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PHYSICAL WORLD AND MEASUREMENT 

Part A 

1. Which of the following are equivalent? 

 a) 6400 km =6.4×108 cm  b)2×104cm =2×106 mm 

 c) 800 m = 80 × 102 m  d) 100 µm and 1 mm 

2. Red light has a wavelength of 7000 Å. In µm it is 

 a) 0.7 µm      b) 7 µm   

 c) 70 µm      d) 0.07 µm 

3. A speck of dust weighs 1.6 × 10–10 kg. How 
many such particleswould weigh 1.6 kg? 

 a) 10–10      b) 1010    

 c) 10       d) 10–1 

4. The force acting on a particle is found to be 
proportional to velocity. The constant of 
proportionality is Measured in terms of 

 a) kg s-1      b) kg s 

 c) kg m s-1      d) kg m s-2 

5. The number of significant digits in 0.0006032 is 

 a) 8       b) 7    

 c) 4       d) 2 

6. The length of a body is measured as 3.51 m. If the 
accuracy is 0.01 m, then the percentage error in 
the measurement is 

 a) 351 %      b) 1 %    

 c) 0.28 %      d) 0.035 % 

7. Dimensional formula for gravitational constant is 

 a) M1L3T–2      b) M–1L3T–2   

 c) M–1L–3T–2    d) M1L–3T 2 

8. The velocity of a body is expressed as v = (x/t) + 
yt. The dimensionalformula for x is 

 a) MLoTo      b) MoLTo  

 c) MoLoT      d) MLTo 

9. The dimensional formula for Planck’s constant is 

 a) MLT     b) ML3T2  

 c) MLoT4     d) ML2T–1 

10. ……have the same dimensional formula 

 a) Force and momentum  b) Stress and strain  

 c) Density&linear density  d) Work & potential  

         energy 

Part B 

11. Give the SI standard for  

 i) length   ii) mass   iii) time. 

12. What is the need for measurement of physical 
quantities? 

13. You are given a wire and a metre scale. How will 
you estimate the diameter of the wire? 

14. Name four units to measure extremely small 
distances. 

15. Show that ½ gt2 has same dimensions of distance. 

Part C 

16. Distinguish : Fundamental units and derived units. 

17. Why SI system is considered superior to other 
systems? 

18. What are random errors? How can we minimise 
these errors? 

19. What are the limitations of dimensional analysis? 

20. What are the uses of dimensional analysis? 
Explain with oneexample. 

Part D 

21. What is the role of Physics in technology? 

22. Write a note on the basic forces in nature. 

23. Give the rules and conventions followed while 
writing SI units. 

24. Find an expression for the time period T of a 
simple pendulum.The time period T may depend 
upon (i) mass m of the bob (ii) length  lof the 
pendulum and (iii) acceleration due to gravity g 

 (Take the constant k = 2) 

25. Obtain by dimensional analysis an expression for 
the surface tension of a liquid rising in a capillary 
tube. Surface tensionT depends on mass m of the 
liquid, pressure P of the liquid and radius r of the 
capillary tube (Take the constant k = ½ ). 

26.  The force  F acting on a body moving in a 
circular path depends on mass m of the body, 
velocity v and radius r of the circular path. Obtain 
an expression for the force by dimensional 
analysis (Takethe value of k = 1). 

27. Check the correctness of the following equation 
by dimensinal analysis 

 i) 
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2. KINEMATICS 

Part A 

1. A particle at rest starts moving in a horizontal 
straight line with uniform acceleration.  The ratio 
of the distance covered during the fourth and the 
third second is 

 a) 
3
4

      b) 
9
26

   

 c) 
5
7

      d) 2 

2. The distance travelled by a body, falling freely 
from rest in one,two and three seconds are in the 
ratio 

 a) 1:2 :3      b) 1 :3 :5   

 c) 1: 4:9      d)9: 4 : 1 
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3. The displacement of the particle along a straight 
line at time t is given by, x  =  a0  + a1t  +a2 t 2 
where a0,a1 and a2 are constants. The acceleration 
of the particle is 

 a) a0       b) a1   

 c) a2       d) 2a2 

4. Acceleration of a moving body can be found from: 

 a) area under velocity-time graph  

 b) area under distance-time graph 

 c) slope of the velocity-time graph 

 d) slope of the distance-time graph 

5. Which of the following is a vector quantity? 

 a) Distance     b) Temperature 

 c) Mass      d) Momentum 

6. An object is thrown along a direction inclined at 
an angle 45°with the horizontal.  The horizontal 
range of the object is 

 a) vertical height    b) twice vertical height  

 c) thrice vertical height  d)4times vertical height 

7. Two bullets are fired at angle θ and 90 - θ) to the 
horizontal with  some speed. The ratio of their 
times of flight is 

 a) 1:1       b) tan θ :1 

 c)1: tan θ      d) tan2θ :1 

8. A stone is dropped from the window of a train 
moving along a horizontal straight track, the path 
of the stone as observed by an observer on ground  

 a) Straight line    b) Parabola  

 c) Circular     c) Hyperbola 

9. A gun fires two bullets with same velocity at 60° 
and 30° with horizontal.  The bullets strike at the 
same horizontal distance. The ratio of maximum 
height for the two bullets is in the ratio 

 a) 2  :  1      b) 3  :  1  

 c) 4  :  1      d) 1  :  1 

10. Newton’s first law of motion gives the concept of 

 a) energy b) work c) momentum d) Inertia 

11. Inertia of a body has direct dependence on 

 a) Velocity     b) Mass  

 c) Area      d) Volume 

12. The working of a rocket is based on Newton’s 

 a) first law of motion  b) second law of motion 

 c) third law of motion  d) first and second law 

13. When three forces acting at a point are in 
equilibrium. Each force is 

 a)  equal to the vector sum of other two forces. 

 b)  greater than the sum of the other  2forces. 

 c)  greater than the difference of the  other2force. 

 d)  to product of the other2forces. 

14. For a particle revolving in a circular path, the 
acceleration of the particle is 

a) along the tangent   b) along the radius 

c) along circle circumference d) Zero 

15. If a particle travels in a circle, covering equal 
angles in equal times, its velocity vector 

 a) changes in magnitude only 

 b) remains constant 

 c) changes in direction only 

 d) changes both in magnitude and direction 

16. A particle moves along a circular path under the 
action of a force. The work done   by the force is 

 a) positive and nonzero  b) Zero 

 c) Negative and nonzero  d) None of the above 

17. A cyclist of mass m is taking a circular turn of 
radius R on a frictional level road with a velocity 
v. Inorder that the cyclist does not skid, 

 a) (mv2/2) > µmg    b) (mv2/r) > µmg 

 c) (mv2/r) < µmg    d) (v/r) =  µg 

18. If a force F is applied on a body and the body 
moves with velocity v, the power will be 

 a) F.v       b) F/v   

 c) Fv2       d) F/v2 

19. For an elastic collision 

 a)  kinetic energy first increases then  decreases 

 b)  final kinetic energy never remains constant 

 c)  final kinetic energy is less than initial kinetic 
 energy 

 d)  initial kinetic energy =  final kinetic  energy 

20. A bullet hits and gets embedded in a solid block 
resting on a horizontal frictionless table. Which of 
the following is conserved? 

a) momentum and kinetic energy 

b) Kinetic energy alone c) Momentum alone 

d) Potential energy alone 

Part B 

21. What is the (i) distance travelled and (ii) 
displacement produced by a cyclist when he 
completes one revolution? 

22. Differentiate : Speed and velocity of a body. 

23. What is meant by retardation? 

24. What is the significance of velocity-time graph? 

25. What are scalar and vector quantities? 

26. How will you represent a vector quantity? 

27. What is the magnitude and direction of the 
resultant of two vectors acting along the same line 
in the same direction? 

28. State: Parallelogram law of vectors  

29. State:  Triangle law of vectors. 

30. Define  impulse of a force 
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31. What is centrifugal reaction? 

Part C 

32. State  Newton’s laws of motion. 

33. Explain different types of inertia with examples. 

34. What is meant by banking of tracks? 

35. What are the two types of collision? Explain them. 

Part D 

36. Derive the equations of motion for an uniformly 
accelerated body. 

37. Obtain the expression for magnitude and direction 
of the resultant of two vectors when they are 
inclined at an angle ‘θ’ with each other. 

38. State and prove law of conservation of linear 
momentum. 

39. Obtain an expression for centripetal acceleration. 

40. Obtain an expression for the critical velocity of a 
body revolving in a vertical circle. 

41. Obtain an expression for the angle of lean when a 
cyclist takes a curved path. 

42. Obtain the expressions for the velocities of the 
two bodies after collision in the case of one 
dimensional motion. 

43. Prove that in the case of one dimensional elastic 
collision between two bodies of equal masses, 
they interchange their velocities after collision. 

DYNAMICS OF ROTATIONAL MOTION 

Part A 

1. The angular speed of minute arm in a watch is : 

a) π/21600 rad s–1    b)  π/12 rad s–1 

c) π/3600 rad s–1    d)  π/1800 rad s–1 

2. The moment of inertia of a body comes into play 

a) in linear motion    b) in rotational motion 

c) in projectile motion   d) in periodic motion 

3. Rotational analogue of mass in linear motion is 

a) Weight      b) Moment of inertia 

c) Torque      d) Angular momentum 

4. Moment of inertia of a body does not depend on 

a) the angular velocity of the body 

b) the mass of the body 

c) the axis of rotation of the body 

d) the distribution of mass in the body 

5. A ring of radius r and mass m rotates about an axis 
passing through its centre and perpendicular to its 
plane with angular velocity ω. Its kinetic energy is 

a) mrω2      b)  ½ mrω2    

c) Iω2       d) ½  Iω2 

6. The moment of inertia of a disc having mass M 
and radius R,about an axis passing through its 
centre and perpendicular to itsplane is 

a) ½  MR2      b) MR2  

c) ¼  MR2      d) 5/4 MR2 

7. Angular momentum is the vector product of 

a) linear momentum and radius vector 

b) moment of inertia and angular velocity 

c) linear momentum and angular velocity 

d) linear velocity and radius vector 

8. Rate of change of angular momentum is equal to 

a) Force      b) Angular acceleration 

c) Torque      d) Moment of Inertia 

9. Angular momentum of the body is conserved 

a) always     b) never 

c) in the absence of external torque 

d) in the presence of external torque 

10. A man is sitting on a rotating stool with his arms 
outstretched. Suddenly he folds his arm. The 
angular velocity 

a) decreases     b) increases 

c) becomes zero    d) remains constant 

11. An athlete diving off a high springboard can 
perform a varietyof exercises in the air before 
entering the water below. Which parameters will 
remain constant during the fall. The athlete’s 

a) linear momentum   b) moment of inertia 

c) kinetic energy    d) angular momentum 

Part B  

12. Compare linear motion with rotational motion. 

13. Explain the physical significance of moment of 
inertia. 

14. State law of conservation of angular momentum. 

15. What are the different types of equilibrium? 

Part C  

16. A cat is able to land on its feet after a fall. Which 
principle of physics is being used? Explain. 

17. Explain the motion of centre of mass of a system 
with an example. 

18. State and prove parallel axes theorem  

19. State and prove perpendicular axes theorem. 

Part D  

20. Derive the equations of rotational motion. 

21. Obtain an expression for the angular momentum 
of a rotating rigid body. 

22. Obtain an expression for position of centre of 
mass of two particle system. 

23. Show that the moment of inertia of a rigid body is 
twice the kinetic energy of rotation. 

24. Obtain expressions for moment of inertia of a ring  

 i)  about an axis passing through its centre and  
  perpendicular to its plane.  

 ii)  about its diameter and  
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 iii)  about a tangent. 

25. Obtain the expressions for the moment of inertia 
of a circular disc  

i)  about an axis passing through its centre and 
 perpendicular to its plane. 

ii)  about a diameter  

iii)  about a tangent in its plane and  

iv)  about a tangent perpendicular to its plane. 

GRAVITATION AND SPACE SCIENCE 

Part A 

1. If the distance between two masses is doubled, the 
gravitationalattraction between them 

a) is reduced to half   b) is reduced to quarter 

c) is doubled     d) becomes four times 

2. The acceleration due to gravity at a height 1/20)th 
the radius ofthe Earth above the Earth’s surface is 
9 m s-2. Its value at a point atan equal distance 
below the surface of the Earth is 

a) 0       b) 9 m s-2    

c) 9.8 m s-2     d) 9.5 m s-2 

3. The weight of a body at Earth’s surface is W. At a 
depth half way to the centre of the Earth, it will be 

a) W       b) W/2 

c) W/4       d) W/8 

4. Force due to gravity is least at a latitude of 

a) 0o      b) 45o 

c) 60o      d) 90o 

5. If the Earth stops rotating, value of g at equator  

a) increase      b) decrease 

c) remain same    d) become zero 

6. The escape speed on Earth is 11.2 km s–1. Its 
value for a planethaving double the radius and 
eight times the mass of the Earth is 

a) 11.2 km s–1    b) 5.6 km s–1 

c) 22.4 km s–1    d) 44.8 km s–1 

7. If r represents the radius of orbit of satellite of 
mass m moving around a planet of mass M. The 
velocity of the satellite is given by 

 
8. If the Earth is at one fourth of its present distance 

from the Sun, the duration of the year will be 

a) ¼ thof present year  b) ½  the present year 

c) 1/8th  present year  d) 1/6th the present year 

9. Which objects do not belong to the solar system? 

a) Comets      b) Nebulae 

c) Asteroids     d) Planets 

10. According to Kepler’s law, the radius vector 
sweeps out equal areas in equal intervals of time. 
The law is a consequence of the conservation of 

a) angular momentum   b) linear momentum 

c) energy      d) all the above 

Part B 

11. Why is the gravitational force of attraction 
between the two bodies of ordinary masses not 
noticeable in everyday life? 

12. State the universal law of gravitation. 

13. What is escape speed?  

14. What is orbital velocity?  

15. Define gravitational field intensity. 

16. Define gravitational potential. 

17. Define gravitational potential energy.  

18. What are  called geo-stationary satellites? 

19. State Helio-Centric theory. 

20. State Geo-centric theory. 

21. What is solar system? 

22. What is albedo? 

23. What are asteroids? 

24. What are constellations? 

Part C 

25. The moon has no atmosphere. Why? 

26. What are the factors affecting the ‘g’ value? 

27. Define gravitational constant. Give its value, unit 
and dimensional formula. 

28. Show that the orbital radius of a geo-stationary 
satellite is 36000 km. 

29. What will happen to the orbiting satellite, if its 
velocity varies? 

30. Why do the astronauts feel weightlessness inside 
the orbiting spacecraft? 

31. Differentiate: Inertial mass and gravitational mass. 

32. Why a man can jump higher on the moon than on 
the Earth? 

33. The acceleration due to gravity is minimum at 
equator and maximum at poles. Give the reason. 

34. State Kepler’s laws of planetary motion. 

35. Write a note on Milky Way. 

Part D 

36. Obtain an expression for escape speed. 

37. Obtain an expression for orbital velocity. 

38. Acceleration due to gravity varies with altitude. 
Prove  

39. g  varies with depth. Prove. 

40. Discuss the variation of g with latitude due to the 
rotation of the Earth. 

41. Deduce expression for gravitational potential 
energy for a mass in gravitational field of Earth. 
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42. Obtain an expression for the gravitational 
potential at a point. 

43. Deduce law of periods from the law of gravitation. 

44. State and prove the law of areas based on 
conservation of angular momentum. 

MECHANICS OF SOLIDS AND FLUIDS 

Part A 

1. If the length of the wire and mass suspended are 
doubled in a Young’s modulus experiment, then, 
Young’s modulus of the wire 

a) remains unchanged  b) becomes double 

c) becomes four times  d) becomes sixteen times 

2. For a perfect rigid body, Young’s modulus is 

a) zero      b) infinity 

c) 1      d) –1 

3. Two wires of the same radii and material have 
their lengths in the ratio 1 : 2. If these are 
stretched by the same force, the strains produced 
in the two wires will be in the ratio 

a) 1 : 4      b) 1 : 2 

c) 2 : 1      d) 1 : 1 

4. If the temperature of a liquid is raised, then its 
surface tension is 

a) decreased    b) increased 

c) does not change  d) equal to viscosity 

5. The excess of pressure inside two soap bubbles of 
diameters in the ratio 2 : 1 is 

a) 1 : 4      b) 2 : 1 

c) 1 : 2      d) 4 : 1 

6. A square frame of side l is dipped in a soap 
solution. When the frame is taken out, a soap film 
is formed. The force on the frame due to surface 
tension T of the soap solution is 

a) 8 Tl      b) 4 Tl 

c) 10 Tl     d) 12 Tl 

7. Rain drops falling from sky neither hit us hard nor 
make holes on the ground because they move with 

a) constant acceleration b) variable acceleration 

c) variable speed   d) constant velocity 

8. Two hail stones whose radii are in the ratio of 1 : 
2 fall from a height of 50 km. Their terminal 
velocities are in the ratio of 

a) 1 : 9      b) 9 : 1 

c) 4 : 1      d) 1 : 4 

9. Water flows through a horizontal pipe of varying 
cross−section at the rate of 0.2 m3 s−1. The 
velocity of water at a point where the area of 
cross−section of the pipe is 0.01 m2 is 

a) 2 ms−1     b) 20 ms−1 

c) 200 ms−1    d) 0.2 ms−1 

10. An object entering Earth’s atmosphere at a high 
velocity catches fire due to 

a) viscosity of air   c) pressure of certain gases 

b)  high heat content of atmosphere 

d) high force of g. 

Part B 

11. Define :  

 i) elastic body    ii) plastic body  

 iii) stress     iv) strain  

 v) elastic limit    vi) restoring force 

12. State Hooke’s law. 

13. Which is more elastic, rubber or steel? Support 
your answer. 

14. What is Reynold’s number? 

15. What is critical velocity of a liquid? 

16. Why aeroplanes and cars have streamline shape? 

17. What  is terminal velocity? 

18. Define cohesive force and adhesive force. Give 
examples. 

19. Define  

 i) molecular range    ii) sphere of influence  

 iii) surface tension. 

20. Why two holes are made to empty an oil tin? 

Part C 

21. Explain the three moduli of elasticity. 

22. Explain surface tension on the basis of molecular 
theory. 

23. Give four examples of practical application of 
surface tension. 

24. Explain Stoke’s law. 

25. Why a small bubble rises slowly through a liquid 
whereas the bigger bubble rises rapidly? 

26. A person  standing near a speeding train has a 
danger of falling towards the train. Why? 

27. Why the blood pressure in humans is greater at the 
feet than at the brain? 

28. Why hot water is preferred to cold water for 
washing clothes? 

29. How do insects run on the surface of water? 

30. State and prove Pascal’s law without considering 
the effect of gravity. 

31. Taking gravity into account, explain Pascal’s law. 

Part D 

32. Describe Searle’s Experiment. 

33. Explain the principle, construction and working of 
hydraulic brakes. 

34. Establish the relation between surface tension and 
surface energy. 

35. Describe an experiment to determine viscosity of a 
liquid. 
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36. Derive an expression for terminal velocity of a 
small sphere falling through a viscous liquid. 

37. Derive an expression for the total energy per unit 
mass of a flowing liquid. 

38. State and prove Bernoulli’s theorem. 

OSCILLATIONS 

Part A 

1. Which is the necessary condition for SHM? 

a) constant period 

b) constant acceleration 

c) displacement and acceleration are proportional 

d) displacement and torque are proportional 

2. Displacement of a particle executing SHM is 
given by x = 0.01 sin (100  πt + 0.05). Its time 
period is 

a) 0.01 s     b) 0.02 s   

c) 0.1 s     d) 0.2 s 

3. If the displacement of a particle executing SHM is 
given by y = 0.05 sin (100 t + 2π) cm. The 
maximum velocity of the particle is 

a) 0.5 cm s-1    b) 0.05 m s-1 

c) 100 m s-1    d) 50 m s-1 

4. If the magnitude of displacement is equal to 
acceleration, then the time period is, 

a) 1 s      b)  π s 

c) 2π s      d) 4π s 

5. A body of mass 2 g is executing SHM about a 
mean position with an amplitude 10 cm. If the 
maximum velocity is 100 cm s-1 its velocity is 50 
cm s-1 at a distance of (in cm). 

a)  5 2      b) 50 3  

c)  5 3     d)  10 3  

6. A linear harmonic oscillator has a total energy of 
160 J. Its 

a) maximum potential energy is 100 J 

b) maximum kinetic energy is 160 J 

c) minimum potential energy is 100 J 

d) maximum kinetic energy is 100 J 

7. A force of 6.4 N stretches a vertical spring by 0.1 
m. The mass that must be suspended from the 
spring so that it oscillates with a period of  4π  s is 

a)  
3


kg     b) 1 kg 

c) 
4
1

kg     d) 10 kg 

8. The length of seconds pendulum at a place where 
g = 9.8 m s-2 is 

a) 0.25 m     b) 1 m  

c) 0.99 m     d) 0.50 m 

9. A particle executes SHM with an amplitude 4 cm. 
At what displacement from the mean position its 
energy is half kinetic and half potential? 

a)  2 2   cm     b)  2  cm  

c) 2 cm      d) 1 cm 

10. A particle executes SHM along a straight line with 

an amplitude ‘a’ ⋅ PE is maximum when the 
displacement is  

a)  a       b) zero  

c) +  
2
a

     d) 
2

a
 

Part B 

11. What is the phase difference between (i) velocity 
and acceleration (ii) acceleration and displacement 
of a particle executing SHM? 

12. Define the terms (i) time period (ii) frequency and 
(iii) angular frequency. 

13. Define  force constant. Give its unit and 
dimensional formula. 

14. What is an epoch? Give its unit. 

15. What is a spring factor? 

16. The  bob of a simple pendulum is a hollow sphere 
filled with water. How does the period of 
oscillation change if the water begins to drain out 
of the sphere? 

17. Why does the oscillation of a simple pendulum 
eventually stop? 

18. What will happen to the time period of a simple 
pendulum if its length is doubled? 

19. On what factors the natural frequency of a body 
depend on? 

20. What is  forced vibration? Give an example. 

21. What forces keep the simple pendulum in SHM? 

Part C 

22. Define simple harmonic motion. What are the 
conditions of SHM? 

23. Every SHM is periodic motion but every periodic 
motion need notbe SHM. Why? Support your 
answer with an example. 

24. Show that the projection of uniform circular 
motion on the diameter of a circle is simple 
harmonic motion. 

25. Show graphically the variation of displacement, 
velocity and acceleration of a particle executing 
SHM. 

26. What  is phase of SHM? Explain the term phase 
difference. 

27. Distinguish: linear -angular harmonic oscillator 

28. Illustrate an example to show that resonance is 
disastrous sometimes. 

Part D 
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29. Explain : (i) displacement (ii) velocity and (iii) 
acceleration in SHM using component method. 

30. Derive the differential formula for SHM. 

31. Derive an expression for the time period of a body 
when it executes angular SHM. 

32. Explain the oscillations of a mass attached to a 
horizontal spring. Hence deduce an expression for 
its time period. 

33. Obtain an expression for the frequency of vertical 
oscillations of a loaded spring. 

34. Show that the oscillations of a simple pendulum 
are simple harmonic. Hence deduce the expression 
for the time period. 

35. Derive an expression for the total energy of a 
particle executing SHM. 

36. If two springs are connected in parallel, what is its 
equivalent spring constant? 

37. If two springs are connected in series, what is its 
equivalent spring constant? 

WAVE MOTION 

Part A 

1. In a longitudinal wave there is state of maximum 
compression at a point at an instant. The 
frequency of wave is 50 Hz. After what time will 
the same point be in the state of maximum 
rarefaction. 

a) 0.01 s  b) 0.002 s  c) 25 s  d) 50 s 

2. Sound of frequency 256 Hz passes through a 
medium. The maximum displacement is 0.1 m. 
The maximum velocity is equal to 

a) 60π m s-1     b) 51.2π m s-1 

c) 256 m s-1     d) 512 m s-1 

3. Which does not affect the velocity of sound? 

a) temperature of the gas  b) pressure of the gas 

c) mass of the gas 

d) specific heat capacities of the gas 

4. When a wave passes from one medium to another, 
there is change of 

a) frequency and velocity 

b) frequency and wavelength 

c) wavelength and velocity 

d) frequency, wavelength and velocity 

5. Sound waves from a point source are propagating 
in all directions. What will be the ratio of 
amplitude at a distance 9 m and 25 m from the 
source? 

a) 25:9   b) 9: 25 c) 3 : 5   d) 81 : 625 

6. The intensity level of two sounds are 100 dB and 
50 dB. Their ratio of intensities are 

a) 101   b) 105  c) 103   d) 1010 

7. Number of beats produced by two waves of y1 = a 
sin 2000 πt, y2 = a sin 2008 πt is 

a) 0   b) 1  c) 4   d) 8 

8. In order to increase the fundamental frequency of 
a stretched string from 100 Hz to 400 Hz, the 
tension must be increased by 

a) 2 times  b) 4 times c) 8 times  d) 16 times 

9. The second overtone of an open pipe has the same 
frequency as the first overtone of a closed pipe of 
2 m long. The length of the open pipe is, 

a) 2 m   b) 4 m  c) 0.5 m  d) 0.75 m 

10. A source of sound of frequency 150 Hz is moving 
in a direction towards an observer with a velocity 
110 m s-1. If the velocity of sound is 330 m s-1, 
the frequency of sound heard by the person is 

a) 225 Hz  b) 200 Hz c) 150 Hz  d) 100 Hz 

Part B 

11. In solids both longitudinal and transverse waves 
are possible,but transverse waves are not produced 
in gases. Why? 

12. Distinguish : Intensity and loudness of sound. 

13. What do you understand by decibel? 

14. On what  factors does intensity of sound depend? 

15. State the  principle of superposition. 

16. What are beats? 

17. What is  interference of sound waves? 

18. What are essential conditions for beats formation? 

19. How are stationary waves formed? 

20. What are overtones and harmonics? 

21. Why open organ pipes are preferred for making 
flute? 

22. What is meant  by end correction? 

Part C 

23. State the laws of transverse vibrations in stretched 
strings. 

24. Define  wave motion. Mention the properties of 
the medium in which a wave propagates. 

25. What are the important characteristics of wave 
motion? 

26. Distinguish between transverse and longitudinal 
waves. 

27. Define the terms wavelength and frequency in 
wave motion. Provethat v = nλ. 

28. Sound  travels faster on rainy days. Why? 

29. What is an echo? Why an echo cannot be heard in 
a small room? 

30. Write a short note on whispering gallery. 

31. What are the properties of stationary waves? 

32. Differentiate : progressive wave - stationary wave. 

Part D 
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33. Obtain an  expression for the velocity of 
transverse wave in a stretched string, when it is 
vibrating in fundamental mode. 

34. Derive Newton - Laplace formula for the velocity 
of sound ingases. 

35. Show that the velocity of sound increases by 0.61 
m s-1 for everydegree rise of temperature. 

36. Obtain the  equation for plane progressive wave. 

37. Show that  the number of beats produced per 
second is equal to the difference in frequencies. 

38.  Describe an experiment to explain the 
phenomenon of interference of waves. 

39. Derive the equation of stationary wave and deduce 
the condition for nodes and antinodes. 

40. Prove that in a pipe closed at one end, frequency 
of harmonics are in the ratio 1:3:5. 

41. Explain how overtones are produced in an open 
pipe. Show that all harmonics are present in the 
open pipe. 

42. What is doppler effect? Derive the formula for the 
change in frequency (i) when the source  is 
approaching and receding from the observer and 
(ii) when the source is stationary and observer is 
moving towards and away from the source. 

HEAT AND THERMODYNAMICS 

Part A 

1. Avogadro number is the number of molecules in 

a) 1 litre of a gas at NTP b) 1 mole of a gas 

c) one gram of a gas  d) 1 kg of a gas 

2. First law of thermodynamics is a consequence of 
the conservation of 

a) momentum     b) charge 

c) mass      d) energy 

3. At a given temperature, ratio of the RMS velocity 
of hydrogen to RMS velocity of oxygen is 

a) 4   b) 14   c) 16   d) 8 

4. The property of the system that does not change 
during an adiabatic change is 

a) temperature     b) volume 

c) pressure      d) heat 

5. For an ant moving on the horizontal surface, the 
number of degrees of freedom of the ant will be: 

a) 1   b) 2   c) 3   d) 6 

6. The translational kinetic energy of gas molecules 
for one mole of the gas is equal to : 

a) 
2
3

RT  b) 
3
2

kT  c) 
2
1

RT  d) 
2
3

kT 

7. The internal energy of a perfect gas is 

a) partly kinetic and partly potential 

b) wholly potential   c) wholly kinetic 

d) depends on the ratio of two specific heats 

8. A refrigerator with its power on, is kept in a 
closed room. The temperature of the room will 

a) rise       b) fall 

c) remains the same   d) depend on room area 

9. A beaker full of hot water is kept in a room. If it 
cools from 80oC to 75oC in t1 minutes, from 75oC 
to 70oC in t2 minutes and from 70oC to 65oC in t3 
minutes then 

a) t1 = t2 = t3     b) t1 < t2 = t3 

c) t1 < t2 < t3     d) t1 > t2 > t3 

10. Which of the following will radiate heat to the 
large extent 

a) white polished surface b) white rough surface 

c) black polished surface d) black rough surface 

11. A block of ice in a room at normal temperature 

a) does not radiate 

b) radiates less but absorbs more 

c) radiates more than it absorbs 

d) radiates as much as it absorbs 

Part B 

12. Two different gases have exactly the same 
temperature. Do themolecules have the same RMS 
speed? 

13. What are degrees of freedom? 

14. Define isothermal process.  

15. A gas has two specific heats, whereas liquid and 
solid have only one. Why? 

16. Define molar specific heat at constant pressure. 

17. What is an indicator diagram? 

18. On driving a scooter for a long time the air 
pressure in the tyre slightly increases why? 

19. How is second law of thermodynamics different 
from first law of thermodynamics? 

20. What  is Coefficient of Performance?  

21. Define Clausius statement. 

22. Give an example for a heat pump. 

23. Why are ventilators provided in our houses? 

24. Define temperature gradient. 

25. Define steady state in thermal conduction of heat. 

26. What are the factors upon which coefficient of 
thermal conductivity depends? 

27. State Newton’s law of cooling.  

28. Define absorptive power. 

29. Define Stefan’s law. 

30. State Wien’s displacement law. 

31. Why does a piece of red glass when heated and 
taken out glow with green light? 

32. Define solar constant. 

Part C 
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33. What are postulates of Kinetic theory of gases? 

34. Explain  internal energy. What is its value in one 
complete cyclicprocess? 

35. State the law of equipartition of energy and prove 
that for a diatomicgas, the ratio of the two specific 
heats at room temperature is 75. 

36. Distinguish : isothermal and adiabatic process 

37. Is it possible to increase the temperature of a gas 
without the addition of heat? Explain. 

38. Distinguish between reversible process and 
irreversible process with examples. 

39. A heat engine with 100% efficiency is only a 
theoretical possibility. Explain. 

40. Write the applications of Kirchoff’s law. 

41. Explain Fery’s concept of a perfect black body. 

Part D 

42. Derive an expression for the work done during 
isothermal process. 

43. Derive the relation between COP and efficiency. 

44. Derive an expression for the average  kinetic 
energy of the moleculeof gas. 

45. Derive an expression for the work done in one 
cycle during an adiabatic process 

46. Derive Meyer’s relation. 

47. Describe the working of Carnot engine and derive 
its efficiency. 

48. Explain the experimental verification of Newton’s 
law of cooling. 

49. Describe the working of pyrheliometer. 

RAY OPTICS  

Part A 

1. The number of images of an object held between 
two parallel plane mirrors. 

a) infinity   b) 1  c) 3   d) 0 

2. Radius of curvature of concave mirror is 40 cm 
and the size of image is twice as that of object, 
then the object distance is 

a) 20 cm   b) 10 cm c) 30 cm  d) 60 cm 

3. A ray of light passes from a denser medium strikes 
a rarer medium at an angle of incidence i. The 
reflected and refracted rays are perpendicular to 
each other. The angle of reflection and refraction 
are r and r′. The critical angle is 

a) tan–1 (sin i)     b) sin–1 (tan i) 

c) tan–1 (sin r)     d) sin–1 (tan r ′) 

4. Light passes through a closed tube which contains 
a gas. If the gas inside the tube is gradually 
pumped out, the speed of light inside the tube 

a) increases    b) decreases 

c) remains constant  d) increases then decreases 

5. In Michelson’s experiment, when number of faces 
of rotating mirror increases, the velocity of light 

a) decreases    b) increases 

c) does not change  d)varies according to rotation 

6. If the velocity of light in a medium is (2/3) times 
of the velocity of light in vacuum, then the 
refractive index of that medium is. 

a) 3/2c   b) 2c/3   c) 2/3    d) 1.5 

7. Two lenses of power +12 and −2 dioptre are 
placed in contact. The focal length of the 
combination is given by 

a) 8.33 cm b) 12.5 cm c) 16.6 cm   d) 10 cm 

8. A converging lens is used to form an image on a 
screen. When the lower half of the lens is covered 
by an opaque screen then, 

a) half of the image will disappear 

b) complete image will be formed 

c) no image is formed 

d) intensity of the image is high 

9. Two small angled prism of refractive indices 1.6 
and 1.8 produced same deviation, for an incident 
ray of light, the ratio of angle of prism 

a) 0.88   b) 1.33  c) 0.56    d) 1.12 

10. Rainbow is formed due to the phenomenon of 

a) refraction and absorption 

b) dispersion and focussing 

c) refraction and scattering 

d) dispersion and total internal reflection 

Part B 

11. State the laws of reflection. 

12. The surfaces of the sun glasses are curved, yet 
their power may be zero. Why? 

13. Define power of a lens. What is one dioptre? 

14. Does a beam of white light disperse through a 
hollow prism? 

Part C 

15. Show that the reflected ray turns by 2θ when 
mirror turns by θ. 

16. Explain the image formation in plane mirrors. 

17. Draw graphically the image formation in spherical 
mirrors with different positions of the object and 
state the nature of the image. 

18. What is the difference between the virtual images 
produced by (i) plane mirror (ii) concave mirror 
(iii) convex mirror 

19. Write a note on optical fibre. 

20. Give the importance of velocity of light. 

21. Write a note on formation of rainbows. 

Part D 
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22. Prove the mirror formula for reflection of light 
from a concave mirror producing (i) real image 
(ii) virtual image. 

23. With the help of ray diagram explain the 
phenomenon of total internal reflection. Give the 
relation between critical angle and refractive 
index. 

24. Explain Michelson’s method of determining 
velocity of light. 

25. Derive lens maker’s formula for a thin biconvex 
lens. 

26. Establish the relation   
21

111
ffF

  of thin lenses 

in contact. 

27. Derive the relation  

2
sin

2
sin

A

DA 

 . 

28. Derive equation for dispersive power of a prism. 

29. Describe a spectrometer. 

30. Explain how will you determine the angle of the 
minimum deviation of a prism using spectrometer. 

MAGNETISM 

Part A 

1. Two magnetic poles kept separated by a distance d 
in vacuumexperience a force of 10 N. The force 
they would experience when kept inside a medium 
of relative permeability 2, separated by the same 
distance is 

a) 20 N  b) 10 N  c) 5 N    d) 40 N 

2. The magnetic moment of a magnet  is 5 A m2. If 
the pole strength is 25 A m, what is the length of 
the magnet? 

a) 10 cm  b) 20 cm c) 25 cm   d) 1.25 cm 

3. A long magnetic needle of length 2l, magnetic 
moment M and pole strength m is broken into two 
at the middle. The magnetic moment and pole 
strength of each piece will be 

a) M, m   b) 
2

,
2

mM
  c) M, 

2
m

   d) 
2
M

 , m 

4. Two short magnets have equal pole strengths but 
one is twice as long as the other. The shorter 
magnet is placed 20 cm in tan Aposition from the 
compass needle. The longer magnet must beplaced 
on the other side of the magnetometer for zero 
deflection at a distance 

a) 20 cm     b) 20 (2)1/3 cm  

c) 20 (2)2/3 cm    d) 20 (2) cm 

5. The direction of a magnet in tan B position of a 
deflection magnetometer is 

a) North  − South   b) East  − West 

c) North  − West   d) South   − West 

6. The relative permeability of a specimen is 10001 
and magnetising field strength is 2500 A m-1. The 
intensity of magnetisation is 

a) 0.5 × 10–7 A m−1  b) 2.5 × 10−7 A m−1 

c) 2.5 × 1.0+7 A m−1  d) 2.5 × 10−1 A m−1 

7. For which substances, the magnetic susceptibility 
is independent of temperature? 

a) diamagnetic   b) paramagnetic 

c) ferromagnetic  d) dia and paramagnetic 

8. At curie point,  a ferromagnetic material becomes 

a) non−magnetic   b) diamagnetic 

c) paramagnetic   d)  strongly ferromagnetic 

9. Electromagnets are made of soft iron because soft 
iron has 

a) low susceptibility and low retentivity 

b) high susceptibility and low retentivity 

c) high susceptibility and high retentivity 

d) low permeability and high retentivity 

Part B 

10. State Coulomb’s inverse square law. 

11. What is tan A position?  

12. What is tan B position?  

13. Define the terms  

 i) magnetic permeability  

 ii) intensity of magnetisation and  

 iii) magnetic susceptibility. 

Part C 

14. How will you set up the deflection magnetometer 
in tan A position? 

15. How will you set up the deflection magnetometer 
in tan B position? 

16. Distinguish between dia, para and ferro magnetic 
substances. Give one example for each. 

17. Explain the  hysteresis cycle. 

Part D 

18. Obtain the expressions for the magnetic induction 
at a point on the axial line  

19. Obtain the expressions for the magnetic induction 
at a point on equatorial  line of a bar magnet. 

20. Find  the torque experienced by a magnetic needle 
in a uniform magnetic field. 

21. State and prove tangent law. 

22. Explain the theory of tan A position. Explain how 
will you compare the magnetic moments of two 
bar magnets in tan A position. 

23. Explain how will you compare the magnetic 
moments of two bar magnets in tan B position.. 
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DEFINITIONS 

1. Give the SI standard for  length  

i. SI standard for length is metre. 

ii. 1m =  1 650 763.73 wave lengths of orange-

red light  emitted by individual atoms of 

krypton-86 in a krypton discharge lamp. 

2. Give the SI standard for mass  

i. SI standard for mass is kilogram. 

ii. Equal to mass of international prototype of 

kilogram (platinum-iridium alloy cylinder)  

iii. Kept at International Bureau of Weights and 

Measures at Sevres, near Paris, France. 

3. Give the SI standard for time. 

i. SI standard for time is second.  

ii. Time taken for 9 192 631 770 periods of 

radiation corresponding to unperturbed 

transition between  hyperfine levels of ground 

state of cesium - 133 atom.   

4. What is the need for measurement of physical 

quantities? 

i. To understand the properties of materials  

ii. Uniqueness of physics lies in the measurement  

5. You are given a wire and a metre scale. How 

will you estimate the diameter of the wire? 

i. Twinge given wire on a cylinder by 10 spins 

ii. Measure that spin by using meter scale   

6. Name four units to measure extremely small 

distances. 

Power of ten Prefix Abbreviation 

10−15 

10−12 

10−9 

10−6 

femto  

pico 

nano  

micro 

 f 

p 

 n 

µ 

7. Show that ½gt2 has same dimensionsof distance 

 

 [L] = [L]

dimension no havingconstant  a is (½

][T ][LT  = [L]

sides,both on  dimensions Applying
2

1
  = s

22-

2gt

 

8. What are the uses of dimensional analysis?  

i. Convert a physical quantity from one system 

of units to another. 

ii. Check the dimensional correctness of a given 

equation. 

iii. Establish a relationship between different 

physical quantities in an equation. 

9. What is  the (i) distance travelled and (ii) 

displacement produced by a cyclist when he 

completes one revolution?    

i. Distance travelled = perimeter of circular path.  

ii. Displacement =  0 

 since he has reached starting point. 

10. Differentiate between speed and velocity  

 speed velocity 

Distance travelled in unit  

time. 

rate of change  of 

displacement. 

scalar quantity. vector quantity. 

It has magnitude o It has both magnitude 

and direction. 

11. What is meant by retardation? 

i. If the velocity decreases with time, then the  

acceleration becomes negative  

ii. Negative acceleration is called retardation or 

deceleration. 

12. What is the significance of velocity-time graph 

i. When the velocity of the particle is plotted as 

a function of time, it is velocity-time graph. 

ii. Area under the v – t curve, between the given 

intervals of time, gives the change in 

displacement or the distance travelled by the  

particle during the same interval. 

13. What are scalar and vector quantities? 

scalar Vector 

have magnitude only have both magnitude and 

direction 

denoted by a number and 

unit 

denoted by a number with 

an arrow to specify 

direction 

length, mass, time, speed, 

work, energy 

displacement, velocity, 

acceleration, force, 

weight, momentum 

14. How will you represent a vector quantity? 

i. Represented by a scaled vector diagrams.  

ii. Vector diagrams represent a vector by use of 

arrow drawn to scale in a specific direction.  
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15. What is the magnitude and direction of the 

resultant of two vectors acting along the same 

line in the same direction? 

i. Resultant vector acts in the same direction as  

individual vectors  

ii. Its magnitude is equal to sum of the magnitude 

of the two vectors. 

16. State: Triangle law of vectors. 

If two vectors are represented in magnitude and 

direction by the two adjacent sides of a triangle 

taken in order, then their resultant is the closing 

side of the triangle taken in the reverse order. 

17. State: Parallelogram law of vectors  

If two vectors acting at a point are represented in 

magnitude and direction by the two adjacent sides 

of a  parallelogram, then their resultant is 

represented in magnitude and direction by 

diagonal passing through the common tail of the 

two vectors. 

18. Define  impulse of a force 

Impulse J of a constant force F acting for a time t 

is  product of  force and time.   

Impulse = Force × time    

  J = F × t 

19. What is centrifugal reaction? 

i. Equal and opposite reaction to centripetal 

force is called centrifugal reaction  

ii. Since it tends to take body away from centre 

20. What are the different types of equilibrium? 

Whether potential energy is minimum, maximum 

or constant. Equilibrium is  

i. stable  

ii. unstable  

iii. neutral  

21. State law of conservation of angular 

momentum 

When no external torque acts on  body, net 

angular momentum of a rotating rigid body 

remains constant.  

  L  =  Iω  =  constant. 

22. Why is gravitational force of attraction 

between two bodies of ordinary masses not 

noticeable in everyday life? 

i. Gravitational force is the weakest force among 

fundamental forces.  

ii. Gravitational force of attraction between the 

two bodies of ordinary masses not noticeable 

in everyday life 

23. What are the factors affecting ‘g’ value? 

i. Altitude 

 g decreases with increase in height 

ii. Depth 

 g decreases with increase of depth 

iii. Latitude 

 g increases from equator to the poles. 

24. Acceleration due to gravity is minimum at 

equator and maximum at poles. Give reason. 

i. 'g' varies inversely as the square of radius  

ii. Radius at the equator is the greatest.  

 Hence g is minimum  

iii. Radius at poles is the least.  

 Hence, g is maximum    

25. Define gravitational field intensity. 

Force experienced by unit mass placed at a point  

Unit : Nkg–1 

26. Define gravitational potential. 

Amount of work done in moving unit mass from a 

point to infinity against gravitational field.  

Unit :  Nm kg–1 

27. What is escape speed?  

i. Minimum speed with which a body must be 

projected  

ii. in order that it may escape from gravitational 

pull of the planet 

28. What is orbital velocity?  

i. Horizontal velocity that has to be imparted to 

a satellite at the determined height  

ii. so that it makes a circular orbit around planet  

29. What are the called geo-stationary satellites? 

i. A number of communication satellites  

ii. appear to remain in fixed positions  

iii. at a specified height above the equator 

30. State Helio-Centric theory. 

i. Sun is at rest and  

ii. all planets move around Sun in circular orbits. 

31. State Geo-centric theory. 

i. Earth is considered to be centre of universe  
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ii. around which all the planets, moons and stars 

revolve in various orbits. 

32. What is solar system? 

i. Part of the universe in which the Sun occupies 

central position of the system  

ii. holding together all heavenly bodies such as 

planets, moons, asteroids, comets … etc.,  

33. What is albedo? 

i. Ratio of amount of solar energy reflected by 

planet to that incident on it    

ii. Using albedo, we get information about 

existence of atmosphere in the planets. 

34. What are asteroids? 

i. Small heavenly bodies which orbit round Sun  

ii. between the orbits of Mars and Jupiter.  

35. What are constellations? 

i. Configurations or groups of star  

ii. formed in the patterns of animals and human 

beings  

 e.g  Ursa Major or Saptarishi or Great Bear. 

36. Define :  Elastic body  

i. Property of material to regain its original state 

when deforming force is removed is elasticity.  

ii. Bodies which possess elastic property are 

called elastic bodies. 

37. Define :  Plastic body  

Bodies which do not possess elastic property are 

called elastic bodies. 

38. Define :  Stress  

Restoring force per unit area of a deformed body 

2–m N
area

force restoring
 Stress   

39. Define :   Strain  

Ratio of change in dimension of a body to original 

dimension 

dimension original

dimensionin  change
 =Strain  

40. Define :  elastic limit  

i. If an elastic material is stretched or 

compressed beyond certain limit, it will not 

regain its original state and will remain 

deformed.  

ii. Limit beyond which permanent deformation 

occurs is called the elastic limit 

41. Define :  Restoring force 

i. When deforming force is removed, body 

regains its original state due to force 

developed within body  

ii. This force is called restoring force. 

42. State Hooke’s law. 

Within  elastic limit, strain produced in a body is 

directly proportional to stress that produces it 

)elasticityof (modulus

 constant, a =  
Strain

Stress

strain    stress 

 

43. Which is more elastic, rubber or steel?  

 Support your answer. 

i. Steel is more elastic than rubber 

ii. Steel comes back to its original state faster 

than rubber when deforming force is removed 

44. What is Reynold’s number? 

i. Reynolds number is a pure number  

ii. which determines the type of flow of a liquid 

through a pipe.  

  


Dv
N c

R   

45. What is critical velocity of a liquid? 

i. Streamline flow is possible only as long as 

velocity of fluid does not exceed certain value.  

ii. This limiting value of velocity is called 

critical velocity. 

46. Why aeroplanes & cars have streamline shape? 

i. It reduces air resistance and increases speed 

ii. Less amount of energy to be wasted. 

47. What  is terminal velocity? 

i. Constant velocity acquired by a body  

ii. while falling through a viscous liquid. 

48. Define cohesive force.   

i. Force of attraction between molecules of same 

substance.  

ii. Cohesive force is  very strong in solids,  

      weak in liquids  

      extremely weak in gases. 

49. Define adhesive force. Give examples. 

i. Force of attraction between moelcules of two 

different substances.  

ii. ink sticks to paper while writing, Fevicol, gum  
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50. Define : molecular range  

i. Maximum distance upto which a molecule can 

exert force of attraction on another molecule.   

ii. Its order is 10–9 m for solids and liquids. 

51. Define : sphere of influence  

i. Sphere drawn around a particular molecule as 

centre and molecular range as radius.  

ii. Central molecule exerts force of attraction on 

all molecules lying within sphere of influence 

52. Define : surface tension. 

i. Force per unit length acting perpendicular on  

ii. an imaginary line drawn on the liquid surface,  

iii. tending to pull the surface apart along the line.  

iv. Unit   : N m–1  

v. Dimensional formula :  MT–2. 

53. How do insects run on the surface of water? 

i. Their light weight is supported by surface 

tension of water 

ii. Large surface area on their legs. 

54. Why hot water is preferred to cold water for 

washing clothes? 

i. Surface tesnsion decreases with increase in 

temperature. 

ii. Liquids with lower surface tension surround 

dirt particles making them easir to remove. 

55. Why the blood pressure in humans is greater 

at the feet than at the brain? 

i. Pressure is directly proportional to height. 

ii. Height of blood column is more at feet than at 

brain. 

iii. So, blood pressure in humans is greater at feet 

than at brain 

56. Why two holes are made to empty an oil tin? 

i. When oil comes through a hole pressure inside 

tin becomes less than atmospheric pressure. 

ii. When another hole is made, incoming air 

maintains pressure inside. 

57. A person  standing near a speeding train has a 

danger of falling towards the train. Why? 

i. According to Bernoulli's Theorem, 

ii. High speed train drives away all airs from that 

area and creates a low pressure region.  

iii. High pressue air from behind blows to that 

region pushing the person towards the train 

58. Why a small bubble rises slowly through a 

liquid whereas the bigger bubble rises rapidly? 

i. Excess of pressure inside a drop is inversely 

proportional to its radius 

ii. Pressure needed to form small bubble is high 

59. Define  force constant. Give its unit and 

dimensional formula. 

i. Force required to give unit displacement.  

ii. Unit: N m−1.  

iii. Dimensional formula : MLT - 2  

60.  What  is phase of SHM?  

State of the particle as regards to its direction of 

motion and position at any instant of time. 

y = a sin (ωt +  φo) 

phase of vibrating particle  (ωt +  φo)  = φ. 

61.  What is an epoch? Give its unit. 

i. Initial phase of the vibrating particle  

 i.e  phase at t = 0. 

     φ =  φo 

ii. Unit: radian 

62. What is the phase difference in SHM between  

 i)  velocity and acceleration  

  Acceleration leads velocity by  
2


 

 ii) acceleration and displacement  

  Acceleration leads displacement   

63. What is a spring factor? 

 Ratio of force affecting spring to displacement of 

 spring  

64. Bob of a simple pendulum is a hollow sphere 

filled with water. How does period of 

oscillation change if water begins to drain out 

of the sphere? 

Time period of a simple pendulum is independent 

of the mass and material of the bob. 

65. What will happen to the time period of a 

simple pendulum if its length is doubled? 

i. Period of a simple pendulum varies directly as 

square root of length of pendulum. 

ii. Length of pendulum increased by 2 times 

66.  On what factors the natural frequency of a 

body depend on? 

i. Inertial factor  

ii. Spring factor 
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67. What forces keep simple pendulum in SHM? 

 Component of weight  due to grvitational force 

68. What is  forced vibration? Give an example. 

i. Vibrating body is maintained by a periodic 

force of frequency (n) other than natural 

frequency of the body, 

ii. These vibrations are called forced vibrations. 

 E.g Sound boards of stringed instruments  

69. What do you understand by decibel? 

i. A unit used to measure intensity of sound 

ii. Power level of electrical signal by comparing 

it with given level on logarithamic scale 

70. What are beats?  

i. Phenomenon of waxing and waning of sound  

ii. Due to interference of two sound waves  

iii. of nearly equal frequencies 

71. What are  essential conditions for formation of 

beats? 

i. Two waves must travel in same direction  

ii. Frequency and amplitude must be nearly equal 

72. What is meant  by end correction? 

i. Antinode is not exactly formed at open end,  

ii. But at a small distance above the open end.  

iii. This is  called the end correction. 

73. What is doppler effect?  

i. Phenomenon of apparent change in frequency 

of sound  

ii. Due to relative motion between source of 

sound and observer  

74. In solids both longitudinal and transverse 

waves are possible,but transverse waves are 

not produced in gases. Why? 

i. For transverse waves propagation, medium 

must possess cohesion and volume elasticity. 

ii. Since gases and liquids do not have cohesion, 

transverse waves cannot be produced in gases 

and liquids.  

iii. Transverse waves can be produced in solids 

and surfaces of liquids only. 

75. On What  factors does sound intensity depend? 

i) Amplitude of the source   (I α a2)  

ii) Surface area of the source   (I α A) 

iii) Density of the medium   (I α ρ),  

iv) Frequency of the source   (I α n2) 

v) Distance of observer from source (I α )
1
2r

 

76. How are stationary waves formed? 

When two progressive waves of same amplitude 

and wavelength travelling along a straight line in 

opposite directions superimpose on each other, 

stationary waves are formed. 

77. What is  interference of sound waves? 

i. When two waves of same frequency travelling 

in same direction in a medium superpose with 

each other,  

ii. their resultant intensity is maximum at some 

points and minimum at some other points.  

iii. This phenomenon of superposition is called 

interference.  

78. Why open organ pipes are preferred for 

making flute? 

i. Note produced by open organ pipe consists of 

both odd and even harmonics 

ii. Note produced by closed organ pipe consists 

of only odd harmonics 

iii. Due to larger overtones note produced by open 

pipe is sweeter 

79. What are overtones and harmonics? 

 Harmonics 

 Integral multiple of fundamental frequency of a 

 vibrating object 

 Overtones 

 Used to refer any resonant frequency above 

 fundamental frequency 

80. What are degrees of freedom? 

Total number of co-ordinates or independent 

variables required to describe position and 

configuration of the system. 

81. Define molar specific heat at constant pressure 

i. Quantity of heat required to raise the 

temperature of 1 mole of the gas through 1K.  

ii. Its unit is J mol–1 K–1. 

82. What is an indicator diagram? 

A curve showing  

i. Variation of volume of substance along X-axis  

ii. Variation of pressure taken along Y-axis  

is called an indicator diagram or P-V diagram.  

83.  Define Clausius statement. 
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It is impossible for a self acting machine unaided 

by any external agency to transfer heat from a 

body at a lower temperature to another body at a 

higher temperature. 

84. Give an example for a heat pump. 

i. A refrigerator is a cooling device.   

ii. Refrigerator can be regarded as Carnot’s heat 

engine working in the reverse direction.  

iii. Therefore, it is also called a heat pump.  

85. Define absorptive power(aλ) 

Ratio of radiant energy absorbed/unit area/unit 

time to total energy incident on it / unit area/unit 

time. 

86. Define Stefan’s law. 

Total amount of heat energy radiated per second 

per unit area of a perfect black body is directly 

proportional to fourth power of its absolute 

temperature. 

 E α T4 or  

 E = σT4 

87. State Wien’s displacement law. 

Wavelength of radiation corresponding to 

maximum energy (λm) decreases as  temperature 

T of body increases. 

(i.e)  λm  T =  b   

 where  b =  Wien’s constant. 

88. State Newton’s law of cooling.  

Rate of cooling of a body is directly proportional 

to the temperature difference between the body 

and the surroundings 

89. Two different gases have same temperature. 

Do molecules have same RMS speed? 

i. When two gases have exactly same 

temperature, average kinetic energy/molecule 

for each is same.  

ii. Different gases may have molecules of 

different masses.  

iii. Hence RMS speed of different gases will be 

different 

90. A gas has two specific heats, whereas liquid 

and solid have only one. Why? 

i. A solid or liquid does not change in volume 

and pressure on heating.  

ii. In gases both volume and pressure changes on 

heating 

iii. Hence a gas has two specific heats 

91. Why are ventilators provided in our houses? 

1. Removes the air already present 

2. It circulates fresh air 

3. Otherwise rooms will stink 

92. Define solar constant. 

Amount of radiant energy received per second per 

unit area by a perfect black body on the Earth with 

its surface perpendicular to direction of radiation 

from the sun in absence of atmosphere 

93. State the laws of reflection. 

i. Incident ray, reflected ray and normal drawn 

to reflecting surface at point of incidence, all 

lie in the same plane. 

ii. Angle of incidence = Angle of reflection. 

       i  =  r. 

94. Define power of a lens. What is one dioptre? 

i. Power of a lens (P) is defined as the reciprocal 

of its focal length. 
f

P
1

  

ii. Unit of power is dioptre (D) : 1 D = 1 m-1 

iii. Power of the lens is said to be 1 dioptre if 

focal length of lens is 1 metre 

95. Define : magnetic permeability  

magnetic induction B inside the medium to the 

magnetising field H inside the same medium. 

 
H

B
  

96. Define : intensity of magnetisation  

 magnetic moment per unit volume of the material. 

  
A

m
I   

97. Define : magnetic susceptibility. 

Ratio of intensity of magnetisation I induced in 

the material to the magnetising field H in which 

the material is placed 

 
H

I
m   
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3 MARK 

1. Distinguish: fundamental and derived units. 

Fundamental units Derived units 

fundamental quantities 

are measured 

derived quantities are 

measured 

cannot be expressed in 

terms of other 

fundamental units 

can be expressed in 

terms of all 

fundamental units 

Ex: 

Metre,kilogram second 

Ex:metre/second,  

     newton/metre,  

2. Why SI system is considered superior to other 

systems? 

i. SI standards do not vary with time as they are 

based on the properties of atoms.  

ii. SI units are coherent system of units.  

iii. It is a rationalised system of units. 

iv. SI units are more convenient in practice. 

v. Permanence and reproduceability are the two 

important characteristics of SI standards. 

3. What are random errors?  

 How can we minimise these errors? 

iii. Repeated measurements of a quantity give 

values slightly different from each other.  

iv. These errors have no set pattern and occur in a 

random manner.  

v. Hence they are called random errors.  

vi. Minimised by repeating measurements many 

times and taking arithmetic mean of all values 

as correct reading. 

4. Give use of dimensional analysis with example 

To check dimensional  correctness of an equation 

 [L] [L] [L] 

]] [T [LT] [T]  [LT[L] 

at   ut s 

--







dimension) no havingconstant  a is (½

sides,both on  dimensions Applying
2

1

motion ofEquation 

221

2

 

As dimensions on both sides are same, equation is 

dimensionally correct 

5. What are limitations of dimensional analysis? 

i. Dimensionless constants cannot be determined  

ii. Cannot be applied to equations involving 

exponential and trigonometric functions. 

iii. Cannot be applied to equation involving more 

than three physical quantities. 

iv. It can check only whether a physical relation 

is dimensionally correct or not.  

It cannot tell if the relation is correct or not 

6. State  Newton’s laws of motion. 

First law of motion.   

Everybody continues in its state of rest or of 

uniform motion along a straight line unless it is 

compelled  by external force to change that state.  

Second law of motion.  

Rate of change of momentum of a body is directly 

proportional to external force applied on it  

Change  in momentum takes place in the direction 

of force. 

Third law of motion.  

For every action, there is an equal and opposite 

reaction. 

7. What is meant by banking of tracks? 

i. When a car goes round a level curve, force of 

friction between tyres and road provides 

necessary  centripetal force.  

ii. Frictional force acts as centripetal force and 

keeps body moving along the circular  road  

iii. If the frictional force is not enough to provide 

necessary centripetal force, car will skid.   

iv. In order to avoid skidding, while going round 

a curved path the outer edge of road is raised 

above the level of the  inner edge.  

v. This is known as banking of  tracks. 

8. Compare linear motion with rotational motion. 

linear motion rotational motion. 

Depends on 

positional dimension 

Depends on fixed centre 

rotation 

Displacement = S Angular displacement =  

Velocity 
dt

ds
v   Angular velocity 

dt

d
   

Force F = ma Torque  = I 

Mass = M Moment of Inertia I = mr2 

9. Explain physical significance of moment of 

inertia 

i. Inertia is the fundamental property of matter  

ii. For a given force, greater the mass, higher will 

be opposition for motion, or larger the inertia. 
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iii. Thus, in translatory motion, the mass of the 

body measures the coefficient of inertia. 

iv. M.I plays same role in rotational motion as 

that of mass in translatory motion.   

10. A cat is able to land on its feet after fall. Which 

principle of physics is being used? Explain. 

i. Principle of conservation of angular 

momentum is used here.  

ii. When it falls to ground from a height, it 

stretches its body along with the tail 

iii. So that moment of inertia becomes high. 

iv. Since I is to remain constant, angular speed 

 decreases 

v. Thus cat is able to land on ground safely 

11. Explain motion of centre of mass of a system 

with an example. 

i. Earth and moon move in circular orbits about 

their common centre of mass in an elliptical 

orbit round Sun.  

ii. For the system consisting of the Earth and the 

moon, their mutual gravitational attractions 

are internal forces in the system  

iii. Sun’s attraction on Earth and moon is external 

force acting on centre of mass of system. 

12. State the universal law of gravitation. 

i. Every particle of matter in the universe attracts 

every other particle with a force. It is  

ii. directly proportional to product of masses  

iii. inversely proportional to square of distance 

between them. 

    
2r

GMm
F   

13. Define gravitational constant.  

 Give its value, unit and dimensional formula. 

i. G is equal to gravitational force of attraction 

between two bodies of mass 1 kg  separated by 

1m distance  

ii. Value  of G    :  6.67 × 10−11 

iii. Unit     :  Nm2  kg−2 

iv. Dimensional formula :  M−1 L3 T−2 

14. Why a man can jump higher on the moon than 

on the Earth? 

i. 

 ms 1.6 

9.8
6

1
 

 Earth.on     
6

1
 moon on   g 

2-











 g

 

ii. g on moon is less than that of Earth 

iii. So man can jump high on moon than on Earth 

15. The moon has no atmosphere. Why? 

i. Factors which determine whether planets have 

atmosphere or not are  

 1.  acceleration due to gravity  

 2. surface temperature  

ii. g for moon is very small (1/4 th of Earth).  

 Hence escape speed is very small.  

iii. Average velocity of atmospheric air molecules 

at the surface temperature of moon is greater 

than escape speed and so air molecules escape 

16. Differentiate: inertial and gravitational mass 

Inertial mass Gravitational mass 

Measure of ability of a 

body to oppose production 

of acceleration in it by an 

external force 

mass of a body which 

determines magnitude of 

gravitational pull between 

body and the Earth 

A

B

B

A

a

a

m

m


 B

A

B

A

F

F

m

m
  

determined by comparing  

accelerations 

determined with the help 

of a beam balance. 

17. Why do astronauts feel weightlessness inside 

orbiting spacecraft? 

i. Both satellite and astronaut have same 

acceleration towards centre of Earth.  

ii. Hence, astronaut does not exert any force on 

the floor of the satellite.  

iii. Floor of the satellite also does not exert any 

force of reaction on the astronaut.  

iv. As there is no reaction,  astronaut has a feeling 

of weightlessness. 

18. State Kepler’s laws of planetary motion. 

 i)  Law of orbits 

Each planet moves in an elliptical orbit with 

the Sun at one focus. 

 ii) Law of areas 
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Line joining Sun and planet (i.e radius vector) 

sweeps out equal areas in equal time intervals. 

 iii) Law of periods 

Square of period of revolution of a planet 

around Sun is directly proportional to cube of 

mean distance between planet and Sun. 

   T 2 α  r 3 

19. What will happen to orbiting satellite, if its 

velocity varies? 

i. If injection velocity is not equal to calculated 

value, orbit of satellite will not be circular.  

ii. If injection velocity is greater than calculated 

value but not greater than escape speed, 

satellite will move along an elliptical orbit.  

iii. If injection velocity exceeds escape speed, 

satellite will escape into the space.  

iv. If injection velocity is less than calculated 

value, satellite will fall back to the Earth. 

20. Explain Stoke’s law. 

Viscous force acting on spherical body depends on 

i) Coefficient of viscosity  η of the liquid 

ii) Radius  a of the sphere and 

iii) Velocity  v  of the spherical body. 

  F =  k  ηav 

Experimentally Stoke found that 

  k = 6π 

  F = 6π ηav 

21. Define simple harmonic motion. What are the 

conditions of SHM? 

A particle is said to execute SHM if its 

acceleration is directly proportional to 

displacement from a fixed point  and is always 

directed towards that point.  

Conditions of SHM :  

i. Acceleration must be  opposite to direction of 

displacement.  

    i.e., a = - ω2y 

ii. Restoring force acting on the body should be 

always directly proportional to displacement   

and directed always towards  that fixed point 

22. Every SHM is periodic motion but every 

periodic motion need not be SHM. Why? 

Support your answer with an example. 

i. If the motion is repeated after a certain  time 

interval, the motion is called periodic motion.  

ii. Rocking in cradle or swinging on a swing are 

different from the periodic motion of a planet.  

iii. Object  moves to and fro about mean 

position being a periodic motion. 

iv. So motion is simple harmonic motion.  

v. In periodic motion of a planet, planet is not 

moving  to and fro about a mean position.  

vi. So every SHM is periodic motion but  

every periodic motion need not be SHM  

23. Show graphically variation of displacement, 

velocity and acceleration of a particle executing 

SHM. 

  

 

24. Define the terms  

 i) time period (T) 

 Time taken by a particle to complete 1 oscillation 

 ii) frequency (n) 

  ω =  2π n, is called as angular frequency. 

 No. of oscillations produced by body in 1 second 

 iii) angular frequency. 

25. Explain the term phase difference.  

If the two vibrating particles cross their respective 

mean position at the same time but in the opposite 

direction, they are said to be out of phase (i.e they 

have a phase difference of  π). 

If vibrating motions are represented by  

   y1 =  a sin ωt and 

   y2 =  a sin (ωt  −  φ) 

Phase difference  = ωt − φ − ωt  

     = −φ  

  -ve sign  = 2nd motion lags behind first. 

   If   y3  =  a sin (ωt +  φ), 

phase difference  = ωt +  φ  − ωt  

     =  φ 

    3rd motion leads the first motion. 

26.  Distinguish:linear-angular harmonic oscillator 
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Linear  angular 

acceleration is directly 

proportional to 

displacement   

 

restoring torque required 

for producing SHM is 

directly proportional to 

angular displacement 

F =  −k y τ =  − C  θ 

unit is  N  m−1 unit is N m rad−1  

27. Illustrate an example to show that resonance is 

disastrous sometimes. 

i. Resonance can cause disaster in an 

earthquake, if the natural frequency of the 

building matches the frequency of the periodic 

oscillations present in the Earth.  

ii. Building begins to oscillate with large 

amplitude thus leading to a collapse. 

iii. A singer maintaining note at resonant 

frequency of glass,can cause it to shatter  

28.  Why does the oscillation of a simple pendulum 

eventually stop?  

i. When oscillation occurs, damping force arise 

due to air resistance of medium.  

ii. A part of the energy is dissipated in 

overcoming resistive force.  

iii. Amplitude of oscillation decreases with time 

and finally  becomes zero. 

29. Define  wave motion. Mention the properties of 

the medium in which a wave propagates. 

i. Form of disturbance travels through a medium 

due to repeated periodic motion of particles of 

medium about their mean position.  

ii. Motion is transferred continuously from one 

particle to its neighbouring particles. 

iii. Medium should possess elasticity and inertia. 

30. What are the characteristics of wave motion? 

i. Medium should possess elasticity and inertia. 

ii. All particles of the medium do not receive 

disturbance at the same instant  

iii. There is transfer of energy from one particle to 

another without actual transfer of  particles  

iv. Waves undergo reflection, refraction, 

diffraction and interference. 

v. Wave velocity is different from particle 

velocity 

31. Distinguish:Transverse and Longitudinal wave 

Longitudinal waves Transverse 

each particle of medium 

executes SHM about its 

mean position along the 

direction of propagation 

of the wave. 

particles of medium 

execute SHM about their 

mean position perpen 

dicular to direction of 

propagation of wave 

produces compressions 

and rarefactions. 

travel in the form of crests 

and troughs 

Sound waves in fluids Waves produced by 

plucked strings of veena, 

violin and E.M waves 

Can be produced in all 

types of material  

cannot be produced in gases 

and liquids. produced in 

solids and liquid surfaces. 

32. Define wavelength,frequency. Prove that v = nλ 

Wavelength () 

Distance travelled by a wave during which a 

particle of the medium completes one vibration  

Time Period (T) 

Time taken by the wave to travel distance equal to 

its wavelength 

Frequency (n) 

Number of waves produced in one second 

Velocity (v) 

Distance travelled by wave in medium in 1 second  







nv
n

T
v







1

 takenTime

 travelledDistance
 =Velocity 

 

33. Distinguish :  Intensity and Loudness of sound. 

Intensity Loudness 

Smount of energy 

crossing/unit area/unit 

time perpendicular to 

direction of 

propagation of  wave. 

loudness of a sound 

depends on intensity 

of sound wave and 

sensitivity of ear. 

measured in W m–2 Measured in Sones 

34. Sound  travels faster on rainy days. Why? 

i. When humidity of air increases, water vapour 

amounr increases and hence density decreases,  
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ii. Velocity of sound is inversely proportional to 

square root of density  

iii. Sound travels faster in moist air than in dry air  

 Due to this on rainy day sound travels faster. 

35. What is an echo? Why an echo cannot be heard 

in a small room? 

i. Echoes are sound waves reflected from a 

reflecting surface at a distance from listener.  

ii. Due to persistence of hearing, we keep hearing 

sound for 1/10th of a second, even after 

sounding source has stopped vibrating.  

iii. No echo is heard if the reflecting obstacle is 

less than 17 m away from the source. 

36. Write a short note on whispering gallery. 

i. It is a circular shaped chamber  

ii. Its walls repeatedly reflect sound waves round 

gallery  

iii. So that a person talking quietly at one end can 

be heard distinctly at the other end.  

iv. This is due to multiple reflections of sound  

waves from the curved walls. 

37. State the  principle of superposition. 

i. When two waves travel in a medium 

simultaneously in such a way that each wave 

represents its separate motion,  

ii. Resultant displacement at any point at any 

time is equal to vector sum of individual 

displacements of waves. 

 
21

21

YYntdisplacemeresultant 

Y,Ypoint aat  ntsDisplaceme




 

38. State: laws of transverse vibrations in 

stretched strings. 

i. For a given wire , when  m  and T constant,  

fundamental frequency of vibration is 

inversely proportional to the vibrating length  

     

constantln
l




1
 n  

 

ii. For constant l and m, fundamental frequency 

is directly proportional to square root of 

tension     n α  T . 

iii. For  constant l and T, fundamental frequency 

varies inversely as square root of mass per unit 

length of the wire 

      
m


 n  . 

39. Explain  internal energy.  

i. Energy possessed by system due to molecular 

motion and molecular configuration.  

ii. Internal kinetic energy UK of molecules is due 

to molecular motion  

iii. Internal potential energy UP is due to 

molecular configuration.  

  U = UK + UP 

40. State the law of equipartition of energy  

For a dynamical system in thermal equilibrium the 

total energy of the system is shared equally by all 

the degrees of freedom.  

Energy associated with each degree of freedom 

per moelcule is ½  kT, 

 where  k is the Boltzmann’s constant 

41. Distinguish : isothermal and adiabatic process 

i. When a gas undergoes expansion or 

compression at constant temperature, the 

process is called isothermal process. 

   PV = constant. 

ii. Process in which pressure, volume and 

temperature of a system change in such a 

manner that no heat enters or leaves system 

during the change is called adiabatic process.  

iii. In adiabatic process, the total heat of the 

system remains constant. 

   PV γ  =  k, a constant 

42. Is it possible to increase the temperature of a 

gas without the addition of heat? Explain. 

i. Yes, It is possible  

ii. All compressible substances temperature can 

be increased by increasing pressure 

iii. Thus temperature can be increase without 

adding heat by compressing adiabatically 

43. On driving a scooter for a long time the air 

pressure in the tyre slightly increases why? 

i. As a result of friction between tyre and road 

temperature of tyre and air inside increases 

ii. Volume of tyre doesnot change (constant) 

iii. So pressure increases 

44.  How is second law of thermodynamics 

different from first law of thermodynamics? 
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i. First law of thermodynamics 

General statement of equivalence between 

work and heat.  

ii. Second law of thermodynamics  

o Enables whether a process allowed by first 

law of thermodynamics can actually occur 

or not.  

o Tells about extent and direction of energy 

transformation. 

45. A heat engine with 100% efficiency is only a 

theoretical possibility.Explain. 

i. %100
1

21 



T

TT
  

Efficiency depends upon temperatures of heat 

source (T1)  and sink (T2) 

ii. Temperature of source can't be made infinite, 

and temperature of sink can't be made 0 K,  

iii. Heat engine cannot have 100% efficiency. 

46.  What  is Coefficient of Performance?  

Ratio of quantity of heat Q2 removed per cycle 

from contents of refrigerator to energy spent per 

cycle W to remove this heat. 

47. Define temperature gradient. 

Ratio of  difference in temperature (∆T) to 

distance between two sections  (∆x ) 

Δx

ΔT
Gradient   eTemperatur   

48. Define steady state in thermal heat conduction  

i. If one end of a metallic bar of uniform cross 

section is heated,  after sometime each section 

of the bar attains constant temperature  

ii. But it is different at different sections.  

iii. This is called steady state.  

iv. In this state there is no further heat absorption 

49. What are the factors upon which coefficient of 

thermal conductivity depends? 

i. directly proportional to area of cross section A 

ii. directly proportional to temperature difference 

between two sections  ∆T 

iii. inversely proportional to distance between two 

sections  ∆x 

50. Write the applications of Kirchoff’s law. 

i. Silvered surface of thermos flask  

o  bad absorber as well as a bad radiator.  

o ice inside flask does not melt quickly hot 

liquids inside flask do not cool quickly. 

ii. Sodium vapours on heating  

o Emit two bright yellow lines called D1 and 

D2 lines of sodium.  

o When continuous white light from carbon 

arc passes through sodium vapour, 

continuous spectrum is absorbed and 

appear as dark lines.  

51. Why does a piece of red glass when heated and 

taken out glow with green light? 

i. It absorbs all colours except red at lower 

temperature  

ii. At high temperature it absorbs red and other 

colours except green  

52. Draw graphically the image formation in 

spherical mirrors with different positions of 

the object and state the nature of the image. 

 

i. Images produced by spherical mirrors may be 

either real or virtual  

ii. may be either larger or smaller than the object 

53. What is the difference between the virtual 

images produced by  

 Concave mirror:  Real and inverted images 

 Convex mirror: Virtual and smaller image 

 Plane mirror  Virtual and same size image 

54. Surfaces of the sun glasses are curved, yet their 

power may be zero. Why? 

i. Radius of curvature of lenses in sun glass are 

equal and in opposite sign  

ii. By lens equation focal length is infinity 

iii. So power of sunglasses  is zero 

0
11



 Por

f
P  

55. Does a beam of white light disperse through a 

hollow prism? 

i. Yes it will disperse very little. 

ii. It is due to finite thickness of prism shell 
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PARAGRPHS 

1. What is the role of Physics in technology? 

Technological applications of Physics 

i. RADAR  Radio Detecting and Ranging  

ii. SONAR  Sound Navigation And Ranging  

iii. LASER  Light Amplification by Stimulated   

    Emission of Radiation  

iv. CAT   Computerised Axial Tomography  

v. Neutron induced fission reaction of Uranium  

  nuclear weapons and nuclear reactors  

Development of alternative resources of energy,  

i. Production of electricity from solar energy and 

geothermal energy  

ii. Integrated chip, popularly called as IC.  

2. Write a note on the basic forces in nature. 

Gravitational Force :  

o By Newton's law of gravitation, force of 

attraction or repulsion between two bodies is 

directly proportional to product of the masses 

and inversely proportional to the square of the 

distance between them. 

o Gravitational force is the weakest force among 

the fundamental forces of nature.  

o It has the greatest impact on the universe.  

o Gravity  works universally on all matter and 

energy, and is universally attractive. 

Electromagnetic force :  

o Combination of electrostatic and magnetic 

forces. It is the force between charged 

particles(electrons) or force between two 

current carrying conductors.  

o Electromagnetic force is very strong compared 

to the gravitational force.  

o It is attractive for unlike charges and repulsive 

for like charges. It obeys inverse square law. 

Strong nuclear force :  

o It holds to protons and neutrons together in the 

nucleus of an atom.  

o It is the strongest of  all basic forces of nature.  

Weak nuclear force :  

o It is important in certain types of nuclear 

process such as b-decay.  

o It is not as weak as the gravitational force. 

3. Give the rules and conventions followed while 

writing SI units. 

1. Units named after scientists are not written with a 

capital initial letter. 

newton, henry, watt 

2. Symbols of the units named after scientist should 

be written by a capital letter. 

N for newton, H for henry, W  for  watt 

3. Small letters are used as symbols for units not 

derived from a proper name. 

m for metre, kg for kilogram 

4. No full stop or other punctuation marks should be 

used within or at the end of symbols. 

50 m and not as 50 m. 

5. Symbols do not take plural form. 

10 kg not as 10 kgs 

6. When temperature is expressed in kelvin, degree 

sign is omitted. 

273 K not as 273o  K 

7. Use of solidus is only for indicating a division of 

one letter unit symbol by another unit symbol.  

m s−1 or m / s, J / K mol or J K–1 mol–1 

but not  J / K / mol. 

8. Some space is left between number and symbol  

2.3m not correct  ; 2.3 m correct 

9. Only accepted symbols should be used. 

ampere is represented as A and not as amp. or am  

10. Numerical value of any physical quantity should 

be expressed in scientific notation. 

density of mercury :1.36 × 104  kg m−3 

not as 13600 kg m−3. 

4. Explain different types of inertia with example 

i)  Inertia of rest 

Inability of body to change its state of rest by 

itself. 

 Example 

A person standing in a bus falls backward 

when the bus suddenly starts moving.  

ii) Inertia of motion 

Inability of body to change its state of motion 

by itself. 

 Example 

Passenger sitting in a moving car falls 

forward, when the car stops suddenly. 
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iii) Inertia of direction 

Inability of body to change its direction of 

motion by itself. 

 Example 

When a bus takes a turn to right, passengers 

are thrown towards left.  

5. What are the two types of collision? Explain  

A collision between two particles is said to occur 

if they physically strike against each other or if the 

path of motion of one is influenced by the other. 

Elastic collision 

If the kinetic energy of the system is conserved 

during a collision, it is called an elastic collision.  

Elastic collision in one dimension 

If the two bodies after collision move in a straight 

line, the collision is said to be of one dimension. 

Inelastic collision 

During a collision between two bodies if there is a 

loss of kinetic energy, then the collision is said to 

be an inelastic collision. 

6. State and prove parallel axes theorem  

Moment of inertia of a body about any axis is 

equal to the sum of its moment of inertia about a 

parallel axis through its centre of gravity and the 

product of the mass of the body and the square of 

distance between the two axes. 

I0 = Mx2 + IG 

Proof:  

consider a body having its centre 

of gravity at G.  

body is divided into particles each of mass m 

 

G
2

0

22

22

22

222

222

222

2222

222

2 22

I + Mx = I Thus,

 0 =mh    (or) 0 =mgh 

mh2x + My + Mx =

my +2mxh  + mx =

)y +2xh  + (x m  = Io

(1),in  (4)equation  ngSubstituti

y +2xh  +  x= r

(2)in  (3)equation  ngSubstituti

)3...(AP + h = y

AP + GA =  GP

GPA,  From

...(2) AP + h +2xh  +  x= r

 AP+h) +(x  =r

AP + OA =OP

OPA, In the













 

7. State and prove perpendicular axes theorem. 

Moment of inertia of a plane laminar body about 

an axis perpendicular to the plane is equal to sum 

of moments of inertia about two mutually 

perpendicular axes in the plane of the lamina such 

that the three mutually perpendicular axes have a 

common point of intersection 

Iz = Ix+ Iy 

Proof :  

Lamina is divided into number 

of particles, each of mass m 

Ix +Iy =

 my+mx= Iz

)y+m(x =

 mr =Iz (2), eqn. From

...(4) mx  =Iy  

...(3) my =Ix Simillarly

...(2) mr =Iz, OZabout  lamina  wholeof M.I

mr = OZabout   P particle of M.I

...(1) y+ x= r

22

22

2

2

2

2

2

222













 

8. Write a note on Milky Way. 

i)  Shape and size 

Thick at centre and thin at edges.  

Diameter of disc is 105 light years.  

The thickness of the Milky Way varies  

from 5000 light years at centre to 1000 light years  

at position of Sun to 500 light years at the edges.  

ii)  Interstellar matter 

Filled with dust & gases called inter stellar matter  

90% of the matter is in the form of hydrogen. 

iii) Clusters 

Groups of stars held by mutual gravitational force 

in the galaxy  

A star cluster moves as a whole in the galaxy.  

iv)  Rotation 

Rotating about an axis passing through its centre. 

All stars in Milky Way revolve around centre  

Complete 1 revolution in about 300 million years.  

v)  Mass 

 Estimated to be 3 × 1041 kg. 

9. Explain the three moduli of elasticity. 

Young’s modulus (q) 

Ratio of longitudinal stress to longitudinal strain.  
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l

l
l

dA 

F
 = q  

dl/ 

F/A
 = q

strain allongitudin

stress allongitudin
  = modulus sYoung’

 

Bulk modulus (k) 

Ratio bulk stress to bulk strain. 

dV

PV-
 =k   

dV/V

P-
 =

dV/V

F/A -
 =k  

decreases volumesign  ve-
strainBulk 

stressBulk 
 = modulusBulk 



 

Shear modulus or rigidity modulus (n) 

Ratio of shear stress to shear strain 





A

F
 =

F/A
  = n 

strainshear 

stressshear 
 =  modulusRigidity 

 

10. Explain principle, construction and working of 

hydraulic brakes. 

i. Principle  

 Pascal’s law. 

ii. Construction 

 

o Main cylinder is filled with brake oil  

o piston P is connected to brake pedal 

through a lever assembly.  

o T shaped tube is provided at other end of 

main cylinder.  

o Wheel cylinder having two pistons P1 and 

P2 is connected to T tube.  

o Pistons P1 and P2 are connected to brake 

shoes S1 and S2  

iii. Working 

o When brake pedal is pressed, piston P is 

pushed due to lever assembly operation.  

o Pressure in main cylinder is transmitted to 

P1 and P2.  

o P1 and P2 push brake shoes away, which 

in turn press against inner rim of wheel.  

o Motion of the wheel is arrested.  

11. State and prove Pascal’s law without 

considering the effect of gravity. 

Pascal’s law  

If effect of gravity can be neglected then pressure 

in a fluid in equilibrium is same everywhere. 

Proof 

o Consider two points A, B inside fluid.  

o Imagine A and B lie at centre of circular 

surfaces at the top and bottom of the cylinder.  

o Let fluid inside this cylinder be in equilibrium 

under the action of forces from outside fluid.  

o These forces act everywhere perpendicular to 

the surface of the cylinder.  

o Forces acting on the circular, top and bottom 

surfaces are perpendicular to the forces acting 

on the cylindrical surface.  

o hence forces acting on the faces at A and B 

are equal and opposite and hence add to zero.  

o As the areas of these two faces are equal, we 

can conclude that pressure at A is equal to 

pressure at B.  

12. Taking gravity into account, explain Pascal law 

Pascal law 

Change in pressure at any point in an enclosed 

fluid at rest is transmitted undiminished to all 

points in the fluid and act in all directions. 

Proof : 

o Consider a cylindrical liquid column of height  h 

and density  ρ  in a vessel  

o If force due to gravity is taken into account, then 

pressure at  M will not be equal to pressure at  N.  

o As liquid column is in equilibrium, forces acting 

on it are balanced.  

o Vertical forces acting are 

i)  Force P1A  -  vertically down on top surface.  

ii) Liquid weight mg - vertically downwards 

iii) Force  P2A at bottom - vertically upwards. 
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gh + P = P 
A

gAh
 +P = P 

Ah = mBut 
A

mg
+ P = P

AP = mg +A P 

 0 =A P - mg +A P

 m,equilibriuAt 

column. liquid lcylindrica of mass  m

 areasection  cross A 

 bottom and at  top pressures  P2  and P1
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13. Describe an experiment to determine viscosity 

of a liquid. 

o Coefficient of highly viscous liquid like castor 

oil can be determined by Stoke’s method.  

o Liquid is taken in a tall, wide jar.  

o Two marking B and C are marked  

o B is made well below free surface of the liquid 

so that by the time ball reaches B, it would 

have acquired terminal velocity v. 

o When steel ball crosses B, a stop watch is 

switched on and time taken  t to reach C is 

noted.  

o If the distance BC is s, then terminal  velocity   

ga
s

t

ga

t

s
from

ga

t

s

)(
9

2

)(

9

2
,2&1

)2....(
)(

9

2

 velocityalfor termin Expression

)1.....(

2

2

2
























 

14. Give four examples of practical application of 

surface tension. 

i)  Oil pouring into sea  during storm  

 As the surface tension of oil is less than that 

of water, it spreads on water surface. 

 Due to decrease in surface tension, velocity of 

waves decreases.  

This reduces wrath of waves on ship. 

ii)  Lubricating oils  

spread easily to all parts because of their low 

surface tension. 

iii)  Detergent added water on dirty clothes  

Dirt is suspended surrounded by detergent 

molecules and this can be easily removed.  

This is due to reduction of surface tension of 

water when detergent is added to water. 

iv) Cotton dresses are preferred in summer  

Pores in cotton act as capillaries for sweat. 

15. Explain surface tension on the basis of 

molecular theory. 

o Taking two molecules P and Q as centres and 

molecular range as radius, a sphere of 

influence is drawn around them. 

o P is attracted in all directions equally by 

neighbouring molecules.So net force is zero.  

o Q on free surface of liquid experiences a net 

downward force because number of molecules 

in lower half of sphere is more and upper half 

is completely outside the surface of the liquid.  

o So all molecules lying on surface of a liquid 

experience only a net downward force. 

o If a molecule from the interior is to be brought 

to the surface of the liquid, work must be done 

against this downward force.  

o This work done on the molecule is stored as 

potential energy.  

o For equilibrium, a system must possess 

minimum potential energy. So, free surface 

will have minimum potential energy.  

o Free surface of a liquid tends to assume 

minimum surface area by contracting and 

remains in a state of tension like a stretched 

elastic membrane. 

16. Establish the relation between surface tension 

and surface energy. 

Potential energy per unit area of the surface film is 

called surface energy. 

In a metal frame ABCD, AB is movable.  

The frame is dipped in a soap solution.  

A film is formed which pulls AB inwards due to 

surface tension.  

surface tension of film = T 

length of wire AB   = l 

inward force    =  2× Tl  

   2  two free surfaces of fil. 

AB is moved through small distance x to A'B′    
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Tension Surface=energy  Surface

T =energy  Surface

T2
 =energy   Surface 

2

W
 = areaunit down / Work 

T2 = W donework 

2lx

lx
lx

lx

 

17. Show that projection of uniform circular 

motion on diameter of a circle is SHM 

o Consider a particle moving along circum 

ference of a circle of radius a  centre O, with 

uniform speed v, in anticlockwise direction. 

o Let XX’ and YY’ be the two 

r diameters. 

o Suppose particle is at P after 

a time t.  

o Let  angular velocity = ω 

angular displacement in time t,   θ = ωt. 

o From  P draw  PN perpendicular to  YY ’ 

o  As the particle moves from X to  Y, foot of 

perpendicular  N moves from  O to  Y.  

o It moves further from Y to X ’ then from X’to 

Y ’ and back again to X,  

o N moves from Y to O, from O to Y ′ and back 

again to O.  

o When the particle completes one revolution 

along circumference, point N completes one 

vibration about the mean position O.  

o The motion of the point N along the diameter 

YY ’ is simple harmonic. 

18. What are the properties of stationary waves? 

1. Waveform remains stationary. 

2. Nodes and antinodes are formed alternately. 

 Nodes  points - displacement is zero  

 Antinodes- points displacement is maximum  

3. All particles execute SHM of same period. 

 Except  at nodes 

4. Pressure changes  

 maximum at nodes and minimum at antinodes. 

5. Amplitude  

maximum at antinodes;  

zero at the nodes. 

6. Velocity of particles  

 Zero at nodes   Maximum at antinodes. 

7. Distance between any two  

 consecutive nodes or antinodes =   λ/2 

 node and adjacent antinode   =  λ/4 

8. No transfer of energy.  

9. Same segment particles  vibrate in same phase  

     In neighbouring segment - opposite phase 

19. Differentiate: progressive and stationary wave 

Progressive wave Stationary wave 

onward transmission of 

vibratory motion of body 

in elastic medium from a 

particle to next particle 

Superimpose of  two 

progressive waves of 

same amplitude and wave 

length in opposite 

direction 

All particles have same 

maximum velocity 

Zero at nodes  

Maximum at antinodes 

There is a transfer of 

energy 

No transfer of energy 

characterised by  

i) crests /troughs 

ii)compression/rarefaction 

Nodes and antinodes 

Medium particles vibrate 

with same amplitude 

maximum at antinodes  

zero at nodes 

20. Describe experiment to explain phenomenon of 

interference of waves. 

 Quincke’s tube 

o Consists of U shaped glass tubes  A and  B. 

o Tube SAR has two openings at S and R.  

o Other tube B can slide over the tube  A.  

o Sound wave from  S travels along paths  SAR 

and  SBR in opposite directions and meet at R.  

 

Constructive Interference 

If path difference between waves  is an 

integral multiple of wavelength, intensity of 

sound will be maximum  

    SAR ~ SBR =  mλ 

Corresponding phase difference  φ between 

two waves is even multiples of  π.  

        φ  =  m 2π  

    where m  =  0, 1, 2, 3 ....  

Destructive interference 
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If path difference between waves is odd 

multiples of λ/2 intensity will be minimum. 

      SAR ~ SBR  =  (2m + 1)λ/2 

Corresponding phase difference  φ between 

the two waves is odd multiples of  π.  

       φ  =  (2m + 1)π  

     where m  =  0, 1, 2, 3 ..... 

21. What are postulates of Kinetic theory of gases? 

i. A gas consists of large number perfectly 

identical elastic sphere of molecules.  

ii. Molecules of a gas move in all directions with 

all possible velocities. 

iii. Volume occupied by molecule is negligible in 

comparison to volume of the gas. 

iv. No force of attraction or repulsion between 

molecules and the walls of the container. 

v. Collisions of molecules among themselves 

and with container walls are perfectly elastic.  

vi. Average distance travelled between two 

successive collisions is called mean free path 

of the molecules. 

vii. The collisions are almost instantaneous  

22. Distinguish: reversible -irreversible process  

Reversible process Irreversible process 

Slow process going 

through series of smaller 

stages each stage  

system attains  final state 

from initial state with 

speed.  

maintaining equilibrium 

between system and 

surroundings. 

No equilibrium 

maintained between  

system and surroundings. 

proceed in forward or 

backward direction. 

take place in one 

direction only. 

Driving force is small  Definite driving force  
required  

Work done is greater  Lesser 

Can be brought back to 
initial state  

 Can not 

23. Describe the working of pyrheliometer. 

Pyrheliometer 

o Instrument used to measure quantity of heat 

radiation and solar constant. 

Angstrom’s pyrheliometer consists of  

o Two identical strips S1, S2 of area A.  

o Thermocouple:One junction is connected to S1  

     other junction to S2.  

o Galvanometer  connected to thermo couple. 

o S2 is connected to external electrical circuit.  

Working 

o When strips S1 and S2 are shielded from solar 

radiation, galvanometer shows no deflection 

as both junctions are at  same temperature.  

o S1 is exposed to solar radiation and S2 is 

shielded with a cover M.  

o S1 temperature rises and galvanometer shows 

deflection.  

o Current passes through S2 and it is adjusted so 

that galvanometer shows no deflection.  

o Now S1 and S2 are again at same temperature 

 

Measuring amount of heat radiation 

Aa

VI
Q

VIQAa

a

a


















producedheat   absorbedheat  As

VI  S2in  unit timein  producedHeat 

 .AQ  unit timein  S1by  absorbedradiation  

  efficient -co Absorption

 Q  
S1 stripon  unit timein  areaunit 

on incident radiation   ofQuantity 

 

24. Explain Fery’s concept of a perfect black body. 

o Fery’s black body consists of a double walled 

hollow sphere  

o Small opening O on one side and a conical 

projection P just opposite to it.  

o Its inner surface is coated with lamp black.  

o Any radiation entering body through opening 

O suffers multiple reflections at its innerwall 

and about 97% of it is absorbed by lamp black 

at each reflection.  

o After a few reflections almost 

entire radiation is absorbed.  

o The projection helps in 

avoiding any direct reflections which is not 

possible because of the small opening O.  

o When this body is placed in a bath at fixed 

temperature, heat radiations come out of hole.  

o Opening O thus acts as a black body radiator. 
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25. Show that the reflected ray turns by 2θ when 

mirror turns by θ. 

 

o Consider a ray of light AO incident on a plane 

mirror XY at O.  

o It is reflected along OB.  

o Let α be the glancing angle with XY.  

o Angle of deviation COB = 2α.  

o Mirror is rotated through θ to a position X′Y′. 

o Same incident ray AO is reflected along OP.  

o Glancing angle with X′Y′ is (α +  θ).  

o New angle of deviation   COP = 2 (α +  θ).  

o Reflected ray thus rotated through BOP 

when mirror is rotated through  θ. 

 




2 =

 2–  )+( 2 = BOP

 COB -COP BOP 





 

For same incident ray,  

When mirror is rotated through an angle, reflected 

ray is rotated  twice the angle. 

26. Explain total internal reflection. Give relation 

between critical angle and refractive index. 

o Aray of light AO passes from denser medium 

to a rarer medium  

o It is partly reflected back into same medium 

along OB and partly refracted into rarer 

medium along OC at XY  

o If the angle of incidence is increased, angle of 

refraction r will also increase and at a certain 

stage r becomes 90o.  

 

o Now the refracted ray OC is bent away from 

normal and it grazes the surface of separation 

of two media.  

o If i is increased further, refraction is not 

possible and incident ray is totally reflected 

into same medium itself.  

o This is called  total internal  reflection. 

Critical angle and refractive index relation 

Angle of incidence at which refracted ray just 

grazes surface of separation is critical angle c 

Snell's law  
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27. Write a note on formation of rainbows. 

Principle 

o Dispersion of sunlight by water drops in 

atmosphere. 

o When sunlight falls on small water drops 

suspended in air during or after rain, it suffers 

refraction, internal reflection and dispersion. 

 

Types 

o Inner rainbow is called primary rainbow with 

red on outer side and violet on inner side  

o Outer rainbow is called secondary rainbow, 

with violet on outer side and red on inner side. 

Primary rainbow 

o Formed by Sun light undergoing one internal 

reflection and two refractions and emerging at 

minimum deviation.  

Secondary rainbow  

o Formed  by Sun light undergoing two internal 

reflections and two refractions and also 

emerging at minimum deviation.  

o This rainbow is less brighter and narrower 

than the primary rainbow.  

o Both primary and secondary rainbows exhibit 

all the colours of the solar spectrum. 
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o From ground level rainbow arc is visible.  

o From elevated position complete circular 

rainbow is seen 

28. Give the importance of velocity of light. 

1) Frequency - wavelength relation :  

c =  νλ 

frequency of electromagnetic radiations is 

calculated if wavelength is known and vice versa. 

2) Relativistic mass variation with velocity :  

2

2

0

1
c

v

m
m



  

Theory of relativity : mass m of a moving particle 

varies with its velocity v  

3) Mass - Energy relation :  

E = mc2 

Conversion of mass into energy and energy into 

mass. Energy released in nuclear fission and 

fusion is calculated using this relation. 

4) Measuring large distance in Astronomy: 

Light year  

Unit of distance used in astronomy.  

Distance travelled by light in one year.  

It is equal to 9.46 × 1015 metre. 

5) Refractive index :   

  

mediumin light  ofvelocity 

in vacuumlight  ofvelocity 
   index  refractive




c




 

29. Write a note on optical fibre. 

 

Basic principle 

 Total internal reflection    

Light Pipe 

o Very thin fibre made of glass or quartz  

o Radius of order of micrometer (10–6 m).  

o Bundle of such thin fibres forms ‘light pipe’. 

Light transmission inside optical fibre.  

o Refractive index of core material is higher 

than that of cladding.  

o When light is incident at one end of fibre, 

passes inside, undergoes repeated total internal 

reflections along fibre and finally comes out.  

Uses 

o Medical and optical examination.  

o To transmit communication signals. 

30. Explain Michelson’s method of determining 

velocity of light. 

o Light from arc source through narrow slit S is 

reflected from 1 face a of octagonal mirror R.  

o Ray after reflections at fixed mirrors b and c is 

then rendered parallel by a concave mirror M1   

o This parallel beam of light travels a distance 

of 35 km and falls on another concave mirror 

M2 placed and is reflected to a plane mirror d  

o Ray of light from d is rendered parallel after 

getting reflected by M2  and travels back to 

concave mirror M1. 

o After reflections at M1 and plane mirrors e 

and f, the ray falls on opposite face a1  of 

octagonal mirror.  

o Final image totally reflected by total reflecting 

prism P, is viewed through an eye piece E. 

o Revolution Speed is measured by stroboscope. 

 

Determination of velocity of Light 

.

ms10 × 2.99797 light  ofVelocity 

NnD. =light  ofvelocity 

Nmirror  rotatingin  faces No.of

8nD.c
8n

1

D
 =c

 takenTime

 travelledDistance
  =light  ofVelocity 

D =light by    travelledDistance

8n

1
 = 

rotation a of  1/8or  45 thro'

 rotate  toRby  taken Time

n  Rby  made rotations of No.

 D light  by   travelledDistance

1–8
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