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APPLIED MECHANICS
Time : Three Hours Maximum Marks : 100

Note : (i) Attempt total six questions. Question No. 1
(Objective type) is compulsory. From the
remaining questions attempt any five.
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(i1) In case of any doubt or dispute, the English
version question should be treated as final.
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1. Choose the correct answer. 2 each
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i) The centroid of a triangle of height h from its
base is at a distance of

hEAE T TS % e A1 ER | g Al 2
(a) h/3 (b) 2h/3
(c) h/4 (d) 3h/4

ii) If the arm of the couple is doubled the moment
will
(a) Behalved (b) Remain the same
(c) Be doubled (d) Be one third
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iii) The force of friction always acts in a direction
opposite to that

(2) In which body tends to move

(b) In which body is moving

(c) Both (a) and (b)

(d) None of above
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iv) A lifting machine having an efficiency less than
50% is known as
(a) Reversible machine
(b) Non-reversible machine
(c) Ideal machine .
(d) None of the above
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v) The time of flight of projectile on a horizontal

plane is
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2. a) Findthe magnitude and direction of the resultant
of the coplanar concurrent forces of 8N, 12N,
15N and 20N making an angle of 30°, 70°, 120°
and 155° respectively with a fixed line. 9
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b) i) Define Moment and Couple. 3
ol T g HN AR
ii) State the Varignon’s principle of moment and
prove it. 6
e 1 o R T R 2 R
il

3. a) Two unlike parallel force of 10 N and 30 N acts
at the ends of the rod 150 mm long. Find the
magnitude and position of resultant force. 9
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b) A man is walking over a dome of 10m radius.
How far he can descend from the top of the dome
without slipping. The coefficient of friction
between the surface of dome and the shoe of the
man is 0.6. 9
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4. a) Three forces acting on a particle are in
equilibrium. The angle between the first and
second is 90° and that between the second and
third is 120°. Find the ratio of the forces. 9
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b) Find the centroid of channel section

100 mm x 50 mm x 15 mm. 9
TF 100 fEl. x 50 Bl x 15 Bpfl. 9 39 e
&7 1 =k S F|

5. a) Ina single purchase crab winch the number of
teeth on pinion are 25 and that on the spur wheel
are 100. Radii of the drum and handle are 50mm
and 300mm respectively. Find the efficiency of
the machine and the effort of friction if an effort
of 20N can lift a load of 300 N. 9
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b) A bullet moving at the rate of 300 m/sec is fired
into a thick target and penetrates upto 500mm.
If it is fired into a 250mm thick target find the
velocity of emergence. Take the resistance to be
uniform in both the cases. 9

T TRl A TR 300 HeydreE & | § 7 @ R
T A el § anll Al 8l R 98 IE 500 e
% g9 A 2| afy g 250 Tl A we |
A 2 A el o Wed ¥ A ehed 9 & A
S w31 RafEl | gl TR FWE A

6. a) A lifthasanupward acceleration of 1m/sec?. Find
the pressure exerted by the man of mass 62.5 kg
on the floor of the lift. If the lifthad a downward
acceleration of 1m/sec2. Find the pressure
exerted by the man. 9
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b) A truck of mass 5 tonnes just moves freely
without working the engine at 18 kmph. down a
slope of 1 in 50. The road resistance at this speed
is just sufficient to present any acceleration.
Determine the track resistance in newton per
tonne mass of the truck. 9
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7. 'Write short notes: 6 each
a) Laws of motion

b) Work, Power and Energy
c¢) Laws of static friction
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8. Define (Any Six) 3 each
i) Law of transmissibility of force
i1) Rigid body and force
iii) Law of parallelogram of force
iv) Angle of repose
v) Coefficient of friction
vi) Center of gravity
vii) Law of machine
viii) Law of polygon of forces -
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