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ENGLISH VERSION

L. Multiple choice questions :— I1x10=10

1.

Which of the following forces is not fundamental force in nature ?
(a) Gravitational force (b) Electromagnetic force
(c) Tension (d) Strong nuclear force

Which of the following graphs cannot possibly represent one dimensional motion of

a particle ?
X v

(1) /j (i1)
T
[ t NP2

(iii) Speed (iv) Total path length

NN
X

(a) (i) and (ii) (b) (ii) and (iii) (c) (i),(ii) and (iii) (d) All four
A unit vector is represented as (0.8/i\ + bjA + 0.4ﬁ). Hence the value of b must be —
(a) 0.4 (b) V0.6 (c) 0.2 (d) V0.2

A ball of mass m strikes a rigid wall with speed “u’ and rebounds with the same speed.
The impulse imparted to the ball by the wall is —

(a) 2mu (b) mu (c) zero (d) 2 mu

Two forces F| = 37— 4]A andF = 2 - 3_/j\ are acting upon a body of mass 2 kg. Find the
force F, which when acting on the body will make it stable.

(a) 5i+7] (b) -Si-7 ) —5i+7} ) Si-7

If a car moving with uniform motion, then what should be the value of velocity of the

car so that car will not moving away from the circle.
(a) v<+vuRg (b) v<+u.Rg (¢) v<+w.Rg (d) None of these

For a moving particle (mass m, velocity v) having a momentum p which one of the
following correctly describes the kinetic energy of the particle ?

P (b) 2 © o (@) 5

(a) >
Which one of the following is not a conservative force ?

(a) Force of friction (b) Magnetic force
(c) Gravitational force (d) Electrostatic force
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9. Newton’s second law for rotational motion of a system of particles can be represented
as— N N N
@ F-r, oL, @ @&

10. The escape velocity of 10 gm body from the earth is 11.2 kms™. Ignoring air resistance,
the escape velocity of 10 kg of an iron ball from the earth will be —
(a) 0.0112kms™' (b) 0.112 kms™! (¢) 11.2kms™! (d) 0.56 kms™!

Very short answer type questions (VSA) :— 1x20=20

11. Which fundamental force is the strongest among all fundamental forces ?

12. Determine the number of significant figures of the number 6.022 x 10%.

13. Find the dimensions of ‘a’ in the equation F = avx + bt?, where F is the force, x is distance
and t is time.

14. A screw gauge has a pitch of 1.0 mm 100 divisions on the circular scale. Determine
its least count.

15. A car moves with uniform velocity ‘v, for a time t, and then with constant velocity v,
for a time t,. What is the average velocity of the car ?

16. A particle moves with constant positive acceleration in positive direction. Draw its
velocity—time graph.

17. What is null vector ?

18. At what point of a projectile motion, acceleration and velocity are perpendicular to
each other ?

19. Two cars A and B move along a concentric circular path of radius r, and r, with
velocities v, and v, maintaining constant distance, then find the ratio of v, and v,..

20. What is meant by co-efficient of static friction ?

21. What is centripetal force ?

22. What is impulsive force ?

23. Abook is lying on the table. What is the angle between the action of the book on the
table and reaction of the table on the book.

24. What is spring constant ?

25. What is elastic collision ?

26. One horse power (HP) equal to how many watts (W) ?

27. What is radius of gyration ?

28. Write the expression of moment of inertia of a circular disc about an axis passing
through its centre.

29. What is geostationary satellite ?

30. Assuming the earth to have a constant density, draw the variation of acceleration due

to gravity from the centre of the earth to the points far away from the surface of the earth.
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Short answer type questions :— 2x5=10

31. Check whether the equation 2mv* = mgh is dimensionally correct or not.

32. Two parallel rail tracks run north-south. Train A moves north with speed of 54 km/h
and train B moves south with a speed 90 km/h. What is the
(1) velocity of B with respect to A ?

(i1) velocity of ground with respect of B ?

33. The speed of a projectile at the maximum height is ' its initial speed. Find the ratio of
range of projectile to the maximum height attained.

34. With the help of Newton’s third law prove the law of conservation of linear momentum.

35. State the laws of static friction.

Answer the following questions :— 3x4=12
36. The length and breadth of a rectangular sheet are (16.2 +0.1) and (10.1 + 0.1) cm
respectively. Determine the area of the sheet in appropriate significant figures.

37. Graphically prove the relation s =ut + }%at* , where symbols have their usual meanings:

38. A body is suspended by a string of length £. Show that if a horizontal velocity of V5g¢
is given to the body at its lowest position, then it will be able to complete a vertical
circle.

39. Deduce an expression for the orbital speed of an artificial satellite. Calculate the orbital
velocity when the satellite is near the earth’s surface.

Answer the following questions :— 4x2=8

40. What is moment of inertia ? State the law of conservation of angular momentum. Initially
a girl is rotating on a chair. If frictional force is neglected and the girl bends her hand,
then what will be change of her moment of inertia and angular velocity ?

41. Prove that the value of acceleration due to gravity decreases with height from the
surface of the earth. A satellite orbits the earth at a height of 400 km above the surface.
How much energy must be expended to rocket the satellite out of the earth’s gravitational
influence ? Mass of the satellite = 200 kg; mass of the earth = 6.0 x 10?* kg; radius of
the earth = 6.4 x 10° m; G = 6.67 x 10" Nm>?kg2.

Answer the questions :— 5x2=10

42. Deduce Newton’s third law of motion from the law of conservation of linear momentum.

20ke[ W What is the acceleration of the block and the

/ trolley system shown in the figure. Co-efficient
of kinetic friction between the trolley and the
surface is 0.04. What is the tension in the string.

3 kg w Take g=m 10 ms2. Neglect the mass of the
30N string.
OR
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State the law of conservation of linear momentum. What is impulse ? A car is moving
along a circular road of radius R. The banking angle is 6. Show that the car will not

slip at bend if the speed of the car does not exceed

vy = [Rg P B %

Prove that the time rate of the total angular momentum of a system of particles about
apoint is equal to the sum of the external torques acting on the system taken about the
same point. A wheel is rotating at 900 rpm about its axis. When the power is cut-off,
it comes to rest in 1 minute. What is its angular retardation ?
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ENGLISH VERSION
Select the correct option/s :— 1x10=10
1.  Two wires A and B have the same length and area of cross-section. If Young’s modulus
of A is twice the Young’s modulus of B, then the ratio of force constant of A to that of
Bis—
(a) 1 (b) 2 (c) % (d) \2

2. The excess pressure inside a spherical drop of water is four times that of another drop.
Then their respective mass ratio is :
(a) 1:16 (b) 8:1 (c) 1:4 (d) 1:64

3. Which of the following statements is incorrect ?
(a) Blood is more viscous than water.
(b) The blood pressure in human is greater at the feet than at the brain.
(c) The angle of contact of mercury with glass is obtuse while that of water with glass
is acute.
(d) A spinning cricket ball in air follows a parabolic trajectory.

4. 0.1 m® of water at 80°C is mixed with 0.3 m?® of water at 60°C. The final temperature
of the mixture is :
(a) 65°C (b) 70°C (c) 60°C (d) 75°C

5. Ifthe temperature of hot black body is raised by 5%, rate of heat energy radiated would
be increased by —
(a) 22% (b) 12% (c) 32% (d) 42%

6. Inacyclic process, work done by the system is :
(a) zero
(b) more than the heat given to the system
(c) equal to heat given to the system
(d) independent of heat given to the system.

7. Inathermodynamic system working substance is an ideal gas. Its internal energy is in

the form of :
(a) kinetic energy only (b) kinetic and potential energy
(c) potential energy (d) electric energy

8. If C, and C, denote the specific heats of unit mass of nitrogen at constant pressure
and volume respectively, then :

R
(@) Cp_cvzﬁ (b) Cp_Cv:

R

R R
7 14

(¢) Cp—Cy= (d) C,—Cy=R

[ Contd...P/5]



I1.

[5]

9. Which of the following examples represent periodic but not simple harmonic motion?
(a) The rotation of earth about its axis.
(b) Motion of an oscillating mercury column in a U-tube.
(c) Motion of a ball bearing inside a smooth curved bowl, when released from a point

slightly above the lower most point.

(d) All of the above.

10. The displacement y(in cm) produced by a simple harmonic progressive wave is :
y =0 sin(200 zt - %)
What is the periodic time and maximum velocity of the particles in the medium ?
(a) 102sec @R 200 m/s (b) 1073 sec @32 200 m/s
(c) 1073 sec @R 300 m/s (d) 10*sec @R 200 m/s

VSA:- 1x20=20

11. Draw stress-strain curve for elastomers. (e.g., elastic tissue of aorta)

12. Arrange the value of bulk modulus of elasticity of solids, liquids and gases according
to their magnitude.

13. An elastic wire is cut into half its original length. How would it affect the maximum
load that the wire can support ?

14. Ifadrop of water vapour is introduced in a mercury barometer, how will the barometric
height change ?

15. On what principle working of hydraulic brakes are based ?

16. When air is blown between two balls suspended close to each other they are attracted
towards each other. Why ?

17. Name the three different types of energy, possessed by an incompressible fluid, in
streamline flow.

18. Two identical rectangular strips, one of copper and the other of steel, are riveted to
form a bimetallic strip. What will happen on heating ?

19. Specific heat of aluminium metal is 24.4 J/mole K. Express the specific heat in J/kg K.

20. Two stars radiate maximum energy at wavelength 3.6 x 10" m and 4.8 x 10" m
respectively. What is the ratio of their surface temperature.

21. When is the heat supplied to a system equal to the increase in its internal energy ?

22. The difference between two specific heats of a gas is 5000 J kg™' K™' and the ratio of
specific heats is 1.6. Find the two specific heats.

23. Asample of an ideal monatomic gas is taken round the cycle ABCA. What is the work
done, during the cycle ?

24. How is the volume of a gas related to absolute zero at constant pressure ?

25. Ifagashaving N molecule has K number of constraints, how many degrees of freedom
does the gas possess ?

26. x(t) =A cos(wt + ¢) is the equation of simple harmonic motion. What do we call ¢ in

this equation ?
[ Contd...P/6]



I11.

Iv.

[6]

27. Aparticle executing SHM is given by x = A sin wt. Write an expression for the velocity
of the particle.

28. How is the time period effected, if the amplitude of a simple pendulum is increased ?

29. Thelength ofa string tied to two rigid supports is 40 cm. What is the maximum wavelength
of the stationary wave produced in it ?

30. If any liquid of density higher than the density of water is used in a resonance tube,
how will the frequency change ?

Answer the following questions :— 2x5=10

31. The Young’s modulus of elasticity for Aand B are Yo =1.1 x 10" Paand Yz = 2.0 x
10" Pa. Which is more elastic and why ?

32. Draw a graph between the velocity of a small sphere dropped from rest into a viscous
liquid and time. Also indicate the terminal velocity as V¢ on the graph.

33. Aliquid being converted into steam at its boiling point. What will be the specific heat
of the liquid at this time ?

34. State the first law of thermodynamics.

35. Ifthepressure of a gas at constant temperature is increased six times, how the velocity
of sound in the gas will be affected ?

Answer the following questions :— 3x4=12

36. A vertically held wire is stretched by suspending a weight from its lower free end. If
a 1s the longitudinal strain and y is the Young’s modulus of the material of the wire show
that elastic potential energy per unit volume in the stretched wire is given by '2Ya?.

37. Water stands at a depth H in a tank whose side-walls are vertical as shown in the figure.
A hole is made on one side of the walls at a depth / below the water surface.
(a) Atwhat distance ‘s’ from the foot of the wall does =

the emerging stream of water strike the floor ? ITI

(b) For what value of 4 this range is maximum ? l :

38. Define internal energy of a gas. Explain whether it is an extensive or intensive variable?
How internal energy of a gas can be changed ?

39. What do you understand by reversible and irreversible processes ? Give examples.
What are the necessary conditions for a process to be reversible ?

Answer the following :— 4x2=8

40. Define surface tension and surface energy. Obtain a relation between them.

OR

(1) Derive an expression for the excess pressure inside a soap bubble.
(i) State Bernoulli’s theorem.

41. A standing wave set up in a medium is given by y = 4cos(%)sin 40 mt.

Where x and y are in cm and ¢ is in seconds.
[ Contd...P/7]



(a)

[7]

Write the equation of the two component waves and given amplitude and velocity
of each wave.

(b) What is the distance between the adjacent nodes ?
VI. Answer the questions :— 5x2=10
42. A train standing at the outer signal of a railway station blows a whistle of frequency
400 Hz 1n still air.
(1) What is frequency of the whistle for a platform observer when the train

43.

(a) approaches the platform with a speed of 10 m/s.
(b) recedes from the platform with a speed of 10 m/s.

(1) What is the speed of sound in each case if the speed of sound in still air is 340 m/s.

A transverse harmonic wave on a string is described by y(x, t) = 3.0 sin (36t + 0.018x
+ m/4) where x and y are in cm and t in s. The positive direction of x is from left to

right.

(@)
(b)
(©
(d)
(@)

(b)

Is this a travelling wave or a stationary wave ? If it is travelling, what are the speed
and direction of its propagation ?

What are its amplitude and frequency ?
What is the initial phase at the origin ?

What is the least distance between two successive crests in the wave ?

OR

A wire 50 cm long and 1 mm? in cross section has Young’s modulus, y = 2 x
10N m=. How much work is done in stretching the wire through 1 mm ?

What is the length of a wire that breaks under its own weight when suspended
vertically ?

Breaking stress =5 x 10’N m™.

Density of the material of the wire = 3 x 10® kg/m’.




