Enrollment No./Seat No.:

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

Subject Code: D103000201 Date: 12-12-2025
Subject Name: Basics of Applied 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 (a) Define following terms: (i) Mechanical Advantage (ii) Velocity ratio (iii) Efficiency. 03

(1) oflDoti uel @UvAIRA $A: 03
AiRs I (ii) a1 RN (iii) sIFeaidl.

(b) Separate out scalar and vector quantity: 04
Velocity, Speed, Distance, Displacement, Force, Density, Mass, Weight.

(01) 2ulkar 2101 21€)21 212N 2421 S 0¥
dol, BSU, 2AdR, 2YNIdR, G0, Elaldl, EQ, YYal.

(¢©) The following forces are acting at a point. 07
(1) 500 N force towards North-East.
(i1) 400 N force towards East.
(ii1) 250 N force at 30 degrees west of north.
(1v)300 N force at 30 degrees west of south.
Find magnitude and direction of resultant force.
Solve the problem analytically or graphically.

(8) oAl cioN) As ([Ag U2 @l B, 09
(i) Uoo o3, i GiR- yd 8.
(i) voo o3). i Yd ds.
(iii) RUO 0. Gl GTRY] 30 iIall YEBI Ul d2s.
(iv) 300 o). ofo efArief] 30 iRall YOI URH dRs.
uRRerna] siag 3e 2ial [E11 N4l
aIfR1ds A 3 AH1AUll A Uiall B3d Aad].

OR

(¢) Find Moment of inertia Ixx and Iyy about centroidal axes for I section whose flange 07
and web dimensions are 120 x 20 mm.

(8) s 21 Ascl HIZ ArBogall 212 U2 ¥R Ixx 4l Iyy NN 3 Foil Jof 2401 09
$QAo%all HIU UR0 x R0 AH.AH. B,

Q.2 (a) State and explain Lami’s theorem. 03
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Q.3

(1) a1l uAUA AUl 240 AHowA).

(b)
(o1)
(c)

(s)

(@)

(1)

(b)
(o1)
(c)

(s)

(a)
(1)
(b)
(c1)
(©

(s)

Explain Characteristics of a force.
ai0afl dii(BIsdiA A4,

In a single purchase crab length of handle is 800 mm and diameter of load drum is
200 mm. Number of teeth on pinion are 20 and that of spur wheel are 100. Find
Velocity ratio. On this machine 150 N effort can lift a load of 4.5 kN. Find

Mechanical advantage and efficiency of the machine. Also state machine is reversible

or non-reversible.

Y21 U5 3Giall BoSdoll Gallef oo AH. JH. Hal dIS SHoll IR 00 A,
AH. 8. Uloflkol UR Eidlofl 21uA1 R0 4ol 2UR celd UR Eidlofl 2ivul 200 8. JaI-

RN 2NEl. 241 H2llot UR U0 6. of URACaHAN .U [5.03. ofl 4ol GUS B. d
mﬂd%:ﬁ AiAs IUE] 2ol s1ieidl N4 Hllot uRAU(dd & 5 iuRalda d el
@lidl.

OR

Define the following terms:

(i) Elasticity (ii) Ductility (iii) Malleability.

oflAail el RUIAIRIA S
(i) RelQusdl (i) dedl (iii) 2GR,

Explain conditions of equilibrium of co-planar concurrent forces.

AHddl 2421 el AHAdatofl AR 23],

In a simple lifting machine, an effort of 3 kN raised a load of 60 kN and an effort of 4

kN raised a load of 100 kN. The velocity ratio of machine is 50.
(1) Derive law of machine

(i1) Find effort required to lift a load of 200 kN

(ii1) Find maximum efficiency of the machine

A A1E d%¥al GlusdIg #2llol 3 (5. 0. ol MAcaHNE] S0 (5. 0¥, ol 4%l Aal ¥

(S. o3}, oll MAcolcin®f] Q00 [S. o3). ofl 4ol BUZ B. Hllotofl A3-dRliTiR Uo B.
OEEEINGEHEMER

(ii) R0 0 (5. o). ofl 4ol GlUSUI HI2 ¥33] MAcoIoiN
(iii) #=Motol]l HedH siRieaidl N,

ne.
Define (i) Centroid (ii) Centre of gravity

QU1 A (i) DoA50g (ii) ARPcUS0%

State and explain Law of Polygon of forces.

S{0lotl Gigsilall (ot cufl Aol AH4.

Find Centroid of an Indian standard angle Section (L-section) 90 X 60 X 8 mm
keeping longer leg vertical and shorter leg as a base.

GO X 50 X £ AH. A, ol IR Hlals SIRI (Ad. ASRUal) ol dictl Ydlal Gl
Auf] 2Hal ¢51 Udlal AIER ALlal dof A2iFog A
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Q.4

OR
(a) Draw axis of symmetry for the following figures.
(1) Semi Circle (ii) T Section (iii) Channel Section.
(1) ofldofl 2A15(A2N 2112 2eaiu1CIAISl et €.
(i) AbadAISIR (ii) & As ot (iii) Boict AU,
(b) Differentiate between centroid and centre of gravity.

(c) Soi3og 210 2>cuBog 4RAa dsidd 241,

(¢©) Find Moment of inertia Ixx for Tee section having dimension of flange and web both
are 200 x 50 mm.

(8) s &) Asuoiotl Aot 21l $AoNall 31U 00 x Uo NH.AH. B Ao ¥SAILL Ixx
A4,
(a) Enlist various test carried out on the metals.

(1) uig Bur saiai 2igdl gel el udleieioll 1€ oiotidl,

(b) Draw and explain stress-strain curve with all salient points for tension test on mild
steel bar.

(o1) aiges 22)datl 2uN241 U2 Zoriol 2220l B2IcUol] [GTg E1TUA) 2324-22¢fol 241AU
ER1 Aol AHd],

(©) A mild steel bar 1.5m long and 25mm diameter is subjected to an axial tensile force
100kN. If modulus of elasticity E=2 x 10 > N/mm?,
find (i) stress (ii) strain (iii) Elongation (iv) final length of the bar.

(8) s U AAH. A3 UAall 2Hal .U H]. dictl HIgEes 28] doll AU U 200 (3.

c%g. oq el dieicia didl 8. %1 Reld&usdl Hiuis E= R x 20 o/ HlHI?
8l d

(1) 22 (ii) 228l (iii) dotlgHi adl LRl (iv) A(Nu1oll (A cictief M.
OR

(@) Define the following terms:
(1) Resilience (i1) Proof Resilience (iii)) Modulus of Resilience.

(1) oAt Ul svAIRA SA:
(i) ¥l (ii) Ys B dluo (iii) HlShdd 2415 3] dRIsA.

(b) Enlist various factors affecting selection of the materials.
(c1) alzRadd uieaflal 21212 sci URGINofl 1€ 52,

(©) A mild steel bar 25mm diameter is fixed between two walls 4m apart through metal

plate and nuts at each end. The nuts are tightened when the bar is at 80
C temperature. Determine the stress and force induced in the bar for the following

two cases, when the temperature falls to 100 C.
(1) Walls are non-yielding.

(ii) Walls are yields by 2mm. Take E=2 x 10° N/mm? and o= 12 x 10°/°C.
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Q.5

(s)

(1)
(b)

(1)

(c)

(s)

()

(1)

(b)
(1)
(c)

(s)

U HHl Al Higes 28] datl A(NRj10 v H]. ol 2id2 241Ad A Eldid 2419 Aol
85lal Aedoll LAz 2Hal oleoll Heeell (52 SAUIHI A1Ad 8. Ry dlUHIol <o Sl A
&g IR (52 SAUIHI A19d 8. % dIudlal 20 Sl. A Fed g2 AR ofldall Gial
AN A(Nu1HT Getag MIATHN VHal oo AN,

() Eld1d) oflai Aleslal 8.
(i) ElIAIHI R AH. AH. Fed Aleslol YRy B. E= 2 x 20" o3 /HIH1R 214l 0= 2R
x 2079 /5.3, dl.

State and explain “Parallel axis theorem”.
“UHIAR A2 MAY” AU 2Aal AHod).

Define the following terms:
(1) Linear strain (i1) Lateral strain (iii) Poisson’s ratio (iv) Volumetric strain.

ofIRdail UEI VAR SA:
(i) [Gifo14R 2ot (i) A2d 2ot (iii) UlegfAotofl ARNTR (iv) dIcYA (s 22¢ol.
Solve the following Numerical:

(1) Two forces 100kN each acting at a 60° with each other. Find magnitude and
direction of the resultant force.

(i1) A body of 20kN is suspended by two strings of length 50cm and 120 cm attached

to two hooks in horizontal ceiling at 130 cm apart such that both strings make right
angle at the point where body is suspended. Find tension in both strings.

oflJall E1vidl 2.

(i) 200 (5. 0¥ all & G0Nl ASA%Ial S0 2iRlall YRl @Il B. dl uRelH] ciag
HE vial [E=1 2Ny,

(i) As o [85. Gyﬁ ol g%l Yo A AHal a0 Al dicfl 13141 US 9dxi 130
A1 ot 2Act2 @21ddl o gsHiell A Ad a@dgAigaiHi 2419 & 3 oial €A1 A2l
I ol 9ol @2sIAd & i §12YRI claild 8. dl olal EIRIATHI dlRicio N4,

OR

Define Polar moment of Inertia and write the equation of polar moment of inertia for
circular shaft.

UlaR Hidoe 1§ golR1 AIva1R1d S ddaISR *1IS2 HIZ2 UIER HIdoe 1S
gol [R1210] 21 duil,

Write assumptions made in the theory of torsion.
21Riatoll [RH1 SAUIHI A1Ad LRRIRA Uil

A solid shaft 100mm in diameter rotates at a rate of 250 RPM. It transmits 200 kW
power. Find shear stress in the shaft.

S 100 . A, URIoll A dls Mg U0 1R, Ul 2. &l 2 8. d oo (5.
dre ofl UldR gloddle s2 8. dl Iseai Geust ad] [R1uR 2221 N4,

L
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