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Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

State the principle of Transmissibility. -

Define the term “Vector quantity”. »

What do yoﬁ mean by the term “radius of gyration’?

State the theorem of perpendicular axis, as applied to Moment of inertia.
Differentiate Static and Dynamic friction.

State the laws of Coulomb friction.

Define the term “Kinematics”.

Differentiate Particle and rigid body.

State Newton’s first law of motion.

Define the term “collision of elastic bodies”.
PART B — (5 x 16 = 80 marks)

(@ (@  Anelectric light fixture weighing 15 N hangs from a point C, by two
strings AC and BC. The string AC is inclined at 60° to the
horizontal and BC at 45° to the vertical as shown fig. Q. 11a ().

Determine the forces in the strings. , 10)
| B oY A
45°
c
15N

Fig. Q. 11a (i)
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The resultant of two forces is 80 N and its direction is inclined at
60° to one of the forces whose magnitude is 40 N. Find the
magnitude and direction of other force. (6)

Or

Three cylinders weighing 100 N each and of 80 mm diameter are
placed in a channel of 180- mm width as shown in fig. Q.11b (i).
Determine the pressure exerted by (1) the cylinder A on B at the
point of contact; (2) the cylinder B on the base and (3) the cylinder B
on the wall. (10)

Fig. Q. 11 () ()

A circular roller of weight 500 N and radius 200 mm hangs at the
tie rod AC = 300 mm and rests on a vertical wall at B
Fig.Q.11 b (ii). Determine the tension in the tie rod and the force Rs
exerted against the roller. v (6)

A

500N

' Fig.Q.11 b (ii)

Derive an equation for moment of inertia of a rectangle about its
centroidal axis. ©

Find area moment of inertia about XX axis of the channel section
shown in Fig.Q.12 a (ii). . 10

b— 120
4
T

Fig.Q.12 a (1i)
Or
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State and prove parallel axis theorem as applied to area Moment of
inertia. (6)

Calculate the moment of inertia of the area shown in fig. Q.12b (ii)
about x-axis. : (10)

Fig. Q.12b (ii)

Explain the term “ coefficient of friction” and” limiting friction”. (6)

A body resting on a rough horizontal plane, required a pull of 180 N
inclined at 30° to the plane just to move it. It was found that a push
of 220 N inclined at 30°to the plane just moved the body. Determine

the mass of the body and the coefficient of friction. (10)
Or
Explain the applications of friction with few examples. (6)

A ladder 8 m long weighing 200 N is resting against a vertical wall
as shown in fig. Q 13b (ii). A man of 720 N climbs the ladder at M.
At what position the slipping will be induced? Take the coefficient
of friction for all surfaces 0.25. 10)

Fig. Q 13b (ii)
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- field man at a height of 0.6 m from the ground. How far apart were

A car is moving with a velocity of 20 m/sec. The car is brought to
rest by applying brakes in 4 sec. Determine (1) the retardation and
(2) distance travelled by the car after applying brakes. (6)

A stone dropped into well is heard to strike the water after 4 sec.
Find the depth of the well if the velocity of the sound is 350 m/sec.
(10)

Or

What is the smallest radius which should be used for a high way
curve if the normal component of the accelerations of a car traveling
at 72 kmph is not to exceed 0.72 m/sec?? 6)

A cricket ball, shot by a batsman from a height of 1.8 m at an angle
of 30° with horizontal with a velocity of 18 m/sec. is caught by a

the two players? (10)

Explain the term “Conservation of energy”. (6)

A 100 kg rocket is fired vertically. If the thrust of the rocket is
5000 N and the burn time is 10 sec, determine the maximum

_altitude attained by the rocket. (10)
‘ Or
What are various types of impacts? Discus any one of them. (6)

A ball is dropped from a height ho = 1 m on a smooth floor. Knowing
that the height of the first bounce is hi = 0.81m, determine
(1) the coefficient of restitution and (2) the expected height of the
second bounce. (10)

4 43017




