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SECTION “A”

[20Q. x 0.5 = 10 marks]

Choose and encircle the most appropriate answer.

1. The moment of inertia of a body does not depend upon

a. The angular velocity of the body. b. Mass of the body.

c. The distribution of mass in the body.  d. The axis of rotation of the body.
2 The angular acceleration o of a rotating body is defined as:

a. The rate of change of angular velocity.

b. The rate of change of torque.

c. The product of moment of inertia and angular velocity.

d. The rate of change of displacement.

3 What is a free-body diagram?
a. It’s a sketch of a moving body that shows the internal forces of the body and reaction
forces.
b. It’s a sketch of an undisturbed body that shows the external forces of the body.
c. It’s a sketch of an isolated body that shows external forces of the body, and reaction
forces.
d. It’s a sketch of a body in motion that shows the bending forces of the body.

4, What is the relationship between each force, if three concurrent forces act on a body
according to Lami’s theorem?
a. Directly proportional to the sine of the angle between the other two forces.

b. Inversely proportional to the cosine of the angle between the other two forces.
c. Directly proportional to the cosine of the angle between the other two forces.
d. Inversely proportional to the sine of the angle between the other two forces.
3 Which of the following is a vector quantity?
c. Density b. Mass ¢. Volume d. Acceleration
6. The parallel axis theorem gives the moment of inertia to the surface of
- consideration.
c. Linear b. Non-Linear c. Perpendicular d. Parallel

T Which factor does not influence the center of gravity of an irregularly shaped object?
a. Shape b. Density ¢. Mass distribution  d. Color
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Which method is most usually used to calculate a composite section’s moment of inertia?
a. Guesswork method. b. Approximation method.
c. Integration Method. d. Trial and error method.

Two-span continuous beam loaded with central couple M on each span, the free end
moment 1s

a M2  bM . M/3 4 M/4

What is the degree of indeterminacy for the given beam?

a. 0 b. 1 c.2 d. 4

Moment of force is

4. Difference of force and the perpendicular distance of the line of action of force.
b. Product of force and the perpendicular distance of the line of action of force.

c. The sum of force and the perpendicular distance of the line of action of force.
4 The ratio of force and the perpendicular distance of the line of action of force.

What happens to the velocity of an object moving with uniform acceleration?
a. It remains constant. b. It changes at a constant rate.
c. It decreases exponentially. d. It fluctuates randomly.

Newton’s Second Law states that the force acting on a particle is equal to:
a. Its mass times velocity.

b. It's mass times acceleration.

¢. The change in momentum is divided by time.

d. BothBandC.

A rolling wheel has both:
a. Translational and rotational motion. b. Only rotational motion.
¢. Only translational motion. d. No motion.

Non-coplanar 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, but their lines of action do not lie on the same plane.
c. Meet at one point and their lines of action lie on the same plane.

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

According to Lami’s theorem:

The three forces must be equal.

The three forces must be at 120° to each other.

The three forces must be in equilibrium.

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.
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Moment of inertia of a circular section about its diameter (d) is
a. nd¥16 b. nd*/32 c. nd*16 d. nd*/32

According to principle of transmissibility of forces, the effect of a force upon a body is
a. Maximum when it acts at the center of gravity of a body.

b. Different at different points in its line of action.

c. The same at every point in its line of action.

d. Minimum when it acts at the C.G. of the body.

The equation of motion of a particle is given by x = 3t2-12t+18, where x is in meters and t
is in seconds. Find the time at which velocity is zero.
a. 1sec b. 2 sec c. 3 sec d. 4 sec

The maximum bending moment for a cantilever beam of length L subjected to a point
load P at the free end is:
c. PL b. PL/2 c. PL/4 d. PL/8
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SECTION “B”

Attempt ALL questions. Assume suitable data if necessary.

| State Varignon’s Theorem. [2]

2. Two homogenous spherical balls rest between two vertical walls as shown in the figure.

The radius of a larger ball is 26 cm and its weight is 40N. The distance between the walls
is 80 cm. The radius of the smaller ball is 20 ¢cm and its weight is 25N. Assuming the
contact surface to be smooth, determine the reaction forces at all contact points. [5]

. B 80cm .
3. Determine the magnitude, direction, and position of the resultant of the system of forces
with respect to point A as shown in the figure below: [5]
8OKN
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4. Determine the centroid of the quai%r-circle by integration method. [7]

P.T.O.



Draw the shear force and bending moment diagram of the given beam shown below:  [7]

10 KN/m 5 KN/m
A
s B C D E
1m 3m Tm 2Z2m

A car is traveling down a slopping road represented by the curve x? = 300y, where x and
y are in m, when the car is 12m above the ground, its velocity is 60 Km/hr. and
decelerating at the rate of 2 m/s*. Determine the total acceleration at this instant. (7]

Two blocks A and B having respective weights of 500N and 1000N start from rest. The
pulley is frictionless and practically massless. The kinematic coefficient of friction
between block A and the inclined surface is 0.35. Determine the acceleration of each
block and tension in the cord. [7]

1000N




