
Chapter#6: Gravitation 

1. Show by calculation why the acceleration due to the gravity at the center of the earth is zero. Also 
calculate the mass of the earth. (2010) 

2. At what distance from the center of the earth does the value of “g” become half of the value it has on 
the surface of the earth? (2005) 

3. At what depth from the surface of the earth is the value of acceleration due to gravity one-fourth of 
the value at the surface of the earth? (2004) 

4. The planet Jupiter of mass 2 × 1027kg revolves around the sun of mass 2 × 1030 kg in a circular orbit 
of radius 7.8 × 1011 cm; calculate the gravitational force between them and the orbital speed of 
Jupiter. (2003 pre-med) 

5. The planet Jupiter has a mass 314 times that of earth. Its radius is 11.3 times larger than that of the 
Earth. Find the acceleration due to gravity on the surface of Jupiter. (2002 pre-eng) 

6. The radius of moon is 27% the earth’s radius and its mass is 1.2% of the earth’s mass. Calculate the 
acceleration due to gravity on the surface of the moon. How much does a 980 N body weigh there? 
(2002 pre-med, 1997) 

7. Find how deep from the surface of the earth a point is where acceleration due to gravity is half the 
value on the earth’s surface. (1995) 

8. At what distance from the center of the earth does the gravitational acceleration have one third the 
value that it has on the surface? (1993) 

 

Chapter#7: Work, Power & Energy 

1. All Problems from Book. (Except 7) 
2. Neutron travels a distance of 12m in time interval of 3.6x10-6s. Assuming the speed to be constant 

find the kinetic energy. Mass of neutron; mn is 1.7x10-27kg.(2005 Supp.)  
3. A ball of mass 100gm is thrown up in air vertically and reaches a height of 9.8m. Calculate the velocity 

with which it is thrown and its initial energy.(Neglect air friction and take g = 10m/s2)(2002)  
4. The jet engine of an airplane develops of forward force 200 KN on the airplane when the airplane is 

flying 250m/s. Calculate the horse power which is being develop when the force and the velocity are 
parallel. 

5. Calculate the work done by a given force F⃗ = 6i + 8j + 10k in displacing a body from the position A to 

B. The position vectors of A⃗⃗  and B⃗⃗  are: rA⃗⃗  ⃗ = 4i + 7j + 4k and rB⃗⃗⃗⃗  ⃗ = 9i + 5j + 7k. (1994) 
 

Chap#8: Wave Motion & Sound 

1. A string 2 m long and mass 0.004 kg is stretched horizontally by passing one end over a frictionless 
pulley and attaching a 1 kg mass vertically to it. Find the speed of the transverse waves on the string. 
(2016) 

2. A moving car has a siren sounding a 2 kHz tone. What frequency will be detected by a stationary 
observer as the car approaches him at 80 km/h? (Speed of sound = 1200 km/h) 

3. A body hanging from a spring is set into motion. The period of oscillation is found to be 0.5 s. After the 
body comes to rest, it is removed. How much shorter will the spring be when it is separated from the 
body. (2015) 

4. A car emitted a note of frequency 490 Hz, if the car approaching towards stationary listener at speed 
of 55 km/h, what frequency will be detected by the listener. Take speed of sound as 334 m/s. (2015) 

5. If the tension in a string is increased four times, what will be the effect on the speed of standing wave 
in the string? (2015, 2014) 



6. A string 2 m long and mass 0.004 kg is stretched horizontally by passing one end over a frictionless 
pulley and attaching a 1 kg mass vertically to it. Find the speed of the transverse waves on the string 
and the frequency of the second and fourth harmonics to which the string will resonate. (2014) 

7. A sound wave of frequency 500 Hz in air enters from a region of temperature 250C to a region of 
temperature 50C. Calculate the percent fractional change in wavelength. (2013) 

8. Find the velocity of sound in a gas when two waves, of wavelengths 0.8 m and 0.81 m, produce 4 beats 
per second. (2012) 

9. A string, 1 m long and of mass 0.004 kg, is stretched with a force. Calculate the force if the speed of the 
wave in the string is 140 m/s. (2012) 

10. A note of frequency of 500 Hz is being emitted by an ambulance moving towards a listener at rest. If 
the listener detects a frequency of 526 Hz, calculate the speed of the ambulance. Speed of sound in 
340 m/s at that moment.) (2011) (2009) 

11. If the tension in the string is doubled, what will be the effect of on the speed of thee standing wave in 
the string. (2010) 

12. A string 2 m long and mass 0.004kg is stretched horizontally by passing one of its ends over a pulley 
and the string is attached with one kg mass it to vertically. Find the speed of the transverse wave on 
the string and the frequency of the fundamental and fifth harmonic at which the string will vibrate. 
(2010) (2003 Eng) (2002 Med) 

13. A simple pendulum completes one vibration in 8 seconds on the surface of the earth. Find the time 
period on the surface of the moon where the acceleration due to the gravity is one sixth that of the 
earth. (2010)(2009) 

14. How would the weight of the body vary as it taken from the Earth to the Moon / what will the effect 
on its mass. (2009) 

15. Find the length of second’s pendulum on planet Jupiter where value of “g” is 2.63times the value of “g” 
on the earth. (2006)(2000) 

16. A car has its siren surrounding 2 KHz tone. If the frequency heard by a stationary listener is 2143 Hz, 
find the speed with which it approaches stationary listener. (2005) 

17. In a Sonometer a wire of length 1m when plucked at the center vibrates with a frequency 250 Hz, 
calculate the wave length and the speed of the waves in the wires. (2005) 

18. The period of oscillation of a body of mass 25gm attached to a spring, vibrating on a smooth 
horizontal surface, when it is displaced 10cm to the right of its extreme position, the period of  
vibration is 1.57sec and the velocity at the end of the displacement is 0.4m/s. Determine the spring 
constant, total energy and amplitude. (2004) 

19. A standing wave is established in a 2.4m long string fixed at both ends. The string vibrates in 4 
segments when driven at 200 Hz. Determine the wavelength and the fundamental frequency. (2004) 
(1999) (1994) 

20. A source of sound and a listener are moving towards each other with velocities which are 0.5times 
and 0.2time the speed of sound respectively. If the source is emitting 2 kHz tone, calculate the 
frequency heard by the listener. (2003 Eng) (1995) 

21. A mass at the end of a spring oscillates with simple harmonic motion with a period of 0.40sec; find the 
acceleration when the displacement is 4.0cm. (2003 medical) 

22. Two cars are moving straight to each other from opposite directions with the same speed. The horn of 
one is blowing with the frequency is 3000 Hz and is heard by the people in the other car with the 
frequency of 3400 Hz, find the speed of the cars if the speed of sound in air is 340m/s. (2003 medical) 

23. Calculate the speed of sound in air at S.T.P. What will be the speed of sound at 370C? (Density of air= 
1.29 kgm-3, γ for air= 1.42, 1atm= 1.01x105N/m2) (2002 medical) (2000) (1998) 
[Hint: S.T.P means standard temperature and pressure; standard temperature is 00C] 

24. A body hanging from a spring is set into motion and the period of oscillation is to be 0.8sec. After the 
body has come to rest, it is removed. How much shorter will the spring when it comes to rest. (2002 
Eng) 



25. Compute the acceleration due to gravity on the surface on the moon when a simple pendulum 1.5m 
long makes 100 vibrations in 605seconds. (2002 Eng) 

26. The frequency of a string is 125 Hz, when it is vibrating in 5 segments (nodes at both ends). Calculate 
the frequency when the string vibrates in three and four segments. What is the speed of the wave in it 
if the length of the string is 0.80m? (2001) 

27. An ambulance has a siren producing sound waves on a bus stop. If the frequency heard by the listener 
is 2150 Hz; find the speed of the ambulance. (Speed of sound in air is 340m/s) (2001) 

28. A car has been sounding a 4 KHz tone. What frequency will be detected by a stationary listener as the 
car approaches him at 50 Km/hr? (The speed of sound=1200 Km/Hr) (1999) 

29. A car has a siren sounding 2 KHz tone. What frequency will be detected by a stationary listener as the 
car is approaching him at 80 km/h. (speed of sound in air=1200 km/hr) (1998) 

30. A body of 0.5 Kg is attached to a spring is displaced from its equilibrium position and released. If the 
spring constant is 50 N/m. Find the (i) Time Period (ii) The frequency. (1998) 

31. Calculate the length of seconds pendulum at a place where g = 10.0 m/sec2. (1997) 
32. A guitar string has a linear density of 7.16 g/m and is under tension of 152 N. The fixed supports of 

the string are 89.4 cm apart. If it vibrates in three segments, calculate the speed, wave length and the 
frequency of the standing wave. (1996) 

33. Calculate the length of second’s pendulum on the surface of moon where the acceleration due to 
gravity is 0.617 times that on the earth. (1995) 

34. A simple pendulum completes 4 vibrations in 8 seconds on the surface of the earth. Find its time 
period on the surface of the moon where the acceleration due to gravity is one sixth that on earth. 
(1993) 

35. Find the velocity of sound in a gas in which two waves of wave lengths 0.80 m and 0.81 m produce 5 
beats per second. (1992) 


