Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 - EXAMINATION — Summer-2026

Subject Code: 4331904 Date: 20-05-2026
Subject Name: Strength Of Materials
Time: 02:30 PM TO 05:00 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.
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Define stress, strain and Modulus of elasticity 03
Uldwa (asiz del ReldeiusdiHiusedl cdiul 24l
Explain Hooke’s Law. 04

&Sl [y qHmdl.

A steel bar 1.5m long and 20mm in diameter is subjected to an axial tensile force 07
of 150 kN. Find stress, strain, elongation of the bar and final length of the bar.
Take E=2x10° N/mm?.
WS 1.5m ditdl, 20 mm C{q[(fllfsl?. 1Y Ylddl et HoflAul U 150 kN
dleia ddl 8, dui Geelddl Uldwo, [AsR GulgHl ddl quR]l e
AUilALefl 24 oy 2Ll E=2x10° N/mm>

OR
A Square RCC column of 450 x 450mm size is reinforced with 4 nos of 20mm 07
diameter bars at each corner. An axial compressive load of 1500kN is applied on
this column. Find out stress in developed in steel and concrete.Consider modular
ratio (Es /Ec) = 15.
450mm HIUell As ARYU d®lal €35 VBRI U 20mm Il 4 <12l A[N]
ollL{a M 21Ad B, 21 S[ULAle A5l U 1500KN il 4l eleioto €13 8,
ol HISYER RN (Es/Ec) = 15 Sl dl 2ld w4 sisleni Geelddl uldwos

HIENDIN

Calculate area (with unit) of specimen for charpy impact test having size 55 x 10 x 03
10. (All dimension in mm.)

55x 10 x 10 5¢ tlddl U] $1152 uletdl Hiell siyeilell As0 «fl ALl
ASH A1) S (Hul HIY Hldl{le 1i 8)

State parallel axis theorem and prove it. 04

UHIAR 218 UNY wRLLd]. Wel yHosidl

Calculate Moment of Inertia for an angle section 90mm x 90mm x 8mm as shown 07
in figure O1.

15[d-a Ui e2lcul Yoyw As L-wLISDE of HIU 90 mm x 90 mm x 8 mm HI2
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OR
Define: Elasticity, Plasticity and Ductility
[Raufduusdl, WiRR 2] wa deddi( ssle(@el)ell caiul 4iul.
Find Ixx and lyy for rectangle section 230mmx450mm.
230mmx450mm WISOSALOL QicARY A5t HIS Ixx 3l Tyy 2Ll

An I section having dimensions top flange 100x15mm, bottom flange 100x15mm
and web 10x250mm. Find the moment of inertia.

A5 1 A5t oil GUE] e of|U6] §Qe1% waisH 100x15mmHa 100x15mm dell
dod 10x250mm 8. AL Aselet HIR2 HINe2 il pae{[ul 20k,

State assumptions made in theory of pure bending.

oI SToL efluz] Hieil tiReLvl @udl.

A beam of width 150 mm & depth 300 mm is simply supported over 3.0m span,
loaded with a point load of SkN at centre. Find out maximum deflection for beam.
E=2x10°> N/mm?.

A5 3.0m dindl ALER]A 25d61 oilHsil WISBee] HIU 150 mm x 300 mm

8. oflHs{l HeaHi 5kN ol (Gig®IR @ldld) €1y dl o{ldHl Gedldd HedH ([dude
2Lld). E=2x10° N/mm?

A beam of width 200 mm & depth 300 mm is simply supported over 5 m span,

loaded with a point load of 30kN at centre and UDL of 10 kN/m over entire span.
Find out maximum bending stress & draw stress diagram.

A5 5 m il AlElld 2sddl oilHstl 2158 ¢s] HIU 200 mm x 300 mm
8. olusfl Hedui 30kN ol [Mg#HI12 A UHA GOLLE UR 10kN/m <l U.D.L €13l
8. dl o{liHl Gedtdd HeddH etHel Uldwa 21 Wal eiHel Uldwa [l <)
NEITEAR]

OR

A cantilever beam having length 3.6m & it is subjected to point load of 60kN at
free end. Find out maximum deflection.

A5 3e2ladR ofluefl diodle 3.6m 8. Ysd ASL U 60kN «il 6{legIR @19 B dl
ERICEENCI

Draw shear stress distribution diagrams for (1) Rectangular section, (ii) Circular
section (iii) I — section (iv) T- section.

1 GoARY WLISAE 2. ddul IS 3.HIS- AISOE ¥, 2l wISBe HIR
sdslod0n (AR ol 15(d) €11,

T-section of beam shown in Figure-2 is subjected to shear force of 25kN.Find out
maximum shear stress and plot the shear stress distribution diagram indicating all
important values for beam.

15(d-2 Hi £211Ad T-section G{lH UR 25kN o Sdst (0 @lold €U dl oflHuL
Geddd HedH Sdol oo 2DH) dell &L s2lldd] sdawn ([Adwl o] 4isld
AR

Define: (1) Torque (2) Angle of twist (3) Polar moment of inertia.

1) 215 (2) HASSQL (3) UlalR HlAs2 31§ paeilul of] carual 4.
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A cantilever beam of length 2 m, having a width of 200 mm and a depth of300
mm, is subjected to a point load of 20 kN at the free end. Determine the maximum
deflection of the beam.Take the modulus of elasticity, E=2x10> MPa.
A Solid shafts 100 mm in diameter rotate at 200 RPM.It transmit 150kN Power.
Calculate Torque and shear stress in shaft.
A5 100 mm A1l UGS 2152 200 RPM UR §3 8. il U152 150 kNetl UldR
2led(He 53 8. dl Al 2llse HI2 215 el sdetuldea «f] Aad3] 52,

OR
Explain slope and deflection with sketches.
3l0 Wal [qudst A15(d €131 AHondl.
Enlist assumptions in the theory of torsion.
AR EIEEARTTEZARCTEIETEM RN
A hollow circular shaft having outer diameter 200 mm and thickness 30 mm is
transmitting power at 200 RPM. If angle of twist in a length of 4 m is not to
exceed 0.80°. Calculate shear stress and power in kW. Take G = 100 X 10°
N/mm?2.
A5 Yldl dduilsiz 2ALse o) sislRell Uiy 200 HIHl A 3o HIH] xSl 8. d
200 RPM UldR 2Ll 53 8. a1 HRLS s18L ¥l dudlefui 0.co7ell abdl « €1y

dl sdetu(dwn W uld kw Hi 2ld). G = 100 X 10> N/mm? 4.
Define Shear force & bending moment with unit.

WU ALY SAeAW 0 el ofHst Yo A cyuAlRld 5.

Explain types of beam with sketches.

oflHell usiR w1s(d €121 uHendl.

Draw Shear force and Bending moment diagrams for a beam loaded as shown in
figure 3.
15(d-3 o1l 6{lH HI2 510401 A eAHeAy Q] SIAIAM 1)
OR
Explain point of contra flexure.

MU Rdds1(0ig oM.
Define statically determinate and Indeterminate beam with example.

R2lsd] [SeHae wWa 2154l et(seHae ld Gelel 18 cululld

5.

Draw Shear force and Bending moment diagrams for a beam loaded as shown in
figure 4.

WS- ol WflH HIZ St val AHeAy Q] SIUIAIM €13
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