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PART A

Answer all questions, each corries 3 mnrks Marks

State and prove Varignon's theorem of moments. (3)

Find the magnitude of the two forces, such that if they act at right angles, their (3)

resultant ls y'tO N. But ifthey act at 60", their resultant is y't: N.

3 A block weighing 1500 N, overlying a 10" wedge on a horizontal floor and (3)

leaning against a vertical wall, is to be raised by applying a horizontal force to

. the wedge. Assuming the coefficient of friction between all the surfaces in

contact to be 0.3. Draw the free body diagram of the wedge and the block.

4 A beam AB 8.5 m long is hinged at A and supported on rollers over B. Calculate (3)

reactionsatA&8.

ELd

.-;
State and prove perpendicular axis theorem.

A force of magnitude 44 N acJs through a point A (4,-1,7) in the direction of

vector 9 i + 6 ! -2k. Find the moment of the force about the point B (1,-3,2).

The equations of motion of a particle moving in a straight line is given by

s. 
j 20t+5f -313 where s is in metres and t in seconds. Find the velocity and

acceleration at the start.

State and explain D'Alembert's principle.

(3)
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A flywheel of mass 5. tonne starts from rest and gets up a speed of 150 rpm in 3 (3)

minutes. Find the avefbge torque exerted.on it if the radius of gyration of wheel

is 50 cm.

l0 Distinguish between simple harmonic motion and periodic motion.

PART B

Answer onefull questionfram each module, eoch question carries 14 morks.

MODI'LE 1

I I a For the system of forces, determine the magnitude, direction and position of the (7)

resultant force about A.

A smooth sphere of weight w is supported by a string fastened to a point A on

the smooth vertical wall, the other end is in contact with point B as shown in

figure. If length of the string AC is equal to twice the radius of the sphere, find

tension (T) in the string and reaction of the wall.

Two smooth circular cylinders each of weight 50N and radius 20 cm are (14)

connected at their centres by a string AB of length 40 cm and rest upon a

horizontal plane as shown in figure. The cylinder above them has a weight of

(7)

12
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I00N and radius of2
in rhe noord tr e"*-q;;::nff;n'the 

shing AB and pressure produced

A loody, resting on i 
M'DULE 2

tr]*l::il:ilfli,, ;# #: *TJff ';H f l],::H1,7
coefficient oaU,"rrori"* 

dre body. Dercrmine the werght of the body and the

I
L

u

13r

(e)

For the beam

support.

200I

with loading shown in figure, determine the reactions at the (5)

t4 A uniform ladder of 4m ta-*L _^ .

an angre;ror.. *'.t4 
m length rests against a verticar wail with which it makes e4)

and that berween #::",r";::r,:" 
berween the radder

rrom the bonom 
",rt::::ri11l3:." 

0'5' At what positiJ::ff;:ffJ
that ofthe raddir, 

"rj::;:" 
ladder slips' if a man, whose weight is one-harf of

qvi
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l5
' MoDULE 3

Find the centroid of the cross-sectional area of azsection shown in figure. (r4)

l6

i- zrc."' -1

A force Q is directed from a point A(4,1,4) meters towards a point B (-3,4,1) (14)

metres. Determine the moment of force P about x and y axis if it produces a

moment of l000Nm about z axis.

MODULE 4

6etermine the tension in the strings and accelerations oftwo blocks of mass 150 (14)

kg and 50 kg connected by a string and a frictionless and weightless pulley as

shown in figure.

An aeroplane is flying at a height of 200m with horizontal velocity of 70 m/s. A (14)

shot is fired from a gun from the ground when aeroplane is exactly above the

gun. what should be the minimum initial velocity of the shot and angle of
elevation in order to hit the aeroplane.

MODTILE 5

A flywheel notates for 5s with a constant angular acceleration and describes (14)

dirring that time 100 rad. their it rotates with constant angular velocity and

l7

18

t9
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dming the next 5 s describes 80 rad. Find the initial angular velocity and angular

acceleration

A flywheel is made of steel ring 30mm thick & 300 mm-wide pl*e with *"* (14)

diameter of 1.5m. If initially the flywheel is rotating at25o rpm, find tlre time

taken by the wlrel in coming to rest,due to frictional couple of 150 Nm. Take

mass density of *d as 7ffi kg/m3.Neglect the effect of spokes.

t
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