
ELEMENTS OF CIVIL ENGINEERING AND ENGINEERING MECHANICS 

IMPORTANT QUESTIONS WITH SOLUTIONS FOR IAT 3 

1. Determine the moment of inertia of the area shown in Fig. 1a about given X and Y axis. 

 

 

 



 

 

 

2. Determine polar moment of inertia  of the section about AB  shown in Fig. 2a   ( All dimension are in mm ) 

 



 
 

 

 

 



 

 

3. Derive an expression for moment of inertia of a rectangular plate by method of integration. 

 

4. State perpendicular axis theorem. 

The moment of inertia (MI) of a plane area about an axis normal to the plane is equal to the sum of the moments of 
inertia about any two mutually perpendicular axes lying in the plane and passing through the given axis. That means 
the Moment of Inertia Iz = Ix+Iy .  

5. Define (i) Velocity (ii) Distance and (iii) Acceleration 

Velocity is speed in a given direction. Speed describes only how fast an object is moving, whereas velocity 
gives both the speed and direction of the object’s motion being a vector quantity. The standard unit to 
measure velocity is meter per second (m/s or ms-1). For example, “10 meters per second” is scalar and “10 
meters per second West” is vector. 

Distance is the actual length traveled from initial to final position where as displacement is the shortest 
distance between the two positions. Both, displacement and distance has standard unit meters. 

Acceleration is defined as the rate of change of velocity with time. Acceleration is the rate at which an object 
speeds up or slows down. If the object speeds up it is said to have positive acceleration. If the object slows 
down it is said to have negative acceleration also called as retardation. Acceleration is also a vector quantity. 
The standard unit to measure acceleration is meter per second squares (m/s2 or ms-2). 

 

6. A car starts from rest and travels on a straight road with a constant acceleration of 1.2m/s2. After some 

time a scooter passes by it travelling in the opposite direction with a uniform velocity of 24 kmph. The 

scooter reaches the starting position of the car 30 sec after car had left from there. Determine when and 

where two vehicles passed each other. 

 

 

  



7. Define (i) Rectilinear motion (ii) Curvilinear motion (iii) Motion under gravity 

Rectilinear motion is another name for straight-line motion. This type of motion describes the 
movement of a particle or a body.  
 
A body is said to experience rectilinear motion if any two particles of the body travel the same 
distance along two parallel straight lines. The figures below illustrate rectilinear motion for a 
particle and body.  
 
 
Rectilinear motion for a particle:  
 

 

Curvilinear motion is defined as motion that occurs when a particle travels along a curved path. The 
curved path can be in two dimensions (in a plane), or in three dimensions. This type of motion is 
more complex than rectilinear (straight-line) motion.  

 

 

A particle which is moving under gravity alone is moving in a straight line under constant 
acceleration, so all the concepts applied to linear motion under constant acceleration may equally 
be applied here.  
On the ordinary level paper the acceleration due to gravity is taken as 10 m/s2, whereas on the 
higher level the value for g is 9.8 m/s2.  
We adopt the same sign convention here as in Cartesian geometry, namely "up" is positive, "down" 
is negative.  

The equations of motion are now: 

 

 

 

 

 

8. With the help of neat sketch explain the following terms angle of projection, time of flight, horizontal range 

and maximum height attained by the particle. 

Time of Flight 

https://www.real-world-physics-problems.com/rectilinear-motion.html


The time of flight of a projectile motion is the time from when the object is projected to the time it reaches 

the surface.  

Maximum Height 

The maximum height is reached when Vy=0. Using this we can rearrange the velocity equation to find the 

time it will take for the object to reach maximum height. From the displacement equation we can find the 

maximum height 

y= uyt - (1/2)gt2 
At t=T/2 , y=H 

H= usinΦ.T/2 - (1/2)g(T/2)2 

substituting T 

H= usinΦ.usinΦ/g - (1/2)g(usinΦ/g)2 

= (u2sin2)/g - (u2sin2)/2g 

H= (u2sin2)/2g 

 
Range is the total horizontal distance covered during the time of flight. 

From equation for horizontal motion, x=uxt  

When t=T , x=R 

R= uxT = ucos.2usinΦ/g 

= u22sinΦcosΦ/g = u2sin2Φ/g using 2sinΦcosΦ= sin2Φ 

R= (u2sin2Φ)/g 

 

Angle of projection 

The "angle of reach" is the angle (θ) at which a projectile must be launched in order to go a distance d , 

given the initial velocity v . 

 

 

9. A stone is thrown vertically upwards and returns to the ground in 6s. How high will it go and also initial 

velocity of projection? 



 
10. Derive the equation of path of the projectile. 

 



 

11.  A projectile is fired from the top of a cliff 20m height with an initial velocity of 15m/sec at an upward angle 

of 300 to horizontal. Neglecting air resistance determine, the horizontal distance from the gun point to the 

point where the projectile strikes the ground. 



 

12. The acceleration, a, of a particle, at time t seconds is given by:   This model is valid for 0 t

80. Given that the particle starts at rest, find the distance travelled by the particle when t= 80. 



 


