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o Question-l is compulsory. 
.

. Answer any three from remaining five questions.

. Assume any suitable data wherever requiriidi'but justify the sarne. Assumptions made
should be clearly stated.

. Illustrate answr.:rs with sketches, wherever required.

1. Answer arry four
a. Fintl the forces P & Q, such that the resultant of the given system is zero. t05l

A roller of wei$ht W: "1000 N rests on a smooth inclined plane It ir to*pt from
rol iing down the plane by a string AC. Find the tension in the spring and^the reaction
at Lhe point of contact D.

tOsl

c" Ablock weighing 500 N is restihg on arpther block of 2000 N weight. The upper
block is tied to a vertical wall by a wire. Determine the horizontal force P required
to pull the lower block. The coefficient of friction between altr surfaces of contact
is 0.3

d. A sprinter in a 100-m race accelerates uniformly for the first 35 m and then runs [051
with constant velocity. If the sprinter's time for the first 35 m is 5.4 sec, determine
his time for the race.'
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e. The velocity of the point A on the rod is 20 m/s at the instant shown in figure. Locate t05l
ICR and determine velocify of the point B on the rod.

Ye=?Orn/

f. lt car travelling at a speed of :90 klhr suddenly applies brakes and comes to stop
after skidding 68 m. Determine,
(i) Time needs to stop the car
(ii) Coefficient of friction between the tyre and the road

2a. Three identical right circularcylinders A, B &C, each of weight W, are arranged on
smooth inclined surfaces as shown in the figure. Determine the least value of CI, that
will prevent the arrangement from collapsing.

b. A. ball thrown with speed of 12 m/s at an angle of 60o with a building strikes the
ground I 1.3 m horizontally from the foot of the building as shown. Determine the
height of the building.

Three perbc tly elastic balls A, B and C of masses 2 kg, 4 kg and 8 kg move along 106l
a line with 'selocities 4 m/s, I m/s and 0.75 m/s, iespectively. If the ball-A strikes
the bali-B, which in turn strikes the ball-C, determine the velocities of the three balls
after the ;^mpacts.

Page 2 of 5

va 9<\.22f)9I)/?\42 0<v?t)0Dr?\r? 9<v"DqE) /4 ?v? a<v?D9I)/r?

t0sl

t06l

l08l

95461
r);



-v,lsuo !
3a.

^ srr/r , r:ruuJs$r Looe: SU653 / Engineering Mechanics

I c-sr'haoP'f Nsv - a'f Q^e. c.o.lp : gSqE 
I

Detemrine the cevrtroid of the shaded area with respect to the given x and y axes.
All dimensions are in cm.

t08l

x\

,:$
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A system of connected flexibie cables shown in the figure is supporting two vertical
forces 200 N and250 N atpoints B andD. Determinethe forces in various segments
of the cable.

A cylincler'has mass 20 kg and is released from resto rvhen h: 0. Determine the speed I07l
when h= 3 nr. The springs h^ave unstretched lengths of 2 m.

4a. Determine the reactions of all supports of the given beam.

A ii;.r llrn i.i*.: ;h
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b. The forces acting on I :m length of a darn are shown in figure. Determine the [071
resultant force acting on the dam. Calculate the point of intersection of the resultant
with the base.

c. A car travels along a depression in a road, the equation of depression being

x2 =' 20Ay. The speed of the car is constant equal to 72 km/h. Find the acceleration,

when the car is at the deepest point in:the depression. What is the radius of curvature

at the depression at this point?

5a. 'Ihe lines of actions of three concurrent forces at the origin 'O' passing through

points A (l ,2,4),8 (3, 0, -3) and C (2, -2,4) are having magnitudes Fa:40 N,

Fe : 10 N and Fc : 30 N, respectively. Find the magnitude and direction of their
resultant

b. Figure below shows a plot of a-t curve for a particle moving along a straight line.

Draw v-t ands-f curyes and determine the speed and distance covered by the particle

after 50 sec. Also, find the maximum speed attained by the particle.

a xxt/ s'
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c. Acceleration of a particle moving along a straight line is represented by the relation [051

e" : t3 - 2* + 7. At F I second, velocity of the particle is 3.58 m/s and

displacement is 9.39 m. Determine the velocity and displacement att:Z seconds,
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6a. Assuming the; values for p as 0.25 at the floor;.0.3 at the wall and 0.2 betwebn the

blocks, find. the minimum value of the horizontal foroeP applied to the lo.lrrer block
that will Lrold the system in equilibrium. .'...
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b,. A 3 m long bar AB slides dow.rt the

Using velocity dia,gram, determine

velocity of the end,B. '

plq.sp. The ve-locity

the ;angular' .velocity
of $d end A,,is 3.6 m/si; [061

sf the rod- AB and the

v

.i.

Detennine the weight W required to be attached,io 150 N 6lock to bring the EVStem 106]

tr: stop in 5 seosnds, if at any stagg.,.$0 N is,rrloving down at 3 r'.{l4ti. Assumb:pulley'l . r,to be frictionless and rnhssless.
...:..:-- 
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