateral strain

Poisson’s ratio = —— -
Longitudinal Strian

0.05
100

Lateral strain=0.4 x

So reduced by 0.02%.

3
[Pg No. 136, NCERT Topic No. 7.9]

g =g—-w’Rcos?60°

2
R
jO:g_mT

:>o):2\/g
R

(©))
[Pg No. 121, NCERT Topic No. 6.2]

a _4_ 3rad/s®
r

C))
[Pg No. 122, NCERT Topic No. 6.2]

)
[Pg No. 133, NCERT Topic No. 7.6]
if K=3

_GMm +%m(Kve)2 =%mv2 +(0)

GMm 1K?2GMm 1 ,
- +— =—my
R 2 R 2

2GM  K?*26M
- + =y
R R

v =-2gR+K>2gR




10.

11.

12.

13.

14.

15.

16.

v=+2gR(K? ~1) =\ 2gR(? - 1) = 4/gR

2
[Pg No. 128, NCERT Topic No. 7.2]

Lo
Tor? Fo—
r}’l
é+1
2
Tocr 2
7
T oc 14
1)
[Pg No. 134, NCERT Topic No. 7.6]
2nGpR
I =—GA3/[ p=P%
R 3
“4)
[Pg No. 174, NCERT Topic No. 8.5.4]
v=0r
Av_,AL
v /
Av 3x1 3 a0, —003
v 100

Bulk strain = 0.03

)
[Pg No. 133, NCERT Topic No. 7.9]

= [4,2 2 _
VD = \VVem + Vem = ch\/E

(0]
[Pg No. 181, NCERT Topic No. 9.2]
Weight of cylinder = upthrust due to both liquids

VXng:[?x%Ldexg+[?x%)x2d><g

3(£><L xng:AxLxdxg
5 4
D d
> ===
5 4
~D=2d
M

[Pg No. 181, NCERT Topic No. 9.2]
Upthrust=Vpy;quq (& — @)
where, a = downward acceleration,
V' = volume of liquid displaced
But for free fall @ = g .. Upthrust =0

Q)
[Pg No. 181, NCERT Topic No. 9.2]

17.

18.

19.

Let the total volume of ice-berg is V and its
density is p. If this ice-berg floats in water with
volume Vi, inside it then

V.08 =Vpg

L.

=V, = (Rj V' [oc = density of water]
c

e

1000 900 _1
1000 10

orV, , =V-V,

10% of V

3
[Pg No. 180, NCERT Topic No. 9.1]

. . ity of
{As specific gravity of substance = density of substance }

density of water

Specific gravity of alloy

_ Density of alloy
N Density of water
3 Mass of alloy
~ Volume of alloy x density of water
__ mEm

.

Py P2
my +m, _omy+m,

o mm my

PL/Pw P2/Py s S

¢y
[Pg No. 181, NCERT Topic No. 9.2]
Fraction of volume immersed in the liquid

m

V., = (B)V i.e. it depends upon the densities of
c

the block and liquid.

So there will be no change in it if system moves
upward or downward with constant velocity or
some acceleration.

M
[Pg No. 181, NCERT Topic No. 9.2]

Due to acceleration towards right, there will be a
pseudo force in a left direction. So the pressure will
be more on rear side (Points 4 and B) in
comparison with front side (Point D and C).



20.

21.

22,

23.

24,

Also due to height of liquid column pressure will
be more at the bottom (points B and C) in
comparison with top (point 4 and D).
So overall maximum pressure will be at point B and
minimum pressure will be at point D.

(©))
[Pg No. 184, NCERT Topic No. 7.7]
. 2
Escape velocity for that body v, = Gm
B

ve should be more than or equal to speed of light

2Gm
r

ie. >c

@
[Pg No. 184, NCERT Topic No. 7.7]
Gravitational potential

= Ide = Iwgdx
X x

& e °°:
-3+1 N

(0))

0

-K

2%

K

2x?

X

[Pg No. 183, NCERT Topic No. 7.6]
Escape velocity does not depend on the mass of
the projectile.

M
[Pg No. 184, NCERT Topic No. 9.3]

2
. R g
g_g(RJrh) h

(“J

[Pg No. 184, NCERT Topic No. 9.3]

(C))

o
I
— OX |-
- X —

o

“\

p+dp p

Consider an element of the liquid of width dx and
area of cross-section o, at a distance x from the
front of the tank.

Net force to the right on the element

= (p +dp)o.— po. = adp.

~oodp =(padx)a

or J. :v dp =J.AC padx

or  pc—p,=pal.

25.

26.

27.

28.

(Refer to the figure in the question to identify A,
B, C)
Also p, = pe =pgh
or py =(p, +pal) = pgh
or p, — p, =hpg +lpa.
ey

[Pg No. 184, NCERT Topic No. 9.3]
As the cork moves up, the force due to buoyancy
remains constant. As its speed increases, the
retarding force due to viscosity increases, being
proportional to the speed. Thus, the acceleration
gradually decreases. The acceleration is variable,

and hence the relation between velocity and time is
not linear.

(2)
[Pg No. 193, NCERT Topic No. 9.6]
P = F, — pgh Po= atmospheric pressure

P, — P = pgh excess pressure of spherical

surface

2T

R pgh h = 2_T
R Rpg

2)

[Pg No. 196, NCERT Topic No. 9.5]

2
Terminal velocity v, = %—(p -p'g
For the given material and liquid
v; o« R* (R = Radius of the raindrop)
When the eight raindrops combine together, let

radius of new drop be R;

4 4
Then, 3 nR} = 8 x —nR?

3
3R1 =2R
2 2
Thus 2 = iy (ij
vr ! 2R
o _1
| 4

4
=V, =4V, =4x6=24cms"
(Given Vr=6 cms™)

0))

[Pg No. 277, NCERT Topic No. 11.5]
Velocity of body just before touching the lake
surface is,

v=./2gh

Retardation in the lake,
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30.

31.

g upthrust —weight cvg—pvg (oc-p
mass pV p £

2
Maximum depth d,,, = vi_
2a o—-p

(&)

[Pg No. 277, NCERT Topic No. 11.5]
Let o = coefficient of thermal expansion, Y =
Young modulus of the wire. If the wire were free
to contract, its decrease in length would be lat,
where ¢ = decrease in temperature. To maintain
constant length, /ot becomes the effective
elongation.

) lot
c.strain = T =qfl.

. T
Let T=tension.. stress= Z

stress

Using Y = , I'=YAaz

strain

@

[Pg No. 194, NCERT Topic No. 9.6]
Tension must be the same in both the rods for
their junction to be in equilibrium.

Y Aot =Y, Aoyt.

()]
[Pg No. 194, NCERT Topic No. 9.6]

Let p,= atmospheric pressure,

p, and p, = pressures insides the two bubbles.

48 48
Ph=Py=—"> Pr—Po=——
h n
45 4§ .
orp,—p, = P = pressure difference across
2 1

the common surface.

Let » = radius of curvature of the common
surface.

32.

33.

34.

35.

(45 45 45

45

S DT Dh =
r

r r,

(0]

Q1 = Qz
A =4,

h

[Pg No. 187, NCERT Topic No. 9.4]

I’ xJ2gy =nR* x\/2g.4y

1> =27R?
L
2T
)

[Pg No. 187, NCERT Topic No. 9.4]

x=vt=2gh(H —h) /Z—h
g
x=2J(H - h)h

dx
dh

2\ Hh — h?

1 2,N\1/2
— =2—(Hh-h*)"? =2x1(H -2h
7 ) ( )

For maximum ﬁ =0
dh

H-2h=0
h:ﬂ
2

x=2Hh—h* =2,|— "
2

Xmax = H

ey

0,>0,
stan0=Y

H* H?
4

[Pg No. 187, NCERT Topic No. 9.4]

tan 6, > tan O,

Yu> Vs

C))

U=T(S.4)
U =T4nR?

[Pg No. 193, NCERT Topic No. 9.6]
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2i7U‘3 =inR3
3 3

1
R=23r

U =T4n(2"*r)* =4nT2*3?

=228t =283 T

3
[Pg No. 193, NCERT Topic No. 9.6]

2T
P-p ==

(C))
[Pg No. 181, NCERT Topic No. 9.22]
P=PF +pgh

(2)
[Pg No. 181, NCERT Topic No. 9.22]
F=PA
" P=PF +pgh
FA = FB
Wa>Wg

)
[Pg No. 182, NCERT Topic No. 9.22]

tan 0 =

a_h
g L

(2)
[Pg No. 189, NCERT Topic No. 9.4]

P, =F +pgy+pay
Py =F +pg(y+h)+pa(y+h)

P, -P, :pgh+pah:p><%gh

41.

42.

43.

44.

45.

4
@ [Pg No. 276, NCERT Topic No. 11.4]
Ty =T, +273.15
C T =0
0="T,+273.15
T, =-273.15°C

3
[Pg No. 276, NCERT Topic No. 11.4]

Te:Tp=2:5
1, =2x,T; =5x

c F-32
100 180

2x  5x-32
100 180

T =2x= 2X7160 =%=45.71°c

c

C))
[Pg No. 278, NCERT Topic No. 11.5]
ATZ x100% =3%
aABx100% =3%
3 0.03
g==—
100A6 A6

B 20— 2 20
AO

%XIOO%=BA6><IOO%

0.03
X

=2 o x AOx100%

=6%

ey
[Pg No. 277, NCERT Topic No. 11.5]

o Al 019
[A®  100x100

y=30=3x1.9x107 =5.7 x 10°°

=1.9x107

@
[Pg No. 278, NCERT Topic No. 11.6]
— 12°C — 0°C — 0°C — 100°C

ice ice water water

100°C
Phase change — T = const.
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AT=0

2

@ [Pg No. 278, NCERT Topic No. 11.6]
M ¢, A0 =M ;Cr1AD

M, x1=(20g)x0.2

M, =4g

w

(0]
[Pg No. 278, NCERT Topic No. 11.7]

ice ice

100g, 0°C 100g, 80°C
¢ =100 x 80 b =1000x1 x 80
= 8000 = 8000
100g, 0°C 100g, 80°C
0°C

(0]

[Pg No. 280, NCERT Topic No. 11.7]
Heat =loss = Heat gain
80 x 1 % (30.0)=m x 80

49.

50.

m=30gm

3
[Pg No. 282, NCERT Topic No. 11.7]
mgh =mCAS

C =1 cal/g°C = 4200 J/kg°C

pg= & 10330000 _ g
C 420 420
3
[Pg No. 281, NCERT Topic No. 11.7]
ice
10 gm, — 20°C

¢¢=10x%x20:100031

10 gmy, ice, 0°C
Water

100 gm, 10°C

L' =10x1x10
100 gm, 0°C, water
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