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Answer all the Questions:-
PART A (10x 1 =10 Marks)
1. The deformation per unit length is called
a) tensile stress b) compressive stress

c) shear stress d) strain

2. The neutral axis of the cross-section a beamisaxis at which the bending stress is

3. For a beam, as shown in the below figure, wherldadW is applied in the centre of the beam, the

maximum deflection is
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In a simple bending of beams, the stress if#aen varies

Two closely coiled helical spring&' 'and B' are equal in all respects, but the number ofstuh
spring A is half that of spring8’ The ratio of deflections in spring''to springB' is

a) 1/8 b) 1/4

c) 1/2 d 2
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In the torsion equatio/ # /| the termJ/Ris called
A vertical column has two moments of inerti@.(ixc andlyy ). The column will tend to buckle in the

direction of the
a) axis of load b) perpendicular to the axis afdo

Cc) maximum moment of inertia d) minimum momeninafrtia

Euler's formula holds good only for

The stress induced in a body, when suddenlyelbais the stress induced when th
same load is applied gradually.

a) equalto b) one-half

c) twice d) fourtimes

A thin cylindrical shell of diameted) and thicknesst) is subjected to an internal pressyse The

ratio of longitudinal strain to volumetric stram i

PART B (10x 2=20Marks)

(Not morethan 40 words)
What do you mean by elastic limit?
Determine the elongation of steel bar 1m long &5cm cross sectional area, when subjected to :
tensile load of 15kN. Take Young’s modulus E=200GPa
Classify the beams based on types of support.
Draw shear force diagram for a cantilever beam witiiormly distributed load over the entire span.
What is spring? What are its uses
Define Polar moment of inertia.
State assumptions made in the analysis of thimdghs.
What are principal planes and principal stresses?
State Mohr’s theorems for finding slope and deiftecbf beam.

State the assumption made in theory of simple Ingndi

PART C (5x14=70Marks)
(Not mor e than 400 wor ds)

Q.No. 21 is Compulsory

21.

A point in a strained material is subjectedthorizontal tensile stress of 80 N/fnm
and a vertical compressive stress of 100 Nmimis also accompanied by a shear
stress of 50 N/mf Determine (i) Principal stress (i) Principal pés and (iii)

Maximum shear stress and its planes.
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22. a) A 700mm length of aluminium alloy bar issgended from the ceiling so as to

provide a clearance of 0.3mm between it and a 250mngth of steel bar as shown in
fig. AaL=1250mnd, Ea =70GN/nf, As=2500mns and Es=210GN/f Determine the

stress in the aluminium and in the steel bar duee300kN load applied 500mm from

ceiling.
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(OR)
b) (i) Explainin detail the Stress-Strain diagram foeksad aluminum alloy (20)

(i) Determine the Poisson’s ratio and bulk modulus ahaerial, for which Young’s (4)
modulus is 1.2x10N/mn? and modulus of rigidity is 0.48xTO/mn?.

23. a) A cantilever 14m span carries load of 6&k\, 6kN and 4kN at 2m, 4m, 7m, and
14m respectively from the fixed end. It also hasmgformly distributed load of
2kN/m run for the length between 4m and 8m from ftked end. Draw the shear
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force and bending moment diagrams.
(OR)
b) A beam AB 10m long has supports at its endmd B. It carries a point load of 2.5
kN at 3 m from A and a point load of 2.5 kN at 7ramh A and UDL of 0.5 kKN/m
between the point loads. Draw shear force and bgnaioment diagram. And also

find Maximum bending moment.

24. a) (i) A close coiled helical spring having b mean diameter is made of 20 turns @f)
10mm diameter steel rod. The spring carries anl &aa of 100N. Find the shearing
stress developed in the spring and extension safféry the spring. Take shear
modulus G=84GN/f

(i) The stiffness of a close-coiled helical sgriis 1.5N/mm of compression under @0)
maximum load of 60N. The maximum shearing stresglyred in the wire of the
spring is 125N/mrh The solid length of spring is given as 5cm. Fifiddiameter of
wire (i) mean diameter of the coils and (iii) nuemnbof coils required. Take C=
4.5x10N/mn.

(OR)
b) A shatft is required to transmit 245 kW poweR40 rpm. The maximum torque may

be 1.5 times the mean torque. The shear stredseirstiaft should not exceed 40
N/mm2 and twist 1° per meter length. Determine the dtanrequired if

1) The shatft is solid
i) The shaft is hollow with external diameter teithe internal diameter.

Take modulus of rigidity= 80 KN/mfn

25. a) A simply supported beam of 8m length cartveo point loads of 64kN and 48kN at
1m and 4m respectively from the left hand end. Fimeldeflection under each load
and the maximum deflection. E=210 GPa and 1=180xa6"". Use Macaulay’'s
Method

(OR)

b) Find the Euler's crippling load for a hollowliodrical steel column of 38mm
external diameter and 2.5mm thick. Take lengtthefdolumn as 2.3m and hinged at
its both ends. Take E=205GPa. Also determine arigdbad by Rankine’s formula
using constants as 335MPa and 1/7500.

*kkkkkkkkkkkk

Paged of 4



