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Note: Answer any five full questions from Q1 to Q7
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1(a) | Determine the moment of inertia of the shaded area shown in Fig. 1a about | [10] [CO1045 [3

given X and Y axis.
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2 (a)

Determine polar moment of inertia and radius of gyration about centroidial | [10]

axis of I section shown in Fig. 2a ( All dimension are in mm )
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3 (a)

Derive an expression for moment of inertia of a triangle about horizontal
centroidial axis by method of integration.

[08]
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(b)(State parallel axis theorem.

CO104.5

4 (a) Define (i) Velocity (ii) Displacement and (iii) Acceleration

[03]

CO104.6

(b)]A car starts from rest and travels on a straight road with a constant
acceleration of 1.2m/s”. After some time a scooter passes by it travelling in the
opposite direction with a uniform velocity of 36kmph. 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.

[07]

CO104.6

5(a) Define the following
(1) Rectilinear motion (ii) Curvilinear motion (iii) Motion under gravity

(b)| The velocity of a particle along a straight path is defined by a relation v =
6t-3t° mJ/s, where t is in seconds. Knowing that x=0 when t=0. Determine
(1) Determine the particle’s deceleration and position when t=3 sec.

(i1) The distance travelled during these 3 sec.

6 (a)\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.

CO104.6

(b) |A projectile is fired from the top of a cliff 150m height with an initial velocity

of 180m/sec at an upward angle of 30° to horizontal. Neglecting air resistance

determine, the horizontal distance from the gun point to the point where thel
rojectile strikes the ground.

cotodd |

7 (a) Derive the equation of path of the projectile.

[04]

COL04.6

(b) |A ball is projected upwards from the top of a tower 25m high and strikes the
ground after 12secs at a point 300m from the foot of the tower. Determine thel
velocity of projection and also the maximum height attained by the ball above

the ground.

[06]

CO104.6
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i 204 ) Engineering Mechanics Statics and Dynamics

H\\\,g) P02 A car starts from rest and travels on a straight road with a constant acceleration

7 of 1.2 m/s% After some time a scooter passes by it traveling in the opposite direction

_— witha uniform velocity of 36 kmph. The scooter reaches the starting position of the car

: 30 sec after car had left from there. Determine when and where the two vehicles passed
each other.

Solution: Mesting point

Scooter

Refer figure. At t = 0, let the car be at position A and the scooter be at position Z. Let
the two vehicles pass each other at M which is x metres from A, t seC later.

Motion of car Motion of scoeter
Uniform acceleration Uniform velocity
i {Z to A)
v = 36 kmph = 10 m/s
; ' g€

! t= 30 sec
: . s
using v = T

.}
30
5= 300m
- the scooter was 300 m away from the
car when the car startéd its motion

10

(Ato M) {Z to M}
u=0 v=10m/s
vt ) s = {300 - x} metres.
s=x - t=tsec
a=12m/s? ' ) s
t=1tsec usipg V= -
using s = ut + % at?

x=0+%x 12X : 10 302

x= 0.6 e n t

x=300-10t......... (2)

Solving equations (1) and (2]
t=15.53 sec ... Ans.
x=14471m ... Ans.
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