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Q1. (a) (i) Why is the mechanical advantage of a lever of the second order always greater than one? 

     (ii) Name the type of single pulley that has mechanical advantage greater than one. 

Q2. (a) A man can pen a nut by applying a force of 150 N by using lever handle length 0.4 m. what should be the 

length of handle if he is able to open by applying a force of 60 N? 

(b) Name a machine which can be used to (i) multiply force (ii) change the direction of applied force. 

(c) fig. shows lever in use. 

 

 

 

      (i) To which class lever does it belong? 

      (ii) If FA = 40 cm & AB = 60 cm, then find mechanical advantage of the lever. 

Q3. (a) What is an ideal machine? 

(b) Write a relationship between M.A and velocity ratio (V.R) of an ideal machine. 

Q4. (a) Copy the diagram of the forearm given in adjacent figure. Indicate the position of load, effort and 

fulcrum. 

 
 

(b) (i) Write down the relation between the load and the effort of the pulley system. 

(ii) Draw a labelled diagram of a block and tackle system of pulley with two pulleys in each block. Indicate 

the direction of the load, effort and the tension in string. 

Q5. (a) Which class lever has a mechanical advantage always greater than one? What change can be brought 

about this lever to increase its mechanical advantage? 

(b) Write an expression to show the relationship between mechanical advantage, velocity ratio and 

efficiency for a simple machine. 

(c) A block and tackle pulley system has a velocity ratio 3 

(i) Draw a labelled diagram of this system. Indicate clearly the points of application and the direction of    

load and effort. 

(ii) Why should the lower block of pulley system be of negligible weight? 

Q6. (a) A uniform scale is kept in equilibrium when supported at the 60 cm mark and a mass M is suspended 

from a 90 cm mark as shown in the figure. State with reason whether the weight of the scale is greater 

than, less than or equal to mass M. 

 

(b) Name the type of single pulley that can act as a force multiplier. Draw a labelled diagram of the above 

mentioned pulley. 

(c) A pulley system has velocity ratio 4 and efficiency 90%. Calculate: 

     (i) the mechanical advantage  of the system and 

     (ii) the effort required to raise a load of 300 N by the system. 

Q7. The alongside figure show the combination of movable pulley p1 with fixed pulley p2 used for lifting up a 

load W. 
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(i) State function of fixed pulley p2. 

(ii) If the free end of the string moves through a distance x, find the distance by which load W is raised. 

(iii) Calculate the force to be applied at C to just raise load W= 20 kgf, neglecting weight of the pulley P1 and 

friction. 

Q8. Draw a labelled diagram of class II lever. Give one example of such lever. 

Q9. A woman draws water from a well using a fixed pulley. The mass of bucket and water together is 6.0 kg and 

the force applied by the woman is 70 N. calculate the mechanical advantage (g=10m/s2) 

Q10. Explain why scissors for cutting cloth may have blades much longer than the handles; but shears for cutting 

metals have short blades and long handles. 

Q11. Give two reasons why the efficiency of single movable pulley system is not 100%. 

Q12. What is the ratio between mechanical advantage and velocity ratio of an ideal machine and a practical 

machine? 

Q13. A cook uses a fire tong of length 28 cm to lift a piece of burning coal of mass 250 g. if he applies his effort at 

a distance of 7 cm from the fulcrum what is the effort in SI unit? 

Q14. A pair of scissors and a pair of plier belong to same class of lever. Which one mechanical advantage is less 

than one? State the usefulness of a machine whose mechanical advantage is less than one. 

Q15. To use a machine as a force multiplier what class of lever should be preferred? Draw a sketch of such a 

lever. 

Q16. Why is mechanical advantage of a lever of the third class always less than one? Give one example of this 

class of lever. 

Q17. The crowbar is a type of lever as shown in figure. A crowbar of length 150cm has its fulcrum of 25 cm from 

a load. Calculate mechanical advantage of this crowbar. 

 

Q18. The adjacent figure shows the use of a lever. (i) state the principle of moments as applied to the above 

lever, (ii) if FA= 10 cm, AB = 500 cm, calculate the minimum effort required to lift the load. 

 

Q19. The adjacent figure shows a block and tackle of 5 pulleys. 

(i) Copy the diagram and complete it by drawing a string around the pulleys. Mark the position of load and 

effort. 

 
(ii) If the load is raised by 1 m, through what distance will effort move? 

Q20. The mechanical advantage of a machine is 5 and its efficiency is 75%. A load of 300 kgf is lifted with the 

help of this machine up to height of 15 cm. calculate (i) the effort needed for this purpose and (ii) the work 

done by the machine. (g= 10 m/s2) 
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Q21. Identify what class of levers the following objects belong to. State if mechanical advantage of these object 

is more than, equal or less than one: Nut cracker, pliers, fire tong, wheel barrow and scissors. 

Q22. Give a simple relation to calculate mechanical advantage of a block and tackle system. 

Q23. Scientist Galileo once said, “Give me long rod and a place to stand I can topple the earth.” What type of 

lever was Galileo talking about? Explain. 

Q24. An effort of 10 kgf is applied on a machine through a displacement of 105 cm, when a load of 200 kgf moves 

through a distance of 5 cm. calculate (i) mechanical advantage (ii) velocity ratio and (iii) efficiency of the 

machine. 

Q25. Draw that class of lever whose mechanical advantage is always less than one. What is the use of this lever? 

Q26. Draw two different sets of block and tackle systems to obtain a mechanical advantage of four. 

Q27. A type of single pulley is very often used as a machine even though it does not give any gain in mechanical 

advantage. (i) Name the type of pulley used. (ii) For what purpose is such a pulley used? 

Q28. Which class of lever found in the human body is being used by a boy: 

(i) When he holds a load on the palm of his hand. 

(ii) When he raises the weight of his body on his toes? 

Q29. (a) A coolie is pushing a box weighing 1500 N up an inclined plane 7.5 m on to a platform, 2.5 m above the     

ground. 

(i) Calculate the effort applied by the coolie. 

(ii) In actual practice, the coolie needs to apply more effort than what is calculated. Give reason why you 

think coolie needs to apply more effort. 

(b) A block and tackle system of pulley has velocity ratio 4. 

(i) Draw a labelled diagram of system indicating clearly the points of application and direction of load and 

effort. 

(ii) What is the value of mechanical advantage of the given pulley system if it is an ideal pulleys system? 

Q30. What is the principle of an ideal machine? 

Q31. Two forces each of 5 N acts vertically upwards and downwards respectively on the two end of a uniform 

metre rule which is placed at its mid-point shown in the diagram. Determine the magnitude of the resultant 

moment of this force about the midpoint. 

 

Q32. Rohan exerts a pull of 150 kgf. What is the maximum load he can raise with this pulley system if its 

efficiency =75%. 

Q33. With reference to the term mechanical advantage, velocity ratio and efficiency of a machine, name and 

define the term that will not change for a machine of a give design. 

Q34. From the diagram given below, answer the question that follow: 

(i) What kind of pulleys are A and B?      

(ii) State the purpose of pulley B. 

(iii) What effort has to be applied at C to just raise the load L = 20 kgf? 

Q35. A pulley system has three pulleys. A load of 120 N is overcome by applying an effort of 50 N. calculate the 

mechanical advantage and efficiency of this system. 

*** END *** 
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Q1. (a) A body is acted upon by a force. State two conditions under which the work done could be zero. 

(b) A spring balance is kept compressed by a small trolley of mass 0.5 kg on a smooth horizontal surface as shown in 

figure. When the pulley is released, it is found to move at speed of 2 m/s. what potential energy did the spring possess 

when compressed? 

Q2. A body of mass 50kg has a momentum of 3000 kg m/s. calculate: 

 (i) The kinetic energy of the body. 

 (ii) The velocity of the body. 

(b) (i) Write a relation expressing the mechanical advantage of a lever. 

 (ii) Write an expression for the mechanical advantage of an inclined plane. 

 (iii) Give two reasons as to why the efficiency of a single movable pulley system is always less than 100%. 

Q3. (a) A ball of mass 200 g falls from height of 5 m. What will be its kinetic energy when it just reaches the ground?      

(g = 9.8 m/s
2
) 

(b) What is energy degradation? 

(c) Draw a diagram to show the energy changes in an oscillating pendulum. Indicates in your diagram how the total 

mechanical energy in it remains constant during the oscillation. 

Q4. (a) When an arrow is shot from a bow, it has kinetic energy in it. Explain briefly from where does it get its kinetic 

energy? 

(b) What energy conversions take place in the following when they are working? 

 (i) Electric energy into heat energy. 

 (ii) Sound energy into electrical energy. 

Q5. In what way the temperature of water at the bottom of a waterfall is different from the temperature at the top? Give a 

reason for your answer. 

Q6. (a) (i) a stone of mass 64.0 g is thrown vertically upward from the ground with an initial speed of 20.0m/s. the 

gravitational potential energy at the ground level is considered to be zero. Apply the principle of conversation of 

energy and calculate the potential energy at the maximum height attained by the stone. (g = 10 m/s) 

(ii) Using the sample principle, state what will be the total energy of the body at its half-way point? 

(b) Define ‘joule’, the SI unit of work and establish a relationship between SI and CGS units of work. 

Q7. Two bodies A and B, of equal mass are kept at height 20 m and 30 m respectively. Calculate the ratio of their 

potential energies. 

Q8. (a) How can the work done be measured when force is applied at an angle to the direction of displacement? 

(b) What is the main energy transformation that occurs in? 

 (i) Photosynthesis in green leaves. 

 (ii) Charging of a battery. 

Q9. State the amount of work done by an object when it moves in a circular path for one complete rotation. 

Q10. The work done by the heart is 1 joule per beat. Calculate the power of the heart if its beats 72 times in one minute. 

Q11. What should be the angle between force and displacement to get the (i) minimum and (ii) maximum work? 

Q12. Which physical quantity does the electron volt measure? How it is related to SI unit of this quantity? 

Q13. A ball of mass 0.2 kg is thrown vertically upwards with an initial velocity of 20 m/s. Calculates the maximum 

potential energy it gains as it goes up. 

Q14. State energy changes in an oscillating pendulum. 

Q15. If the power of a motor is 40 kW, at what speed can it raise load of 2000 N? 

Q16. From the ground floor a man comes up to the fourth floor of the building using a staircase. Another man comes up 

to the same floor using an elevator. Neglecting friction compare the work done in the two cases. 

Q17. By what factor does the kinetic energy of a moving body changes when its speed is reduced to half? 

Q18. How is work done related to applied force? 

Q19. (i) State the principle of conversion of energy.  

(ii) Name the form of energy which a body may possess even when it is not in motion 

Q20. A machine raises a load of 750 N through a height of 16 m in 5 seconds. Calculate the power at which the machine 

works. 

Q21. A truck driver starts off his loaded truck. What are the major energy changes that take place in setting the truck in 

motion? 
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Q22. An engine pumps 3000 litres of water to a vertical height of 45 m in 10 minutes. Calculate the work done by the 

machine and its power. (g = 9.8 m/s
2
, density of water = 1000 kg/m

3
) 

Q23. A machine is driven by 100 kg mass that falls 8 m in 4 seconds. It lifts a load of mass 500 kg vertically upwards. 

(i) What is the force in Newton exerted by the falling mass? 

(ii) What is work done by 100 kg mass falling through 8 m? 

(iii) What is power input of the machine? 

(iv) If the efficiency is 75%, what is the power output of the machine? 

(v) What is work done by the machine in 4 second? 

Q24. A bullet of mass 50g is moving with a velocity of 500 m/s. it penetrate 10 cm into a still target and comes to rest.   

Calculate (i) kinetic energy possessed by bullet and (ii) the average retarding force offered by the target. 

Q25. When a body moves in a circular path how much work is done? 

Q26. A body of mass 1 kg falls from the height of 5 m. how much energy does it possess at any instant? 

Q27. A block of mass 30 kg is pulled up a slope with constant speed by applying a force of 200 N parallel to the slope.  

A and B are initial and final positions of the block. Calculate (i) the work done by the block in moving the block from 

A to B (ii) the potential energy gained by the block.  

 

  

 

Q28. Show that kinetic energy of a particle  
  

  
, where p is momentum and m is mass of the particle. 

Q29. What is speed of a moving proton whose kinetic energy of a proton is 5 MeV? Given mass of proton = 1.6 x 10
-27

 

kg and 1 MeV = 1.6 x 10
-13

 J. 

Q30. A force is applied on a body of mass 20 kg moving with the velocity of 40 m/s. the body attains a velocity of 50 

m/s in 2 seconds. Calculate the work done by the body. 

Q31. (a) (i) In what way does an ‘Ideal machine’ differ from ‘practical machine’? 

 (ii) can a simple machine acts as a force multiplier and a speed multiplier at a same time? 

 (b) a girl of mass 35 kg climbs up from the first floor of a building at a height 4 m above the ground to the third 

floor at a height 12 m above the ground. What will be the increase in gravitational potential energy? (g = 10 m/s) 

Q32. (a)  When does force do work? 

 (b) What is work done by the moon when it revolves around the earth? 

Q33. (a) Calculate the change in the kinetic energy of a moving body if its velocity is reduced to 1/3
rd

 of the initial 

velocity. 

(b) State the energy change in the following devices while in use: 

 (i) A loud speaker. 

 (ii) A glowing electric bulb. 

(c) (i) What is nuclear energy? 

 (ii) Name the process used for producing electricity using nuclear energy. 

(d) State one important advantage and disadvantage each of using nuclear energy for producing electricity. 

(e) The conversion of part of the energy into an undesirable from is called_______. 

Q34. A man having a box on his head climbs up a slope and another man having an identical box walks the same 

distance on a levelled road. Who does more work against the force of gravity and why? 

Q35. A body is thrown vertically upward. Its velocity continuously decreases, what happens to kinetic energy as its 

velocity becomes zero? 

Q36. (a) How is work done by a force measured when the force: 

  (i) Is in direction of displacement 

  (ii) Is at angle to the direction of displacement. 

 (b) State the energy changes in the following while in us: 

  (i) Burning of a candle. 

  (ii) A steam engine. 

 (d) Explain the motion of a planet around the sun in a circular path. 

 (e) Rajan exerts a force of 150 N in pulling a cart at a constant speed of 10 m/s. calculates the power exerted. 
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Q37. (a)  (i) Name the physical quantity measured in terms of horse power. 

  (ii) Explain briefly why the work done by a fielder when he takes a catch in a cricket match is negative. 

 (b) A boy weighing 40kgf climbs up a stair of 30 steps each 20cm high in 4 min and a girl weighing 30 kgf does    

the same work in 3 min. compare: (i) the work done by them. (ii) The power developed by them. 

Q38. A ball of mass 200 g is moving with speed of 12 m/s. what is the kinetic energy of ball? 

Q39. Kinetic energy of body of mass 2 kg is 100 J. what is the speed of the particle? 

Q40. A boy of mass 40 kg climbs the height of 10 m. what is the rise in his potential energy? 

Q41. A stone of mass 150 g falls from height of 12 m. whether its potential energy is increased or decreased and how 

much? 

Q42. A ball of mass 100 g falls freely from the height of 15 m. calculate (i) initial potential energy of the ball, (ii) sum 

of potential and kinetic energies of the ball when it has fallen a distance of 8 m and (iii) final kinetic energy of the 

ball.  

Q43. A bullet of mass 150 g is moving with speed of 120 m/s. It penetrate through a wooden board of thickness 2 cm. 

the final speed of the bullet is 100 m/s. what is the work done by the bullet against friction of wood? What is the 

average force of friction? 

Q44. The water falls at the rate of 2000 kg/second from a fall of height 100 m. what is the initial potential energy of 

water? What is the final kinetic energy of water on surface? If this energy is used to run a turbine of an electric 

generator whose efficiency is 90 %, calculate the amount of power generated. 

Q45. Water lifts a pump of 0.5 HP is used to fill a water tank of capacity 500 litres. The height of the tank is 12 m. 

assuming the efficiency of the pump 65%. Calculate the time required to fill this tank. 

Q46. A crane (efficiency 90%) does 2 kW of work to lift a load up to the height of 10 m in 20 seconds. What is the mass 

of this load? If the load is dropped from this height, what would be its kinetic energy? 

Q47. State with the reasoning whether the work done in the following cases is positive or negative. 

a. A water bucket is pulled up from a well. 

b. A porter carrying a suitcase on his head on a level platform. 

c. A ball falling freely under gravity. 

d. Bob of a pendulum while coming toward mean position. 

e. Bob of a pendulum while moving away from the mean position. 

Q48. A speed of a particle increased by 20%. How many per cent is its kinetic energy increases? 

Q49. A crane is used to lift up 200 kg load from ground to the height 20 m in 10 s. efficiency of the crane 70%. 

Calculate: (i) work done on the load (ii) actual work done by the crane. (iii) Power of the crane. 

Q50. Power of a steamer is 10 HP and it can move in the river with the maximum speed of 7.46 m/s. what is the average 

viscous force by the river? 

Q51. Capacity of a water tank built at the height of 10 m is 2000 litres. A lift pump of 2kW is used to fill this tank. If 

the efficiency of the tank is 70%. Calculate the time required to fill the tank. 

Q52. A uniform chain of mass m and length l is lying on the table such that its one-fifth part is hanging from the edge of 

the table. What minimum work is required to lift this part of the chain on the table? 

Q53. (a) A ball is placed on a compressed spring. When the spring is released, the released, the ball is observed to fly 

away. (i) What form of energy does the compressed spring possess? (ii) Why does the ball fly away? 

 (b) State the energy conversion taking place in solar cell. 

 (c) A body of mass 0.2 kg falls from a height of 10 m to a height of 6 m above the ground level. Find the loss in 

potential energy taking place in the body. (g = 10 m/s) 

(d) A moving body weighing 400 N possesses 500 J of kinetic energy. Calculate the velocity with which the body is 

moving (g = 10 m/s) 

Q54. Name the unit of physical quantity obtained by the formula 
  

  
. Where K: kinetic energy, V: liner velocity. 

Q55. If the power of a motor be 100 kW, at what speed can it raise a load of 50,000 N? 

 

*** END *** 
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Q1. Light of the different colours deviate through different angles, by a prism. Explain the reason. 

Q2. Which colour of whit light deviate most? 

Q3. Which colour of white light deviate least? 

Q4. Give reason, why violet colour of white light deviate most and red colour of white light deviate least. 

Q5. What is understood by the term dispersion of light? What is its cause? 

Q6. What is region beyond the red end of spectrum called? 

Q7. In the atmosphere which colour of light gets scattered least? 

Q8. Which characteristic property of light is responsible for blue colour of the sky? 

Q9. Give three effects of sunlight by earth’s atmosphere. 

Q10. Name any two electromagnetic waves which have frequency higher than that of violet light. State one use of each. 

Q11. How will you investigate the existence of the radiation beyond the red and violet extremes of spectrum? 

Q12. Name the radiation whose wavelength range is from 100 Å to 4000Å 

Q13. Name two source of ultraviolet radiation. 

Q14. How can the presence of ultraviolet radiation be detected? 

Q15. Name two sources of infrared radiations. 

Q16. How can be presence of infrared radiations be detected? 

Q17. State three properties of infrared radiation similar to that of visible light. 

Q18. State two properties of infrared radiation differ to that of visible light. 

Q19. Infrared radiations are used as a signal during war. Explain  

Q20. State two properties of ultraviolet radiation differ from visible light. 

Q21. State two uses of ultraviolet radiation. 

Q22. The photographic dark room are provided with infrared lamps. Explain the reason. 

Q23. State three properties of ultraviolet radiations similar to visible light. 

Q24. What do you understand by spectrum? Name the seven prominent colours in order, as obtained in the spectrum of 

white light. 

Q25. Distinguish between impure and pure spectrum. 

Q26. Give one use of microwaves. 

Q27. Write the range of wavelength of (i) visible spectrum (ii) ultraviolet spectrum, and (iii) infrared radiation. 

Q28. Write approximate wavelength for (i) blue (ii) red light. Which colour has higher speed in vacuum? Which colour 

has higher speed in glass? 

Q29. Define scattering of light. 

Q30. When the sunlight enters the earth’s atmosphere, state which colour of light is scattered the most and the least? 

Q31. Name the radiation used for detection of fracture in bones. 

Q32. What effect do ultraviolet radiations have on the human body? 

Q33. Explain, quartz prisms required for obtaining the spectrum of ultraviolet light? 

Q34. Rock salt prism is used instead of glass prism to obtain the infrared spectrum. Give reason. 

Q35. A boy uses blue colour of light to find the refractive index of glass. He then repeats the experiment using red colour 

of light. Will the refractive index be the same or different in two cases? Give a reason to support your answer. 

Q36. Why the sun does appear red at sunrise? 

Q37. Why white light is consider as polychromatic in nature? 

Q38. Why are infrared radiations preferred over ordinary visible light for taking photograph in fog? 

Q39. Why is red colour used as sign of danger? 

Q40. The smoke from fire looks white. 

*** END *** 


