Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 2 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4300008 Date: 04-08-2023
Subject Name: Engineering Mechanics

Time: 10:30 AM TO 01:00 PM

Instructions:

Total Marks: 70
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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.

Define the following terms.

(1) Engineering Mechanics (2) Force (3) Rigid Body
oilAeil yelodl caurvaal vyl

(1) 9% UsAldsilel (2) W (3) S Uslel

Differentiate between the following terms.
(1) Statics and Dynamics
(2) Scalar quantity and Vector quantity

o{lAeil uel dRedl d§lcld WU
(1) Retld 113 44 d1ld 211
(2) vilen 2l ¥ Ale2r2l21

Define force system and explain various force systems.
olocstefl e vl B el el tlodste] Al 2.

OR
State and explain:
(1) Principal of Superposition and
(2) Principal of Transmissibility of forces.

(1) 1oiloll HEARMUGLeA) [1AH Biel
(2) Wolletl AURLM LAl (UM duil v A2l

Two forces of magnitude 70 kN each are acting at right angle to each other.
Find out magnitude and direction of resultant of these forces.

70 kN of 315 Adl Q Woil Ase{len 118 stewsl st 52 dl uReidl

Woie] YL A (€211 204,
Write short note on Bow’s Notation.

ollefl st (AN 25eily quil,
The following forces are acting at a point.
1) 500 kN towards North
2) 600 kN towards South West
3) 400 kN towards West
4) 800 kN acting 30° South of East.
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Find out magnitude and direction of the resultant force.
oflA Yoruloil w10l S19 As (GigA s1d 52 B,

1) 500 kN BHR dl§

2) 600 kN >l d§

3) 400 kN U[8dH d?§

4) 800 kN of o101 ydlefl &(813l d§ 30- o1l WS
L ojulell URuLiloineg Yy uiql (g1l Al

OR

State and explain law of parallelogram of forces.
o0l L U idR w1 As1Lell (1 qul wal qundl.
Write short note on Free Body Diagram.
dd Yol JuLRAA UR 2seily qul.,
A body of 30 N is suspended by two strings of length 50 cm and 120 cm
attached to two hooks in horizontal ceiling at 130 cm apart. Find tension in both
strings.
30 N do¥eisil A5 uslel 50 cm el 120 cm @iofl A £131uil a3 (Edigul
vl soilonell 130 cm oil vid? v1dd o] gsulell desidd 8. ugd l1HL
Gelusl el dlal ilyl,
State conditions of equilibrium for coplanar non-concurrent forces.
AUA1Y 2{211H] o101l HI2 AHdALELetoll AR QUL
Find centre of gravity for ISA 90 x 60 x 10 with longer leg vertical.
ISA 90 x 60 X 10 3 %Beil @104l U2l Gl SlU doil HIe &i3eg, 2l
The side of a regular hexagon ABCDEF is 1 m. Along the sides AB, BC, CD,

DE, EF and FA forces 1, 3, 2, 4, 5 and 6 kN are acting respectively. Find
algebraic sum of moments of all forces about point A.

v s [c1u1d N2 518l ABCDEF «fl 1% HIU 1 m 8. 6l1% AB, BC, CD, DE,
EF 3ol FA GUR eisH 1, 3, 2, 4, 5 ol 6 kN oli LI @I 8. dl il wul
o10lef] (eig A GURe(l H1N o2 2014l

OR
Explain types of loads and types of beams.
MLIReLL USIR ol oflHall USIR AHA.
Find cetre of gravity for a T section having flange of 40 X 10 mm and web 20
X 40 mm.
40 x 10 mm oil A% el 20 x 40 mm <l A alu1l 2] A1EDe HI2 EAdor,
2Ll
A beam A-B-C is simply supported at A and B. Span AB IS 4 m and span BC
is 1.5 m. AB is subjected to UDL of 20 kN/m over entire span. A point load of
10 kN is acting at C. Calculate support reactions.

o{ld A-B-C 251 A ¥al B U2 UlEl d 2544 8. AB 1101l 4 m el BC
SN 1.5 m el 8. BC IV L1l GUR 20 kN/m il MHcdldRd e11R dldl

& IR [big C GUR 10 kN <l [6ig G112 &A1) . 251eil Uld(sur4] k.
Differentiate between centroid and centre of gravity.

&A¥or, Vol I el Hrddor, A ell dslcld AUl

Prove that angle of friction and angle of repose are always same.

Alofld 5% aneL sl va [Asim S1Q1 (BUAUL AL E1Y B,

The pull of 30 N inclined at 30° to the horizontal is necessary to move a wooden
block upward. If co-efficient of friction is 0.3, find weight of wooden block.
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WISL AULE] A1 30° ot Wl w1 d] A 1Rd]l ALl GuR uScur 5 dLsSlell
01 S0l 30 N of WAL GUR d§ VUL HI2 3L 8. % N ILLSe(l Sslud

0.3 E1A dl dlsSlell balse] del 32q 27
OR
Explain various steel sections.

el el 2216 As2Uole] ARl 2.
Enlist types of friction and define each type of friction.

N Rloll USIR wRUIC] €35 UsIRell N Lol cqrul ),

A body of weigh 700 N rest on plane inclined at 15° to the horizontal. A force
of 450 N is just sufficient to cause the body to start moving up the plane.
Calculate co-efficient of friction.

ws'lraula'l A8 15° oli Wil b{rla.cﬂ ALl AuLél GU 700 N dossieil
uslel usdl 8. 450 N of i1 Uslelal GUeil ds 2lld sAAddl U2 Y4 8.

ey {RlLsell Slud 20k,
Differentiate between reversible and irreversible machines

URadldd A4t v vURdldd A gl dslad 2414l
Explain effort lost in friction with example.

NI Y 4Ad YUl GelsL ASld Aundl.

In a simple machine an effort of 20 kN can lift a load of 100 kN and an effort
of 30 kN can lift a load of 200 kN. Find out effort required to lift a load of 300
KN. If V.R. of machine is 30, calculate maximum efficiency. State weather the
machine is reversible or irreversible.

V5 ALg A 20 kN ol t4nnefl 100 kN of %=l B4al 30 kN o1l tiueil 200 kN
o d%el GUSL 23 8. 300 kN o d%el GUSAL B vin 2lH]. %] AL
IIRNHR il (SHd 30 E1U dl HedH sIA&MdL ). A URdldd & 3

U Rdldd ¥yl eelldl,
OR
Define the following terms.
(1) Input of the machine
(2) Output of the machine
(3) Efficiency of the machine

ofl Aol Uelofl catuql 211U,
KL LA
(2) Aol Uslel
@ UsAell sLA&UAL
Explain law of simple machine

AleL AAall [y quendl.

In a double purchase crab the pinions have 20 and 30 teeth and spur wheel have
80 and 90 teeth. The handle is 30 cm long and load axle is 20 cm in diameter.
Find effort required to lift a load of 2000 N, when efficiency is 50 %.

s so16 URA% Sl Yleflstoll sldlefl vl wefst 20 314l 30 dell
AUR cEldoil &l Lol A uAL Vo5 80 Wl 90 . Slellofl AIuLLE 30 cm e
Aol Hell Al 20 cm 8. 2000 N of d%el GUSAL HI2 329 W F192?
Yotofl slAaimdl 50 % @l
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