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SECOND SEMESTER
ELECTRONICS AND INSTRUMENTATION
THIRD SEMESTER (PTDC)
CIVIL/MECHANICAL/ELECTRICAL
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 resultant of two forces P and Q acting at an
angle 0 is equal to

ﬁmP@Qﬁmmmaﬂ@%wqﬁU@
I TR T 2

() \/P2 + Q2 +2PQ sinb

(®) \/P2 +vQ2 +2PQcosf

(©) /P2 +Q*~2PQsind

d) P> +Q>-2PQcos8

ii) The angle which an inclined surface makes with
the horizontal when a body placed on it on the
point of moving down, is called
(a) Angleof inclination (b) Angle of repose
(c) Angle of friction ~ (d) None of these
F0 A A T AT H T 2, Flih 39 W@
g e A Raae 6 TR R &, FEAw 8

(%) gF@am () Frenfa Bo

(@) o (3) W & = 7
iii) A bullet weighing 200 gm is fired horizontally

with a velocity of 25m/sec from a gun weighs

100 kg. The velocity of recoil of the gun, will be

(a) 0.01 M/sec (b) 0.05 M/sec

(c) 1 M/sec (d) 1.5 M/sec
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T Teil Pl a9 200 TH 8, Tk T7gh el
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() 0.014RVEFE  (3) 0.05 HeyTFTE

(|) 1devasee (3) 1.549eyaHTE
iv) Work may be defined as

(a) Force x Distance

(b) Force x Acceleration

(c) Force x Velocity

(d) None of these

&t H gRenf| R S wan € W
(31) @ = g8
(F) T@ x /W
(|) o x A
(3) 7w & *E T
v) If the arm of couple is doubled its moment will
(a) Behalved (b) Remain the same
(c) Be doubled (d) None of these
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2. a)

b)
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Define: 3%x3
i) Resultant force

ii) Law of parallelogram of force

iii) Law of transmissibility of force

TRita we:

i) WRum o«

i) T0 TAEFRR 9y & FEm

iii) 9 G0 A G

Two forces of 80 |t and 70 [ act simultaneously

at a point. Find the resultant force if the angle
between them is 15°. “ 9

A T 80 = A1 70 e & Tk H1Y T g
R & W R 2 AR A T & 9T H Bor 15°
N A IR 9 1 IR 9 e S R |

Find the resultant force of the following like
parallel forces Py =20 N, P, =50N,P3 =60 N
and P4 =70N. Take distance between P; and P,
as 40 mm, between P; and P5 is 30 mm and
between P3 and P4 as 20 mm. 9

Fafiaa TH |9FRR T &1 ROt 39 5
0 P =20 A, Py =50 FeA, P3 = 60 e
A1 Py =70 e P T P, & <1 &1 gt 40 Fmfy,
a1 P, Td Py & o @l Q1 30 . a1 Py wd Py
& da @i g 20 Felt 9H |
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b) A beam AB of length 5Sm supported at A and B
carries two point loads W; and W, of 3 kN and
5 kN which are 1 m apart. If the reaction at B is
2kN more than that at A, find the distance between
the support A and the load 3kN. 9
TF 91 AB Il 76 A9 B fag @ R ol @
& 58 W 3 ohell Fe 4 4 fohell Fe & A forg s
W_laﬂlwzﬁlﬂ%ﬁﬁilaﬁiﬁ 1"ﬁ %, TR 2 AR
B R Wafea A R ufafran @ 2 feel e e
2l a9 TN (IMR) AT 3 RFged & 99 B I
@ gl T w7 :

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
A 99 U6 F0 R FE W R T AR 98 anaEen
q 2 UEA T W T b 4G H01 90° AU W T
AR & € Ao 120° B, T & 919 I T4
e

b) AnlIsection has the following dimensions in mm
Bottom flange = 300 x 100
Top flange = 150 x 50
web =250 x 50
Determine centroid of the section. ‘9
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T 1 & A fefl § Fgar 2|
S &l Feld = 300 x 100

W H TiA = 150 x 50

a9 =250 x 50

HR & H FEh A B

5. a) Find the horizontal force required to drag a body
of weight 100N along a horizontal plane. If the
plane, when gradually raised upto 15° the body
will begin to slide. 9

& 100 e ¥R I v &l 8fos q@ ®
dia % [l Taeaa &Aoo 50 h1l AT O A
- 15° qF Somm I @ v @ e
I 2-

b) State Newton's Law of motion. 9

e % T ¥ Fe R

6. a) Inaweightlifting machine an effort of 40N can
lift a load of 100N and an effort of 55N can lift
a load of 1500N. Find the law of the machine.
Also find maximum mechanical advantage and
maximum efficiency of the machine. Take
velocity ratio of the machine is 48. 9
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b) A stone is thrown vertically upward with a
velocity of 29.4 m/sec from the top of a tower
34.3 m high. Find the total time taken by the
stone to reach the foot of the tower.

@wﬁl3431ﬂamémaﬁrﬁqﬂéﬁsﬁﬁ@l
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7. a) Abulletof 10 gm mass is fired horizontally with
a velocity of 1000 m/sec from a gun of
mass S0 kg.

Find :
i) velocity with which the gun recoil and

ii) force necessary to bring the gun to rest in
250 mm.

qzﬁlor,rmmqaﬁﬁrhsﬁa?témf*snﬁ

1000 HieX {9 H (A & SO Fo6. 7. a1l a=F A
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b) i) Define work and represent it graphically

T R IRARA F AR T ME H TEEa
LD

ii) Define energy and its fypes
Sl R IEF TERI H IRE R

8. Write short note on following : 3x6=18
T W HRra Tewdl foa:
a) Lami's theorem with its mathematical equation

AMI & WY I6F TR g9 F aY

b) Centroid and centre of gravity
H5E W@ oA &%
¢) Moment and Couple

P ==
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