Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -2 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4300008

Subject Name: Engineering Mechanics

Time: 10:30 AM TO 01:00 PM
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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.

Explain fundamental physical quantities and their units & Write S.I
units of following quantity [1] Pressure [2] Torque [3] Acceleration
[4] Density.
HOHA AR el Aol W sH) Y1) 4 of]Aed] 2120
A4 Ui,

[1] €618 [2] W01 gl [3] WAL [4] Eeidll

State System of force in detail.
Wef] Ueg [l (ddlddlR dHomdl.

State & Prove Lami’s theorem.
e {letl uHY quil a4el qHodl.
OR
Find value of “W” for forces as shown in fig-1 Ml.ﬁ[a 14 selldq
ool 412 "W ofl [SHd 2lldl.

Explain Law of polygon of forces.
WOl W58l el (M AHod),
State and Explain Law of parallelogram of forces.

AU AR 641 AGDSIQLe] [y yH2xd).

Calculate support reaction of the beam shown in figure — 2.
ULs[d-2 Ui Wdlde oy yie 2slell uldlsaldl «il a1id3l s

OR
Explain the law of Triangle of forces in detail.

Woletl A1S18L il [y Yl
Explain types of equilibrium and write the condition of equilibrium.
Addetetl USR] AHd] el Addeisi] 21 Q).

Calculate support reaction of the beam shown in figure — 3.
ULS5[d-3 Ui wd1dd o]y Hie 2stel uldlsarl ol A id?l 520,

Differenrce between moment of a force and couple.
WO YR wal W0l Yo A o] dsldd qudl.
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The forces are acting in a system are shown in figure-4. Find
magnitude, Direction and Position of the resultant forces.
15(d -¥ Hi sdledl YUl A5 oo Ugg(d 51 53 D a4l ioiled]
YRR wos] uREIM wal (21l ld)l M da @10 R=Au]
e2lld).
Find centroid of area shown in figure -5.
15(d-5 Ui Wdldd (dredRell Ae218S Ak,

OR
Explain couple with example.
WO Yo o Bl A1 HHedl.
With sketch explain types of load, types of beam and types of support.
ULS[A ¢lRL HIReL USRY, GlHell USRL wa ibReAL USR]
yH1dl.
Find centroid of channel section 100 x 50 x 15 mm shown in fig-6.
UL5[d-6 Hi Hdldd Aeid ASAst 100 x 50 X 15 mm o} Heddor,
201el.

Difference between Centroid & Center of Gravity.
Ao218S wal o u1s Ad12] oAl dsldd Gud).

Explain law of friction.

NEEINETRTERILIEN

A body weighing 400 N from a truck 1.2 m high into ground. The
coefficient of friction between the underside of the body and the plank
is 0.3. State whether it is necessary to push the body down the plane
or hold it back from sliding down. What minimum force is required
parallel to the plane for this purpose? Shown in fig-7

ULS[d-9 Ui Wdldd 1.4 QLS HRjAddl 25 uefl il
QuLdldlojuley 2548, 400 N dogeidldl uglela 1A €A
GdlRdl HI2 d qugd 8. Uslelsfl «{1A wa ylf2ul g gy«
QLS 0.3 B.oyRlldl 3 g ueldlal Weini «{1A uddd ol B % da
o{1A UScll M2slddl US du 8. wl &q Hie Ail Aullla UHidR

526l eldH H{Uo{loe B?
OR
Explain Axis of Reference and Axis of Symmetry.

Wit Lol v4el Wl YU M (d W& YHwd).

What is angle of Repose? Show that angle of repose is equal to angle
of static friction.

[AsHS\QL 2f 87 Ullcd sA 3 (AsHs1QL A aNRISIQL MRIR
slu 8,

Find the magnitude of push inclined at 30 ° to the horizontal required
to move a wooden block weighing 500N resting on a horizontal
surface having co-efficient of friction 0.4 shown in fig-8

UH (&% AULE] UR USEl 500N d%elstl salsa WASAL HI
(&1(coy AU1Z] A18 30 © o1l VRl 32q eleda €d11sg uS d 2Ll
eNQlis 0.4 €.
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Define following terms [1] Velocity ratio [2] Reversible machine [3]
Non Reversible machine.

o{1Qetl USIel catiuil w1l [1] 421 YRIdR [2] URadl 44 [3]
Y Rdd 4

Explain law of machine P = mW + C and derive equation for max.
Efficiency of machine.

Alel A ol [(AAH P = mW + C ¥HMA) A HeddH SleHdL of
YA dRdl

The law of machine is given by the relation:

P =0.04 W + 7.5 Where (P) is the effort required to lift a load (W),
both expressed in Newtons. What is the mechanical advantage &
efficiency of the machine, when the load is 2 KN & velocity ratio is
40? What is the maximum efficiency of the machine?

If (F) is the effort lost in friction, find the relation between F & W.
Also find the value of F, when W is 2kN.

oA ol [4yH ol Aot «{1A Yool B. P = 0.04 W + 7.5 %I (P) IR
(W) GULSAL HI2 %3] YUY 8. tlal Rjeeii . ixAs1] i(aA5ale
e sil&Hdl 2) B, AR dogel

2 KN €14 34 Q2ysil RN AR 40 €1u? Hellstefl HedH sideiHdl
3oe] 872 o) (F) «NQIHL L) Uil B, dl F & W del] oiy
QL AUR W 2 kN €ld IR § of Y& Uil 21l

OR

A weight of 450N is to be raised by means of wheel & axle. The axle
is 100mm diameter & the wheel is 500mm diameter. If a force of

120N has to be applied to the wheel, find (i) Mechanical advantage,
(i) Velocity ratio & efficiency of the machine.

450N of doget cSle el WU GIR1 QlUsdle] 8. A sudell ALy
500mm 8. %1 US U 120N o W01 @2(ldq 1 dl (i) iS5 dl™

(ii) Q1 RIldR W Heflelsl siiatHdl 2kl

A law of machine for simple machine is P = 0.1 W + 3.5 Find out
effort required to lift a load of 50 KN. Also calculate maximum
efficiency and maximum mechanical advantage if VR=30.5.

NS YLLRIA ol [[AU P = 0.1 W + 3.5 O dl 50 KN d%«t Glusdl
524 U dele{0 16 A QLLE) 4l AL RN AR 30.5 €1 ol HédH
SIIHAL WA HEdH Ui[ASs s1Uel Ul 218,
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Simple lifting machine has velocity ratio of 20. Find the Values and
state whether machine is reversible or not?

07

Load in KN Effort in KN Efficiency in %
100 9.82

600 49.82

1000

s AleldA o) A2 YRNAR 20 & o{lAeil 2d ofl Wedl ($ud

(5) QL wa dA URAA] B ¥ 1Sl A s6)..

M2 KN Yol 001 KN sleHdl
%
100 9.82
600 49.82
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