Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-3 EXAMINATION -WINTER- 2019

Subject Code:3330604 Date: 16-11-2019
Subject Name: Structural 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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q1 Answer any seven out of ten. £l 55U UldL sxalot iU,
1.  Define modulus of rigidity and bulk modulus.
1o HIZEA 25 A2 2 oes HigdY <l vl 2l
2. Write Hook’s law.
2.0 s el (M avl,
3. Define point of contra flexure.
3. U2 VS slealsasUreAl v vl
4.  State parallel axis theorem.
¥, uRdd vy duomdl,
5. Write equation to find bending stress at any section of the beam.
U, o{lH AL 519 UL AsAA HIZ 6101 22U Yol v,
6.  Write equation to find shear stress at any section of the beam.
S, OflH <AL SISO Wbl AsUA HI2 2lUR 22U, Yot Qv
7. Define lateral strain and linear strain.
9. @22d 224 i dledlaz w24 <l vy 2l
8.  Differentiate between long column and short column.
<. dioll sidH 24 25 519H 4L dslAd Ul
9.  Write the equation of Rankine’s Formula for column.
. Sl HI2 Sl Yot v,
10.  Explain: Perfect truss and deficient truss.
10, U522 el $ll2 2 uumAl,
Q.2 (@) Define: Proof resilience and Modulus of resilience.

URA R () U =Rdldliu i Mg =ldli L v sul.
OR
(@  Explain composite section.
(@) sUIl2 AsdA AHodl,
(b) A mild steel bar of 20 mm dia and 1m long is subjected to a tensile load of
100 kN. If change in length of bar is 10 mm, find stress and strain
(o) wls HISEs 22ld Aol AL e 2.0 HLHL 244 dott 4 Hl2z 89, ddluz 100 slyed
<AL 2L o1, Q131 E9, ol Afl dodlSHi 40 HLHL <Al ABIRL 214 Al 224 i 224 WAL
OR
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A mild steel bar of 10 mm dia and 1m long is subjected to a tensile load of
50 kN. Find increase in length of the bar. Take E = 2 X 10° N/mmZ.

25 HI5es 22ld Uoilal L iy 10 HLHL i dos 4 4l22 9, ddluz uo §leyzq
AL LR 60 G131 69, dedl douSHi Adl 52512 2iMl. E = 2 X 10° N/mm?,

A circular R.C.C. column of 500 mm dia is reinforced with 6 bars of 25 mm
dia. The column is carrying an axial load of 1600 kN. If modular ratio is 15,
find stresses induced in both the materials.

w15 UL S1AHAL A1 Lo 0 HLHL &9, ddl uz 6 Aotlal 2u HLHL AL 2094l 9. ddl uz
1500 §L.e42edl M2 ALl 89, oyl Higa2 29l AU Sl Al, o HZIZAG Hi Beuee,
Al 22, AL

OR
Calculate change in length of the bar shown in fig. (1). Take E =2 X 10°
N/mma2.

215l 1 Hi 22l Horor YoilAidl dotls Hi adl 52512 A,

Find moment of inertia for the T section shown in fig.(2)
215l 2 Hi £alle4L HoyoL HIH2 2HL5 D9l 2liHL

OR
Find moment of inertia for the channel section shown in fig.(3)
U5l 3 Hi eledl Yoyot HIHZ wilg DeilL UM,

Explain: Moment of inertia.
HIHZ 2H15 Delellil AHmal,
OR
Explain types of supports.
251l U511 A1,

Explain relation between shear force and bending moment.
(9112 514 21 6oL HIHZ AL Aol A1,

OR
Explain sagging moment and hogging moment.
A{[oL HIHZ Bie (oL HIHZ HUHMAL,
Draw shear force and bending moment diagrams as shown in Fig(4)
215l 4 Hi £alledl Yoyol 9142 514 vt o101 HIH2 SPAUAM EIR,

OR
Draw shear force and bending moment diagrams as shown in Fig(5)
U5l 5 Hi el Yoyot oll1 51 i 61000 HIHZ AU 21,
Draw shear force and bending moment diagrams as shown in Fig(6)
U5l 6 Hi el Yoyot o112 51 i 6101 HIHZ AU 212,

OR
Draw shear force and bending moment diagrams as shown in Fig(7)
U5l 7 Hi el Yoyot oll1 513 i 61000 HIHZ AU 21,

Explain end conditions of column.
S14HAL 98121l 58l UHMAL
OR
Define: Radius of gyration and Slenderness ratio.
A 25 AR A 2 248244, 22l <AL Al 2,
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Draw shear stress distribution diagrams for the following figures.
(1) Circular section (2) Channel section
9142 A2, S EIRL:
(1) oLl AsAA (2) AAd ASUA
OR
Write assumptions made in the theory of bending.
ol 2Alg 6oL Al AUFYA A,

Find forces in the members of a truss shown in fig.(8) by any method.
25l ¢ Hi 2L Horot 2UHL AloldL 512 A,

A rectangular beam of 500 mm deep is subjected to udl of 4 kN/m over entire
span. If bending stress is limited to 130 N/mm?, and | = 8 x 10* mm?, then
find the span of beam.
215 o2 oflH Al Ba1 oo HLHL 2 ddLuz ¥ slegze <l Audluld sz ol
89, spl oldloL 22 130 N/mm2 i< | = 8 x 10* mm* it dl oflH<l doutsS 2Ll
A 4 m long mild steel column 200 mm x 300 mm in section is fixed at both
ends. Find Euler’s buckling load. E =2 x 10° N/mm?
215 51, <{ cotls) ¥ {2z i 201892 200 mm x 300 mm 9. d<ll ol 931 (554 €9,
IREERTRTREITEIN

A 4 m long pipe having one end fixed and other hinged is used as a column.
It has outer dia 40 mm and thickness 10 mm. Find Rankine’s crippling load if
E =2x10° N/mm2, fc = 320 N/mm? and o = 1/7500.
25y Hl22 LUl 25 8981 gls vie ollol Sloy €9, d-dl o1zl A wo HLHL vt
o516 1.0 HLHL £9. dl 25155l g 2,
E =2x10° N/mm2, fc = 320 N/mm? and oo = 1/7500.
Write assumptions made in the analysis of simple truss.
AUIEL 24 HIZeAL AUFAA AV,
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