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Answer ALL questions.

PART A — (108 2 = 20 marks)

- T - ——— Ty
1.  State Hooke's law. c=E®%
9. Draw the stress-strain diagram for mild steel and indicate the salient points.
3
3. Differentiate statically determinate and indeterminate beams. P3
4, What i1s point of contraflexure? B Lanvert v o)

- | B . it
5. Write the maximum value of deflection for a cantilever beam of length L, 3€EX
constant EI and carrying concentrated load W at the end.

A8 0 gy . A

6.  State the two theorems in Moment a¥ea method. D T T 3 S =4
. - , . ' e '
i. Write Torsional equation. £ = .E'..- z—

] | | /A

8.  What are the uses of leaf springs? | ek, P € f_’ov”%" '

L: ¢ What are the assumptions made in finding out the forces in a frame? fPer et frmwas
Lo oo (st e e 3O
10. What is meant by prinecipal stress? . vt M AFLE PN D) e
Tueplamss which B no(Q) anegerowen o4 £ 7
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PART B — (5 x 13 = 65 marks)

The following data relate to a bar, subjected to a tensile test : Diameter of £ = 294.b l‘“Imf:f'
the bar = 30 mm; Tensile Load = 54 kN; Gauge length = 300 mm; Ko 2
Extension of the bar = 0.112 mm: Change in diameter = 0.00366 mm. - - | " & ]"‘""’
Calculate Poisson's ratio and the values of three modulii. M= 06.326 <= ﬁbm{m WU
Or ¢

A steel tube 2.4 em external diameter and 1.8 em internal diameter
encloses a copper rod 1.5 em diameter to which it is rigidly connected at
the two ends. If at a temperature of 10°C, there is no longitudinal Is ’%5-“"‘ 2
stress, calculate the stresses in the rod and the steel tube. when Gl
the temperature is raised fp 200°C. Take F.=21x10° N/mm2

5 : -3 © g -5 o d;— = %’4%’12‘-
E. =1x10° N/'mm?% o, =1.1x10° per °C; &, = 1.8 x 107" per °C.

£33 934

Draw the shear force and bending moment diagrams for the beam shown ’
in figure below. Also, mark the pesition of the maximum bending moment

and determine its value. . i
1N 4 kN
2kNim -
A l N‘W“M‘r‘fﬁ 1 B
Im € 1mD 2m E1m 1m I
- < - \HJ
)y -5 B )y 757
VS .. -
,%&6 h Ul

-~
Two wooden planks 150 mm x 50 mm each are connected to form a
T section of a beam. If a moment of 34-kNmGs appled=arsurd the
herizental neutral axis, including tension below the neutral axis, find the
stresses at the extreme fibres of the cross-section. Also, caleulate the total
tensile force on the cross-section. = > = MmN

ree section fé-eﬂ)ﬂf]n, 62-4—8___;- T=25%
A steel girder of uniform section, 14 metres long is simply supported at L. - 2943 taem
the ends. It earries concentrated loads of 90 kN and 60 kN at two points 2t =
3 metres and 4.5 metres from the two ends respectively. Calculate: the vy e
deflection of the girder at the points under the two loads and the D=3

maximum deflection. Take : F =210 x10° kN/m” and I = 64 x 10 m*.
i — D Beoarz hy3mm
Ely= \5X3—'H¥‘4'9‘&7(3(tl 'S (x=3)*> —to(2-4-5) R =Y

For the beam shown in figure below, determine the following :
(i) Slope atend A. = o:o poqved
(1) Deflection at the midspan.! 3.2 Gwmm = S 3 1EX

(1)) Maximum deflection. T T, DSV
Take : E = 200 x 10° kN/m® and I = 8 x10 °m*_
‘ 15kN
41 .
A E B
‘ Sm D 3m C 2m
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14.

(a) A solid cylindrical 5115:ft is to trapsmit 300 kW at 100 r.p.m.

(i) If the shear stress is not to exceed 80 MN/m2, find its diameter.

(i) What percentage saving in weight would be obtained if this shaft is
replaced by a hollow one whose internal diameter equals 0.6 of the
external diameter, the length, the material and maximum shear
stress being the same? p‘> = |22 L aWe y - 29.5 0.

Or

(b) A close-coiled helical spring of 100 mm mean diameter is made of 10 mm
diameter rod and has 20 turns. The spring carries an axial load of K=5.25 y[,,m
900N. Determine the shearing stress. Taking the value of modulus of
rigidity = 84 GN/m?, determine the deflection when carrying this load.
Also calculate the stiffness of the spring. T=5€ -ﬁ}Mﬁ"’?’ig =3 -0 mm
(a) Two planes AB and AC. which are right angles carry shear stress of
intensity 17.5 N/mm? while these planes also carry a tensile stress of
70 N/mm? and a compressive stress of 35 N/imm?® respectively as shown in
the following figure. Determine the principal planes and the principal
stresses, Also determine the maximum shear stress and planes on which

it acts. ‘d\;‘/
35 8mm’ 61_._ 7-2 %1 3‘\ K
| «3%.% 3W\™
q e—8—— O =
A |8 c
. . e ____“:L_’!f\ = >3
TONmMM® ' e = 70 N/mm* .b&;:-‘_ . bl T Sp——— o
q
B = B o
| q
|
35 Nimmy*
Or

(b) The following figure shows a warren girder consisting of seven members
cach of 4 m length supported at its ends and loaded as shown. Determine
the stresses in the members bymethod of joints.

SkN S KN AB = -5 !
B | l'(' Bc.zﬂz‘ggr\u’j

DE = -?-BQVJ

3 71545

LEGBOZ-M ECHANICS OF SOLIDS PAGE 3 OF 4



SRI VIDY A COLLEGE OF ENGINEERING AGDURSEHNICE QN VERSITY QUESTIONS)

2

W =3 s3¥ V[m
PART C — (1 = 15 = 15 marks)

16. (a) A steel girder of 6 m length acting as a simply supported beam carries a
' uniformly - distributed load w N/m run throughout its lemgth. If
I =30x10%m" and depth 270 mm, calculate :
(i) The magnitude of w so that the maximum stress developed in the
beam section does not exeeed 72 MN/m=.
(ii) The slope and deflection in the beam at a distance of 1.8 m irom one
end. Take: E =200 GPa. SQ ~ ~ O TR

§.13mMuA

tl

O \j(.

(b) A wagon weighing 18 kN is moving at 5 km/hr How many springs each
of 20 coils will be required in a buffer stop to absorb the energy of motion
during a compression of 175 mm. The mean diameter of coilsis 250 mm
and the diameter of steel rod, eomprising the coil is 22 mm. Take

N \§5Pv§ni/5

C =82 GPa.

4 71545
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