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01 – Mechanics of Force System  Marks:-06 

Content of Chapter:- 
1.1 Significance and relevance: Mechanics, applied mechanics, statics, dynamics. 
1.2 Space, time, mass, particle, body, rigid body. 
1.3 Scalar and vector quantity, Units of measurement (SI units)- Fundamental units and derived units. 
1.4 Force – unit, representation as a vector and by Bow’s notation, characteristics and effects of a force, 

Principle of transmissibility of force, Force system and its classification. 

 
1. Which of the following are quantities are vector?  
   A. Linear Displacement  
   B. Linear acceleration 
   C. Linear Velocity 
   D. All of these 
Answer: - Option D 

Explanation: - Vector is a quantity that has both magnitude and direction. ... For example, 

displacement, velocity, and acceleration are vector quantities 

 
2. The unit of angular acceleration is 
   A. N-m 
   B. m/s    
   C. m/s2 
   D. rad/s2      
Answer: - Option D 
Explanation: - Angular acceleration α= Angular Velocity/ time= ω/t , Unit of Angular Velocity(ω)=rad/sec 
and time unit is =sec so angular acceleration= rad/s2. 
 
3. Which of the following is an equation of linear motion?(where, u and v = Initial and final velocity of the 
body, a = Acceleration of the body, and s = Displacement of the body in time t seconds.) 
A. v = u + a.t 
B. s = u.t + 1/2 a.t2 
C. v2 = u2+2a.s 
D. all of these 
 
Answer: - Option D 
Explanation: - Above all equations are the equation of linear motion to finding displacement and velocity. 
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4. Work done is said to be zero, when 

A. some force acts on a body, but displacement is zero 

B. no force acts on a body but some displacement takes place 

C. either (a) or (b) 

D. none of the above 
 

Answer: - Option C 
Explanation: - Work done=Force * displacement. So if any value is zero from force and displacement, then 
work done becomes zero. 
.  
5. One watt is equal to 

A. 0.1 joule/s 

B. 1 joule/s 

C. 10 joules/s 

D. 100 joules/s 
 

 
Answer: - Option B 
Explanation: - Watt is unit of power=N.m/sec so Joule=N.m, Watt=1 Joule/sec. 
 
6. The point, through which the whole weight of the body acts, irrespective of its position, is known as 

A. moment of inertia 

B. centre of gravity 

C. centre of percussion 

D. centre of mass 
 

Answer: - Option B 
Explanation: - Definition of center of gravity is the point, through which the whole weight of the body acts, 
irrespective of its position 
 
7. Which of the following is a scalar quantity? 

A. Force 

B. Speed 

C. Velocity 

D. Acceleration 
 

 
Answer: - Option B 
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Explanation: - Scalar is a quantity that has only magnitude. ... For example, Speed. 
  

8. The rate of change of momentum is directly proportional to the impressed force, and takes place in the 
same direction in which the force acts. This statement is known as 

A. Newton's first law of motion 

B. Newton's second law of motion 

C. Newton's third law of motion 

D. none of these 
 

Answer: - Option B 
Explanation: - There are total 3 laws, F=Mass*Acceleration ,so second law statement is rate of change of 
momentum is directly proportional to the impressed force, and takes place in the same direction in which 
the force acts 
  
9. The principle of transmissibility of forces states that, when a force acts upon a body, its effect is 

A. same at every point on its line of action 

B. different at different points on its line of action 

C. minimum, if it acts at the centre of gravity of the body 

D. maximum, if it acts at the centre of gravity of the body 
 

Answer: - Option C 
Explanation: - The principle of transmissibility of forces states that, when a force acts upon a body, its 
effect is minimum, if it acts at the centre of gravity of the body. 
 
10. The unit of work in S.I. units is 

A. newton 

B. erg 

C. kg-m 

D. joule 
 

 
Answer: - Option D 
Explanation: - Work=Force*Displacement=N.m= Joule. 
 
11. What is a unit of force? 
a) N 
b) Joule 
c) Watt 
d) Kelvin 
 
Answer: - Option A 
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Explanation: - A force is a push or pull upon an object resulting from the object's interaction with another 
object, so unit is N. 
 
12. Whenever a force acts on a body and the body undergoes a displacement, then 

A. work is said to be done 

B. power is being transmitted 

C. body has kinetic energy of translation 

D. none of these 
 

Answer: - Option A 
Explanation: - Work is the energy transferred to or from an object via the application of force along a 
displacement. 
 
13. The rate of change of displacement of a body is called 

A. velocity 

B. acceleration 

C. momentum 

D. none of these 
 

Answer: - Option A 
Explanation: - Velocity= displacement/ time. 
  
14. The law of motion involved in the recoil of gun is 

A. Newton's first law of motion 

B. Newton's second law of motion 

C. Newton's third law of motion 

D. none of these 
 

 
Answer: - Option C 
Explanation: - Newton's third law states that when two bodies interact, they apply forces to one another 
that are equal in magnitude and opposite in direction. 
 
15. The unit of power in S.I. units is 

A. horsepower 

B. joule 

C. watt 

D. kg-m 

Answer: - Option C 
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Explanation: -   Power is the amount of energy transferred or converted per unit time=J/sec=Watt. 
 
16. The force, by which the body is attracted, towards the centre of the earth, is called 

A. impulsive force 

B. mass 

C. weight 

D. momentum 
 

Answer: - Option C 
Explanation: -   Due to gravity, the force, by which the body is attracted, towards the centre of the earth is 
a weight. 
 

17. Coplaner concurrent forces are those forces which 

A. meet at one point, but their lines of action do not lie on the same plane 

B. do not meet at one point and their lines of action do not lie on the same plane 

C. meet at one point and their lines of action also lie on the same plane 

D. do not meet at one point, but their lines of action lie on the same plane 
 

Answer: - Option C 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
 
18. One joule means that 

A. work is done by a force of 1 N when it displaces a body through 1m 

B. work is done by a force of 1 kg when it displaces a body through 1 m 

C. work is done by a force of 1 dyne when it displaces a body through 1 cm 

D. work is done by a force of 1 g when it displaces a body through 1 cm 
 

Answer: - Option A 
Explanation: - Work=Force*Displacement= So Force is 1N. and body displaced at 1m= 1 Joule. 
 
19. The forces which do not meet at one point and their lines of action do not lie on the same plane are 
known as 

A. coplaner concurrent forces 

B. coplaner non-concurrent forces 

C. non-coplaner concurrent forces 

D. none of these 
 

Answer: - Option D 
Explanation: - The forces which do not meet at one point and their lines of action do not lie on the same 
plane are known as non-coplaner non-concurrent forces. 
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20. The forces, which meet at one point and their lines of action also lie on the same plane, are known as 

A. coplaner concurrent forces 

B. coplaner non-concurrent forces 

C. non-coplaner concurrent forces 

D. non-coplaner non-concurrent forces 
 

Answer: - Option A 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
  
21. If P is the force acting on the body, m is the mass of the body and a is the acceleration of the body, 
then according to Newton's second law of motion, 

A. P + m.a = 0 

B. P - m.a = 0 

C. P x m.a = 0 

D. P/m.a = 0 
 

Answer: - Option B 
Explanation: - Newton 2nd law of motion P=Mass*Acceleration=m.a, so P-m.a=0 
 
22. The matter contained in a body, is called 

A. impulsive force 

B. mass 

C. weight 

D. momentum 
 

Answer: - Option B 
Explanation: - The matter contained in a body, is called mass. 
 
23. The energy possessed by a body, for doing work by virtue of its position, is called 

A. potential energy 

B. kinetic energy 

C. electrical energy 

D. chemical energy 
 

Answer: - Option A 
Explanation: - The energy possessed by a body, for doing work by virtue of its position, is called potential 
energy 
 
24. The forces, whose lines of action are parallel to each other and act in the same directions, are known 
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as 

A. coplaner concurrent forces 

B. coplaner non-concurrent forces 

C. like parallel forces 

D. unlike parallel forces 
 

Answer: - Option C 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
 
25. A number of forces acting at a point will be in equilibrium, if 

A.all the forces are equally inclined 

B.sum of all the forces is zero 

C.sum of resolved parts in the vertical direction is zero (i.e. ∑V = 0) 

D.none of these 

 

Answer: - Option B 
Explanation: - Equilibrium means the sum of all forces or the sum of resolve part, where both the 
horizontal and vertical direction is zero. 

26. The unit of moment of inertia of an area, 
A. Pascal 
B. Kilogram 
C. Kilogram per cubic metre 
D. Newton meter 
 
Answer: - Option D 

Explanation: - Moment=Force * Perpendicular distance= Nm. 

 

27. A solid body in which deformation is neglected. 
A. Rigid body 
 
B. Specific mass 
 
C. Deformable body 
 
D. None of these 
 
 
Answer: - Option A 
Explanation: - For Rigid body there is no deformation occurs. 
 

28. If the line of action of all the forces in a system passes through a single point, it is called 
 
A. coplanar force system 

javascript:%20void%200;
javascript:%20void%200;
javascript:%20void%200;
javascript:%20void%200;
javascript:%20void%200;
javascript:%20void%200;
javascript:%20void%200;
javascript:%20void%200;


 

 
 

 
B. concurrent force system 
 
C. collinear force system 
 
D. non coplanar 
Answer: - Option B 
Explanation: - If the line of action of all the forces in a system passes through a single point, it is called 
concurrent force system. 
 
29. All forces are parallel to each other and lie in a single plane. 
 
A. coplanar parallel system 
 
B. concurrent force system 
 
C. collinear force system 
 
D. non coplanar 
Answer: - Option A 
Explanation: - All forces are parallel to each other and lie in a single plane is known as coplanar parallel 
system. 
30. All forces lie in the same plane, but their lines of action pass through a single point. 
A. coplanar concurrent system 
 
B. concurrent force system 
 
C. collinear force system 
 
D. non coplanar concurrent system 
Answer: - Option A 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
31. All forces do not meet at a point but lie in a single plane. 

A. coplanar concurrent system 
 
B. concurrent force system 
 
C. collinear force system 
 
D. coplanar Non concurrent system 
Answer: - Option D 
Explanation: - Coplanar-Non Concurrent System: All such forces the line of action of which lies in one 
plane and they do not meet at one point are called as coplanar-concurrent force system. 

32. All the forces are parallel to each other, but not in the same plane 

A. non coplanar parallel forces 
B. coplanar concurrent force 
C. collinear force 



 

 
 

D. coplanar Non concurrent force 
Answer: - Option A 
Explanation: - non coplanar parallel forces: All the forces are parallel to each other, but not in the same 
plane 

33. All forces do not lie in the same plane, but their lines of action pass through a single point. 

A. non coplanar parallel forces 
B. non coplanar concurrent force 
C. collinear force 
D. coplanar Non concurrent force 
 
Answer: - Option D 
Explanation: - Non coplanar concurrent force: All forces do not lie in the same plane, but their lines of 
action pass through a single point. 

34. All forces do not lie in the same plane and their lines of action do not pass through a single point. 

A. non coplanar parallel forces 
B. non coplanar concurrent force 
C. non collinear force 
D. non coplanar Non concurrent force 
Answer: - Option D 
Explanation: - non coplanar Non concurrent force: All forces do not lie in the same plane and their lines of 
action do not pass through a single point. 

35. 1 kilo newton = __ Newton 

A.106 Newton 
B. 103 Newton 
C.107 Newton 
D.105 Newton 
Answer: - Option B 
Explanation: - Kilo Newton means=1000N=103 Newton. 
36. 1 mega newton = __ Newton 
A.106 Newton 
B. 103 Newton 
C.107 Newton 
D.105 Newton 
Answer: - Option A 
Explanation: - Mega Newton means=1000000N=106 Newton 

 

37. The condition of equilibrium or motion of a rigid body will not be changed if a force acting on the body at 
a certain point is replaced by a force of the same magnitude and same direction but applied at a different 
point provided the two forces act along the same straight line. 

A. Principle of triangle of forces 
 
B. Theorem of Varignon 
 
C. Lami’s theorem 



 

 
 

 
D. Principle of transmissibility 
Answer: - Option D 
Explanation: - This is the statement of Principle of transmissibility. 

38. The unit of angular velocity is 

A. m/min 

B. rad/s 

C. revolutions/min 

D. both (B) and (C) 
 

Answer: - Option D 
Explanation: - angular velocity (ω) = angular displacement/time=rad/sec=revolutions/min. 

39. For any system of coplaner forces, the condition of equilibrium is that the 

A. algebraic sum of the horizontal components of all the forces should be zero 

B. algebraic sum of the vertical components of all the forces should be zero 

C. algebraic sum of moments of all the forces about any point should be zero 

D. all of the above 
 

Answer: - Option D 
Explanation: - For the condition of equilibrium, ΣH=0, ΣV=0 ∂M=0. 

 40. One kg force is equal to 

A. 7.8 N 

B. 8.9 N 

C. 9.81 N 

D. 12 N 
 

Answer: - Option C 
Explanation: - For 1Kg force=9.81 N. 
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Question Bank for Multiple Choice Questions 

 

02 – SIMPLE LIFTING MACHINE Marks:-12 

Content of Chapter:- 
2.1 Simple lifting machine, load, effort, mechanical advantage, applications and advantages. 
2.2 Velocity ratio, efficiency of machines, law of machine. 
2.3 Ideal machine, friction in machine, maximum Mechanical advantage and efficiency, 
2.4 Velocity ratios of Simple axle and wheel, Differential axle and wheel. 
2.5 Velocity ratios of Worm and worm wheel, Single purchase and double purchase crab winch, 
2.6 Velocity ratios of Simple screw jack, Weston’s differential pulley block, geared pulley block 
2.7 Graphs of Load verses Effort, Load verses ideal Effort 
2.8 Load verses Effort lost in friction, Load verses MA, and Load verses Efficiency. 

 
1. What are the characteristics of an ideal machine? 
(a) Efficiency of the machine is 100 % 
(b) Output = Input 
(c) Machine is free from frictional losses. 
(d) All of the above  
 
Answer: - Option D 
Explanation: - For Ideal machine η=100%, because of output=input and Machine is free from frictional 
losses.ie. Mechanical advantage is equal to velocity ratio 

2. In actual machines 
A.Mechanical advantage is greater than velocity ratio 
B.Mechanical advantage is equal to velocity ratio 
C.Mechanical advantage is less than velocity ratio 
D.Mechanical advantage is unity. 

Answer: - Option C 
Explanation: - In actual machines. Mechanical advantage is less than velocity ratio, because there is loss 
in energy due to friction. 

3. In ideal machines 
A.Mechanical advantage is greater than velocity ratio 
B.Mechanical advantage is equal to velocity ratio 
C.Mechanical advantage is less than velocity ratio 
D.Mechanical advantage is unity. 

Answer: - Option B 

Program: Diploma in Mechanical engineering Program Code:- ME 
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Course:- Applied Mechanics Course Code:- 22203 
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Explanation: - In ideal machines. Mechanical advantage is equal to velocity ratio. Because there is no 
loss in energy due to friction. 

4. A machine raised a load of 360 N through a distance of 200 mm. The effort, a force of 60 N moved 1.8 m 
during the process. Calculate mechanical advantage. 

a) 6 
b) 7 
c) 8 
d) 9 

Answer: - Option A 
Explanation: - Given, load raised, W = 360 N, Effort applied, P = 60 N, Distance moved by the effort, y = 
1.8 m, Distance moved by the load, x = 200 mm = 0.2 m, Mechanical advantage, M.A. = W/P = 360/60 = 6. 

5. A machine raised a load of 360 N through a distance of 200 mm. The effort, a force of 60 N moved 1.8 m 
during the process. Calculate velocity ratio. 

a) 6 
b) 7 
c) 8 
d) 9 

Answer: - Option D 
Explanation: - Given, load raised, W = 360 N, Effort applied, P = 60 N, Distance moved by the effort, y = 
1.8 m, Distance moved by the load, x = 200 mm = 0.2 m, Velocity ratio, V.R. = y/x = 1.8/0.2 = 9. 

6. A machine raised a load of 360 N through a distance of 200 mm. The effort, a force of 60 N moved 1.8 m 
during the process. Calculate efficiency at this load. 

a) 44.44% 
b) 55.55% 
c) 66.66% 
d) 77.77% 

Answer: - Option C 
Explanation: - Given, load raised, W = 360 N, Effort applied, P = 60 N, Distance moved by the effort, y = 
1.8 m, Distance moved by the load, x = 200 mm = 0.2 m, Mechanical advantage, M.A. = W/P = 360/60 = 6, 
Velocity ratio, V.R. = y/x = 1.8/0.2 = 9, Efficiency at the load, ȵ = M.A./V.R. x 100 = 6/9 x 100 = 66.66%. 

7. In a lifting machine, the effort required to lift loads of 200N and 300N were 50N and 60N respectively. If 
the velocity ratio of the machine is 20 determine law of the machine. 
a) P = 1/10W +30 
b) P = 1/20W +30 
c) P = 1/30W +30 
d) P = 1/40W +30 

Answer: - Option A 
Explanation: - Let the law of machine be P = mW + C, where P = effort applied, W = load lifted and m and 

C being constants. ,when W = 200 N P = 50 N, when W = 300 N P = 60 N 

Putting these values in the law of machine. 

50 = 200m + C …………(i) 

60 = 300m + C …………(ii) 



 

 
 

Subtracting (i) and (ii), we get 
1 = 10 m 
or, m = 1/10 
Putting this value in equation (i), we get 
50 = 200 x 1/10 + C 
C = 30 

Hence, the machine follows the laws 
P = 1/10W +30. 

8. In a lifting machine, the effort required to lift loads of 200N and 300N were 50N and 60N respectively. If 
the velocity ratio of the machine is 20 determine efficiency to load of 200 N. 

a) 10 % 
b) 15 % 
c) 20 % 
d) 25 % 

Answer: - Option C 
Explanation: - When W = 200 N, P = 50 N 
M.A. = W/P = 200/50 = 4 
V.R. = 20 
Efficiency at this load ȵ = M.A./V.R. x 100 = 4/20 x 100 = 20 %. 

9. In a lifting machine, the effort required to lift loads of 200N and 300N were 50N and 60N respectively. If 
the velocity ratio of the machine is 20 determine efficiency to load of 300 N. 
a) 10 % 
b) 15 % 
c) 20 % 
d) 25 % 

Answer: - Option D 
Explanation: - When W = 300 N, P = 60 N 
M.A. = W/P = 300/60 = 5 
V.R. = 20 
Efficiency at this load ȵ = M.A./V.R. x 100 = 5/20 x 100 = 25 %. 

10. In a lifting machine, the effort required to lift loads of 200N and 300N were 50N and 60N respectively. If 
the velocity ratio of the machine is 20 determine effort loss in friction at 200 N. 
a) 30 N 
b) 35 N 
c) 40 N 
d) 45 N 

Answer: - Option C 
Explanation: - When W = 200 N, P = 50 N 
Effort lost in friction, FP = P – W/ V.R. = 50 – 200/20 = 40 N. 

11. When P is the effort and W is the load then linear law of machines is given by the relation 
A.W = mP + C 
B.W = mP - C 
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C.P = mW - C 
D.P = mW + c 

Answer: - Option D 
Explanation: - Standard relation of effort (P) and load (W) is P = mW + c. 

12. A screw is said to be self-locking screw, if its efficiency is 
a) less than 50% 
b) more than 50% 
c) equal to 50% 
d) none of the mentioned 

Answer: - Option D 
Explanation: Efficiency of self-locking screws is less than 1/2 or 50%. If the efficiency is more than 50%, 
then the screw is said to be overhauling. 
 
13. The ratio of the load to the effort is called. 
A. Mechanical advantage  
B. Velocity ratio 
C. Efficiency of machine. 
D. None  
Answer: - Option A 
Explanation: The ratio of the load to the effort is called Mechanical advantage. 
 
14. A body of weight W is required to move up on rough inclined plane whose angle of inclination with the 
horizontal is α. The effort applied parallel to the plane is given by(where μ = tanφ = Coefficient of friction 
between the plane and the body.) 

A. P = W tanα 

B. P = W tan(α + φ) 

C. P = W (sinα + μcosα) 

D. P = W (cosα + μsinα) 
 

Answer: - Option C 
Explanation: Required effort to move the block = P. 
 
Resisting forces = (a component of the weight in the direction to opposite of P) + (friction force in opposite 
direction of moving). 
= ( Wsinα) + (μ*Fn) (where Fn is the normal force acting on body) 
= ( Wsinα) + (μ*Wcosα). 
 
Thus for equilibrium, 
P = Wsinα + W*μ*cosα. 
P = W ( sinα + μcosα). 
 
15. For a machine to be self-locking,its efficiency should be....... 
 
   A.100% 
   B.less than 67% 
   C.less than 50% 
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   D.more than 50% 
   E.none of the above 
 
Answer: - Option C 
Explanation: Efficiency of self-locking screws is less than 1/2 or 50%. If the efficiency is more than 50%, 
then the screw is said to be overhauling. 
 
16. The actual mechanical advantage of a machine   
a. cannot be less than 1  
b. decreases as the input (effort) distance increases  
c. increases with greater friction  
d. is less than the ideal mechanical advantage of the machine 
 

Answer: - Option D 
Explanation: The actual mechanical advantage of a machine is less than the ideal mechanical advantage 
of the machine due to loss of energy because of friction.  
   
17. A mechanical device requires 420 J of work to do 230 J of work in lifting a crate. What is the efficiency 
of the device?  

a. 55%  

b. 183%  

c. 190%  

d. 0.5% 

Answer: - Option A 
Explanation: Efficiency= Output/Input=230/420=0.5476=55%. 

18. The efficiency of a machine is always less than 100 percent because.  

a. the work input is too small  

b. the work output is too great 

c. some work input is lost to friction  

d. None 

Answer: - Option C 
Explanation: - Due to loss of energy because of friction, the efficiency of a machine is always less than 
100 percent. 

19. The efficiency of a lifting machine is the ratio of 
A. output to the input  
B. work done by the machine to the work done on the machine  
C. mechanical advantage to the velocity ratio  
D. all of the above 
 
Answer: - Option D 
Explanation: - The efficiency of a lifting machine= output to the input= work done by the machine to the 
work done on the machine= mechanical advantage to the velocity ratio So all are correct. 



 

 
 

20. In ideal machine, mechanical advantage is ______velocity ratio. 
A. equal to  
B. less than  
C. greater than  
D. none of the above. 
 
Answer: - Option A 
Explanation: - Mechanical advantage is equal to velocity ratio in ideal machine. 
 
21. In actual machines, mechanical advantage is ______velocity ratio.  
 
A. equal to  
B. less than  
C. greater than  
D. none of the above. 
 
Answer: - Option A 
Explanation: - Mechanical advantage is less than velocity ratio in actual machine. 
 
22. A machine having an efficiency less than 50 percent, is known as  
 
A. reversible machine  
B. non-reversible machine  
C. neither reversible nor non-reversible machine  
D. ideal machine 
 
Answer: - Option B 
Explanation: A non-reversible machine is also called a self-locking machine. 

23. The efficiency of a lifting machine is the ratio of 
 

 A. output to the input  
 B. work done by the machine to the work done on the machine  
 C. mechanical advantage to the velocity ratio  

 D. all of the above  
  

Answer: - Option D 
Explanation: The efficiency of a lifting machine= output to the input= work done by the machine to the 
work done on the machine= mechanical advantage to the velocity ratio So all are correct. 
 
24. There is a machine in which the velocity ratio is 4 and mechanical advantage is nearly 4. If the friction in 
the machine increases 
 
A. The mechanical advantage and velocity ratio will remain same  
B. velocity ratio will decrease  
C. mechanical advantage will increase  
D. mechanical advantage will decrease  
 
Answer: - Option A 



 

 
 

Explanation: There is no change in velocity ratio or mechanical advantage of simple machines with the 
change in friction. 
 
25. An ideal machine is one whose efficiency is  
A. Between 60 and 70% 
B. Between 70 and 80% 
C. Between 80 and 90% 
D. 100% 
 
Answer: - Option A 
Explanation: Mechanical advantage is equal to velocity ratio in ideal machine so efficiency is 100%. 
 
26. A machine having an efficiency more than 50 percent, is known as  
 
A. reversible machine  
B. non-reversible machine  
C. neither reversible nor non-reversible machine  
D. ideal machine 
 
Answer: - Option A 
Explanation: A machine having efficiency more than 50 percent is known as reversible machine. 
 
27. A screw jack used for lifting the load is  
 
A. reversible machine  
B. non-reversible machine  
C. neither reversible nor non-reversible machine  
D. ideal machine 
 
Answer: - Option B 
Explanation:. A non-reversible machine is also called a self-locking machine. 

28. Maximum mechanical advantages of a lifting machine is, 

A. 1+m  
B. 1-m  
C. 1/m  
D. m 
Answer: - Option C 
Explanation:. Maximum mechanical advantages of a lifting machine=1/m. 

29. The velocity ratio for the first system of pulley is  

A. n  
B. n2  
C. 2n  
D. 2n-1 
 
Answer: - Option C 
Explanation:. Velocity ratio of first system=2^n. 
 



 

 
 

30. The velocity ratio for the first system of pulley with 4 pulleys is  

A. 4  
B. 8  
C. 16 
D. 32 
 
Answer: - Option C 
Explanation:. Velocity ratio of first system=2^n. Where n is the no.of pulley. 
 
So. 2^4=16. 
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03 – RESOLUTION AND COMPOSITION Marks:-14 

Content of Chapter:- 
3.1 Resolution of a force - Orthogonal and Non Orthogonal components of a force 
3.2 Varignon’s Theorem, 
3.3 Composition of forces and Resultant 
3.4 analytical method of determination of resultant for concurrent force system 
3.5 non concurrent and parallel co-planar force systems 
3.6 Law of triangle, parallelogram and polygon of forces. 
3.7 Graphic statics, graphical representation of force 
3.8 Space diagram, force diagram, 
3.9 polar diagram and funicular polygon 
3.10 Graphical method of determination of resultant of concurrent and parallel force system 

 
 
1. Coplaner concurrent forces are those forces which 

A. meet at one point, but their lines of action do not lie on the same plane 

B. do not meet at one point and their lines of action do not lie on the same plane 

C. meet at one point and their lines of action also lie on the same plane 

D. do not meet at one point, but their lines of action lie on the same plane 
 

Answer: - Option C 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
 
2. The forces which do not meet at one point and their lines of action do not lie on the same plane are 
known as 

A. coplaner concurrent forces 

B. coplaner non-concurrent forces 

C. non-coplaner concurrent forces 
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D. none of these 
 

Answer: - Option D 
Explanation: - The forces which do not meet at one point and their lines of action do not lie on the same 
plane are known as non-coplaner non-concurrent forces. 
 
3. The forces, which meet at one point and their lines of action also lie on the same plane, are known as 

A. coplaner concurrent forces 

B. coplaner non-concurrent forces 

C. non-coplaner concurrent forces 

D. non-coplaner non-concurrent forces 
 

Answer: - Option A 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
  
 
4. The forces, whose lines of action are parallel to each other and act in the same directions, are known as 

A. coplaner concurrent forces 

B. coplaner non-concurrent forces 

C. like parallel forces 

D. unlike parallel forces 
 

Answer: - Option C 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
 
5. A number of forces acting at a point will be in equilibrium, if 

A.all the forces are equally inclined 

B.sum of all the forces is zero 

C.sum of resolved parts in the vertical direction is zero (i.e. ∑V = 0) 

D.none of these 

 

Answer: - Option B 
Explanation: - Equilibrium means the sum of all forces or the sum of resolve part, where both the 
horizontal and vertical direction is zero. 

 

6. If the line of action of all the forces in a system passes through a single point, it is called 
 
A. coplanar force system 
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B. concurrent force system 
 
C. collinear force system 
 
D. non coplanar 

 
Answer: - Option B 
Explanation: - If the line of action of all the forces in a system passes through a single point, it is called 
concurrent force system. 
 
7. All forces are parallel to each other and lie in a single plane. 
 
A. coplanar parallel system 
 
B. concurrent force system 
 
C. collinear force system 
 
D. non coplanar 
 
Answer: - Option A 
Explanation: - All forces are parallel to each other and lie in a single plane is known as coplanar parallel 
system. 
 
8. All forces lie in the same plane, but their lines of action pass through a single point. 
A. coplanar concurrent system 
 
B. concurrent force system 
 
C. collinear force system 
 
D. non coplanar concurrent system 
 
Answer: - Option A 
Explanation: - Coplanar-Concurrent System: All such forces the line of action of which lies in one plane 
and they meet at one point are called as coplanar-concurrent force system. 
 
9. All forces do not meet at a point but lie in a single plane. 

A. coplanar concurrent system 
 
B. concurrent force system 
 
C. collinear force system 
 
D. coplanar Non concurrent system 
 
Answer: - Option D 
Explanation: - Coplanar-Non Concurrent System: All such forces the line of action of which lies in one 
plane and they do not meet at one point are called as coplanar-concurrent force system. 



 

 
 

10. All the forces are parallel to each other, but not in the same plane 

A. non coplanar parallel forces 
B. coplanar concurrent force 
C. collinear force 
D. coplanar Non concurrent force 
 
Answer: - Option A 
Explanation: - non coplanar parallel forces: All the forces are parallel to each other, but not in the same 
plane 

11. All forces do not lie in the same plane, but their lines of action pass through a single point. 

A. non coplanar parallel forces 
B. non coplanar concurrent force 
C. collinear force 
D. coplanar Non concurrent force 
 
Answer: - Option D 
Explanation: - Non coplanar concurrent force: All forces do not lie in the same plane, but their lines of 
action pass through a single point. 

12. All forces do not lie in the same plane and their lines of action do not pass through a single point. 

A. non coplanar parallel forces 
B. non coplanar concurrent force 
C. non collinear force 
D. non coplanar Non concurrent force 
 
Answer: - Option D 
Explanation: - non coplanar Non concurrent force: All forces do not lie in the same plane and their lines of 
action do not pass through a single point. 

13. For any system of coplanar forces, the condition of equilibrium is that the 

A. algebraic sum of the horizontal components of all the forces should be zero 

B. algebraic sum of the vertical components of all the forces should be zero 

C. algebraic sum of moments of all the forces about any point should be zero 

D. all of the above 
 

Answer: - Option D 
Explanation: - For the condition of equilibrium, ΣH=0, ΣV=0 ∂M=0. 

14. According to Lami’s theorem, a body is in equilibrium condition if each force among three 
____________ is proportional to the sine angle between the other two. 

A. coplanar, collinear forces 
B. collinear, non-concurrent forces 
C. coplanar, non-concurrent forces 
D. coplanar, concurrent forces 

Answer: - Option D 
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Explanation: - The statement of Lamis thereom is a body is in equilibrium condition if each force among 
three coplanar, concurrent forces are proportional to the sine angle between the other two. 

15. A force of 10 N is making an angle of 30 ° with the horizontal. Its horizontal component will be 

A. 4 N 

B. 5 N 

C. 8.66 N 

D. 10 N 
 

Answer: - Option C 
Explanation: - Fx=10cos30 °=8.66N & For Fy=10sin30 °=5 N 

16. Splitting up of a force into two mutually perpendicular components is called the 

A. determination of that force 

B. subtraction of the forces 

C. resolution of that force 

D. line of action of that force 

 
Answer: - Option C 

Explanation: - Splitting up of a force into two mutually perpendicular components is called the resolution of 

that force. 

 
17. The process of finding out the resultant force is known as _____. 

A. Superposition of forces 
B. Addition of forces 
C. Resolution of forces 
D. Composition of forces 

Answer: - Option C 

Explanation: - The process of finding out the resultant force is known as Resolution of forces. 

 
18. Which of the following statement is correct?  

A. The algebraic sum of the forces, constituting the couple is zero  

B. The algebraic sum of the forces, constituting the couple, about any point is the same 

C. A couple cannot be balanced by a single force but can be balanced only by a couple of opposite sense  

D. All of the above 

 
Answer: - Option D 
Explanation: - All above statements are correct. 
 
19. In order to determine the effects of a force, acting on a body, we must know 
A. Magnitude of the force  
B. Line of action of the force  
C. Nature of the force i.e. whether the force is push or pull  
D. All of the above 



 

 
 

 
Answer: - Option D 
Explanation: - For finding forces ,magnitude, line of action and nature must know. 
 
20. Four forces P = 150 N (East), Q = 200 N (North), R = 200 N (South) and S = 150 N (West) are acting 
on member, their resultant is ______.  
(a) 0 N  
(b) 500 N  
(c) 400 N  
(d) 300 N 
 
Answer: - Option A 

Explanation: - Fx = 150 – 150=0  Fy = 200 – 200=0 , R = (Fx)2 + (Fy)2^0.5 = 0 
21. The x -component of a force of 50N is 30N, and then what will be the y-component of the same applied 
force? 
A.20N 
B.30N 
C.40N 
D.50N 
Answer: - Option C 
Explanation: - 
 
 
 
 
 
 
22. If two forces of 5N each are acting along X and Y-axis then the magnitude and direction of 
resultant is  
A.5√2, π/3 
B.5√2, π/4  
C.−5√2, π/3  
D. −5√2, π/4 
Answer: - Option B 
Explanation: -  F = √F 2 x + F 2 y F = √52 + 52 = 5√2 Tan θ = FY /F X= 5/5 = 1  
So Direction (θ) = 45° = π/4 
23. The x -component of a force of 50N is 30N, then what will be the y-component of the same 
applied force? 
A.20N 
B.30N 
C.40N 
D.50N 
Answer: - Option B 
Explanation: Fx=30 N, F=50 AND Fy=?, so -  F = √F 2 x + F 2 y , 502 = √302 + Fy2  ,Fy=40 N 
24. A force is inclined at 60° to the horizontal. If its rectangular component in horizontal direction is 50 N. 
Find the magnitude of the force and its vertical components respectively. 
A. 100 N, 50 N 
B. 50√3 N, 100 N 
C. 100 N, 50√3 N 
D. 100 N, 100 N 



 

 
 

Answer: - Option C 
Explanation: Fx = 50N , θ = 60°  ,F x = Fcosθ , Fy = Fsinθ , F y = 100 sin60° = 100 × = 50√3 N , 
F = Fx /cosθ = 50/ 0.5 = 100 N. 
25. If a number of forces are acting at a point, their resultant will be inclined at an angle θ with the 

horizontal, such that 

A. tan θ = ΣH / ΣV 
B. tan θ = ΣV / ΣH 
C. tan θ = ΣV x ΣH 
D. tan θ = ΣV + ΣH 
Answer: - Option B 
Explanation: For finding θ value use this formula tan θ = ΣV / ΣH. 
26. A number of forces acting at a point will be in equilibrium, if 

A. all the forces are equally inclined 
B. sum of all the forces is zero 
C. sum of resolved parts in the vertical direction is zero (i.e. ΣV = 0) 
D. sum of resolved parts in the horizontal direction is zero (i.e. ΣH = 0) 
 
Answer: - Option B 
Explanation: for equilibrium condition sum of resolved parts in the vertical direction and horizontal direction 
are zero. (i.e. ΣH = 0, &  ΣV = 0) 
27 According to lami's theorem 

A. the three forces must be equal 
B. the three forces must be at 120º to each other 
C. the three forces must be in equilibrium 
D. if the three forces acting at a point are in equilibrium, then each force is proportional to the sine of the 
angle between the other two 
Answer: - Option D 
Explanation: According to lami's theorem Statement, if the three forces acting at a point are in equilibrium, 
then each force is proportional to the sine of the angle between the other two. 
 
28. The moment of a force 

A. is the turning effect produced by a force, on the body, on which it acts 
B. is equal to the product of force acting on the body and the perpendicular distance of a point and the line 
of action of the force 
C. is equal to twice the area of the triangle, whose base is the line representing the force and whose vertex 
is the point, about which the moment is taken 
D. all of the above 
 
Answer: - Option D 
Explanation: The moment of a force is the turning effect produced by a force, on the body, on which it 
acts,  
Moment is equal to the product of force acting on the body and the perpendicular distance of a point and 
the line of action of the force 
Moment is equal to twice the area of the triangle, whose base is the line representing the force and whose 
vertex is the point, about which the moment is taken 
 



 

 
 

29. Varingon's theorem of moments states that if a number of coplaner forces acting on a particle are in 

equilibrium, then 

A. their algebraic sum is zero 
B. their lines of action are at equal distances 
C. the algebraic sum of their moments about any point in their plane is zero 
D. the algebraic sum of their moments about any point is equal to the moment of their resultant force about 

the same point 

Answer: - Option D 
Explanation: Varingon's theorem: Varingon's theorem of moments states that if a number of coplaner 
forces acting on a particle are in equilibrium, then the algebraic sum of their moments about any point is 
equal to the moment of their resultant force about the same point. 
 
30.For any system of coplaner forces, the condition of equilibrium is that the 

A. algebraic sum of the horizontal components of all the forces should be zero 
B. algebraic sum of the vertical components of all the forces should be zero 
C. algebraic sum of moments of all the forces about any point should be zero 
D. all of the above 

Answer: - Option D 
Explanation: For Equilibrium condition, ΣH = 0, &  ΣV = 0& moment =0. 
  
31. The three forces of 100 N, 200 N and 300 N have their lines of action parallel to each other but act in 

the opposite directions. These forces are known as 

A. coplaner concurrent forces 
B. coplaner non-concurrent forces 
C. like parallel forces 
D. unlike parallel forces 

Answer: - Option D 
Explanation: Forces are parallel but opposite in nature means unlike parallel forces 
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04 – EQUILIBRIUM Marks:-14 

Content of Chapter:- 
4.1 Equilibrium and Equilibrant, Free body and Free body diagram 
4.2 Analytical and graphical conditions of equilibrium, 
4.3 Equilibrium of force systems analytically 
4.4 Lami’s Theorem, 
4.5 Types of beam and supports 
4.6 span of beam and Beam reaction for cantilever beam. 
4.7 Beam reaction for simply supported beam 
4.8 Beam reaction for beam subjected to combination of Point load and UD load or Vertical Point load 
4.9 Beam reaction for couple. 
4.10 Beam reaction graphically Beam reaction graphically for simply supported beam subjected to vertical loads 
only. 

 
1. For equilibrium, the net force acting on the body is zero. 
a) True 
b) False 
 
Answer: - Option A 
Explanation: The equilibrium is only attained if the net force on the body tends to be equal to zero. Thus 
the forces cancel out. If this happens there is no motion of the body along with any direction and hence the 
body is said to be in equilibrium. The body here is a rigid body. 
 
2. For equilibrium, the net moment acting on the body by various forces is zero. 
a) True 
b) False 
 
Answer: - Option A 
Explanation: The equilibrium is only attained if the net moment on the body tends to be equal to zero. 
Thus the moments caused by different forces cancel out. If this happens there is no motion of the body 
along with any direction and hence the body is said to be in equilibrium. The body here is a rigid body. 
 
3. Which of the following needs to zero for the perfect equilibrium? 
a) ∑F=0, ∑M=0 and ∑θ = 0 
b) ∑F=0, ∑M≠0 and ∑θ = 0 
c) ∑F≠0, ∑M=0 and ∑θ = 0 
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d) ∑F=0, ∑M=0 and ∑θ≠0 
 
Answer: - Option D 
Explanation The summation of the forces needs to be zero. So does the summation of the moments need 
to zero. But talking about the angles, they not needed to zero. But the forces which are acting at particular 
angles, must need to be equal to zero. The basic need of the forces to make the body in equilibrium. 

4. According to lami's theorem 

A. the three forces must be equal 
B. the three forces must be at 120º to each other 
C. the three forces must be in equilibrium 
D. if the three forces acting at a point are in equilibrium, then each force is proportional to the sine of the 
angle between the other two 
 

Answer: - Option D 
Explanation: According to lami's theorem Statement, if the three forces acting at a point are in equilibrium, 
then each force is proportional to the sine of the angle between the other two. 
 
5. Cantilever beam has one end  _________ and other end _______. 

a. hinged, free 
b. fixed, free 
c. fixed, hinged 
d. none of the above 
 
Answer: - Option B 
Explanation: Cantilever beam has one end fixed and other end free. 
 
6. Which of the following conditions should be satisfied for co-planer concurrent forces to be in equilibrium? 

a. Σ Fx = Σ Fy = 0 
b. Σ M = 0 
c. Both a. and b. 
d. None of the above 
 
Answer: - Option A 
Explanation: Σ Fx = Σ Fy = 0 
 
7. The second condition of equilibrium of a body is ___ 
a) Sum of all force on a body should be zero 
b) Sum of all moments on a body should be zero 
c) Sum of the initial and final force should be zero 
d) Relative difference of forces should be zero 
 
Answer: - Option B 
Explanation: The second condition for a body to exist in equilibrium is that the sum of all moments on the 
body must be zero. Which means that the resultant moment on a body should be zero. 



 

 
 

8. What can be said about a body which is moving with a constant velocity? 
a) It is in static equilibrium 
b) it is in dynamic equilibrium 
c) it is in the state of non-equilibrium 
d) its distance is conserved 
 
Answer: - Option B 
Explanation: When a body is moving with constant velocity, there is no net force or moment acting on it. 
Hence, the body is in equilibrium. But since the body is moving, the equilibrium is known as dynamic 
equilibrium. Static equilibrium occurs when the body is at rest. 

9. Two forces are acting on a body. For the body to remain in equilibrium, the forces have to be ____ 
a) Equal in magnitude and opposite in direction 
b) Equal in direction and opposite in magnitude 
c) In the same direction 
d) In perpendicular directions 
 
Answer: - Option A 
Explanation: Only when the forces are equal in magnitude and opposite in direction, the net force will be 
zero on the body. Since there is no moment, we need not care about the second condition of equilibrium. 
The body is in equilibrium only when the net force acting on it is zero which is satisfied only in this manner. 

10. If a body returns to its original state of equilibrium after giving it a small displacement, the equilibrium is 
known as ______ 
a) Stable equilibrium 
b) Unstable Equilibrium 
c) Neutral Equilibrium 
d) Simple equilibrium 
 
Answer: - Option A 
Explanation: The body is said to be in the state of stable equilibrium if it returns to its original equilibrium 
after giving it a slight displacement. In unstable equilibrium, the body does not return to its original 
equilibrium and moreover also does not achieve any other equilibrium. In neutral equilibrium, the body 
attains a new equilibrium every time it is displaced. 

11. According to Lami’s theorem___________________? 

A.three forces acting at a point will be in equilibrium 

B.three forces acting at a point can be represented by a triangle, each side being proportional to force 

C.if three forces acting upon a particle are represented in magnitude and direction by the sides of a 

triangle, taken in order, they will be in equilibrium 

D.if three forces acting at a point are in equilibrium, each force is proportional to the sine of the angle 

between the other two. 

E.none of the above 

 
Answer: - Option D 
Explanation: According to Lami’s theorem, if three forces acting at a point are in equilibrium, each force is 
proportional to the sine of the angle between the other two. 



 

 
 

12. Example for cantilever beam is ______ 
a) Portico slabs 
b) Roof slab 
c) Bridges 
d) Railway sleepers 
 
Answer: - Option A 
Explanation: A beam which is fixed at one end and is free at other end, it is called cantilever beam. The 
examples for it are portico slabs and sunshades. 

13. The diagram depicts _______ kind of beam. 

 
a) Cantilever 
b) Continuous 
c) Over hanging 
d) Propped cantilever 
 
Answer: - Option A 
Explanation: A beam which is fixed at one end and free at other end is called cantilever beam. In this 
case, some support other than the existing ones may be provided in order to avoid excessive deflection or 
to reduce the amount of bending moment, the additional support is known as a prop. The beam is known 
as a propped cantilever beam. 

14. Fixed beam is also known as __________ 
a) Encastered beam 
b) Built on beam 
c) Rigid beam 
d) Tye beam 
 
Answer: - Option A 
Explanation: A beam which is fixed at both supports is called fixed beam or encastered beam. All framed 
structures are examples of fixed beams. 

15.  U.D.L stands for? 
a) Uniformly diluted length 
b) Uniformly developed loads 
c) Uniaxial distributed load 
d) Uniformly distributed loads 
 
Answer: - Option A 
Explanation: These loads are uniformly spread over a portion or whole area. They are generally 
represented as rate of load that is Kilo Newton per meter length (KN/m). 

https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-types-beams-loads-q3.png


 

 
 

16. Continuous beams are _________ 
a) Statically determinate beams 
b) Statically indeterminate beams 
c) Statically gravity beams 
d) Framed beams 
 
Answer: - Option B 
Explanation Fixed beams and continuous beams are statically indeterminate beams which cannot be 
analyzed only by using static equations. 

17. A beam which extends beyond it supports can be termed as __________ 
a) Over hang beam 
b) Over span beam 
c) Isolated beams 
d) Tee beams 
 
Answer: - Option A 
Explanation A Beam extended beyond its support. And the position of extension is called as over hung 
portion. 

18. Units of U.D.L? 

  

 
a) KN/m 
b) KN-m 
c) KN-m×m 
d) KN 
 
Answer: - Option A 
Explanation: As these loads distribute over span the units for this kind of loads will be load per meter 
length i.e KN/m. It is denoted by “w”. 

19.  A simple support offers only _______ reaction normal to the axis of the beam. 
a) Horizontal 
b) Vertical 
c) Inclined 
d) Moment 
 
Answer: - Option B 
Explanation: In a simple support there will not be any resistance to horizontal loads, moment or rotation. In 
fact, it only offers a vertical reaction normal to the axis of the beam. 

https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-types-beams-loads-q9.png


 

 
 

20. ________ support develops support moment. 
a) Hinged 
b) Simple 
c) Fixed 
d) Joint 
 
Answer: - Option C 
Explanation: A fixed support offers resistance against horizontal and vertical movement and against the 
rotation of the member and that in turn developers support moment. 

21. Hinge support is called as __________ 
a) Socket joint 
b) Swivel joint 
c) Ball joint 
d) Pin joint 
 
Answer: - Option D 
Explanation: Hinge support is one, in which the position is fixed but not the direction. In their words hinged 
support offers resistance against vertical and horizontal moments.it is fixed in such a way that it resembles 
like a pin joint. 

22. Name the support from following figure. 

 
a) Hinge support 
b) Fixed support 
c) Free support 
d) Roller support 
 
Answer: - Option B 
Explanation: In the above figure we can observe that the beam is supported at both the ends so the beam 
is fixed at both ends. Hence the support is a fixed support. 

23. For a simply supported beam, the moment at the support is always __________ 
a) Maximum 
b) Zero 
c) Minimum 
d) Cannot be determined 
 
Answer: - Option B 
Explanation: As the moment is a product of force and perpendicular distance, the flexural moment at the 
support is zero because there is no distance at the support. 
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24. “Hinged support offers resistance against rotation”. 
a) True 
b) False 
 
Answer: - Option B 
Explanation: A hinged support offers resistance against horizontal and vertical movement but not against 
rotation. It support offers a vertical and horizontal reaction only. 

25. Find the reaction at simple support A? 

 
a) 6.5 kN 
b) 9 kN 
c) 10 kN 
d) 7.5 kN 
 
Answer: - Option D 
Explanation: Total load = 10 kN 
Taking moment at A = 0 
4 × R @ B – 10 = 0 
R @ B = 2.5 kN 
Reaction at A = 10 – 2.5 = 7.5kN. 

26.  Roller support is same as _____ 
a) Hinged support 
b) Fixed support 
c) Simply support 
d) Roller support 
 
Answer: - Option C 
Explanation: The support reaction is normal to the axis of the beam. It facilitates the vertical support. It 
helps the beam to overcome the temperature stresses effectively. It is similar to simple support. 

27. Hinged supports offers vertical and ________ reaction. 
a) Horizontal 
b) Moment 
c) Rotation 
d) Couple 
 
Answer: - Option A 
Explanation: A hinged support offers a vertical and horizontal reaction. The pin jointed support offers 
resistance against horizontal and vertical movements but not against rotation movement. 

28. A beam is a structural member which is subjected to 
A. Axial tension or compression 
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B. Transverse loads and couples 
C. Twisting moment 
D.No load, but its axis should be horizontal and x-section rectangular or circular 
 
Answer: - Option B 
Explanation: Beam is structural member which is subjected to Transverse loads and couples to get shear 
force and bending moment. 

29. A cantilever is a beam whose 
A.Both ends are supported either on rollers or hinges 
B.One end is fixed and other end is free 
C.Both ends are fixed 
D.Whose both or one of the end has overhang 
 

Answer: - Option B 
Explanation: A cantilever is a beam whose One end is fixed and other end is free. 
 
30. _ is a horizontal structural member subjected to transverse loads perpendicular to its axis. 
a) Strut 
b) Column 
c) Beam 
d) Truss 
 
Answer: - Option C 
Explanation: A beam is a horizontal structural member subjected to a transverse load perpendicular to its 
own axis. Beams are used to support weights of roof slabs, walls and staircases. The type of beam usually 
depends upon the span, type of load elasticity and type of structure. 

31. What is beam? 
a) structural member subjected to transverse loads 
b) structural member subjected to axial loads only 
c) structural member subjected to seismic loads only 
d) structural member subjected to transverse loads only 
 
Answer: - Option A 
Explanation Beam is a structural member subjected to transverse loads that is loads perpendicular to its 
longitudinal axis. The mode of deflection of beam is primarily by bending. 

32. Structural members subjected to bending and large axial compressive loads are known as 
a) strut 
b) purlin 
c) beam-column 
d) lintel 
 
Answer: - Option C 
Explanation Structural members subjected to bending accompanied by large axial compressive loads at 
the same time are known as beam-column. A beam-column differs from column only by presence of 
eccentricity of load application, end moment, transverse load. 

33. ________ support develops support moment. 
a) Hinged 



 

 
 

b) Simple 
c) Fixed 
d) Joint 
 
Answer: - Option C 
Explanation A fixed support offers resistance against horizontal and vertical movement and against the 
rotation of the member and that in turn developers support moment. 

34. For a simply supported beam, the moment at the support is always__________ 
a) Maximum 
b) Zero 
c) Minimum 
d) Cannot be determined 
 
Answer: - Option B 
Explanation As the moment is a product of force and perpendicular distance, the flexural moment at the 
support is zero because there is no distance at the support. 

35. The second condition of equilibrium of a body is ___ 
a) Sum of all force on a body should be zero 
b) Sum of all moments on a body should be zero 
c) Sum of the initial and final force should be zero 
d) Relative difference of forces should be zero 
 
Answer: - Option B 
Explanation: The second condition for a body to exist in equilibrium is that the sum of all moments on the 
body must be zero.  
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05 – FRICTION Marks:-12 

Content of Chapter:- 
5.1 Friction and its relevance in engineering 
5.2 types and laws of friction, limiting equilibrium, 
5.3 limiting friction, co-efficient of friction, angle of friction, angle of repose 
5.4 relation between co-efficient of friction and angle of friction. 
5.5 Equilibrium of bodies on level surface subjected to force parallel and inclined to plane. 
5.6 Equilibrium of bodies on inclined plane subjected to force parallel to the plane only. 
5.7 Equilibrium of bodies on inclined plane subjected to force parallel to the plane only.(Numerical) 
5.8 FBD of ladder in friction, 

 
1.   Kinetic friction is 
   A. Maximum value of frictional force when a body is about to move 
   B. Friction between two well lubricated bodies 
   C. Friction force acting when the body is in motion 
   D. Friction force which keeps a body in motion 
 
Answer: - Option C 
Explanation: Definition of Kinetic friction is Friction force acting when the body is in motion 
 
2. The limiting force of friction is 
   A. The value of friction force which stops the movement of the body 
   B. The value of friction force which cannot exit under a situation 
   C. The friction force acting on the body is just about to move 
   D. The friction force acting on a body when it is in motion 
 
Answer: - Option C 
Explanation: Definition of The limiting force of friction is friction force acting on the body is just about to 
move. 
 
3. If the angle of friction is zero a body will experience 
   A. Infinite friction 
   B. Zero friction 
   C.The force of friction will act normal to the plane 
   D. The force of friction will act in the direction of motion 
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Answer: - Option B 
Explanation: If the angle of friction is zero a body will experience as Zero friction. 
 
4. The coefficient of kinetic friction is less than the coefficient of static friction. 
a) True 
b) False 
 
Answer: - Option A 
Explanation: The value of kinetic energy is directly proportional to the normal reaction between the two 
surfaces. Thus the coefficient of kinetic friction is less than the coefficient of static friction. 

5. The coefficient of static friction is ___________ 
a) Less than the coefficient of kinetic friction 
b) Greater than the coefficient of limiting friction 
c) Equal to the coefficient of kinetic friction 
d) Equal to the tangent of the angle of friction 
 
Answer: - Option D 
Explanation The angle which the resultant of the limiting friction and the normal reaction which makes the 
normal reaction is called the angle of friction. But the tangent of the angle of friction is equal to the 
coefficient of static friction. 

6. Which of the following kinetic friction is smaller? 
a) Limiting friction 
b) Static friction 
c) Rolling friction 
d) Sliding friction 
 
Answer: - Option C 
Explanation The force which comes into play when a body rolls over the surface of another body is called 
rolling friction. For the same magnitude of a normal reaction, rolling friction is always greater than the 
sliding friction. 

7.  A cubical block rests on an inclined plane of μ = 1/√3, determine the angle of inclination when the block 
just slides down the inclined plane? 
a) 40° 
b) 50° 
c) 30° 
d) 20° 
 
Answer: - Option C 
Explanation When the block just slides down the inclined plane, the angle of inclination is equal to the 
angle of response. 
tan α = μ= 1/√3,    α = 30°. 

8.  A mass of 4kg rests on a horizontal plane. The plane is gradually inclined until at an angle θ= 15° with 
the horizontal, the mass just begins to slide. What is the coefficient of static friction between the block and 
the surface? 
a) 0.814 
b) 0.27 



 

 
 

c) 1.5 
d) 3.5 
 
Answer: - Option B 
Explanation: θ = 15° is the angle of response. Coefficient of friction, μ = tan θ = tan 15° = 0.27. 

9. A scooter weighs 120kg f. Brakes are applied so that wheels stop rolling and start skidding. Find the 
force of friction if the coefficient of friction is 0.4. 
a) 60kg f 
b) 48kg f 
c) 25kg f 
d) 32kg f 
 
Answer: - Option B 
Explanation: Weight of the scooter = 120kg f ,μ = 0.4 ,f = μ×weight of the scooter = 0.4×120 = 48kg f. 

10.  Friction can be increased by ___________ 
a) Using air cushion 
b) Lubricants 
c) Using sand 
d) Using ball bearings 
 
Answer: - Option C 
Explanation: By throwing sand the force of friction between the wheels and the track becomes easier. On 
rainy days, we throw sand on the slippery ground. This increases the friction between our feet and the 
ground and reduces the chance of slipping. 

11. The force of friction always acts in a direction, ___________ to that in which the body tends to move. 
a) same 
b) opposite 
c) both of the mentioned 
d) none of the mentioned 
 
Answer: - Option B 
Explanation: The force of friction always acts in a direction, opposite to that in which the body tends to 
move. 

12. The magnitude of the force of friction is ____________ to the force, which tends the body to move. 
a) equal 
b) different 
c) both of the mentioned 
d) none of the mentioned 
 
Answer: - Option A 
Explanation: The magnitude of the force of friction is exactly equal to the force, which tends the body to 
move. 

13. The magnitude of the limiting friction (F ) bears a constant ratio to the normal reaction (RN) between the 
two surfaces. 
a) True 
b) False 
 



 

 
 

Answer: - Option A 
Explanation:: The magnitude of the limiting friction (F ) bears a constant ratio to the normal reaction (RRN) 
between the two surfaces. Mathematically 
F/RN = constant. 

14.  The force of friction is _____________ of the area of contact, between the two surfaces. 
a) dependent 
b) independent 
c) both of the mentioned 
d) none of the mentioned 
 
Answer: - Option B 
Explanation:: The force of friction is independent of the area of contact, between the two surfaces. 

15. The force of friction does not depends upon the roughness of the surfaces. 
a) True 
b) False 
 
Answer: - Option B 
Explanation:: The force of friction depends upon the roughness of the surfaces. 

16.  The ratio of magnitude of the kinetic friction to the normal reaction between the two surfaces 
is_____________ than that in case of limiting friction. 
a) greater 
b) less 
c) equal 
d) none of the mentioned 
 
Answer: - Option B 
Explanation:: The magnitude of the kinetic friction bears a constant ratio to the normal reaction between 
the two surfaces. But this ratio is slightly less than that in case of limiting friction. 

17. For moderate speeds, the force of friction 
a) increases 
b) decreases 
c) remains constant 
d) none of the mentioned 
 
Answer: - Option C 
Explanation:: For moderate speeds, the force of friction remains constant. But it decreases slightly with the 
increase of speed 

18. A body of mass 400 g slides on a rough horizontal surface. If the frictional force is 3.0 N, find the angle 
made by the contact force on the body with the vertical. 
a) 350 
b) 360 
c) 370 
d) 380 
 
Answer: - Option C 
Explanation: Let the contact force on the block by the surface be F which makes an angle ϴ with the 
vertical. The component of F perpendicular to the contact surface is the normal force N and the component 



 

 
 

of F parallel to the surface is the friction f As the surface is horizontal, N is vertically upward. For vertical 
equilibrium, N = mg = (0.400 kg) (10 m/s2) = 4.0 N. The frictional force is f = 3.0 N. 
tan ϴ = f/N = 3/4  or, ϴ = tan-1 (3/4) = 370. 

19. A body of mass 400 g slides on a rough horizontal surface. If the frictional force is 3.0 N, find the 
magnitude of the contact force. 
a) 5 N 
b) 10 N 
c) 15 N 
d) 20 N 
 
Answer: - Option A 
Explanation: Let the contact force on the block by the surface be F which makes an angle ϴ with the 
vertical. The component of F perpendicular to the contact surface is the normal force N and the component 
of F parallel to the surface is the friction f As the surface is horizontal, N is vertically upward. For vertical 
equilibrium, N = mg = (0.400 kg) (10 m/s2) = 4.0 N.N The frictional force is f = 3.0 N.  

F = √N2+f2= √42 + 32 = 5 N. 

20.  A heavy box of mass 20 kg is pulled on a horizontal surface by applying a horizontal force. If the 
coefficient of kinetic friction between the box and the horizontal surface is 0.25, find the force of friction 
exerted by the horizontal surface on the box. 
a) 29 N 
b) 39 N 
c) 49 N 
d) 59 N 
 
Answer: - Option C 
Explanation: As the box slides on the horizontal surface, the surface exerts kinetic friction on the box. The 
magnitude of the kinetic friction is f = μN = μmg = 0.25 x (20 kg) x (9.8 m/s 2) = 49 N. 
This force acts in the direction opposite to the pull. 

21. What is the direction in which the limiting friction acts? 
a) Opposite to the direction in which the body tends to move 
b) Opposite to the direction in which the body moves 
c) In the direction in which the body tends to move 
d) In the direction in which the body moves 
 
Answer: - Option A 
Explanation: Limiting friction acts in the opposite direction in which the body tends to move. It has a 
maximum value beyond which it cannot increase. 

22. If the area of contact between the two surfaces is increased by two times, what will be the effect of it on 
the force of friction? 
a) Increases by two times 
b) Decreases by two times 
c) Remains same 
d) Depends on the surface 
 
Answer: - Option C 
Explanation: If the area of contact between the two surfaces is increased by two times then there will be 
no effect on the force of friction as it is independent of the area of contact surface. 



 

 
 

23.The ratio of frictional force to normal reaction is known as _______ 
a) Coefficient of friction 
b) Coefficient of restitution 
c) Coefficient of inertia 
d) Coefficient of force 
 
Answer: - Option A 
Explanation: The ratio of frictional force to the normal reaction at the surface of contact bears a constant 
ratio, this ratio is known as the coefficient of friction 

24. Which of the following is true regarding the limiting friction? 
a) Its value is equal to the force applied in the opposite direction which tends to move the body 
b) Its value is equal to the force applied in the opposite direction which moves the body 
c) Its value is equal to μ.N 
d) It is equal to the normal reaction 
 
Answer: - Option A 
Explanation: For the limiting friction, the maximum value it can attain is μ.N, until then it has the same 
value as the force applied in the opposite direction which tends to move the body. 

25. The angle at which the body just begins to slide down an incline is known as ________ 
a) Angle of inclination 
b) Angle of motion 
c) Angle of repose 
d) Angle of stability 
 
Answer: - Option C 
Explanation: When a body is kept on an incline, upto a certain angle it remains at rest but at a specific 
angle the body begins to slide down if the angle is increased further, this angle is known as the angle of 
repose. 
 
26. For a body on an inclined plane, the value of coefficient of friction is equal to _____ (θ is the angle of 
friction) 
a) Tanθ 
b) Cotθ 
c) Sinθ 
d) Cosθ 
 
Answer: - Option A 
Explanation: For a body on an inclined plane, the coefficient of friction can also be expressed in the form 
of the inclination as μ = Tanθ. 

27. Static frictional force is equal to the coefficient of friction if the normal reaction is unity. 
a) True 
b) False 
 
Answer: - Option B 
Explanation: The above statement talks about static frictional force, this force is always equal to the force 
which is applied on the body and tends to move away. 



 

 
 

28. What is the maximum value of static friction? 
a) Limiting friction 
b) 0 
c) Rolling friction 
d) Kinetic friction 
 
Answer: - Option A 
Explanation: When the applied force is less than the limiting friction, the body remains at rest, and the 
friction into play is called static friction which may have any value between zero and limiting friction. 

29.  A body of mass 1 kg is kept on a rough surface having coefficient of friction = 0.25 being pulled by a 
force of 2N, which frictional force will be acting on the body? 
a) Limiting friction 
b) Static friction 
c) Kinetic friction 
d) Rolling friction 
 
Answer: - Option B 
Explanation: Since the applied force of 2N has a value less than the limiting friction 0.25×9.81 The acting 
friction will be static friction and the body will stay at rest 

30.  A body of mass 1 kg is kept on a rough surface having coefficient of friction = 0.25 being pulled by a 
force of 2N, what will be the value of friction force in N? 
a) 2 
b) 2.5 
c) 0 
d) 4 
 
Answer: - Option A 
Explanation: Since the applied force of 2N has a value less than the limiting friction 0.25×9.81 
The acting friction will be static having a value of 2N. 

31.  A body, resting on a rough horizontal plane required a pull of 181 N inclined at 30° to the plane just to 
move it. It was recorded that a push of 220 N inclined at 30° to the plane just moved the body. Estimate the 
weight of the body in N. 
a) 2000N 
b) 2500N 
c) 1000N 
d) 4000N 
 
Answer: - Option C 
Explanation For vertical equilibrium we have reaction R = W – 181sin30 
horizontally, f = 181cos30 Now considering a push of 220N horizontally f =220cos30 
vertically R = W + 220sin30 solving the equations we get W = 1000N. 

32. A body, resting on a rough horizontal plane required a pull of 181 N inclined at 30° to the plane just to 
move it. It was recorded that a push of 220 N inclined at 30°° to the plane just moved the body. Estimate 
the coefficient of friction. 
a) 0.17 
b) 0.2 
c) 0.5 



 

 
 

d) 0.75 
 
Answer: - Option A 
Explanation For vertical equilibrium we have reaction R = W – 181sin30 
horizontally, f = 181cos30 Now considering a push of 220N 
horizontally f = 220cos30 
vertically R = W + 220sin30 solving the equations we get μ = 0.171. 

33.  A body of mass 1 kg is kept on a rough surface is being pulled by a force of 2N, what will be the value 
of coefficient of friction if it just begins to move. Take g = 10m/s2. 
a) 0.2 
b) 0.25 
c) 0 
d) 0.4 
 
Answer: - Option A 
Explanation The acting friction will be limiting having a value of 2N. Since the body just begins to move, 
we have f = μN = 2N therefore μx10 = 2N ,μ = 0.2. 

34. If a ladder weighing 250N is placed against a smooth vertical wall having a coefficient of friction 
between it and floor 0.3, then what is the maximum force of friction available at the point of contact between 
the ladder and the floor? 
a) 75N 
b) 35N 
c) 50N 
d) 25N 
 
Answer: - Option A 
Explanation: f = μR = μmg f = 0.3×250 = 75N. 

35. A body of mass 2kg begins to slide down a plane inclined at an angle of 45° with the horizontal. The 
force of friction will be? 
a) 19.6sin 45° 
b) 9.8sin 45° 
c) 19.6cos 45° 
d) 9.8cos 45° 
 
Answer: - Option A 
Explanation When the body just slides down on the inclined plane, f = mgsinθ = 2×9.8sin 45° 
f = 19.6sin 45°. 
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06 – CENTROID AND CENTRE OF GRAVITY Marks:-12 

Content of Chapter:- 
6.1 Centroid of geometrical plane figures 
6.2 Centroid of composite figures composed of not more than three geometrical figures 
6.3 Centroid of geometrical plane figures 
6.4 Centre of Gravity of simple solids 
6.5 Centre of Gravity of simple solids such as Cube, cuboid, cone, 
6.6 Centre of Gravity of simple solids such as cylinder, sphere, hemisphere 
6.7 Centre of Gravity of composite 
6.8 Centre of Gravity of composite figure, composed of not more than two simple solids., 

 
1. The point through which the whole weight of the body acts is called _____________ 
a) Inertial point 
b) Center of gravity 
c) Centroid 
d) Central point 
 
Answer: - Option B 
Explanation: The centre of gravity of a body is the point through which the whole weight of the body acts. 
A body’s center of gravity is the point around which the resultant torque due to gravity forces vanishes. 
Where a gravity field can be considered to be uniform and the centre of gravity will be the same. 

2. Where will be the centre of gravity of a uniform rod lies? 
a) At its end 
b) At its middle point 
c) At its centre of its cross sectional area 
d) Depends upon its material 
 
Answer: - Option B 
Explanation: The centre of gravity of a uniform rod lies at its middle point. The whole weight of the rod acts 
through its middle point. 

3. Where the center of gravity of a circle lies? 
a) At its centre 
b) Anywhere on its radius 
c) Anywhere on its circumference 
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d) Anywhere on its diameter 
 
Answer: - Option A 
Explanation: The whole weight of a circle can be assumed to act through its center. So the center of 
gravity of a circle is at its center. 

4. Where will be the center of gravity of the following section will lie In coordinates? 

 
a) (6,3) 
b) (6,6) 
c) (6,1.5) 
d) (1.5,3) 
 
Answer: - Option C 
Explanation: The centre of gravity of this rectangular area will be half of 3cm from x-axis and half of 12 
from the y-axis. Therefore the center of gravity will be at (6, 1.5). 

5. Where will be the centre of gravity of the T section shown in the figure? 

 
a) At 8.545cm 
b) At 6.5cm 
c) At 5cm 
d) At 9.25cm 
 
Answer: - Option A 
Explanation: The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = ( 36×11.5 + 30×5) / (36+30) = 
8.545cm. 
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6. Where will be the center of gravity of the L-section shown in the figure? 

 
a) (1.28,2.64) 
b) (1.45,3.24) 
c) (1.64,3.28) 
d) (2.24,3.68) 
 
Answer: - Option A 
Explanation The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (10×3.5 + 4×0.5) / (10+4) = 
2.64cm. This will on for the y-axis. For the x-axis, The center of gravity is given by, x = (a1x1 + a2x2) / (a1 + 
a2) = (0x1 + 4×2) / (10+4) = 1.28cm. So the center of gravity will be at (1.28,2.64). 

7. Where will be the center of gravity of the figure shown? 

 
a) (3.45,4.52) 
b) (3.59,7.42) 
c) (3.66,8.84) 
d) (3.88,8.88) 
 
Answer: - Option D 
Explanation: Area of triangle = 50, area of rectangle = 100 
The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (50×20/3 + 100×10) / (50+100) = 8.88cm. 
This will on for the y-axis. For the x-axis, the center of gravity is given by, x = (a1x1 + a2x2) / (a1 + a2) = 
(50×6.66 + 100×2.5) / (50+100) = 3.88cm. 
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8. Where will be the center of gravity of an I section will be if the dimension of upper web is 2x10cm, lower 
web is 2×20 and that of flange is 2x15cm If the y-axis will pass through the center of the section? 
a) 7.611cm 
b) 9.51cm 
c) 9.31cm 
d) 11.5cm 
 
Answer: - Option B 
Explanation: The center of gravity is given by, y = (a1y1 + a2y2 + a3y3) / (a1 + a2 + a3) = (20×18 + 30×9.5 + 
40×1 / (20 +30+40) = 1.611cm. 

9. The center of gravity of a circle of radius 10 cm will be _____________ 
a) At its center of the diameter 
b) At the center of the radius 
c) Anywhere on the circumference 
d) Anywhere in its area 
 
Answer: - Option A 
Explanation: The whole weight of a circle can be assumed to act through its center. So the center of 
gravity of a circle is at its center. Whatever may be the radius of the circle the center of gravity will be on its 
center. 

10. A rectangle has dimension of 10cm x 20cm. where will be its center of gravity? 
a) (10,10) 
b) (20,5) 
c) (10,5) 
d) (5,10) 
 
Answer: - Option C 
Explanation: The centre of gravity of this rectangular area will be half of 10cm from x-axis and half of 20cm 
from y-axis. Therefore the center of gravity will be at (10,5). 

11. Where will be the centre of gravity of the T section shown in the figure? 

 
a) 8 
b) 8.5 
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c) 10.5 
d) 11.5 
 
Answer: - Option D 
Explanation: The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (100×17.5 + 150×7.5) / 
(100+150) = 11.5cm 

12. Where will be the center of gravity of the L-section shown in figure? 

 
a) (4.33, 2.33) 
b) (4, 6) 
c) (2.33, 4.33) 
d) (1, 5) 
 
Answer: - Option C 
Explanation: The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (20×7 + 16×1) / (20+16) = 
4.33cm. This will on for the y-axis. For the x-axis, The center of gravity is given by, x = (a1x1 + a2x2) / (a1 + 
a2) = (20×1 + 16×4) / (20+16) = 2.33cm. So the center of gravity will be at (2.33, 4.33). 

13. Where will be the center of gravity of the figure shown? 

 
a) (3.45,4.52) 
b) (3.59,4.52) 
c) (3.66,5.17) 
d) (4.01,5.15) 
 
Answer: - Option B 
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Explanation: Area of triangle = 20, area of rectangle = 50 
The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (20×10/3 + 50×5) / (20+50) = 4.52cm. This 
will on for the y-axis. For the x-axis, The center of gravity is given by, x = (a1x1 + a2x2) / (a1 + a2) = (20×6.33 
+ 50×2.5) / (20+50) = 3.59cm. 
So the center of gravity will be at (3.59,4.52). 

14. Where will be the center of gravity of the shown figure? 

 
a) (4.66,6.332) 
b) (4.34,3.24) 
c) (4.25,6.45) 
d) (4.87,6.41) 
 
Answer: - Option A 
Explanation: Area of triangle = 25, area of rectangle = 100 
The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (25×10/3 + 100×5) / (25+100) = 4.66cm. This 
will on for the y-axis. For the x-axis, The center of gravity is given by, x = (a1x1 + a2x2) / (a1 + a2) = 
(25×11.66 + 100×5) / (25+100) = 6.332cm. So the center of gravity will be at (4.66,6.332). 

15. Where will be the center of gravity of an I section will be if the dimension of web is 2x20cm and that of 
flange is 2x15cm If the y-axis will pass through the center of the section? 
a) 8.5cm 
b) 9.5cm 
c) 10.5cm 
d) 11.5cm 
 
Answer: - Option B 
Explanation:The center of gravity is given by, y = (a1y1 + a2y2 + a3y3) / (a1 + a2 + a3) = (40×18 + 30×9.5 
+40×1 / (40 +30+40) = 9.5cm. 

16. Where will be the center of gravity of an T section will be if the dimension of web is 2x20cm and that of 
flange is 2x15cm If the y-axis will pass through the center of the section? 
a) 10.5cm 
b) 11.45cm 
c) 12.35cm 
d) 12.85cm 
 
Answer: - Option B 
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Explanation:The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (40×16 + 30×7.5)/ (30+40) = 
12.35cm. 

17. Where will be the center of gravity of the following section? 
a) 7.33cm 
b) 8.33cm 
c) 9.33cm 
d) 10.33 
 
Answer: - Option B 
Explanation:Area of triangle = 50, area of rectangle = 50 
The center of gravity is given by, y = (a1y1 + a2y2) / (a1 + a2) = (50×11.66 + 50×5)/(50+50) = 8.33cm. 

18. Where will be the center of gravity of an I section will be if the dimension of upper web is 2x8cm, lower 
web is 2×16 and that of flange is 2x12cm If the y-axis will pass through the center of the section? 
a) 7.611cm 
b) 7.44cm 
c) 6.53cm 
d) 6.44cm 
 
Answer: - Option D 
Explanation: Area of upper web a1 = 16cm, area of flange a2 = 24, area of lower web a3 = 32. 
The center of gravity is given by, y = (a1y1 + a2y2 + a3y3) / (a1 + a2 + a3) = (16×15 + 24×8 +32×1 / (16 
+24+32)) = 6.44cm. 
 

19. For the body which is symmetrical to both of its axes, where the center of gravity will be? 
a) At the right side of the body 
b) On one of the axes 
c) At the point of intersection of the axes 
d) On one of the edges 
 
Answer: - Option C 
Explanation: When a body is symmetrical about both its axes, then the center of gravity lies at the point of 
intersection of these axes. For example, let’s take a square, the center of gravity is the point of intersection 
of its diagonals as it is the symmetrical figure. 

20.  Centre of gravity is the point in the body, through which resultant forces act. 
a) False 
b) True 
 
Answer: - Option B 
Explanation: A body is a collection of many particles on which force due to gravity is acted, we consider 
the point called the center of gravity as the point through which resultant forces act. 

21.  If anybody is suspended, then at _______________ the body can be balanced. 
a) Center of gravity 
b) Right corner 
c) Centre of an edge 
d) Left corner 
 
Answer: - Option A 



 

 
 

Explanation: A body is a collection of many particles on which force due to gravity is acted, we consider 
the point called the center of gravity as the point through which resultant forces act. So when a body is 
hung, it is balanced at the point of the center of gravity. 

22. Find the Centre of gravity’s Y-coordinate for the following? 

 
a) 2a/3 
b) a/2 
c) 3a/2 
d) a/3 
 
Answer: - Option D 
Explanation: For the given triangle, the Centre of gravity lies at the intersection point of the medians. From 
the equilateral triangle, it is clear that it lies at one-third of the height. 

23.  The centre of gravity is the ratio of ________ to _________ 
a) The product of centroid and weight to the total weight 
b) The addition of centroid and weight to the total weight 
c) The subtraction of centroid and weight to the total weight 
d) The product of centroid and weight to the total mass 
 
Answer: - Option A 
Explanation: The product of the centroid of the section to its weight to the total weight of the body is the 
centre of gravity. Thus the answer. The ratio is generally used to locate the coordinate of the centroid or the 
centre of gravity. 

24. The centre of volume is the ratio of ________ to _________ 
a) The product of centroid and mass to the total weight 
b) The addition of centroid and weight to the total weight 
c) The subtraction of centroid and volume to the total weight 
d) The product of centroid and volume to the total volume 
 
Answer: - Option D 
Explanation: The product of the centroid of the section to its volume to the total volume of the body is the 
centre of volume. Thus the answer. The ratio is generally used to locate the coordinate of the centroid or 
the centre of volume. 

25. The center of gravity of a triangle is on ______ 
a) centroid 
b) circum center 
c) in center 



 

 
 

d) ortho center 
 
Answer: - Option A 
Explanation: The center of gravity is defined as point on which whole weight if body balances (or) a point 
through which the resultant of forces of gravity of every particle in body acts. For planar objects like triangle 
the center of gravity will be at its centroid. 

26. The center of gravity of a circular ring will be a ______________ 
a) line which acts as axis of that ring 
b) point anywhere in its inner circumference 
c) point at center of ring 
d) point on centroid of cross section of ring 
 
Answer: - Option C 
Explanation: The center of gravity is defined as point on which whole weight if body balances (or) a point 
through which the resultant of forces of gravity of every particle in body acts. It is also called center of 
mass. It may not necessarily lie within the body. 

27.  For symmetrical objects the center of gravity lies at intersection of axes. 
a) True 
b) False 
 
Answer: - Option A 
Explanation: The center of gravity is defined as point on which whole weight if body balances (or) a point 
through which the resultant of forces of gravity of every particle in body acts. It may not necessarily lie 
within the body. 

28.  The center of gravity of a right angled triangle having h as height and b as base length and vertex at 90 
degrees is at origin. 
a) (h/3,b/3) 
b) (b/4,h/4) 
c) (b/3,h/3) 
d) (h/2,b/2) 
 
Answer: - Option C 
Explanation: Given is a right angled triangle having h as height and b as base length and vertex at 90 
degrees is at origin. The center of gravity coincides with the centroid of the triangle the given answer is the 
centroid for such a triangle. 

29. The center of gravity of a rectangle having h as height and w as width, one of its vertex is origin and its 
width is along x-axis is _____________ 
a) (w/3,h/3) 
b) (w/4,h/4) 
c) (h/2,w/2) 
d) (w/2,h/2) 
 
Answer: - Option D 
Explanation:: Given a rectangle having h as height and w as width, one of its vertices is the origin and its 
width is along x-axis which is a symmetric planar object and for symmetrical objects the center of gravity 
lies at the intersection of axes. 

30. The centre of gravity of a right circular cone lies on its axis of symmetry at a height of 



 

 
 

 
   A. h / 2 
   B. h / 3 
   C. h / 4 
   D. h / 5 
  
Answer: - Option C 
Explanation:: The centre of gravity of a right circular cone lies on its axis of symmetry at a height of h / 4. 

31. Distance of centre of gravity of a solid cone from the vertex is… 

A.3h/4 
B.4h/5 
C.2h/6 
D.6h/3 
 

Answer: - Option A 
Explanation:: Distance of centre of gravity of a solid cone from the vertex is 3h/4. 

32. Distance of centre of gravity of a solid cone from the base is… 

A.2h/1 
B.3h/2 
C.1h/4 
D.4h/5 
 
Answer: - Option C 
Explanation: Distance of centre of gravity of a solid cone from the base is 1h/4. 
 
33. If the object has two axes of symmetry, the centroid will be at the intersection of the… 

A.One axis 
B.Two axis 
C.Three axis 
D.Four axis 
 
Answer: - Option A 
Explanation: If the object has two axes of symmetry, the centroid will be at the intersection of the two axis. 

34. Center of gravity of an object depends on it’s 

A.weight 
B.mass 
C.density 
D.shape 
 
Answer: - Option B 
Explanation: Center of gravity of an object depends on its mass. 



 

 
 

35. The axis about which moment of area is taken is known as… 

A.Axis of area 
B.Axis of moment 
C.Axis of reference 
D.Axis of rotation 
 
Answer: - Option C 
Explanation: The axis about which moment of area is taken is known as Axis of reference. 
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