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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — I & II - EXAMINATION — Summer-2026

Subject Code: 3300008

Subject Name: Applied Mechanics
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

MCQ/Fill in the blanks (Attempt All Questions)
MCQMULAL o1l GRA( Gl % Ysloll wcllol AUl $29Uld)

SI Unit of Moment of force is .
HagRlell S AsH 8.

1 GPa= N/mm?2.
1 GPa= N/mm?.

Magnitude of the resultant force of couple is .
“@fodstl URRUHl ae] Yeat sl 8.

The centroid of semi-circle of radius 25cm lies at X = cm and
Y= cm.

25cm Putclol Udadoetl &2 ok HI2 X = cm o Y=__

cm. U9

For a simple wheel & axle, dia. of axle is 20cm and dia. of wheel is
60cm. Velocity ratio of machine will be
ALEL U5 AU UL U2, Ul Ul 20 cm VA HEL U U

60 cm 8, ll A oll AL YBTR U3,

Answer the following questions.(Any 6 out of 9)
o{l Al Yalloll ocltol A (¢ 1l 51e5 uRL &)

List four examples of scalar quantities and four examples of vector
quantities.
UR 2L AL w2 2L 2B ot ALR-UR GELSRQL AL

Distinguish between coplanar forces and non-coplanar forces.
UH AU U UHA A WO AR Asleld AL,
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For the following values of £H and XV of coplanar concurrent force
system, resultant force lies in which quadrant?

a) If ZH = +ve and XV = +ve. b) [f XH = -ve and XV = -ve.
yrdcla Aol v yauclleti, oA WA TH wa TV ol

yell HI2 WReuHluioeg et sl AL Hi A ?
a) ZH =+ve and £V = +ve. b) XH = -ve and XV = -ve.

Define: Moment and Couple.
clLuRAL UL : AOYRL ol UORIH

Distinguish between centroid and centre of gravity.
AEon WA I3l Sos Aol dAslalcd AL

Define axis of symmetry, also draw axis of symmetry for T-section.
UHYHLOLAL wetoll cautvaul . T-section HIS AHYHLRLAL

uet €lRL.

Define: Friction. Write any three advantages of friction.
tolell cautvall U Wl URLell SlEURL ARl SLAER A,

Write equations of potential energy and kinetic energy.

Ael(Ad Gost et ol Gost Acnclall HiZotl YA vl

For a lifting machine, law of machine is P = 0.02W + 2, compute
max. Mechanical advantage.
Gusclell A HIE dAell [A4H P =0.02W +2 8, dl HedH

Ai[AAs s1Uel 2Lkl
Answer the following questions.(Any 4 out of 7)

of | et Ullell @l lod 241U (O Higll S8 Ul 4)

Write conditions of equilibrium for coplanar non-concurrent forces.
A A2l Aoul s yeudl 12 uHdlctstedl Al waual.

Find magnitude of the resultant force for the system of forces shown
in the Figure-1. Also, compute moment at the centre (O).
Figure-1Hi £20Ad olon youell 12 uReul ol yeat 20l

U AL[A oll Fosk (0) UR HOYRle] Yel UL Al

Write the equation to find centroid (X and Y) of 2D geometrical
shapes of : a)Rectangular b) Right angle triangle c) Circle
o{lAell gl uRHElA clllAsusA Ax¥os (X and Y) Anralell

HIZoll Y20 vl : a) Aol ARA b) sl2 slaL Aslal o) adn

Explain Angle of Friction and Co-efficient of Friction.

tRLS\eL A eus (AN UMl
Define work, power, and energy.

s1], Gost wal Alseloll cattvaal 2.

A truck of mass 500 kg runs with a velocity of 18 kmph, compute
its kinetic energy.
500 kg c°ot Ul As 25 18 kmph (3Hl/sclls)ell suell

oA 52 ® A Aoll oA Gostoll dtaLt3l 82
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Define: a) Mechanical Advantage b) Velocity Ratio c) rEfﬁciency
(Ul WIUL : a) ifAS SIUEL b) AL ARINHR ) 51 &HldlL

Answer the following questions. ( Any 3 out of 5 ) 12
o121 Ulletl 2scliod 210) (U Hiell 516 usL 3) e

Two tensile forces of 90 kN are acting at a point with an angle of
90° to each other. Find the magnitude and direction of the resultant
force.

90KN oll A LRl tlal Asollost U 90° ol WA A s (olg UR
5120 B, Al URRWHl wlnna] e el (2 2l 0.

Calculate the centroid of angle section ISA 200 x 100 x 10 mm
(keep shorter leg vertical).
AWoOlA AS2Aet ISA 200 x 100 x 10 mm of &2 S0 Rl 28l

QoL Gedl AL

Prove that limiting angle of friction (®) is equal to the angle of
repose (o).

AUAA 5A 3 RHid «xwL 5L (@) A [AsuHSL (o) B2
aa B.

Explain force displacement diagram.
Sl Sl AU o2 SLRADUH AHXLA.

For a screw jack, pitch is 6 mm and length of lever is 30 cm. If
efficiency of screw jack is 40%, find an effort required to lift a load
of 20kN.

3 %S5 HI Ul 6 mm & sl &o5deil I 30 cm 8. %) 2

B5ofl 512 &ML 40% 1A dl 20kN o doyel GUSAL HI2 %3]
Yol 040 Q).

Answer the following questions. (Any 3 out of 6) 15
ol Asil Ullell dlod UL (2 Hiedl 516 uQl 3) H

Find magnitude and direction of the resultant force for the force
system shown in Figure-2.
Figure-2 Hi e2lact eton yauell 1 uRel doe] yea ua

RS

Explain types of supports and types of beams with sketches.
2slatl UslR ol ofliell Usiz sl A8 auestal.

Define limiting friction and write laws of static & dynamic friction.
i arutefl cattval 2 Al RAA dal auds uetetl

Q20 Al

Find the centroid of lamina shown in Figure-3.
Figure-3 Hi €2ladct QHlotl {2 &t 30w 2.

From a 7 m deep well, water is to be lifted by pump to the water
tank 5 m above ground has a capacity of 5000 litres. Find the power
of the pump to fill the tank in 20 minutes. Assume efficiency of the
machine is 70%.
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Explain in detail the "Law of machine".
22tell [(AAM GLslaryds Aostal.

Answer the following questions. (Any 2 out of 4)
ol Aetl Ytllotl scltol AU (¥ Hidl 5185 UL ?)

State and explain Lami’s theorem with sketch.
AR yR2A vl vl vUts(A A MLl

Calculate support reaction for a beam as shown in Figure-4.
Figure-4 Hi e20Act ofld 12 2sto(l ylAlsauzd Andl.

A body of weight 300 N is placed on a rough inclined plane making
an angle of 20° with the horizontal. A horizontal force of 150 N is
just sufficient to cause the body to start moving up the plane. Find
the coefficient of friction and angle of friction.

300N clotoll Ueldal AH@ (Ao A 20° otl WA ol

VREUSL AUEL UR Y5A 8. Ueldal GURe{l citey wiAsal 1R
AH@Aos (B2UHl 150 N of olet Yd B. Al uriels wal unel
sleL Aol

A single purchase crab winch has the following observations:

a) Length of lever = 60 cm

b) Number of teeth on pinion = 15

¢) Number of teeth on spur wheel = 90

d) Diameter of load drum =20 cm
On this machine effort of 80 N lifts a load of 2000 N and effort of
150 N lifts a load of 4200 N. Calculate maximum mechanical
advantages and maximum efficiency of the machine.
Rotct WA 30l [Qouail M s ol Yoxu &

a) AlaRell doltss = 60 cm

b) Ule{l2stotl eiclloll Avan = 15

¢) UR Sl ictlofl Aval =90

d) s gHoll ™A = 20 cm
L HAleAHl 80 N ol Yot el 2000 N cl%sel Wad 150 N ol
YAt dn el 4200 N clogol GULsUHL 1A B. L Hellot 12
HelH AMAs slAEL WA HeH stlatHdlell aaLtil 3.
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