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(3 Hours) [Total Marks : 100

V-Ad-Ex-1-12-F-83

N.B.: (1) Question No.1is compulsory.

(2)  Attempt any four questions out of remaining six questions.

(3) Assume suitable data if necessary and mention the same clearly.
(4) Take g=9-81 m/s?,

(5)

Draw suitable sketches where necessary.

1 Answer any four guestions - 5
(a) The resultant of the three forces shown in figure and other two forces P and Q acting
at ‘A’ and 'B’ is a couple of magnitude 120 kNm clockwise. Determine the force P and Q.
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(b) A thin homogeneous wire of uniform section is built into a shape as shown in figure. §
Determine the position of ¢.g. of a wire. Take 6 =30° and r= 15 cm.
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(¢) During a test, the car, moves in a straight line such that its velocity is defined by 5
v = 0-3 (9t + 2t) m/s, where ‘' is in seconds. Determine the position and acceleration
whent=3sec. Takeatt=0,x=0.

(d) A man in a balloon is rising with a constant velocity of 5 m/s propels a ball upwards 5
with a velocity of 2 m/s relative to the balloon. After what time interval will the ball

return to the balloon.
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(e) Apointmoves along a curved path y = 0-4 x2, Atx = 2m its speed is 6 m/s increasingat  §
3 m/s®. At this instant find —

(i) Velocity components along x and y directions. (i)' Its acceleration.
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(f) State and prove work Energy principle. 5 -
2. (a) Find the reactions at ‘A’ 10
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(b) Three cylinders are piled up in a rectangular channel as shown in figuré. Determine 10 M
the reactions between cylinders A, B and C with channel surfaces. Assume all smooth

surfaces. WA-: |58 N, }-LA' 4 om)
W, = 4pp ™ hrb: g em
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3. (a) Determine forces in all the members of the plane truss as shown in figure.

Z

3

kel

(b) Two spheres rests on a smooth surfaces as shown in figure. Find the reactions at
points of contact 1, 2, 3 and 4.

4. (a) Two blocks A and B are resting against a wall and the floor as shown in figure. Find

hA::

Wy = soon
W= 200N
025
Az 0:20m,
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horizontal force ‘P’ applied to the lower block that wiil hold the system in equilibrium.
Take u = 0-25 at floor, p = 0-3 at wall and p = 0-2 between the blocks. W, = 500 N,

W, = 1000 N.
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(b)

5. (a)
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Find moment of Inertia of the shaded area as shown in figure about its reference x

and y axis.
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A train leaves station ‘A’ and attains speed at the rate of 4 m/s2 for 6 sec and then 6 m/
s? till it reaches a velocity of 48 m/s. Further the velocity remains constant, then
brakes are applied giving the train a constant deacceleration stopping it in 6 sec.
If the total running time between two stations is 40 sec. plot a-t, v-t and x-t curve.

Determine distance between two stations.

A spring is used to stop 100 kg package which is moving down a 30° incline. The
spring has constant k = 30 kN/m is held by cables so that it is initially compressed by
90 mm. If the velocities of package is 5 m/s, when itis 9 m from spring. Determine the
maximum additional deformation of spring in bringing the package to rest. Assume
coefficient of friction between block and incline as 0-2.
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6. (a) Two smooth balls collides as shown in figure. If mMA=1kg mB=2kgande=0-75. 10
Find the velocities after impact.
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(b) A ballthrown down the incline strike the incline at a distance of 75 m along. Ifthe ball 10
rises 20 m above the point of proiection. Complete the initial velocity and angle of
projection with horizontal.

4
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7. (a) The system shown in figure is released from rest. What is the height lost by bodies 10
A, B and C in 2 seconds ? Take coefficient of kinetic friction at rubbing surfaces as

W')A:%

o-4. Find also the fension in wires.
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(b) Forthe link and slider mechanism shown in figure, locate the instantaneous centre of 10
rotation of link AB. Also find the angular velocity of link ‘OA’. Take velocity of slider at

B = 2500 mm/sec. NS 2520 wmls-
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