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o Question number | is compulsory,

° Altempt any ¢hwgequestions from remaining five questions.
*  Figure to the right of the question paper indicate full marks.
* Assume acceleration dye Bravity value g=9 81m/s”

* Assume suitable data wherever necessary

* Answers to sub-questions should be grouped together.

I. Solve

" a) Tind resultant of the force system. [04]

ISN 4v 22.5N : -

30N :
b) A smooth circular cyvlinder of weight W and radius R rests ina V shape groove whose
sides are inclined at angles o and B to the horizontal as shown. Find the reactions R, and

Ry at the points of contact. - [04]
) alpha = 2.0 Aeyrane
vetn =go deyrn
8 . .
L x B

¢} For the block shown in fligure, find the minimum value of P. which will just disturb the

equilibrium of the_system.,

9cm p
D ('-b
10cm | J GON |
A . . i B = =
ey —— s p=0.:

d) A particle moving in the t1ve x direction has an acceleration. & 100 - dv /s

Determine. the time interval and displacement of a particle when speed changes from
fm/sto Imyss. [O4]
A [ TURN OVER
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e) A vertical lifi of total mass 750kg acquires an u

pward velocity of 3mys over a distance of
4m moving with constant acceleratjon Starting fiom res. Calculate the tension in the
cable, [04)
2. Solve

A

) (6]
3. Solve
) Find centroid of the shaded area, [08]
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b) A rectangular parallelepiped carries 4 forces as shown in the figure. Reduce the force
system 1o a resultant force applied at the origin and a moment around origin. OA=5m,

OB=2m. OC=4m. Y .
| ‘ A [06)
&= 7 o7 kN
707 YN
/

<) A spring of stiffness k is placed horizontally and & ball of mass m strikes the spring with
a velocity v. find the maximum compression of the spring.  Take in = 5kg.
k = S00N/m, v = 3m/s, [06]

4. Soive . .
a. Find the support reactions for the beam loaded and supported as shawn in fig. {08]

- 40 kN/m o
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b) A ball thrown with speed of 12 m/s at an angle of 60° with a building strikes the ground
.3 m horizontally from the foot of the buiiding as shown. Determine the height of (he
building [06).

A

_ 1'\0‘:} i 2m/s
E . .
l

\\

) veloéity of piston. when the crank is at an angie of 45° with the horizontal. [06)
7 b"ree‘hov) Q_?. ot o, d% c_y‘é“(\ s clockwige.
. Ccnnecting

vod

piston

5.Solve _

(a) Referring to the truss shown in fig. find

(i) Reactions at D and C (i) Zero force members (iii) ) Forces in members fE, and DC
* by method of sections and (iv) Forces in other members by method of joints [08]

- T e Hing Suppet s D end
- : RoVler syppo<t s ¢

“20kN L
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b) A point moves along a path y=x%/3 \with a constant speed of 8ni/s. What are the « and y
components ot its velocity when x=39 What is the acceleration of the point at this instant?
[06]
velocity of 3rad/sec clockwise.
rown. AB=100mm. [06]

¢) Atthe position shown in figure. the crank AB has Angular
Find the velocity of slider C and the point D at the instant s!

D

125 mm

A 125 mm

100 min

. ' ¢
- 6. Solve - . .
a) Force I = 80i + 50 -
apoint B (8. 1. 4).
b) Assuming the v

60k passes through a point A (6. 2. 65. Comptifc its moment about

: - (04)
alues for 1=0.25 at the fioor and 0.3 at the wall and 0.2 between the
blocks. find the minimum value of horizontal force P applied to the lower block 1

hat will
hold the system in equilibrium.

(8]

-~ P

L
@ . ,/_t DG /'_,.' v K
Qearr oo Resdt cfr weve <

¢) The car Kc:iovcs in a straight line such that for a _short time its

© velocity is defined by v = (9¢° + 20)m/s.. Where't is in seconds. Determine its position
and acceleration-when t - 3sec. . [04)
d) Three mi. m: & m, of masses I'5Kg. 2Kg & IKg respectively are placcd on a rolgh
surface with v - 0.20. as shown. If a force F is applied to accelerate the blocks at 3m/s2.
what will be the force that I.5Kg block exerts on 2Ky block? [04]

F M | M2 M3




