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Second Semester
Electronics and Instrumentation
Third Semester (PTDC)
Civil / Mechanical / Electrical

APPLIED MECHANICS
Time : Three Hours Maximum Marks : 100

Note : ) Attempt total six questions. Question No. 1 (Objective type)
1s compulsory. From the remaining questions attempt any five.
P B WM BA BRI U PHIb 1 (RS gPR @)
HHarf 21 99 ueAt § @ gl 9T @Y g1 i

ii) Incase of any doubt or dispute, the English version question
should be treated as final.

foft off yeR & deg s g & Ry o Fs g &
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1. Choose the correct answer. 2 each

Tal IR B 799 iy

1 Theresultant of the two forces P and Q acting on arigid body at
an angle Q is equal to.
P a2 Q &1 9 it {5 ueh g¢ fAus W Q &iv1 R rf &R @ & Fl
aRurH! et 2

@ P2 +Q2+2PQcosd

® P2 +Q?+2PQsind

© P*+Q?—2PQsind

() P?+Q? —2PQcosd
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i) The velocity ratio of second system of pulleys with 4 pulleys is

(a) 4 (b) 8
(c) 16 _ (d) 15
4 Rl awt R el e @1 Jmue 3
(e1) 4 (%) 8
(%) 16 () 15 i
i) If the arm of couple is doubled its moment will be
(a) Halved (b) Same
(c) Doubled (d) None of the above |
T TG Y T BT AT o o TR A g9 amef € S
(1) e (1) @99
() I (3) Swia % § 9 T

v) Ittwobodies Aand B are projected upward such that the velocity
of Ais doubled the velocity of B then the ratio of height to which
the body A will rise to the height to which the body B will rise will

be
@ Y ® 2
© 4 @ ¥

31 fver A @t B & IR $T 3R 39 vaR YA e war & fs
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v)  The centre of gravity of hemisphere lies from its base measured
along the vertical radius at a distance of

3 3
@ -5 : ® 3
8r 8
© 3 @ 35 .
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2. a) Define: ' 3x3=9

i Force and its characteristics
1) Lawof triangle of forces

i)  Conditions of Equilibrium
R |

0 g T uh RPvar

B g Bt @ fas

m)  FrEe & Rt

b) Find the magnitude and direction of the resultant of the concurrent
forces of 8N, 12N, 15N and 20N making angles of 30°, 60°,
120° and 155° respectively with a fixed line. G

8 =L, 12 7, 15, o1 20 <A & Tt 9 S & smen @@
fRR @r | 30°, 60°, 120° 721 155° & S0 70 | 8, &
gRuHt &e @ i qur e 1 @l
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3. a) Twounlike parallel forces of magnitude 400N and 100N are
acting in such a way that their lines of -action are 150mm apart.
Determine the magnitude of the resultant force and the point at
which it acts. : 9
QI FHMR gt o gRom 400 = aar 100 =geA
2 9 WP PRI &R g & T IRp! foban el b e <t g 150 o,
2 afordt ger @1 ulmior ger fRn feg & RRy e aR

b) Explainleverand its types with example. 9

Fdicid T ITh TPR ISR B AT THATE |

4. a) Anelectric light fixture weighing 15N hangs from a point C by
two strings AC and BC. The string AC is inclined at 60" to the
horizontal and BC at 45° to the horizontal using Lami's theorem.
Determine the forces in the strings AC and BC. 9

U g fhaerer fomTa YR 15 =g & &1 firg C = g1 Ifem
AC @I BC % WgR oiesml sl 21 et AC #fee § 60° @
FHT FTR § T Wt BC 4T & 45° &1 g 991> 1
& T BT ITANT T g A AC 1 BC H I e S B

b) Find the centre of gravity of a channel (C) section

100mmx50mmx 1 Smm. 9
100 frft. % 50 frfl, x 15 fFft, amal 99 (C) @ie &7 &1 o
Py ST R

5. a) Aforce of 250N pulls a body of weight S00N Ltp an inclined.
plane. The force being applied parallel to the plane. If the
inclination of the plane to the horizontal is 15° find the coefficient
of friction. 9

Tw 250 < 1 &4 SN & U 31 9 W 500 <A R ared
e g o SR it R Fiudr &1 ¥ T & FHERR AR A
21 ol g7 @ g AR A 15° 7 o oH uries S )
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b)
6. a)
b)
7. a)
b)

(51

Inadouble purchase crab winch, teeth of pinions are 20 and 25 and
that of spur wheels are 50 and 60. Length of the handle 1s .5 meter
and radius of load drum is 0.25 meter. If the efficiency of the machine
is 60%. Find the effort required to lift a load of 720N. 9

U 5461 qedl g g F Uae i & Sidi 1 swan 20 q92n
25 3R ¥R ufgal & gial Wi 50 qer 60 &1 &< Y o=
0.5 Hicx qur R g9 & fAiwar 0.25 e B, af mefm Y geren
60% & T 720 =IgA &1 IR IO & o anaead MarF s di

Define velocity, acceleration, angular velocity, angular acceleration
and establish relation between velocity and angular velocity. 9

3, <aww, BT A, ol cer Y g @d g 3w
Pt 4 & drg e werfid o)

In an office, a lift is moving upwards with an acceleration of
1.5 m/sec?. Find the pressure enerted by a body of mass 30kg
on the {loor of lift. 9

UFh HETET |, WP o SR & 3R 1.5 fiex/Ahvel &6 wor
Tl el #1 forre & a1 W 30 5T, o gl fivs eRT e
=T gad g BN

A train of mass 200 tonnes moves on a level track having a track
resistance of 85 Newtons per tonne. Find the maximum speed
of the engine, when the power developed is 320kW. 9
Teh 200 T SHM Tt Yo M) Ga T el oy, Frget ver uferiy
85 R/ &, W T @ 81 I Seuw ARy 320 fbeAr ae &
91 I affErma T F7F ol

Define mechanical advantage, velocity mtio, efficiency of machines
and establish relation among them. 9
Afyes @, STy, et Y g ) BT i gor e 9
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8. Write short notes on following, (any three)

a)
b)
c)
d)
e)

Newton's law of motion
Varignon's principle of moment
Centroid and centre of gravity
Law of machine

Law of polygon of forces

frforien w wftm Reafmt ffaw (% &)
) g F IRy F Fm

3)
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3)
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