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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 2 (NEW) — EXAMINATION — Winter-2022

Subject Code: 4300008 Date: 27-02-2023
Subject Name: Engineering Mechanics
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

S A

Q.1 (a) Define Engineering Mechanics and Give the names of Fundamental Principles
of Mechanics. 03

v[eoy (201 Mslasu a1 Pid 530 21 [Hslasuaal Had Rgdidl
Al VAL

(b) Differentiate between Mass and Weight. 04
01 Vel A6yl 42l d5lAd 2L,

(c) State and explain Parallelogram Law of Forces. 07
UHIAROUSY AAL510L <AL [AAH V] 24 A1,

OR
(c) If two forces act at an angle of 90°, resultant is V10. If they act an angle of 60°,
resultant is V13. Find the two forces. 07

671 6 6101 90° <AL VLRIL U 51, 52 89, AL URRIH V10 £9. 671 d»il 60°lL
VL YR 51 52 69, dLwREUH V13 9. oL ool 2liAl,

Q.2 (a) Explain types of Equilibrium. 03
AHALGA AL U512 AHMAL
(b) State and explain Lami’s Theorem. 04

ALl UHA VAL 24 AU,

(c) Three forces 1 kN, 2kN & 3kN are acting clockwise on equilateral triangle inline
of triangle side. Calculate resultant, its direction and will fall in which quadrant. 07
1 KN, 2KN i<l 3KN <Ll 30 640l 254 215 AHosy Bisipl] ooyl ur

Adousiz el sizidl [zami a9, 21 ototidl wRousl sl [za, w214 4

YW U 69,
OR
(a) State Varigon’s principle of moments. 03
AZLoetedeAl ol AL [AzHId AHMAL
(b) Explain different types of beams. 04
6yl 6yl UslRell o{lH UHMAL.
(c) Find reactions offered by supports of beam loaded as shown in Figure (1). 07

215(d (1) Hi 2aldd oflH Wiz »ule <isu- bl
Q.3 (a) Define following terms: (i) Centroid (ii) Centre of Gravity (iii) Axis of symmetry. 03
<Al2L uel AreAPd 520 (i) A2l (i) Aedseg (iii) UMM a2,
(b) Two forces 20 kN and 30 kN both tensile are acting at an angle 60°. Find
magnitude and direction of the resultant force. 04

6L 6101 20 KN 21 30 KN 6iel dLBIotoll 60°<LL WBIL YR |13L 69,
Rl sl dladl i [Ba aial,



(c) Find the Centroid of the area as shown in Figure (2). 07
215(d (2) Hi oddiel UHIEL [Azd1zeAL A2l 2,

OR
(a) Explain Axis of Reference. 03
VA UHLA B HHAAL
(b) Draw Axis of Symmetry for the following section: (i) L-section (ii) I-section. 04

A1zl As94 HI2 AHMAL 218 220 (1) L-Asa (i) -5,
(c) A body of 10 kN is suspended by two strings of length of 50 cm and 120 cm
attached to two hooks in horizontal ceilings 130 cm apart as shown in Figure (3).
Find the tension in both strings. 07
215 (3) Hi cdleal UHIBL 28] e9aHE 130 A.HLAL 2id2 doude ol
gsuuizl 50 Al 244 120 Al Qiofl 2120240 48 10 KN <l 8UR @2s144,
89, dl olel £1Z12AHL Geteed 2L dLEL 1AL,
Q.4 (a) Define following terms: (i) Angle of friction (ii) Coefficient of friction

(iii) Angle of repose. 03
<Ll uel reAPd 520 (i) adesii (i) adels 3i) [@Qaumsio
(b) State the advantages and disadvantages of friction. 04

ARRLAL $IAEL VA 1251421 Y B,

(c) A block weighing 5 kN is lying on a rough plane inclined at 25° with horizontal.
Angle of friction is 20°. Find minimum force required parallel to plane just to
support to body. 07

A4 [afdsy w12 25° Al vl stdiddl 215 woiadl Uizl uR 5 kN <
Aoyl USE 69, oyl UXLRISLEL 20° 1A dl Aoyl AuLZ] Uz 259l 2val
H12, AULZlA UHIAR QoI Usd, AeLdH 6101 U1,

OR
(a) State any three laws of static friction. 03
[Read apidl siuRL L (44l syrLdl.
(b) Prove that limiting angle of friction (@) is equal to the angle of repose (), (3=a). 04

A1 5205 il Wialled 510 (@) =214 5181 (0),(F=a) UHL- .
(c) A ladder weighing 400 N is 10 m. Its end ‘A’ is resting on smooth vertical wall
and lower end ‘B’ is resting on rough horizontal floor having coefficient of friction
is 0.4. The ladder makes an angle 45° with horizontal. The ladder is about to slip
when a man weighing 600 N standing at mid length of the ladder. Find reactions
at supports A and B limiting friction at the floor. 07

400 N asyt<l vis [au20(l sy<l dorls) 10 Hl22 9. del 5 941 A" Gle{l aipR(ed £laid uz
25@l 89 2 6floyl 941 'B' Mo1AL AAA[NAL UR 89, oyl LliLis 0.4 9. 21 (a2l &idalo
AU 45°4L UL otelld 89, orlR (Al AL HeAlBigal 600 N asy< HAAAL 215 HIB™ Gletl Sl
A2

(21200l A5l AL SIA AL 8L A 24 B U Geted Al dotuldl5121 vt elid (0
Geted 4d UlHid it 2liHl.

Q.5 (a) Draw line sketch of 1% system of pulleys. 03
9018l <Al 16l [RAz2HAL Al 252 212l
(b) Explain Law of Machine. 04
el [ HHmal,
(c) For a simple wheel and axle, diameter of axle is 20 cm and diameter of wheel
is 50 cm. Find an effort to lift load of 1000 N. Efficiency of machine is 80%. 07

Alel e vid BlsAL HIZ, BisAAAL 414 20 AHL 24 ceélatdl e
50 |l £9. 1000 N Ll 12 Gulzall WAL/o1on iHl. Hailddl sAaHAL 80% .
OR



(a) Define following terms: (i) Mechanical Advantage (ii) Velocity Ratio
(iii) Efficiency. 03
<{l2L uel AreAPd 520 (1) 2iBs Qs (i) 991 2LelidR
(iii) sPAEHAL
(b) Define Reversible machine and Non-reversible machine. And Prove that for reversible
machine n > 50%. 04
Yladl 42 vt wpuRadl A 4 carvailid 5320 vid Alod 5215
[2asilotet Heild |z n > 50%.
(c) In a wheel and differential axle, diameter of effort wheel is 30 cm, diameters of
large and smaller axles are 14 cm and 10 cm respectively. Calculate effort required
to lift a load of 60 N, if efficiency at this load 80%. 07
céldd vt [352(-a1a piadHl Ui céladl 2 30 cm, HIZL i ALl 42l 2z 21454 14
cm i< 10 cm £, ol 5132841 80% 4 dl 60N
Aoyt Glasd, 526 WA 6101 d21159, US d 9Lell,
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Figure (1) (Q.2 (C) - OR)
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Figure (2) Q.3 (C)



Figure (3) (Q.3 (C) - OR)



