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Question 1

Show that the given field
F=x'yzsi—2'f-xckis
conservative, if
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Question 2

Two identical spheres moving
with same speed but in
different directions suffer a
perfectly inelastic collision.
After collision the speed of
the combined mass becomes
half of that previous value.
The angle between their
velocities before collision is
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Question 3

The eastward deviation of a
freely faling body from a
height fr on the surface of
earth( considering earth to
be a perfed sphere) in the
northern hemisphere is
proportional to
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Question 4

A ring, a disc and a sphere of
same radius are allowed to
roll down an inclined plane
without slipping from the
same height. The orders in
which they reach the bottom
of the inclination are:
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Question 5

A magnetic dipole interacts
with another dipole atr
distance with a force,

" P
F=-¥| ﬂ |. The force is,
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Question 6

If the earth is considered to
be a sphere of uniform
density then the ratic of
gravitational potential at the
center of the earth to that on
the earth surface is
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Question 7

A spring of  diameter
0.002mm has 12 turns. It is
made of steel wire of radius
0.15mm. If the rigidity
rmodulus of steel is
80x10°N/m? then the force
required to compress the
spring by 2Zmm is,
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Question 8

A pulsar consisting of two
neutron stars of masses m
and mg. They are moving
about their common center of
mass due their own
gravitational interaction. The
distance between their
centers of masses is R. The
ratio of the kinetic energies
of meand mq is,
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Question 9

A soap bubble of radius 3cm
is  joined extemally to
another soap bubble of radius
4cm.Find the radius of their
common surface. Also state
the position of center of
curvature of the common
surface. The surface tension
of soap solution is
3x102N/m.
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Question 10

The horizontal force required
to push a metal of area
2cm® with a speed of 1my/s
over a layer of oill{coeffigent
of wviscosity n=2N-sec/m?)
1mm thick is
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Question 11

A projectile is fired at an
angle B with horizental.
After time t it makes an
angle Bz with horizontal. The
initial velocity of projection
is,
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Question 12



There is a small circular hole
at the bottom of small
hollow wessel. The wvessel
has to be immersed in water
to a depth of 40cm before
any water penetrates inside
the wessel. Given that the
surface tension of water be
73 dynesfcm and density of
water is 1gm/fcc at the
experimental  temperature.
The radius of the hole is,
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Question 13

Two smooth tunnels are
drawn through the earth,
one through the
center(tunnel-1} of earth
and other(tunnel-2) parallel
to it. If a small mass is let to
fall through these tunnels
from the surface of earth
then, the time ( T. for
tunnel-1, Tz for tunnel-2)
required the reach the
center of the respective
tunnels, then
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Question 14

Two particles of mass 1kg
and 2kg are kept separated
by 3m. The moment of
inertia of the system about
an axis passing through
their center of mass and
perpendicular to the line
joining the particles is,
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Question 15

The polar coordinates of a
particle are given by
r=asin o fand 8 =w,f.

The radial component of
velocity and acceleration of
the particle are
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Question 16

A particle is under the action
of two forces
E=arisiad =342 is
displaced from the position
({1 +37) to (41 +8)). The work
done by the processis-
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Question 17

The escape velocity of earth
is V:(air friciion negligible). If
atunnel is dug through the
earth’s centre and a
smallbody is dropped into the
tunnel from the surface of
earth. The speed of the body
when it reaches the earth’s
centre is-
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Question 18

Abody of mass m is joined to
a heavy mass by a light
string passing overa
frictionless pulley. Both
bodies are free ta move.
Total downward farce an the
pulley is-
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Question 19

Sand is falling vertically
on a horizontal conveyer
belt at a kg/s. To keep
the velocity of the belt at
Vm/s the engine power
required in running the
belt is-
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Question 20

Arocket of mass 6000kg is
resting on the surface of
earth for a vertical
propulsion. If the ejected gas
velocityis 1000m/s and the
initial acceleration of
propulsion is 20m/s’, then
the amount of gas to be
ejected per second is-
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Question 21

A particle of mass M moving
with a velocity u strikes head
on and elasticallywith
another particle of mass m at
rest. If M>>m then after
collision -
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Question 22



Calculate the work done in
twisting a steel wire of radius
10%m and length 0.25cm through
an angle 45° Given n=
8x10"N/m?,
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Question 23

Two drops of water of same
volume are falling through air
with terminal velocity 1m/S. If the
drops combine to form a single
drop, the terminal velocity will be-
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Question 24

The average distance of sun
fromearth is Ly. In one year
of earth = D days, one year
of another planet whose
average distance fromsun is
Ls will be—
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Question 25

Two capillaries of radius
radii ryand r.and
lengthl;and L; arejoined in
seriesand is kept
horizontally. Liquid flows
streamline through the
tubes. If p is the pressure
difference across the ends
of thecombination, the rate
of flow of liquid volume will
be(n= co-efficient of
viscosity of liquid) -
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Question 26

A force field is given as below

ﬁ =—axi—byj— czk

(«. 4 care constants). The forceto
be conservative and central the
relation between a.bandc is -
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Question 27

Airflowing at a velocity V
falls normally on a light
plateof area A. If the
collisionis elastic the force
required to hold the plate
is- ( p =density of air)
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Question 28

Longitudinal strain of a
body is e, its Poisson’s ratio
be s, then its volume strain
will be —
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Question 29



Awire ring of radius 0.06m
is rested flat on the surface
of a liquid. The pull required
is 3gmwt more before the
filmbreaks than it is after.
The surface tension of
liquid(approximately) is -
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Question 30

A uniformrod of mass m
and length L is suspended
harizontally by two light
strings at its ends. If one of
the tread suddenly snaps
the tension in the other
string will be-
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