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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 rnarks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each

question carries l0 marks and ma1'have a, b, c as -sub questions.
I llu s trate y oilr,' an sw e rs w ith N EAT s k e tc lte s. w l.t e r e v e r t t e c e s s q r!

PART. A
(25 Marks)

I a) State the Parallelogram law of forces. lL),
br Explain the procedrrre to conslruct e lrce hociy dia-uram? 13l

c) What is the difference between Centroid and Centre of gravity? t2l
d) Define the terms:

Polar Moment of Inertia, Radius of gy'ration, and Mass Moment of Inertra. t3l
Distinguish between Rectilinear motion and Curvrlinear rnotion. 12)

,Explain the.fli6pJacement - tinre ecluation and di5placement - time,diagram. [3_] 
,

What is the'difference betwdeir Static Friction ahd Dynamic Frictitrn? 121

What is the effect of centrifugal tension on the power transmitted? t3l
State the work - energy theorem. What is its advantage'7 12)

When will we get the maximum frequency of oscillations of the compound
pendulurn? t3l

PART-B
(50 Marks)

[5+5]
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Explain the fundamental laws of mechanics.
Find the resultant of the given force system shown in figure l?
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Forces of 2;3,4, 5 and 6 kN are actj ng at one each o1'the angr-rlar points of a ^egular
hexagon torvards the other angular points, taken in order. Find the resultant of the
system of forces.

b) Write the eqr-rations o1'ecluilibriun-i of planar Sr,,stems. L6+al

4. Detennine the tolce P requrrecl to move the block A of neisltt 5000 N up the inclined
plune. as shoun in ligLr|e 2 I'ire coellie icrrt ol lri('tlon bct$ccn ellthe contact strrl'aces
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Figure: 2
OR

The pulleys of trv,r palallel shrtl't: 8 rn aparl. are 60 nrrn ltrrd 8U0 mm in iliameter. and
are connected by a crossed belt. It is needed to change the direction of rotation of the
driven shaft by adopting the open belt drive. Calculate the change ir-r length of the
belt.
Derive the condition for maximum power transmitted by a belt drive. [5+5]

t 101

-1
lF{_ P

_i

5.a)

b)

pl'atel shown'7

6. Using the second theorem of Pappus, calculate the centroid of a semi circular area o1'

radius r, if the volume of the sphere , = ! or,
3

--F
I

I

I

o

l

I

I

I

Y

. :, oR
""'' 'Calculate the product of inertia 1r, for an

m = 0.5 kg, a = 150 rrnr, and /r = 2-5 rnnt.
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is 0.25. Neglect the weight of the wedge.

Figure:3
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A snrall grinding u,heel is run by an electric triotor rvith a rated speed o1' 30(10 rprn.
When the power is put on. the nrotrl'r'eiiches its rated speed wrtlrin -l s. irntl when the
power is put off, the unit cornes tr) r'est in 60 s. Assuming unifonl acceleration and
uniform retardation, determine: a) the angular acceleration of the ."r'heel, b) the
angular retardation of the wheel, and c) the total number of revolutions made by the
lvheel in reaching its rated speed and in eorning to rest. tt0l

An 8 kg drum of a washing n-iachine. shou'n in figure zl hzrs a radius o[ gt,ration of
180 rr-rm. 11'lhe drum is subjected to a lnonlcnt M '3e N * r-n, u,hcre e rs in radians,
determine the angular velocity of the drur-rr w'hen it undergoes t\\,o revolutior.ts. Also.
compute the reactions which the frxed pin A exerts on the drum duririg the rnorion.
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Figure: 4

A 45 kg body moves along 'the two inclines, shown in figlrre 5, for rvhjch the
coefficient of friction is 0.2. Thc inclinc AB is 30 rn long, whilc thc lcngth o{' BC is
not known. If the body starts frorn rest at A and slides 30 m down the incline BA,
how far will it then move along the other incline? What will be its velocity when it

(iii) falling fieely.
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Figure: 5

I tr.a), ' y75at is simple''harmonic motion? E^r?jl.
b) A simple pendulum is suspended from the roof of an elevator which is accelerating at

a m/s2. Assuming that the vibrations are small, determine the period of the pendulum
when the elevator is (i) accelerating upward, (ii) accelerating downward, and
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