Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -2 (OLD) — EXAMINATION — Summer-2025

Subject Code: 4300008 Date: 20-06-2025
Subject Name: Engineering Mechanics
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks

Q.1 | (&) | What are the conditions of equilibrium? Explain types of equilibrium with | 03

neat sketch.
() | AHdldsisi] 21 2 B2 4eS 35U A8 YHAlGel ol USR] qHld). 03
(b) | Explain Law of polygon of forces. 04

D1 ety W& 518lel) (o qul qud). °%

(c) | Find magnitude and direction of the resultant for the system of forces shown | 07

in figure-1.
(5) | #Usd-1 Ui Wdldd ools] Red Hie URRIMSA dlsidl e (gLl 09
CIC
OR
(c) | Find magnitude, direction and position of the resultant for the system of 07

forces shown in figure-2.

(5) | wisld-2Ui dd1dd Wolsl (R1eu Ui URRIMSL dladl, (621l M Refd | o9

20lel.
Q.2 | (a) | Explain moment couple with example. 03
() | MO Yoy o BeleL L8l YHwdl. 03
(b) | Explain different types of beam & Load with sketches. 04
() | {14 detl G2 il [alay usR) 11s(d Aled dqHodl. oY
(c) | Find support reactions for a beam shown in figure-3. 07
(5) | 2sld-3 Ui wdidd oIy Ui H1d1R Uld(sa1) 20l 09
OR
Q.2 | (a) | Explain resolution of forces to find out resultant force. 03
(1) | URQLH] wao 2Dlbdl Ui G0l of AAR[RUe] UHM1d). 03

(b) | Obtain the resultant R & angle between P & R, if two forces P & Q acting at | 04
point O, if value of P =30 N, Q = 20 N and angle between them = 60°.

(W) | PAAQ A 1] O [GigUR d3Adl €1y, P =30 N dH% Q = 20 N dH% dHeil | oY
] WRIL 60° Sl dl ULl oo R AU P 3R d{] WRIL 1k,

(c) | A body weighing 2000 N is suspended from a vertical wall by a string AB is | 07
2m long as shown in figure-4. It is pulled by a horizontal force of 320 N. Find
tension in the string AB and lateral displacement of the body.
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(5) | 2000 N of doel d1ddl 2R R231 G121 Gleil [eatiqell desladidi 241d | o9
8 AB ¥ w15(d-4 Ui Wdlcdl UHIQ 2m diofl 8. d 320 N <l ISL W)
GIRIVAIY 8. 3291 AB el Uglel oil o41%e{l (el Ueiti dlid QM.
Q.3 | (&) | Write characteristics of forces. 03
() | wolef] [AQNd il eud, 03
(b) | What is angle of Repose? Show that angle of repose is equal to angle of static | 04
friction.
(6d) | WD 5181 Q) B2 Wdld)l 3 AR Y1 5181 ReIR eNQlstl WLl B2dl 8. | oy
(c) | Find centroid of lamina as shown in figure- 5. 07
(5) | #15[d- 5Hi Wdlcdl YHIK AHells] As218S QUL 09
OR
Q.3 | (a) | State and Explain Law of Triangle of forces. 03
() | w0l el (35181 o] [AuH Yuol. 03
(b) | Separate vector and scalar quantity from the following 04
Distance, Force, Length, Mass, Velocity, Time.
(@) | elAetiniell Aleal 1l €]l 2ALA A 16 520 0¥
AR, WU, o8, €01, Al HHA,
(c) | Write a different type of Simple machines and their velocity ratio. 07
(5) | 142 UslRell Alel HR{lotl el dHell 4oL I 1R Gudl. 09
Q.4 | (a) | Define M.A,, V.R. and efficiency of the machine. 03
1) | Hellel HI2 AAsIUL], A2 IRIHR W stl&iHAL ol catual v, 03
(b) | State & Prove Lami’s theorem. 04
(@) | allell iy quil w4 yuesdl. 0¥
(c) | Calculation centroid of angle section ISA 90 X 60 X 6 mm keeping longer leg | 07
vertical.
(5) | ISA 90 X 60 X 6 mm «f As21©)S dicdl @21 d(256 18 Q0. 09
OR
Q.4 | (a) | Define Static friction, Rolling Friction and Sliding friction. 03
V] Rerz afia, AGo1 unfial w4 2atis (BoL el curvaifd 53, o3
(b) | State and explain law of machine. 04
(“) | Hellotetl [y Qlicl 24 yHo1dl. oY
(c) | Explain law of Conservation of energy in detail. 07
(5) | Gl &1 [s1UY (AR AHomAl 09
Q.5 | (a) | Explain Difference between Centroid & Centre of gravity. 03
() | 8¢ wal e dor, dsA] d§ldd HHwAL. 03
(b) | A block weighning 100 N is resting on inclined plane which makes 20° with | 04
horizontal. Calculate the pull required parallel to plane when the block is just
on point of sliding upward. Take co-efficient of friction is 0.288.
(&) | 100 N of do%el tRlddl 6dls HSsALoll [AHlst U MIRAH 5 D B HISL AE | oY
200 oild B. 2R edls GURell ds Us5clell [6g UR €lU AR Qo]
AHIdR 03] Ydeil a11d3] s enQlell ye-51A&H 0.288 8.
(c) | Inalifting machine an effort of 90 N raised a load of 950 N and effort of 450 | 07

N raised a load of 5.70 KN Find the effort required to lift a load of 10 KN.
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(%)

(@523 HQlliHi 90 N =il U 950 N =il ®L12 cltll] el 450 N el Udcol
5.70 KN oi) 12 dd1d] 10 KN il 112 GUISdl HI2 %6l Wil 2Nk

09

OR

Q5

(@)

What is force-displacement diagram? How to find work done by variable force
explain in detail.

03

()

sl-(suayiee SIAM g B2 U4 WA gL s 3d] 3ld 20uqd d
[ddlddR ¥H2dl.

03

(b)

A block weighing 360 N rests on a rough horizontal floor. A force of 120 N
inclined at 60° with the floor is just sufficient to move it. Find co efficient of
friction between floor and block.

04

(™)

360 N o doet tRldd) edls WReUS] A1S] s412 U & 8. 541 A8 60°
U2 dAig 120 N o W0l del WASAL HI2 Yq 8. 5612 Wal vdls dsi|
N Rlol| As-51feH 2Nt

oY

(©)

In a Single purchase crab, the length of handle is 600 mm and diameter of load
drum is 200 mm. The no. of teeth on pinion is 20 and no. of teeth on spur
wheel is 100. If the efficiency of machine is 40%, find the effort required to
lift a load of 600 N.

07

(%)

A5 Rid1E UAY 56 Ui, o5l doiles 600 HIH] 1 415 SHell 1 200
L 8. w4l ol [Uleddst URell tidefl Al 20 A ol Y2 celd UR ¢idsl
Aul 100 8. o) Hellstefl s1latHdl 40% B, dl 600 N «{l 6112 GUlsdl HI2
%3] Udcsil 21kl

09

Q-1(C) (FIGURE- 1) Q-1(C) OR (FIGURE- 2)
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Q-2 (C) (FIGURE-3)
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%
Q-2(C) OR (FIGURE-4)
»
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i 4
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Q-3(C) (FIGURE-5)
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