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B. Tech.
- (Semester-IIT) Theory Examination, 2011-12
STRENGTH OF MATERIALS
Time : 3 Hours] [Total Marks : 100

Note : Attempt questions from all Sections as per
' directions.

Section-A

Attempt all questions. 2x10=20

1. State Castigliano’s first theorem. ,
2. Define principal plane and principal stress.
3. What do you mean by ° strength of a shaft" ?
4. State Mohr’s theorems for beams.
5.  What are the limitations of Euler’s formula ?
6. © Write vshoArt notes on wire Winding of cylindérs.

7. What are the various stresses induced in closed

coil helical springs ?
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Why the shear centre is called the centre of twist ?

Section-B

Attempt any three nsgﬁonmﬂ o 10x3=30
Derive an expression for major and minor
Uls&vm,_. stresses on an oblique Emwm when the

body is subjected to direct stresses in two

mutually perpendicular directions accompanied

by a shear stress.

What is Macaulay’s method ? Where is it used ?
Find an expression for a simply supported beam
with an eccentric point load, using Macaulay’s

method.

Find the oﬁuaomm_os moﬂ o:ﬁ?sm _omm for a long

column s&os one end om 90 oo_:Bs is m_xoa and

other end is hinged.

(2)

What do you mean by a thick compound cyiinder ?
How will you determine the hoop stresses in a
thick compound cylinder ?

UQ.:& an 963%5: for s@c:& mxa om o:o:_ﬁ
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Cross mao:os

Section-C .

Attempt all questions. 10x5=50

At a ooim_s wo:: in a mﬁmEom material, the
::osm_:om om m:mmmmm on 3<o Egom mﬁ :mE
msm_mm to omor o:z; are wo Z\BB msa 10
N/mm? voE Ssm:o ,;o% are moooEcmEma by a

shear stress ow magnitude 10 Z\EBN Find

;mBﬁEom:vw the Eom:os om E.Eo:um: Emsmm and

o<m_:m8 \Hro Easo:um: mﬁmmmmm

‘Or

2

| The _oma on a co: oosfﬁm of an mx_m: v:: of

15 wZ Smozﬁ_‘ 2_9 a Qmsm,\owmo mrama om 7. m kN.
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Determine the diameter of the bolt according to 3. A ro:mé C.I column whose outside diameter is
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(i) maximum principal stress theory (ii) maximuny. 200 mm has a thickness of 20 mm. It is 4.5 m

- shear stress theory (iii) maximum strain :._aoaw.; long and is fixed at both ends. Calculate the safe

(iv) strain energy theory and (v) shear m:mms_r_.__v load by Rankine’s formula using a factor of safety
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energy theory. Elastic limit in teusion is 285

N/mm?, and a factor of safety of 3 is to be

of 4. Calculate Em. slenderness ratio of Euler’s

and Rankine’s critical loads. 4&8 550 N/mm,

applied. Take :uo.u. a=1/1600 in Rankine’s formula and
2. A beam of m@pmﬂm section is used as a beam with E uc.Ax_,ow N/mm?®
one diagonal horizontal, The beam is subjected to Q,.,.
shear force F, at a mmoaon. ,m.ws.m the maximum " An open coiled romom_ spring, made out of 20 mm,
shear in the cross section of the beam and draw diameter steel rod has 10 complete turns at a
Em, shear distribution diagram for the section. Emms diameter of 150 mm, the angle of helix
v Or being 15°. An axial load &, 400 N is applied.
o | Compute (i) deflection under load and (ii)
A solid circular shaft is subjected to a bending maximum intensities of direct and shear stresses,
" moment of 3000 N-m and a torque of 10000 N-m. induced in the section of the wire. Take
The shaft is made of 45C8 steel having ultimate N =0.84x10° N/mm?Z and £ =2x10° N/mm? .
tensile stress of 700 MPa and a cEBmS shear | _
.m:mmm of moo Zwm.ymmﬁasw a factor of safety Ina ov\:smﬁom_ shell of 0.6 m &mﬁoﬂoﬂ and 0.9 m
as 6. determine Em,&.&:ﬁmﬂ of shaft. long is subjected tO an internal pressure 1.2
- 0429 (4) | (5)
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Z\_BBN ‘Thickness of the cylinder <<m=,.‘.

Determine _o:m:c&b& stresses, o:ocag s:m_
mﬁmmm and maximum shear stresses Eacoog and

change in diameter, length and volume. Take

~E =200 GPa and 1/m=0.3,;

Or

The external diameter of a steel _mo:oﬂ,mm. 200

mm, and the internal diameter increases by 0.125

mm when shrunk on to w solid steel shaft of 125 .

mm diameter. Find the reduction in diameter of
E_o mrm? .H.mo radial pressure between m&ﬂ collar

and the shaft and hoop stresses at the inner

_surface of the tube. Take E =210 GPaand

' Poisson’s ratio=0.3.

“at the msmm : carries a _owm of 3.2 kN E&Ema. :

0429

i1

A beam of T-section (flange 100x20, web

150x% Sv is 2.5 m in _gm\% mba is EBE% mcvﬁoxma .

at 20° to the vertical mw&ﬁwwmmsw %_.oc.m_,r, the

(6)

,onﬁmoa of the section. Its £=200GPa Calculate :

(i) Maximum tensile stress
(i) Maximum ocw,s?omm?@ m.ﬁmmm
(iii) - Deflection due to load

2.
£

(iv) Position of neutral axis.
" Qr
Determine the maximum stress in the frame of the

100 kN punch press as shown in the figure

below.

3em NN\ 4 cm

100 kN
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