Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - « EXAMINATION — WINTER 2016

Subject Code: 331904 Date: 28-11-2016
Subject Name: Strength of Material
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. Each question carry equal marks (14 marks)
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Define the following terms: 1. Hook’s law 2. Principle of super position
3. Young’s Modulus 4. Poission’s ratio 5. Linear strain
6. Axial stress 7. Shear modulus
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A composite section of R.C.C. column 300 mm x 300 mm in section having
20 mm dia. 4 bars, one at each corner, strength of concrete is 5 N/mm?and
modular ratio= 9. Calculate load taken by column.
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Show that the strain energy stored due to sudden load is four times the strain
energy stored due to gradual of same amount.
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A mild steel bar 20 mm diameter and 2.0 m long is subjected to an axial
compressive load of 50 kN, If E = 2 x 10°N/mm?and 1/m = 0.25 then find
change in length and change in diameter.

As AHAA. Aol cad 0 Hl U dotes 2.0 Hl2? B. Aall
UR U0 (3cloxjeele] (@ el Al B. %l E=2 x 10"
oeot/HIHl} wal 1/m=0.2U Sl dUlSHl Ul 3R$1R al

RUUHL UAl $$12 .

OR
A steel bar of 20 mm diameter and 4.5 m long is heated through 40° C above
the atmospheric temperature when ends are clamped on cooling back to
atmospheric temperature. The clamps have yielded by 0.5 mm, Calculate the
value and nature of force. Take E = 200kN/mm?and a.= 10 x 10%/° C.
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Write assumptions of Euler’s formula and show the effective length of column
for different end conditions.
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Draw SF and BM diagram for a beam shown in figure-1.
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OR
(1) Explain perpendicular axis theorem.

(R)Find the moment of Inertia about the base of an angle section 90 x 90 x 10

mm.
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A simply supported beam of 4 m span and having depth 300 mm. If bending
stress on beam is not more than 100 N/mm? Calculate U.D.L. taken by beam.
Take | =8 x 10°mm*,
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Define core of section, show core of section with diagram for square ,
rectangular and circular section.
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A cantilever beam of span 3 m is subjected to U.D.L. 20kN/m over entire
span. Find maximum slope and deflection of the beam. EI = 5 x 10*kNm?
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(1) Explain “Slope” and “Deflection” of beam with neat sketch.

(R )Enlist the materials used as machine elements.
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A hollow circular column having external and internal diameter are 300 mm
and 250 mm respectively. A load of 10 kN is action on its outer edge. Find
maximum and minimum stresses in the section. Also draw stress distribution
diagram.
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Draw different types of helical springs and leaf springs. Also write the
difference between helical spring and leaf spring.
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Calculate maximum intensity of shear stress induced and the angle of twist in
degree for a length of 8 m for a solid shaft of 80 mm diameter transmitting 90
KW at 150 rpm. Take C = 8.2 x 10* N/mm?,
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OR
(1) List different test to be carryout on metal and explain any one.

(2) Explain different failure of rivet joint with sketch.
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For the infinitesimal element shown in figure-2 find normal, tangential and
resultant stresses.
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