Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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a.

Note: Answer any FIVE full questions, choosing ONE full question fmfh’reach module.

Module-l
Define :
(i) Tensile stress and Compressrve stress. (i) Hooke’s law.
(iii) Longitudinal strain and Lateral strain. (iv) Poisson’s ratio and Factor of safety
(08 Marks)

A bar shown in Fig. Q1 (b) is subjected to a tensile load 0f 500 KN. E = 2x10° MPa.

(1) Determine stress in each segment. (i1) - Maximum stress in the bar.

(ii)  Total elongation of the bar. b
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Flg Qi) (06 Marks)
A brass bar, having cross sectlonal area of 1000 mm2 is subjected to axial forces as shown
in Fig. Q1 (c). Find the total_ elongation of the bar Tﬁke E =1.05x LOSN/mm

10K N

(06 Marks)

(06 Marks)
A bar of 2 cm dlameterels subjccted to.a pull 50 KN. The measured extension on guage

‘length of 250 mm'is 0.12 mm and ‘change in diameter in 0.00375 mm. Determine

(i) Young’s modu‘lus" (ii) Poisson’s ratio"‘ (iii) Bulk modulus (iv) Modulus of rigidity.

07 Marks)

e

concrete and steel bars. Take E for steel as 2.1x10°N/mm’ and for concrete as
1.4x10* N/mm’. e (07 Marks)
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Module-2 4
Define : (i) Shear force (ii) Bending moment. * ~(iii) Shear force diagram
(iv) Bending movement diagram (v) Point of contraflexure (05 Marks)

Write a note on sign convention in S.F.D and B.M.D. 3 (05 Marks)
A Cantilever of length 5.0 m is loaded as shown'in Fig. Q3 (c). Draw S.F and B.M diagram
for the cantilever. W
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s (10 Marks)

: OR e
A simply supported beam of fength 10 m, carries the uniformly distributed load and two
point loads as shown_ ;gl Fig. Q4 (a). Draw the SF‘ﬁnd B.M diagram for the beam. Also

calculate the maximum bending moment.

.:“"_'-\:_.\yr 50‘!‘ A OEN

X Ko~ Fig. Q4 (a) . (10 Marks)
Draw S.F and B.M diagrams for-thé over hanging beam. carrying uniformly distributed load
of 2 KN/m over the entire length'and a point load-0f2’KN as shown in Fig. Q4 (b). Locate
the point of contraflexture. . P P

ig Q4 (b) (10 Marks)

e ‘Module-3
Define (i) Section modulus. - (ii) Pure bending (i) Neutral axis (06 Marks)
What are the assumptions made'in simple theory of bending? (04 Marks)

A rolled steel joist of Lseetion has the dimensions as shown in Fig. Q5 (c). This beam of
I section carries a u.d.1 of 40 N/mm run on'a span of 10 m. Calculate the maximum stress

= produced due to bending.
e S e——200Mmm L §

Fig‘. Q5 (¢) (10 Marks)
2 of 4



o

18ENG25

Write the shear stress equation for beam and expand each Qf the notations in the equation.
(04 Marks)
A rectangular beam 100 mm wide and 250 mm deep is subjected to a maximum shear force
of 50 KN. Determine ;
(1) Average shear stress
(i)  Maximum shear stress and » _
(ii1)  Shear stress at a dzstance of 25 m:m %bove the neutral axis.« (06 Marks)

T-shaped of dimensions IOOmnxlDOmmx 20mm as shown n Flg Q6 (c). The moment of
mcrtla about the horlzontal axis 15»3 14‘321 x10*mm®, Calculafei_the shear stress at the neutral

(10 Marks)

Module—4

Define :

(1) Column

(i)  Critical load.

(iii) ~ Effective length of the &zﬁmn

(iv) “. Slenderness ratio < = (08 Marks)
Write the “Elure’s formula and: c;;pand the each of ﬁic notations in the equation. (04 Marks)
A solid tound bar 3 m long:® and 5 cm in diameter is used as a column determine the critical
load using Euler’s formula for the following conditions:
o (D Both the ends of column are fixed.

(i)  One end of the column is fixed and the other end free.

(i)  Both ﬁhﬁ’ends of the column‘are hinged.

\\\\\

Take E =2. sts“_l@“*’s N/mm’ gt (08 Marks)
i OR

What are the assumptions made in Euler’s theory? (05 Marks)

What is the “limitations of Euler’s theory”? (05 Marks)

An aluminium pipe colamn of length 3 m has inside and outside diameter of 125 mm and
150 mm respectively.-Determine the critical loads for the following conditions :
(i) Both.ends hinged
(i)  One gnd fixed one end free.
(iii) Both -ends fixed.
(iv) ; One end fixed, one end hinged E = 7x10* N/mm® (10 Marks)
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Module-5 A Y
a. Write the assumption made in the moment curvature €« ; (04 Marks)
b. Using double integration method, determine the slop e and deflection for a simply supported
beam subjected to UDL. ' (10 Marks)
c. A Cantilever of length 3 m is carrying a point load of 25 KN at the free end. If the moment
of inertia of the beam = 10® mm* and vaiue(6f E= 2.1x10°N/mm?. Find (i) Slope of the
Cantilever at the Free end and (ii) Deflec "the Free end. AL (06 Marks)
a. Define : Slope and deflection. p (02 Marks)
b. Derive an expression for maximym slope and deflection for 2 Cantilever beam subjected to a
concentrated load at the free ends, ~ Ny (10 Marks)
c. A beam 6 m long simply supporfted at its ends, is carrying%ﬁ%im load of 50 KN at its centre.
The moment of inertia of thgam is given as equal to 78x10° mm*. If E for the material of
the beam = 2.1x10° N/mm’ calculate
(i)  Deflection‘at the centre of the beam a
(i)  Slope at thé supports. (08 Marks)
f%;*-{ﬁ*aé“}'



