Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 11l EXAMINATION —-Summer- 2019

Subject Code: 3331904 Date: 20-05-2019
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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.
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Explain types of support in beam with neat sketch. 03

ofluul 2stetl UsiR asld gl Amesal. 03

(b)  Find the change in length of the bar as shown in figure 1. Take young’s 04
modulus 2 x 10° N/mm?
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A column having axial compressive load of 900 kN. Diameter of the column is
350mm and column has 6 Nos of 16mm diameter steel bar. If the modular
ratio is 8, calculate stress in each material.

AU A@HL 900 kN EL0L 6Ll AL B, celoll RUA 350mm Wal xcHl
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OR
Find moment of inertia Ixx & lyy for figure -2

AslA - R UER wScAYl I & Iy ML

Draw Shear force and Bending moment diagram for the beam as shown in
figure -3
sl - 3 1 e2lAdt ol WR sdotetn U oiHolyll AW ER.

A cantilever beam 450mm depth and 250mm width having U.D.L of 8 kN/m
on entire span. Point load of 4 kN is at free end of beam, Calculate maximum
bending stress and draw stress distribution diagram. Take span 2.4m.,

As dodlcllaR olli 3 Boll GsteS 450mm Wl USlOUE 250mm . Asil
U 8kN/m oll AHAAZd @R UHIL dolle U cdl B. % 4kN ol (g
AR oflH all Y5t BSL UR cldldl 8l dl ollHMl HeH atHet yYldoio

el WA Yot AW ERL. duouell ceds 2.4m Adl.

OR
Draw Shear force and Bending moment diagram for the beam as shown in
figure -4
ulslA -y Ul ealact ol WR sdotolnn WA diHatyl .

A hollow rectangular section 230 x 330 mm external dimension and 15mm

thickness is used as cantilever beam of 2m length. It carries U.D.L. of 30Kn/m
all over span. Calculate maximum value of slope and deflection. Take
Young’s modulus 200 Gpa.

As Wl doARY Sodldlar olld ¥ Boll wslR ol ol 230 x 330 mm
8 Ul dell wse 15mm B, ol ol douts 2m 8. ol GuR AXL
Aol 30 kN/m oll AHQAAZld ek Al B. ol Ui HetH aln
UA (AAA . 2oLl RA[ARUUSAL HIULS 200 Gpa A4,

Find the Normal stress, Tangential stress and Resultant stress analytically for
the stressed element shown in figure -5.
wlgQ-5 1 eldet [@AsR WA uetd de do yldon, usisla

ylden wal uReuHl ulQoin awtdled dla .

OR
Find the Normal stress, Tangential stress and Resultant stress Graphically for
the figure -5.

AlgQ-5 1 eldet [@AsR WA uetd de du yldon, usisla
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yldon wa uBeuHl ulQoin auAuwell Heedl .

(b) A rectangular section of 250mm x 350mm of mild steel is fixed at both ends.
Calculate Euler’s load if length of the column is 4.8m. Take Young’s modulus
200 Gpa.

(W) As WA oll deARAU 250mm x 350mm ol dstell wloleel ad 25Ad
8. % weell dolts 48m &l Al Y ol R AUl 2Adlell
RA[QR&UUSAL HIUIS 200 Gpa A,

(©)  Write assumptions in theory of Bending.

(5) oot (A3l wReuRAl Al

(@ A circular column of 500mm diameter is subjected to eccentric load of 150
kN with an eccentricity of 70mm. Find maximum and minimum stress
produced in the column and draw stress diagram.

() Ws 500mm ol AJousix Sl UR 150 kN of GA(&ct oot dstl Saell
70mm AAR A B, Al SleAHHl Gedlddl AYTH U HETH
ylAoinel (5ud 2t 2iotell RAlQRAUUSHL HIUis 200 Gpa Ad.

(b) A steel bar 3.4m long having an axial pull of 83kN suddenly applied on it. The
cross section of bar is 1110 mm?2. Calculate instantaneous stress and strain
energy. Take Young’s modulus 200 Gpa.

(W) 34m dicll Rletell Aoflan uR 83kN oll deslol WAL R A B.
Aollaell vus®e 1110 mm2 A Aollall U cdldl &lds yldua ua
[@siR stalalsa el

OR

(@ A hollow circular shaft having outer diameter 450mm and thickness 25mm s
transmit power at 200rpm. If angle of twist in a length of 5m is not to exceed
0.85% Find shear stress and power transmitted in kW. Take C=0.9x10°
N/mm?.

() WEl dqduusik Wseell Gllal cUM 450mm ol %1SLe 25mm Sl ual
5m ofl clotssHi HRASSWL 0.85° Yl ctdldl ot &l Al Sclot YlAoon e
2lAUSR Ul UdRall Hell .

(b)  Explain Tension test with neat sketch.

(1)  2o2ot 222 sl gl UMl

¢ 30 mm
¢ 14 mm 7 ‘ ¢ 18 mm
50 kN | 10 kN 20 kN 60 kN
300 mm , 400 mm
500 mm
FIGURE-1
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