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iii) The equivalent length of a column fixed at both ends is
(a) 2L
(c) 0.51B.Tech/ME/3rd Sem/MECH-2,1 O2t2O1 s
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STRENGTH OF MATERIALS
(MECH 2102)

TimeAoted:3Hours Full Marks :70
Figures out of the right margin indicate full marks.

Candidates are required to answer Group A and anv i (five)
from Group B to E, taking at least one from each group.
Candidates are required to give answer in their own words

as far as practicable

GROUP . A
(Muttipte Choice Type euestions)

1. Choose the correct alternatives for the following : [10x1=1OI

i) Principal planes are the planes of
(a) maximum and minimum shear stress
(b) zero shear stress
(c) The mean value of the normal stresses
(d) all of the above

ii) For all common engineering materials, the value of
Poisson's ratio is less than

(a) 0.25
(c) -0.50

(b) L
(d) 0.71

iv) The relation between young's modulus (E), shear
modulus (G) and poisson,s ratio (p) is given by

v) The bending moment diagram for a cantilever with point
load, at the free end will be

(a) A triangle with maximum height under free end
(b) A triangle with maximum height under fixed end
(c) A parabolic curve
(d) None of these

vi) The dimension of young modulus of elasticity is given by

(a) E =2G(1 -u)
(c) E=2G(1 -3p)

(a) MlL-lT-2
(c) M1L-2T-2

(b) E=2G(1 +p)
(d) E=2G(1 + 3p)

(b) MIL-1T-1

(d) M-1LnT,

vii) When a shear force along a section is zero
(a) BM is maximum or minimum
(b) BM is zero
(c) BM is infinity
(d) BM is practicable

viii) A simply supported beam of span L is carrying a point
load W at the mid-span. What is the deflection at ihe cente
of the beam?

(b) 0.50
(d) 0.30
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ix) Hoop stress for thin walled cylinder having diameter d,
internal pressure p and thickness t is
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(b) Compute the maximum stress and total elongation in
the stepped bar shown in Fig.2. Take E = 200 Gpa.

6+6 = 12

GROUP - C

(a) A cast iron pipe of 750 mm diameter is used to carry
water under a head of 60 m. Determine the thickness
of the pipe if the permissible stress is to be 20 Mpa.

(b) The state of stress at a point of a rectangular object is
shown in Fig.3. Determine the principal stresses and
maximum shear stress and its inclination.

30 MN/m'

50 MN/m' 50 MN/m'

30 MN/m'? 30 MN/m'z

Fig.3

5+7 = 12

(a) pdt2t

(c) 2pdlt

@) kta
(c\ ktz

(b) pd/4t

(d) pd/t

lf a closed coil helical spring of axial stiffness k is cut one
forth, the axial stiffness changes to

(b) k
(d) 4k

GROUP. B

2. (a)

(b)

Find the relation between young modulus (E), bulk
modulus (K) and poisson's ratio (U)

Fig.1 shows a horizontal rigid bar BDE supported by
two vertical bars AB and CD. The bar AB of area 600
mm2 is of aluminium while the bar CD of area B0O mm2
is of steel. For a load of 40 kN applied at E find the
vertical deflection of B, D and E. Take Ea = 70 Gpa and
E" = 200 GPa.

4.

5+7 = 12

3. (a) Draw the stress-strain diagram for a ductile material
and describe its all points.

Fig.l
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5. (a) A beam 3m tong, simply supported at the ends, iscarrying a point load W at the cenhe. lf me 
"iope 

ai tne
end of the beam should not exceed f ", tnO tfre ilitection
at the centre of the beam

(b) A simply supported beam of length / carrying a uniformty
distributed load w per unit run over t " ,,i,of" Lngtn.
Delermine the slope at each end anO me rnaximumdeflection. 6+6 = 12

Group _ D

6. (a) What do you mean by point of contra_flexure?

(b) A 
11 m long simpty supported beam with an overhang

at the right end is toaded as in Fig.4. tt carries a iiao
9l ]? kN apptied rhrough a bracketind ,r"o 

" 
*itoirnry

distributed load for 8 m of tength from rigtrt ;na. 6rr*the shear force and bending moment OiSgrams, 
- '

2+1Q = 12
7. (a) A circular steel pipe of external diameter 60 mm and

thickness g mm is used as a simpty supporteJ Ue-am
over an effective span of 2 m. Determine tire maximum
concentrated load that can be carried by it at mid span,if permissible stress in steel is 150 Mpa.

(b) Show that in a beam of rectangular section maximum
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GROUP - E
8. (a) Find out the expression for Euler,s critical load for acolumn having one end fixed, one end free.

(b) Find the ratio of the strengths of a solid circular column
to a hollow circular column given that Ootn of tnem frave
equal areas, the length of the hollow column is t*i""in"
length of the solid one and its internat oiametli is;sroof the external diameter. rurttrer assume'lt 

"i 
I"m

columns are made of the same material and have hingedends' 6+6 = 12
9. (a) A composite shaft is made from steel and a brass core.

The external diameter of the steel stratt is OO mm-lno
the outside diameter of the brass 

"or" 
i" g0 ,;. inu

one end of the shaft is fixed and torque of 400 N-m is
applied on the other end. Determine the ,"*irr, 

"n"r,stress in the steel and in the brass core ,no ii,u ,"iu.
of angte of twist at the end of shaft. frf ugfu"ithu'*";nt
of the shaft and take G (steet) = ZO CpJ anO O tOrall= 40 GPa

(b) Prove that a hollow shaft can withstand higher torque
than a sotid shaft of same tength and *"ig;t ii th" i;oshafts are made of the same material. 6+6 = 12

.J
snear stress ,a , r*n.

MECH 2102

7+5 = 12
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'12 kN

Fig.4
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