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Note :

)  Attempt total six questions. Question No. 1 (Objective type) is
compulsory. From the remaining questions attempt any five.
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i) Incase of any doubt or dispute, the English version question
should be treated as final.
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1. Choose the correct answer. ' 2each
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Which stress is produced at the time of punching the hole in plate
from following?

(a) Tensile (b) Compressive

(¢) Shear (d) Bending
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The rate of change of bending moment is

(a) Shearforce (b) Load

(c) Shearforceandload (d) None of these
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If n > 2j -3, then the frame is

(a) Perfect (b) Redundant

(c) Deficient (d) Any ofthese

afe n>2j -3, a H (/) B
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Bending stresses in a section are maximum at

(a) Neutral axis (b) Centre of cross-section

(c) Top surface (d) Bottom surface
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A strutbecomes column, whenitiskept _______

(a) Horizontal (b) Perpendicular

(c) Oblique (d) None of these
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Define 6

D  Young’smodulus ii)  Shear modulus
i) Bulk modulus
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b) Draw stress-strain curve for mild steel and show its different

points. 6
=Y TEE ¥ o wRea-Rek an e aon Sue fafte
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¢) Anaxial pull of SOKN is suddenly applied ona steel bar 2 m long

and 1000 mm? in cross-section. Calculate the strain energy that
can be absorbed. Take E = 200 x 10> N/mm?. 6
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3. a) A pointissubjected to perpendicular stresses of 50 N/mm? and
30 N/mm? both tensile. Calculate the normal and tangential
stresses on a plane making an angle of 30° with the axis of the
second stress. 10
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b) Differentiate 8
)  Tensile and Compressive stresses '
i) LinearandLateralstrain
i) Redundantand Deficient frame
iv) Long and Short column
IR TE DR
) o aur wdied wfcee
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A simply supported beam of 8 m span is loaded with point loads

~of4, 10 and 7 tonnes at distance of 1.5 m, 4 mand 6 m from the

left end. Draw shear force and bending momient diagram for the
beam. ' 10
T 8 . UIE BT WA SR €77 W 4, 10 71 7 & & Reg
R A RR & prer: 1.5, 40, qen 6 . B g8 W o
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A cantilever 3 m long carries a uniformly distributed load of 2 t/m
overalength of 2 m from the fixed. Draw shear force and bending
momentdiagram. 6
W 3 . ol N R R g RR Y 2 M, dar o 2 e/,
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Define point of contraflexure. 2

AR aRadt Reg ) aReRa SRR

An equilateral triangular truss LMN of span 3 m is supported at M
and N. Itis loaded with vertical load of 4 kN at its apex L. Find the
magnitude and nature of forces in LM, MN and LN members. 18

T WHaTg yoeR $ft (37) LMN &1 e 3 9, & qor a8 M aor
N R 3R SR 21 56 ofif L R Feafer 9R 4 Ry, a1 1 7o
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a)

Define. 4
)  Polar moment of inertia
i)  Radiusof gyration

gRfa Hifdr|
) gdig wiga gt
i) gfemu Bear
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b) Write the formula for moment of inertia of hollow circular section

about its centroidal horizontal axis. 2
o EREe JAIR I B B AR e F A0y Seed ey
& o g e |

¢) Anl-sectionis made up of three rectangles i.e. Top flange 120 x
20 mm, Web 180 x 20 mm and Bottom flange 200 x 40 mm.
Find the moment of inertia of the section along the horizontal
axis passing centroid of the section. ‘ 12

@ [-ae I IRATHR HIQ Feist 120 x 20 foeft., a§ (Je)
180 x 20 R, e Fraeh weiet 200 x 40 et & e o1 2!
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7. a) Write the assumptions made in theory of bending. 4
A Rygra & ATy forRed

b) A rectangular beam is 200 x 400 mm is subjected to bending
stress of 8 N/mm?. Determine the moment of resistance of beam.
6

200 x 400 firet, & TR a_e W 8 =g/ frft? & T nfiee
1 o7 o1 uRere el s SRR
¢) Al-section 350 mm x 200 mm has web thickness of 12.5 mm

and flange thickness 25 mm, carries a shearing force of 20 kN.
Draw shear stress distribution diagram across the section. 8

w350 fad, « 200 Bt % [-are ¥ Yer (3) B A’ 12.5
Rl o oIt &Y Hierd 25 . 1 59 W 20 Ty, o Al
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8. a) Define: 4
i)  Neural axis
i)  Slendernessratio
gy HRR
) SqEA &
i) TIA AT
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b) A 4.5 mlong hollow cast iron column has external diameter

200 mm and internal diameter 160 mm. It is fixed at both ends.
Calculate the safe load by Rankine’s formula using factor of safety
2.5. Find the ratio of Euler’s to Rankine’s load.

Take E=1 x 10° N/mm2and Rankine’s constant = 1/1600 and
f, =550 N/mm?, 14
T 4.5 . &9 Giael eoal dg $ IO Bl a1al @A 200 o,
ar IaRd @™ 160 il 31 59 QM1 RR ameg 81 R
oTich 2.5 SUANT Bl g ¥ T & R AR B 70T HifvR) |
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E=1x 10° 3/, ¥R R = 1/1600 qerT f, = 550 =7/
At R

T DS

S/2023/6178



