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DEPARTMENT OF COMPUTER SCIENCE ENGINEERING 
 

COURSE MATERIALS 
 

BE100 ENGINEERING MECHANICS 
 

 

VISION OF THE INSTITUTION 
 

To mould true citizens who are millennium leaders and catalysts of change through excellence in 

education. 

MISSION OF THE INSTITUTION 

NCERC is committed to transform itself into a center of excellence in Learning and Research in 

Engineering and Frontier Technology and to impart quality education to mould technically competent 

citizens with moral integrity, social commitment and ethical values. 

 

We intend to facilitate our students to assimilate the latest technological know-how and to imbibe 

discipline, culture and spiritually, and to mould them in to technological giants, dedicated research 

scientists and intellectual leaders of the country who can spread the beams of light and happiness 

among the poor and the underprivileged. 

 

ABOUT DEPARTMENT 
 Established in: 2002 

 Course offered  :  B.Tech in Computer Science and Engineering 

M.Tech in Computer Science and Engineering 
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M.Tech in Cyber Security 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

 
 

DEPARTMENT VISION 
Producing  Highly  Competent, Innovative and Ethical Computer Science and Engineering Professionals to 

facilitate continuous technological advancement. 

 

DEPARTMENT MISSION 
1. To Impart Quality Education by creative Teaching Learning Process  

2. To Promote cutting-edge Research and Development Process to solve real world problems with 

emerging technologies.  

3. To Inculcate Entrepreneurship Skills among Students.  

4. To cultivate Moral and Ethical Values in their Profession.  

PROGRAMME EDUCATIONAL OBJECTIVES 
PEO1: Graduates will be able to Work and Contribute in the domains of Computer Science and Engineering through 

lifelong learning. 

PEO2: Graduates will be able to Analyse, design and development of novel Software Packages, Web 

Services, System Tools and Components as per needs and specifications. 

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing environment by learning 

and applying new technologies. 

PEO4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills, Team work and 

leadership qualities. 

 

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

Free Hand
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consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex engineering 

activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and teamwork: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change. 

 

 

PROGRAM SPECIFIC OUTCOMES (PSO) 
 

 

PSO1: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for Real-time 

Problems and to investigate for its future scope. 

 

PSO2: Ability to learn and apply various methodologies for facilitating development of high quality 

System Software Tools and Efficient Web Design Models with a focus on performance optimization. 

 

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating hardware/software 

products in the domains of Big Data Analytics, Web Applications and Mobile Apps to create innovative career 

path and for the socially relevant issues. 
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COURSE OUTCOMES 
 
 

CO1 Apply the fundamental law of mechanics and equilibrium equations for planar problems. 

CO2 
Classify various supports and loadings and apply the equations of equilibrium for forces system in 
space 

CO3 
Analyze and calculate the area moment of inertia of composite sections, and extend the same for 
mass moment of inertia of simple solids. 

CO4 
Combine the laws of static friction and analyze force system inclusive of frictional forces. 

CO5 
Compute the dynamics of rigid bodies in Cartesian and cylindrical coordinates and its applications 
in translation and rotation. 

CO6 
Analyze vibrations of single degree of freedom systems. 

 

 

 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 
 
 

  
PO1 

 
PO2 

 
PO3 

 
PO4 

 
PO5 

 
PO6 

 
PO7 

 
PO8 

 
PO9 

 
PO10 

 
PO11 

 
PO12 

 
PSO1 

 
PSO2 

 
PSO3 

CO1 3 3 - - - 1 - - - - - 2 1 - 3 

CO2 3 3 3 - - 2 - - - - - 3 1 - 3 

CO3 3 3 - - - - - - - - - 1 1 - 3 

CO4 3 3 2 - - 3 2 - - - - 2 - - 3 

CO5 3 3 - - - 2 - - - - - 2 1 - 3 

CO6 
3 3 3 - - 3 - - - - - 2 - - 3 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 
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QUESTION BANK 
 
 

MODULE I 

 
Q:N 

O: 

 
QUESTIONS 

 
CO 

 

K 

L 

1 State and explain Varignon’s principle of moments. CO1 K2 

2 Draw the free body diagram of each sphere in the given figure. 

 

CO1 K3 

3 The greatest and least resultants of two forces Fl and F2 are 17N and 3N 

respectively. Determine the angle between them when their resultant is 149 

N. 

CO1 K2 

4 Two concurrent forces P & Q are acting on a plane .The maximum and 
minimum value of resultant is 17 N and 3 N respectively. Find the two 

forces 

CO1 K2 

5 A simply supported beam AB of span 4m is carrying point loads 10N, 6N 

& 4N at 1m, 2m & 3m respectively from support A. Calculate reactions 
at supports A and B. 

CO1 K2 

6 Two identical rollers, each of weight 500N are supported by an inclined 

plane and vertical wall as shown in figure. Assuming smooth surfaces, 

find the reactions at the point of contacts A, B and C. 
 

 

CO1 K2 

7 A ladder of weight 30 kg is supported at wall and floor as shown in fig 1 

below. A man of weight 72 kg stands on it vertically, 8 m above the floor 

level. There is a 100 kg force acting at top-most point of the ladder 

vertically. The mass distribution of the ladder is uniform. Considering all 

contact surfaces smooth, draw the free body diagram. 

CO1 K2 



Page 8 
 

 

 

  

8 Concurrent forces of 1,3,5,7,9,11 N are applied to the center of a regular 

hexagon acting towards its vertices as shown in fig . Determine the 

magnitude and direction of the resultant. 

 

CO1 K2 

9 Find the magnitude and direction of resultant of the forces as shown if 

figure. 

 

 

 

CO1 K2 

10 Two cylinders P and Q rest in a channel as shown in Fig. The cylinder P 

has diameter of 100 mm and weighs 200 N, whereas the cylinder Q has 

diameter of 180 mm and weighs 500 N. If the bottom width of the box is 

180 mm, with one side vertical and the other inclined at 60°, determine 

the pressures at all the four points of contact 
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MODULE II 

1 Determine the reactions at supports A and B of the beam as shown in the 

figure. 

 

CO2 K2 

2 Find the support reactions of a cantilever beam of span 6 m carrying a 
UDL of 6kN/m. 

CO2 K4 

3 A force 2i+4j-3k is applied at the point A(1,1,-2). Find the moment of the 
force about the point (2,-1,2) 

CO2 K2 

4 A force P is directed from a point A(4,1,4) meters towards a point B (- 

3,4,1) metres. Determine the moment of force P about x and y axis if it 
produces a moment of 1000 Nm about z axis 

CO2 K5 

5 A beam AB 5 m long, supported on two in termediate supports 3 m apart, 

carries a uniformly distributed load of 0.6 kN/m. The beam also carries 

two concentrated loads of 3 kN at left hand end A, and 5 kN at the right 

hand end B as shown 
 

 

CO2 K5 

6 A beam AB 8.5 m long is hinged at A and supported on rollers over a 

smooth surface inclined at 30° to the horizontal at B. The beam is loaded 

as shown. Determine graphically, or otherwise, the reactions at A and B. 
 

 

CO2 K3 

7 A beam has hinged support at A and roller support at B as shown in Fig. 
 

 

CO2 K5 
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8 A simply supported beam AB of 6 m span is subjected to loading as 

shown in Fig. 

 

  

9 Fig. shows as beam ABCD simply supported on a hinged support 

at A and at D on a roller support inclined at 45° with the vertical. 

Determine the horizontal and vertical components of reaction at support 

A. Show clearly the direction as well as the magnitude of the resultant 

reaction at A. 

 

 

  

10 A beam AB of span 3m, overhanging on both sides is loaded as shown in 

Fig 

 

 

  

 
MODULE III 

1 Figure shows the cross-section of a cast iron beam. 

 
 

CO3 K3 
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2 Find the centre of gravity of a 100 mm × 150 mm × 30 mm T-section. CO3 K3 

3 An I-section has the following dimensions in mm units :Bottom flange = 300 
× 100, Top flange = 150 × 50, Web = 300 × 50. Determine mathematically 

the position of centre of gravity of the section. 

CO3 K2 

4 A rectangular hole is made in a triangular section as shown in Fig. 

Determine the moment of inertia of the section about X-X axis passing 

through its centre of 

gravity and the base BC. 
 

 
 

CO3 K3 

5 State and prove parallel axis theorem. Determine moment of inertia of a built 

up section about X-X axis passing through centre of 

gravity of the section. 
 

 

CO3 K5 

6 Define radius of gyration and product of inertia CO3 K3 

7 Differentiate between polar moment of inertia and product of inertia CO3 K2 

8 State the theorems of Pappus Guldinus. CO3 K5 

9 Derive the mass moment of inertia for a circular plate. (RK Bansal Pg 

223) 
CO3 K5 

10 Derive the mass moment of inertia for a hollow circular cylinder (RK 
Bansal Pg 224) 

CO3 K2 
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MODULE IV 

1 A block of weight 80 N is placed on a horizontal plane where the µ=0.25. 

Find the force that should be applied to the block at an angle of 30o to the 
horizontal to attain condition of limiting equilibrium. 

CO4 K2 

2 Distinguish between static and dynamic friction. CO4 K1 

3 Define angle of friction, coefficient of friction,cone of friction and angle 
of repose. 

CO4 K2 

4 A uniform ladder 4 m long weighs 200 N. It is placed against a wall 

making an angle of 60° with the floor. The coefficient of friction between 

the wall and the ladder is 0.25 and that between the ground and the ladder 

is 0.35. The ladder in addition to its own weight, has to support a man of 

1000 N at the top at B. Calculate: (i) The horizontal force P to be applied 

to the ladder at the ground level to prevent slipping.(ii) If the force P is 

not applied, what should be the minimum inclination of the ladder with 
the horizontal, so that it does not slip with the man at the top? 

CO4 K3 

5 Two blocks A and B of weights 500N and 1000N are placed on an 

inclined plane. The blocks are connected by a string parallel to the 

inclined plane. The coefficient of friction between the inclined plane and 

block A is 0.15 and that for the block B is 0.4. Find the inclination of 

plane when the motion is about to take place. Also calculate the tension 

in the string. The block A is below the block B as shown in the figure. 
 

 

CO4 K1 

6 Find the force required to move a load of 30N up a rough inclined plane, 

applied parallel to the plane. The inclination of the plane is such that 

when the same body is kept on a perfectly smooth plane inclined at an 

angle, a force of 6N applied at an inclination of 300 to the plane keeps the 

same in equilibrium. Assume coefficient of friction between the rough 

plane and the load is equal to 0.3. 

CO4 K2 

7 Find the force required to move a load of 300 N up a rough plane, the 

force being applied parallel to the plane. The inclination of the plane is 

such that when the same load is kept on a perfectly smooth plane inclined 

at the same angle, a force of 60 N applied at an inclination of 30° to the 

plane, keeps the same load in equilibrium. Assume coefficient of friction 

CO4 K3 
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 between the rough plane and the load to be equal to 0.3.   

8 An effort of 200 N is required just to move a certain body up an inclined 

plane of angle 15° the force acting parallel to the plane. If the angle of 

inclination of the plane is made 20° the effort required, again applied 

parallel to the plane, is found to be 230 N. Find the weight of the body 
and the coefficient of friction. 

  

9 Two blocks A and B of weights 1 kN and 2 kN respectively are in 

equilibrium position as shown in Fig. 

 
 

  

10 A load of 500 N is lying on an inclined plane, whose inclination with the 

horizontal is 30°. If the coefficient of friction between the load and the 

plane is 0.4, find the minimum and maximum horizontal force, which 
will keep the load in equilibrium. 

  

 
MODULE V 

1 State and explain D’Alembert’s Principle. CO5 K2 

2 A ball is thrown upward from the top of a tower, 29.4m high at a velocity 
of 19.6m/s. determine the time taken by the ball to reach the ground and 

the velocity with which it strikes the ground. 

CO5 K4 

3 A bus is accelerated at the rate of 0.75m/s2 as it travels from A to B 

knowing that the speed of the bus was 27kmph as it passed A, determine 

a) time required for the bus to reach B b) the corresponding speed as it 

passes B. The distance between A & B is 150m. 

CO5 K4 

4 

4 A man weighing 500 N gets into a lift. Calculate the force exerted by him 

on the floor of the lift when it is: 

i) Moving up with an acceleration of 2.5 m/s2 and 

ii) Moving down with same acceleration. 

CO5 K2 

5 Two bodies of weight 50 N and 30 N are connected to the two ends of a 

light inextensible string. The string is passing over a smooth pulley. 

Determine the acceleration of the system and Tension in the string. Take 

g= 9.80 m/s2. 

CO5 K3 

6 Two bodies of weights 20 N and 10 N are connected to the two ends of 
light inextensible string, passing over a smooth pulley. The weight of 20 

N is placed on a smooth horizontal surface while the weight of 10 N 

CO5 K2 
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 hanging free in air. Find the acceleration of the system and the tension in 

the string. 

  

7 Two bodies of weights 40 N and 15 N are connected to the two ends of a 

light inextensible string, which passes over a smooth pulley. The weight 

40 N is placed on a smooth inclined plane, while the weight 15 N is 

hanging free in air. If the angle of the plane is 150, determine acceleration 

of the system and tension in the string. Take g=9.80 m/s2. 

CO5 K2 

8 A lift has an upward acceleration of 3.45 m/s2. (i) What force will a man 

weighing 51 kg exert on the floor of the lift. (ii) What force would he 

exert if the lift had a downward acceleration of 3.45 m/s2 (iii) What 

upward acceleration would cause his weight to exert a force of 600 N on 
the floor. 

CO5 K3 

9 Explain the concepts of instantaneous centre with figure. 
Explain the following terms with respect to a Simple Harmonic Motion. 

1)Amplitude 2)Time Period 3)Frequency 

The crank of a reciprocating engine is rotating at 210 rpm. The lengths of 

the crank and connecting rod are 20 cm and 100 cm respectively. Find the 

velocity of the piston, when crank has turned through an angle of 450 
with the horizontal. 

  

10 A steam engine has a crank radius of length 15 cm and connecting rod of 

length 75 cm. The cranck rotates in a clockwise direction with a constant 

speed of 300rpm.calculate the velocity and acceleration of the piston P at 
an instant when the angle Θ = 30 0 . 

  

 
MODULE VI 

1 A particle, moving with simple harmonic motion, performs 10 complete 

oscillation per minute and its speed, is 60% of the maximum speed when 

it is at a distance of 8 cm from the centre of oscillation, . Find amplitude, 

maximum acceleration of the particle. Also find speed of the particle, 

when it is 6 cm far from the centre of oscillation. 

CO6 K3 

2 Classify different degree of freedom with proper sketches. CO6 K2 

3 Find amplitude and time period of a particle moving with simple 

harmonic 

motion, which has a velocity of 9 m/s and 4 m/s at the distance of 2 m 

and 3 m respectively from the centre. 

CO6 K3 

4 Find the velocity and acceleration after 0.3 seconds from the extreme 

position of a body, moving with simple harmonic motion with amplitude 
of 0.8 m and period of complete oscillation of 1.6 seconds. 

CO6 K2 

5 A body moving with simple harmonoic motion, has an amplitude of 1 m 
and period of complete oscillation is 2 seconds. Find the velocity and 

acceleration of the body 2/5 of a second after passing the mid-position. 

CO6 K3 

6 A body moving with simple harmonic, has an amplitude of 1 m and a CO6 K2 
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 peroid of oscillation of 2 seconds. What will be its velocity and 
acceleration 0.4 seconds and after passing an extreme position . 

  

7 A body, moving with simple harmonic motion, has an amplitude of 1 

meter and the period of complete oscillation is 2 seconds. What will be 

the velocity and acceleration of the body after 0.4 second from the 
extreme position? 

  

8 The weight of an empty railway wagon is 240 kN. On loading it with 

goods weighing 320 kN, its spring gets compressed by 80 mm. 

(a) Calculate its natural period of vibrations when the railway wagon is 

(i) empty and 

(ii) loaded as above. 

(b) It is set into natural vibrations with an amplitude of 100 mm when 

empty. Calculate the velocity of the railway wagon when its displacement 

is 40 mm from statical equilibrium position 

  

9 A block of mass 50 kg supported by two springs connected in series 

hangs from the ceiling. It can move between smooth vertical guides. The 

spring constants are 4 kN /m and 6 kN /m as shown in Fig 

The block is pulled 40 mm down from its position of equilibrium and 

then released. Determine 

(a) period of vibrations, maximum velocity and acceleration of the block. 

(b) quantities in (a) above, when the block is supported by the springs 

connected in parallel. 
 

 

  

10 . A weight P is attached to springs of stiffness C1 and C2 in two different 
cases as shown in Fig. 

  



Page 
16 

 

 

 

  

 

 

 
APPENDIX 1 

 
CONTENT BEYOND THE SYLLABUS 

S:NO. WEB SOURCE REFERENCES 

1 Trusses- 
https://drive.google.com/file/d/1EjP_E_VFMUzSxBJT5OSukcUum7hFDlrw/view 
https://youtube/lheoBL2QaqU 

2 Particle Dynamics- 

https://drive.google.com/file/d/1K00fUhPVE6griL6rlJ81fcrMzje5p_Sw/view 

https://youtube/LBMHPeJNB4E 

3 Rotating frame of reference 
https://drive.google.com/file/d/1_KJuZv0XtdOctIbRbiboIWuLjIQENxvM/view 
https://youtube/P7zg_Eruudw 
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MODULE 3 

 
Difference between CENTRE OF GRAVITY and CENTROID : 

 The term centre of gravity applies to bodies with mass and weight, and centroid 

applies to plane areas. 

 Centre of gravity of a body is the point through which the resultant gravitational force 

(weight) acts for any orientation of body whereas centroid is the point in the plane 

area such that the moment of that area about any axis through that point is zero. 

 

 
MOMENT OF INERTIA 

 

Moment of inertia is a purely mathematical term which gives a quantitative estimate of the 

relative distribution of the area with respect to some reference axis. 

Consider a thin lamina of area A as shown in figure. Let dA be an elemental area in the plane 

figure. 
 

Let „x‟ be the distance of the elemental area dA from Yaxis and „y‟ be the distance of 

elemental area dA from X axis. 
 

The moment of inertia of the area about X-axis , IXX = ⅀��. �2
 

dA.y is known as the first moment of area about Y axis. The first moment of area is used to 

determine the centroid of the area. 

If the moment of area is again multiplied by the perpendicular distance between dA and 

Yaxis, then the quantity 

dAy
2
 is known as moment of moment of area or second moment of area or area moment of 

inertia about Yaxis. 

Similarly, 
 

∴  second moment of area or area moment of inertia of area A about Y axis , IYY= ⅀��. �2
 

In general, If an elemental area „dA‟ is considered and „r‟ is the distance of the elemental area 

from a reference axis AB, 
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Then the moment of inertia of the entire area about reference axis is given by 
 

IAB = ⅀��. �2
 =∫ ���2

 

If instead of area , the mass (m) of the body is taken into account, then the second moment is 

known as second moment of mass or mass moment of inertia. 
 

∴  if m is the mass of the body and x and y are the perpendicular distances of its centre 

of gravity from Y and X axes, 

Mass moment of inertia about Y axis = mx2 

 

Mass moment of inertia about X axis = my2 

“Hence the product of area(or mass) and the square of the distance of the centroid (or centre 

of gravity) of the area(or mass) from an axis is known as Moment of Inertia of the area(or 

mass) about that axis.” 

Moment of Inertia is represented by I. Moment of inertia about X-axis is represented by IXX 

and about Y-axis is represented as IYY. 

If G is the centroid of the body , the axis passing through the centroid of the body is known 

as centroidal axis and the moment of inertia about the centroidal axis is given by IG. 

Since it is a term obtained by multiplying area by the square of the distance, its unit in SI is 

given as m
4
. 

 

 
POLAR MOMENT OF INERTIA 
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IZZ = ⅀ ��. �2
 

Moment of inertia about an axis perpendicular to the plane of an area is known as polar 

moment of inertia. It is denoted by J or IZZ. Thus the moment of inertia about an axis 

perpendicular to the plane of the area at O in figure is called polar moment of inertia at O and 

is given by, 

 

 

 

 
RADIUS OF GYRATION 

 

Consider an area which has a moment of inertia I with respect to reference axis AB. 
 

Let us assume that this area is compressed to a thin strip of negligible width parallel to axis 

AB. For this strip to have the same moment of inertia I with respect to same reference axis 

AB, the strip should be placed at a distance “k” from the axis AB such that I  =  Ak2,  

where.k = √(I/A) is called the radius of gyration. 

Radius of gyration of a body or a given area about an axis is a distance such that its square 

multiplied by the area gives moment of inertia of the area about the given axis. It is a 

mathematical term given by the relation 

.k = √(I/A), where k= radius of gyration 

I=Moment of Inertia 

A= Cross sectional area. 
 

Suffixes with the moment of inertia also accompany the term radius of gyration k. 

ie kXX = √(IXX/A) 

kYY = √(IYY/A) 
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PERPENDICULAR AXIS THEOREM 
 

“The moment of inertia of an area about an axis perpendicular to its plane at any point O is 

equal to the sum of moments of inertia about any two mutually perpendicular axis through 

the same point lying in the plane of the area” 

If IXX and IYY be the moment of inertia of a plane area about two mutually perpendicular axis 

X-X and Y-Y in the plane of the area, then the moment of inertia of the area IZZ about the 

axis Z-Z is given by 

IZZ = IXX + IYY (IZZ is also known as polar moment of inertia). 
 

Proof: 
 

Let A plane area A is lying in plane X-Y is shown in figure. 

Let x = distance of dA from Y axis 

Y = distance of dA from X axis 

R = distance of dA from Z axis. 

Then r
2
=x

2
+y

2
 

Now moment of inertia of dA about X-axis = dA×y
2
 

moment of inertia of total area A about X-axis = ⅀dA×y
2
 

moment of inertia of entire area A about Y-axis = ⅀dA×x
2
 

moment of inertia of total area A about Z-axis = ⅀dA×r
2
 

⅀dA×r
2
 = ⅀dA(x

2
+ y

2
) 

=⅀dA×x
2
 + ⅀dA×y

2
 

= IXX + IYY 

 

IZZ = IXX + IYY 
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IAB = IG + Ah
2
 

PARALLEL AXIS THEOREM 
 

“if the moment of inertia of a plane area about an axis in the plane of an area through the 

C.G of the plane area be represented by IG , then the moment of inertia of the given plane 

area about a parallel axis AB in the plane of area at a distance „h‟ from the C.G is given by 
 

 
Proof: 

 

Consider an elemental parallel strip dA at a distance y from centroidal axis, 
 

Then IAB = ∑ (y+h)
2
. dA 

=∑(y
2
+2yh+h

2
). dA 

=∑(y
2
) dA +∑(2yh) dA +∑(h

2
) dA 

Here, 1. ∑(y
2
) dA = IG, 

2. ∑(2yh) dA = 2h.∑y. dA, where ∑y. dA is the moment of the total area about X-X 

axis,which is equal to zero because X-X is the centroidal axis. 
 

3. ∑(h
2
) dA = h

2
. ∑ dA = h

2
.A 

Therefore IAB = IG + A h
2
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