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An,swer all the following questions: [100 Marks]

Q.1 Crank CB rotates about the horizontal axis with an

angular velocity o)1 = 6 rad/sec which is constant

for a short interval of motion which includes the

posit ion shown, The l ink AB has a bal l-and-socket

fitting on each end and connects crank DA with CB.

For the instant shown, Determine

1) The angular velocity c'lz of crank DA

2) The angular velocity c'.rn of link AB.

3J The angular acceleration of crank AD in for the

conditions cited.

4) Find the angular acceleration of link AB.

Q.2 The uniform rectangular block of dimensions shown

is sliding to the left on the horizontal surface with a

velocity u, when it strikes the small step at O'

Assume negligible rebound at the step and compute

the minimum value of u, which will permit the block

to pivot freely about 0 and just reach the standing

position A with no velocity. Compute the percentage

energy lossnforb*c .
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Q.4

Q.s

A car door is inadvertently left slightly open when the

brakes are applied to give the car a constant rearward

acceleration a. Derive expressions for the angular

velociry of the door as it swings past the 90. position

and the components of the hinge reactions for any

value of 0. The mass of the door is m, its mass center is

a distance from the hinge axis O, and the radius of

gyration about 0 is ko.

The block of weight W is connected in a rigid frame

between a linear spring and a viscous damper, The frame

is subjected to the time-dependent vertical

displacement y(f) - Y sin rot. The displacement x of the

block is measured from its static equilibrium position

[with support stationary aty - 0).

Determine the steady state solution for

1) The relative displacem ent z - x - !,

2J The absolute displacement x.

Use; l ' = 40 mm, a) - 400 *,* * 3 kg,

k  *  2 .63x 10s{andc = 585 N,s /m.
m

The cantilever beam is subjected to the load intensify

[force per unit lengthJ which varies as

w = wo sin (x/I). Determine the shear force V and

bending moment M as functions of the ratio x/1.

[1s]

r  =  ) : l r r ,
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Q.5 Determine the range of mass m over which the

system is in static equilibrium, The coefficient of

static friction between the cord and the upper

curvecl surface is 0.20, while that between the

block and the incline is 0.40. Neglect friction at

the pivot 0.
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