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MCQs 
A ________ kind of lever is a simple machine. 

A: First 

B: Second 

C: Third 

D: None of these 

Answer: A 

 

If the fulcrum of a lever is between the efforts and resistance, it is a _________ kind of 

lever. 

A: First 

B: Second 

C: Third 

D: Both (b) & (c) 

Answer: A 

 

A pair of scissors is an example of _________ . 

A: Pulley 

B: Lever 

C: Wheel and axle 

D: Inclined plane 

Answer: B 

 

Which of the following belongs to the second kind of lever? 

A: Pair of scissors 

B: Pair of forceps 

C: Door 

D: None of these 

Answer: C 
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Which of the following is the state of matter? 

A: Solid 

B: Liquid 

C: Gas 

D: All of them 

Answer: D 

 

The ________ bodies have fixed volume and fixed shape. 

A: Solid 

B: Liquid 

C: Gas 

D: None of These 

Answer: A 

 

It has fixed volume but no fixed shape. 

A: Solid 

B: Liquid 

C: Gas 

D: None of these 

Answer: B 

 

_______ have neither fixed volume nor fixed shape 

A: Solids 

B: Liquids 

C: Plasma 

D: Gases 

Answer: D 

 

It is an ionized state of matter. 

A: Solid 

B: Liquid 

C: Plasma 

D: Gas 

Answer: C 
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Short Questions 

Definitions: 

1. Machine 
A machine is a device by means of which useful work can be performed conveniently 

and it can also transfer one form of energy into another form of energy. 

2. Mechanical Advantage 
The ratio between the resistance or weight to the power applied in a machine is called 

the mechanical advantage of that machine. It is denoted by M.A. 
M.A. = Weight over-comed by Machine/ Force Applied on the Machine 

3. Efficiency 
The ratio between the useful work done and the work done on the machine is called 

efficiency. 
M.A = (output/Input) * 100 

4. Input 
Input is the work done on the machine. 

5. Output 
Output is useful work done by the machine. 
 

Lever: 
Definition 
Lever is the simplest machine in the world. It is a rigid bar, which can be rotated about a 

fixed point. 

Principle of Lever 

In the lever the moment P acts opposite to that of work W. It means that force F tends to 

rotate the lever in one direction which the wight W rotates in opposite direction. If the 

magnitude of these moments acting in opposite direction is equal, then the lever will be 

in equilibrium. It means that: 

Moment of P = Moment of W 

 

Mechanical Advantage 

We know that according to Principle of Lever: 

Moment of P = Moment of W 
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=> Force * Force Arm = Weight * Weight Arm 

P * AB = W X BC 

AB/BC = W/P 

Hence, 

M.A = W/P = AB/BC = Weight Arm/ Force Arm 

 

Kinds of Lever: 

1. First Kind of Lever 
In the first kind of lever, the fulcrum F is in the between the effort P and Weight W. 
 

Examples 

 Physical Balance 

 Handle of Pump 

 Pair of Scissors 

 See Saw 

 

2. Second Kind of Lever 
In the second kind of lever, the weight W is in between the fulcrum F and effort P. 
 

Examples 

 Door 

 Nut Cracker 

 Punching Machine 

 

3. Third Kind of Lever 
In the third kind of lever, the effortP is in between the fulcrum F and weight W. 
 

Examples 

 Human forearm 

 Upper and Lower Jaws in the Mouth. 

 A Pair of Forecepes 
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Inclined Plane: 
 

Definition 
A heavy load can be lifted more easily by pulling it along a slope rather than by lifting in 

vertically. Such a slope is called an Inclined Plane. 

Mechanical Advantage 

M.A = W/P = l/h = Length of Inclined Plane/Perpendicular Height 

 

Pulley: 
A pulley consists of a wheel mounted on an axle that is fixed to the framework called the 

block. The wheel can rotate freely in the block. The groove in the circumference 

prevents the string from slipping. 
 

Fixed Pulley: 
If the block of the pulley is fixed then it is called a fixed pulley. 
 

Mechanical Advantage of Fixed Pulley 

In a fixed pulley, the force P is the applied force and weight W is lifted. If we neclect the 

force of friction then: 

Load = Effort 

In the given case: 

Load = W * Load Arm 

Load = W * OB 

Also, 

Effort = P * Effort Arm 

Effort = P * OA 

So, 

W*OB = P*OA 

=> W/P = OA/OB 

But, OA = OB, then 

M.A = W/P = OB/OB 

M.A = 1 

 

Moveable Pulley: 
In this pulley, one end of the rope that is passing around the pulley is tied to a firm 

support and effort P is applied from its other end. The load and weight to be lifted is 
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hung from the hook of block. In this system, the pulley can move. Such a pulley is called 

moveable pulley. 

 

Mechanical Advantage of Moveable Pulley 

In an ideal system of a moveable pulley, the tension in each segment of the rope is 

equal to the applied effort. As two segments support the weight, the ffort acting on the 

weight W is 2P. Therefore, according to the principle of lever: 

W * Radius of the Wheel = 2P * Radius of the Wheel 

=> 2P = W 

The Mechanical Advantage is given by: 

M.A = W/P 

M.A = 2P/P 

=> M.A = 2 

Hence, the mechanical advantage of a moveable pulley is 2. 

 
 
 

9.1) What is a lever? Determine its mechanical advantage. 

Answer: 

LEVER: 

A lever is a simplest machine that is used to lift heavy loads by the 

application of small force (effort).It can be defined as 

“A lever is a rigid bar which rotates about a fixed point called fulcrum. 

By applying force at one end of a bar, weight can be lifted at the other 

end. The perpendicular distance between force and fulcrum is called force 

arm, or effort arm and the perpendicular distance between fulcrum and 

weight is called weight arm or load arm.” 

PRINCIPLE OF LEVER: 
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In all kinds of levers, the effort “P” tends to rotate the lever about the 

fulcrum in one direction and the weight “W” tends to rotate it in the opposite 

direction as shown in figure below. 

 

 

 

MECHANICAL ADVANTAGE OF LEVER: 

The turning effect of any force is called torque, which is equal to the 

product of force and perpendicular distance. If the two torques are 

equal then the lever is said to be in equilibrium. Therefore from the 

above figure, we have 

                                                    Torque of the effort = Torque of the 

weight 

                                                     Weight x weight arm = effort x 

effort arm 
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Or                                                                    WxBC = P x AB 

Or 

                                                                          W/P = AB/BC 

But 

                                                      W/P =Mechanical advantage 

Mechanical advantage of lever = W/P = AB/BC 

                                                             = Effort Arm /Weight Arm 

Thus the mechanical advantage of a lever can be increased by 

increasing the length of the effort arm to a maximum possible limit 

and by decreasing the length of weight arm to a maximum possible 

limit. 

9.2) To what kind of lever the following machines belong: 

Door, human arm, forceps, see-saw, pair of scissors, hand cart, 

balance, handle of hand pump, upper and lower jaws of mouth. 

Answer: 

a) Lever of first kind: 

See-saw, pair of scissors, balance, upper and lower jaws of mouth, handle 

of hand pump 

b)  Lever of second kind: 

Door, hand cart 

c)  Lever of Third kind: 

Human arm, forceps. 
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9.3) What is an inclined plane and how does it help in doing 

work? 

Answer: 

THE INCLINED PLANE: 

An inclined plane is actually a rigid plane which is kept inclined to the 

horizontal at a certain angle. 

It is our daily experience that it is easier to roll up a heavy object by means 

of a sloping plank than to lift it vertically to the same height. The sloping 

plank is an example of an inclined plane. It is difficult to lift heavy objects 

vertically, an upward inclined plane makes it easier to take that heavy 

object at the same height. 

9.4) Determine the mechanical advantage of an inclined 

plane. 

Answer: 

An inclined plane can be shown as 
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The figure shows a load “W” being pulled along an inclined 

plane AB, inclined at an angle to the horizontal. The weight of 

the load acts vertically downwards. In order to raise it to a 

vertical height ‘h’, the effort “P” has to move distance “l” along 

the path AB. 

                                                        Input = Work done by effort 

                                                                  = Effort x distance 

                                                                  = P x l 

                                                       Output = Work done in 

raising the load 

                                                                    = Weight x Height 

                                                                    = W x h 

For an ideal machine 

                                                        Input = Output 

                                                         P x l   = W x h 

                                                         Or   l/h = W/P 

                                                        Or   W/P = l/h 

                W/P = Mechanical Advantage 

Mechanical Advantage of an inclined plane = M.A = W/P = l/h 

but 

                                                               l/h = 1/sin                 (1) 
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Equation (1) shows that the smaller the value of the angle, the 

greater will be the mechanical advantage. 

9.5) Describe the construction of a simple pulley. 

Answer: 

PULLEY: 

A pulley is a wheel with a grooved rim. The wheel is supported in a frame 

which is called a block. The wheel can turn freely about an axle in the 

block. It can also be suspended from a fixed beam by means of a hook. 

EXPLANATION: 

A simple pulley is hung on a suitable support with a rope passing around its 

groove as shown in the figure. A load or weight “W” is tied at one end of the 

rope passing over a pulley, while the effort is applied downward at the other 

end as shown in the figure. 
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If the weight of the rope and the frictional forces are negligible, 

the tension in the rope will remain the same throughout the 

rope and hence the effort applied to the rope “P” will be equal 

to the load lifted “W”, and the mechanical advantage of the 

pulley will be 1 (one). 

Mathematically, 

                                                       Input = Output 

                                 Effort x Effort Arm = Weight x Weight Arm 

                                                  P x OA    =   W x OB 

                                                   W/P       =    OA/OB 

∴                                                         OA =   OB 

∴                                                      W/P  =    1 

The mechanical advantage of a fixed pulley is 1. 

9.6) What type of work is done by a fixed pulley and a 

movable pulley. 

Answer: 

FIXED PULLEY: 

The pulley is attached to the fixed point, the fixed pulley is acting as the 

first-order lever. The weight (W) on one side and the effort (P) on the other 

side with the fixed axis is fulcrum (F) in the middle. This type of pulley is 
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used to alter the direction of the force by which the resistance or the 

traction can be applied to the body parts. 

 

 

 

MOVABLE PULLEY: 

One end of the rope is attached to the fixed point and another end is 

passed through the fixed pulley. The movable pulley is attached in between 

the fixed point and the fixed pulley, the movable pulley acts like the second 

order lever. Generally, second order levers will have the mechanical 

advantage. This movable pulley reduces the restricted force into half. There 

is no second order lever seen in the human body. This type of pulley is 

used in the suspension therapy units which makes it easy to lift the body 

parts. This reduces the restricted force to half and easy lifting the body 

parts. 
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9.7) In what ways are a lever, an inclined plane and a pulley 

are alike. 

Answer: 

They are alike in a way that they are simply machines and help man to lift 

or shift the load and heavy things. 

 

Long Questions 

Question 1: How does a machine work? 

 
Answer: A machine does some useful work when energy is supplied to it. 
Energy supplied to machine (or input) = Effort × Displacement of the point 
of application of effort. 
Work obtained from the machine (or output)= Load × Displacement of the 
point of application of load. 
For an ideal machine, Work output = Work input. 

Question 2: Give an example for each of the following use of a 
machine: 
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(i) To change the point of application of the force: 
(ii) To obtain gain in force. 
(iii) To change the direction of the force. 
Answer: (i) Rotating the wheel of a cycle by applying force on the paddle 
with the help of a chain. 
(ii) Lifting a car with a jack. 
(iii) Lifting a bucket full of water from the well using a single fixed pulley. 

Question 3: State four ways in which machines are useful to us. 

 
Answer: (i) A machine can be used to obtain a gain in speed. 
(ii) A machine can be used to lift a load in one direction by applying an 
effort in a convenient direction. 
(iii) A machine can be used to lift a heavy load by applying a less effort. 
(iv) A machine can be used to overcome a load at some point by applying 
an effort at a convenient point. 

Question 4: What is the efficiency of a machine? Establish a 
relationship between efficiency, M.A. and V.R. 

 
Answer: The ratio between work output and work input is called efficiency. 

 
Relation between, M.A., V.R. and Efficiency: Let a machine overcome a 
load L by applying an effort E. In time t, the displacement of effort is dE and 
displacement of load is dL. Then 
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Question 5: What is the relation between the mechanical advantage 
and the number of strands of string used to support the load, in a 
‘block and tackle’ set-up? 

 
Answer: The mechanical advantage is equal to the number of strands of 
string, used to support the load, only if the ‘block and tackle set up’ can be 
assumed to be ideal (absence of friction, etc.) and the lower blocks of 
pulleys have negligible weight. Both these conditions cannot be satisfied in 
actual practice. Hence, in practical situations, the M.A. of a ‘block and 
tackle set up’ is always less than fire number of strands of string used to 
support the load. 

Question 6: Shears, used for cutting metals, and scissors used for 
cutting clothes are both examples of levers of first order. However, 
whereas the shears always have short blades and long handles, the 
scissors often have blades much longer than the handles. Explain, 
why this is so? 

 
Answer: The mechanical advantage of an (ideal) liver equals the ratio 
between the effort arm to the load arm. 
For the shears (used for cutting metals), the ‘load’ is really a formidable 
one. Therefore, we need a large mechanical advantage to keep the applied 
effort within reasonable limits. To ensure this, the shears are made to have 
short blades (small load arm) and long handles (long effort arm). 
For the scissors (used for cutting clothes), the ‘load’ is an almost negligible 
one. Mechanical advantage, therefore, there may be more or less than one. 
The scissors, therefore, often have blades much longer than the handles. 

 

Question 7: The following are examples of levers. State the class of lever 
to which each one belongs giving the relative positions of Load (L), Effort 
(E), Fulcrum (F): 
(i) Scissors (ii) Sugar tongs (iii) Nut cracker (iv) Pliers. 
Answer: 
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 Name of 
Lever 

Lever Class Fulcrum Position of 
Effort 

Load 

(i) Scissors First At centre One end Other 
end 

(ii) Sugar tongs Third One end At centre Other 
end 

(iii) Nut cracker Second One end Other end At centre 

(iv) Pliers First At centre One end Other 
end 

Question 8: What is a block and tackle system of pulleys? What 
precautions would you observe while rounding the string so that the 
effort is applied in the downward direction? 

 
Answer: A block and tackle system of pulleys consists of two blocks of 
pulleys, each block having one or more than one pulleys. The upper block 
of pulleys is fixed to a rigid support and the lower block of pulleys is 
movable. The number of pulleys in the movable block is either equal or one 
less than the number of pulleys in the fixed block. 

 
While rounding the string, its one end is attached to the hook of the 
movable block if the number of pulleys in the fixed block is more than that 
in the movable block or to the hook of the fixed block if the number of 
pulleys is the same in both the blocks. 

 

Figure Based Short Answers 

Question 1: A crowbar, of Length 120 cm has its fulcrum situated at a 
distance of 20 cm from the load. Calculate the mechanical advantage of the 
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crowbar. 

 
Answer: By the principle of moments. 
Moments of load about the fulcrum = Moment of efforts about the fulcrum 

 

Question 2: In alongside the figure of two pulleys shown a system in which 
one pulley is fixed and the other is movable. What is the velocity ratio of the 
system? 
An effort of 600 N is needed to lift a weight of 1000 N. What are the 
mechanical advantage and efficiency of the pulley system? 
Answer: If there are n movable pulleys connected to a fixed pulley, then 
velocity ratio is 
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Question 3: Draw a labelled sketch of a class II lever. Give one example of 
such a lever. 
Answer: A labelled diagram of a class II lever is given below. Its example 
is a nut-cracker. 
IL(Load) 
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Second Class Lever 

 

Question 4: In the diagram shown alongside a claw hammer, mark the 
fulcrum (F) and indicate the directions of load (L) and effort (E) with arrows. 
What class of lever is it? Give one more example of this class of lever. 

 
Answer: Claw-hammer is the lever of the first order. One more example of 
this class of lever is the see-saw. In the following diagram, F indicates the 
position of the fulcrum. The arrows labelled L and E respectively indicate 
the directions of load and effort. 

Question 5: In the following diagram of a wheelbarrow, mark the fulcrum 
(F) and indicate the directions of load (L) and effort (E) with arrows. 

 
What class of lever is it? Give one more example of the same class of 
lever. 
Answer: In the diagram given below F shows the position of fulcrum and 
arrows marked at L and E indicate the direction of load and effort 
respectively. 
It belongs to class II liver. 
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A nutcracker is one more example of the same class of lever. 

Question 6: When we want to use a machine as a force multiplier, which 
class of lever should we preferably use? Give a simple diagram of such a 
lever. 

 
Answer: Though we can use either lever of class I or class II, for 
multiplying force, we should preferably use a lever of class II. This is 
because the mechanical advantage of levers of class II is always greater 
than one. A simple diagram of a lever of class II is shown alongside. The 
wheelbarrow, the bottle opener, and the mango cutter are some of the 
practical forms of the lever of class II. 

Question 7: The diagram below shows a lever in use. 

 
(i) To which class of lever does it belong? 
(ii) If FA = 40 cm, AB = 60 cm, then find the mechanical advantage of the 
lever. 
Solution: (i) Class 2 lever. 
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(ii) We know, 

 

Question 8: What is a pulley? 
Answer: 

 
A pulley is an example of a simple type of machine. It is either a wooden or 
a metallic disc which can rotate about a horizontal axis passing through its 
centre. It has a grooved rim along which a rope or chain can slide. It is 
generally mounted in a framework called a block. 

Question 9: Name the type of single pulley that can act as a force 
multiplier. Draw a labelled diagram of the above-named pulley. 
Answer: Single Movable Pulley 
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Question 10: Draw a diagram to show how a single pulley can be used so 
as to have its ideal M. A. = 2. 
Solution: 
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