Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - Il EXAMINATION - WINTER 2025

Subject Code: 4300008 Date: 28-01-2026
Subject Name: Engineering Mechanics

Time: 10:30 AM TO 01:00PM 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 (a) Define Force. Explain characteristics of Force. 03
(1) cionell casrvl 241N, cionatl @i A, 03
(b) Explain resolution of forces to find out resultant force. 04
(@) uRena cior MNetar Hi2 ciolall RRNEYRIo A, oy
(¢) State and Explain Parallelogram law of forces with sketch. 07
(8) 232019 AxiaRciy AGSSICIaN (G143 Y LI 2Hal AHA), 09
OR
(©) Two Forces 20 kN and 30 kN both tensile are acting at an angle 60° between. Find 07

magnitude and direction of resultant force.

(8) 20 KN 2101 30 kKN 233 A dlRl 6ol 60° oil YRl U2 513 53] 2841 8. uReIl ciog) 09
HEA Aol [E11 MY,

Q.2 (a) Give difference between Mass and Weight. 03
(1) €0 213 goyot YRl dsiad 4. 03
(b) Separate vector and scalar quantity from the following 04

Force, Length, Mass, Velocity
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(o1) oNAstiatieN 2A€)1 210 A€ %210 A2 S, oy
G, daild, €01, A2

(c) 07
640 N
_ 200 N
iR
\ 7 f
ige =
500 N
300 N
FIG -1
Find magnitude and direction of the resultant for the system of forces shown in
figure-1.
(s) 09
40 N
_ 200 N
X
\ :,% f
3ge -
SO0 N
300 N
FIG -1

A1s(d-1 Hi cicidd sl yendl i yRendl uReing 3e 20 [E=11 N4l

OR

(a) Explain fundamental physical quantities and their units & Write S.I units of following 03
quantity [1] Pressure [2] Acceleration

(1) yareid 2ARIRA 240 datoll A5 23190141 2431 oflAoll 2N (61 S.TAs vl [1] 03
€111 [2] M|
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(b) Explain types of equilibrium and write the condition of equilibrium.

(e1) 2vigcoioll USRI 2AHAN 210l 2iddatol) RA AUl

(c)
*"7 Pl A A A
\z. /A
#
d
B /]
// 'i:ﬂ'. [-_'
/ FIG - 2
30N
An electric lamp fixture 30 N weight is suspended at point “c” by two strings AC &
BC, as shown in Figure-2. Find forces in strings.
(s)
,.-:/ Lo AR
. /A
A
/]
B /]
#1
!
S L mG-2
30N

gasedls A (55242 30 N g% [Alg "c" U & 2291 AC 2Hal BC &Rl 212U0S
AN A1 B, A15(A-2 H1i sidId UHIR) €13 HIT Beeidial el N,

Q.3 (a) Define Couple. Explain Properties of couple.
(1) cionpoaiofl cautvail 210 dofl crieteNlsdiRi @u.

(b) Explain different types of beam & Load with sketches.
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(01) 2324 219 QRY UsRel oflH 2ol dIS AHwA).

(©)  Find out support reactions for the beam shown in fig-3.

10kN
JOkN
20kN,/m
- l /é W B
I im im 2m 2m I
Va ) Ve
Figure no-3
(8) 2115(a-3 ali ciciAd oflat sz 210l HlABUIRNA 2lRIdd) 3.
10kN
J0kN
20N ,/m
) l /é W B
im im 2m 2m ]
Va Ve
Figure no-3
OR

(a) Difference between moment of a force and couple.

(1) c1on 4ol 2101 Gl You 4R ofl dsidd @il

) |
8 KN 12kN
A 8
/7
”
M /
¥ o
7
— _le
4 2M
1 12kN
10kN
Figure No-4

The forces are acting in a system are shown in figure-4. Find magnitude, Direction of

the resultant forces.
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(O-l) i oY
8 KN 120
A (N
" g
g
M /
rd
o
e —1C
4 2M
Y 128
1 0kN
Figure No-4

AHISA -3 H1i AU UHIR) A8 el Ugld SI3] 52 8.241 cianlotl uRlenH] g
u3lela Aal [E=11 N4,

(©) 07

FIG-5

Find support reactions for a beam shown in figure-5

(s) 09
6 KN
A B 5 ¢
% 1M / M @ M
T77IAT
FIG-5

AHI5(A-5 #H1i ccd1Ad ofld Hi2 2sloll M(ASURA 2eIal] .

Q.4 (a) Difference between Centroid & Center of Gravity. 03
(1) Boglcle 210 d>caisyRI Bog dol) dgIdd. AUl 03
(b) Explain law of friction. 04
(1) efeiol siueld 2udls:el 53, 0w
(¢)  Find the magnitude of push inclined at 30 © to the horizontal required to move a 07

wooden block weighing SOON resting on a horizontal surface having co-efficient of
friction 0.4
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Q.5

(s)

()

(1)
(b)

(c1)

(c)

(s)

(1)

(b)

(1)

(c)

(s)

(@)

(1)
(b)

(o)

AH(@ (A 241 U2 USHI 500N Yotoll GEISAl LRSI HI2 AR (A% 2u1E] 2118
30 © ofl YRl Beg EICiCio d211SYi US d N4, ariellis 0.4 dl.

OR

Define friction. Explain types of friction.

ey elofl uivAl duil. e Rloll USIR] 2%d)

Explain Axis of reference and Axis of Symmetry.
Aenloll 2421 Vial AHUHIRI 0] 2421 AH¥d].

Calculate centroid of angle section ISA 90x60x6 mm keeping longer leg vertical.

ISA 90x60%6 mm ofl Sog(Agall a1e1dd] 2.

Write a different type of Simple machines and their velocity ratio

A USRalI AIEI AA] Aol ddotl 421 RNTR Ul

A law of machine for simple machine is p= (0.2w+4.0). Find out effort required to lift
of 100 kN. Also calculate maximum mechanical advantage maximum efficiency if
VR = 40.

201 #2flot 12 H2flotof) (o111 P=(0.2W+4.0) . 100 kN d%ol Guisdl HI2 ¥3]
MURical N4, %1 VR =40 813 dl HedH AiAS dIci, HedH siRigadIol] yel a1elid?]
S?.

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, (i1) Velocity ratio & efficiency of the machine.

450N of 4ot cgld 2Hol AN5AA &I GlRISAIG] B. ASACT RUIRA 500mm B. %1 US
U2 120N of sl ca11dq &l dl (i) AifAs @l (ii) 921 9N dR Hal Hellsiof]
siigtdl A4,

OR

Define following terms [1] Velocity ratio [2] Reversible machine [3] Non Reversible
machine.

oflJail Uelofl vl 24141 [1] A1 2eNaR [2] ulddT it [3] 21uladl =i

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

AIEI Aok oll [G1AH P=mW + C A1) 2ol HeTH SIF21HAI of A2 dRdl.
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(¢) Simple lifting machine has velocity ratio of 20. Find the Values and state whether 07
machine is reversible or not?

Load in | Effort | Efficiency
kN in KN [in %
100 9.82

600 49.82

1000

(8) 2As 21kt oll Qo1 LR 20 & oIVl 2aid of) vied) [Baa M. 210 o 09
wAadl & 5 aigl d sal..

Ricol 6{0]
KN

100 9.82
600 49.82
1000

12 KN siRi2Hdl %

*kk
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