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N.B. (1)QuestíonNo.1 is compulsory.
(2) Attemptany 3 questions from remaining five questions.(3)Assume suitable dataif necessary and mention the same clearly,
(4) Take g=9.81 m/s.

Q1. Solve any Five

a) A car is made to move by applying resultantforce R-2000N along the x-axis, This
resultant is developed due to two pulling forces Fj and Fz on two ropes as shown in figure.
Determíne the tension ín individual ropes.

(03)

R 2000

b) For the member shown in figure find the magnitude and directíon ofthe resultant reactionat the hinged support A.
(03)

B

3m

A
4m

30 N

�)

d)

e)

Provethat angle offriction is equal to angle ofrepose. (03)A force 30N is acting at point P (3, 2, 1)m. The force makes 35 & 85 vwith x & y axes
respectively. Express the force in vector form.

(03)

Theacceleration of theparticle is defined bythe relationa=25 -3xmm/s'.Theparticlestarts with no initial velocity at the position x =0.Determine the position wherethe velocityismaximum and the corresponding mnaximumvelocity.
(03)

A cricket ball of mass0.15 kg is movingwith a velocity of20m/s.A player catches it andbrings it to rest in 0.1 s. Find the impulse and average force applied.
(03)
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Q2
A)

Find the coordinate of the centrojd for the shaded part of the lamina with respect to given

reference axis.

(07)

R=8
cm

B)

Q3
A)

The motion ofa particle is defined by the position vector, � = 5ti +3tj where 'r is in

meters and t is in seconds. At the instant whent= 2sec, find i) Tangential and normal

(08)

components ofaccelerations ii) Radius of curvature.

A system offorces acting on a bell crank is as shown in fig. Determine the magnitude,

direction and the point of application of the resultant w.r.t. O.
(07)

700 N

1S0

mn

|150

nm

500N

60

150 mmn 150 mnm

1200 N

B)

1000 N

In the mechanismshown in fig, the angular velocity of link AB is 5 rad/sec anticlockwise.

Atthe instant shown,determine the angular velocity of link BC and velocity of piston C.

(08)

150

mm

200

mm t5 rad/sec

sDoSDXNSoYP

M

450mm
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Q4.

A)
Determine the force P applied at 30 to the horizontaljust necessary to start a roller having

SO cm radius over a 12 cm high obstruction,if the roller is of 100 kg mass. Also find the

magnitude and directionof P when it is minimum. (07)

B) The system shown in figure is initially at

rest. Neglecting friction determine the

force 'P' required if the velocity of the

collar B is 5 m/s after 2 sec and

corresponding tension in the cable.

3kg

Q s.

A)

A15kg

Find the force P required to pull block B shown in figure. Coefficient of friction between A
and B is 0.3 and between B and floor is 0.25.Mass of A =20kg andB=30 kg. (07)

B)

30�

P

A 3kg mass kept on a 30° slope is subjected to a variable force P= (t'+3),where P is in

'Newton'and t is in 'second' find velocity of the block after 5 second using Impulse
momentum principle. At t=0,V=0.

(08)

l= 0.2
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Q6.
A

For the beam loaded as shown in figure,Calculate thesupport reactions.

X889y
863X88y

63X889Y89

663X88Y89CN63

10KNim

R8OY89C863XX89Y8CY

20KN 15KN

(0�)

60

�X9YGY
B) A simple 2 DOF planar robot is shown.Prepare aD HDarameter tableand perfom forward

2m

kinematics to find thelocation and orientation of end eftector B.

1m

A889Y89C%63X88OY89CS63XSs9Y

89C863

X889Y89C863X889)

Y89CA63X889Y

S9CK63X889Ys9CS63X8soY89C863X889Y89C863X889Y890

C863N889Y�9C863X8O

Y89C%

s9ys3\889Y

89C863X889Y89C863X889Y89C863X889Y89C863X889Y89C863X889y

89C863X889Y89C863X

889Y89C863X8R9Y89

(08)

863X889Y89C863X889Y89C

863X889y89C863X889Y89C863X889Y89C863NX88O"

9CS63X889Y89C863X889Y89C863X889Y89C863X889Y89C863X889Y89C863X889Y89C863X889Y89C863X

889Y89C863X889Y%90

3X889Y89C863

X889Y89C863X889Y89C863X889Y89C863X889Y89C863X889Y89C863X889Y

89C863X889Y89CK63X889Y89C

3XS89YN9C863X*N9Y89CS63XS89Y89CS63X889Y89C863X889Y89C863X889Y8o

K9YS9C86XN9YS9C8G1X�9Y

R9C

863X88980C863X889Y89C863X8&9Y89Cs63XSY89C8

9Y890863X889Y

89C863X889Y

89C863X889Y89C863X889Y89C863X889Y

89C86X889Y.
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