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Instructions: - (1) Answer to the two sections must be written in separate answer books'

(2) Figures to the right indicate full marks'

(3) Assume suitable data if required'

Section - I

I (A) A cantilever beam of span L m carries a point load of 20KN at its free end' The beam has (05)

l25mm x 75mm x 1Omm thick unequal angle section is placed with the longer leg vertical'

. Calculate maximum safe span length of beam if tensile stress and compressive stress are

limited to 200 MPa and 100 MPa respectively'
OR

(A) A cast iron water mdin 12 meters long of hollow rectangular t::lon with external (05)

dimensions 200 mm x 400 mm and intemal dimensions'Io0 mm " 200 mm' runs full of

water and is supported at its ends. Calsulate the maximum stress in the metal' lf density of

cast iron is720A kg/m3 and that of water is i000 kg/m''

(R) Described the types of load, types of supports and types of beams with neat sketch^ (02)

OR

(B) what is point of contra flexure? what is its significance? 
.r c 

(02)

(c) A beam of circular solid seclion of 50 mm diameter is used as a cantilever of span (03)

0.9 m. lt canies a concentrated load of 10.5 KN at the free end' If the u'D'L' on the beam

is 0.6 KN/mm, determine: (i) Maximum average shear stress anywhere in the beam (ii)

Maximum shear stress anywhere in the beam liii; strear stress in a fiber at 10 mm frorn

N.A. on a section located at 0'4 m from free end'
OR

(c) A simply supported timber beam 150 mm wide x 300 mm deep is simply supported over a (03)

span of 4.5 m. it is loaded with a uniform load of 8 KN/m. Compute : (i) shear stress

developed on a layer 60 mm above the neutral axis of a section located at 1'5 m from the

left support. (ii) Maximum shear stress on the above section' (iii) Maximum shear stress

anyrvhere in the beam'

(A) A beam ABC 5 m long is supported at A 
_(simp.ly 

support) and B (roller support)'The (0?)

overhangBCis2mleng th .TheoverhangBCcar r iesU.V ;L 'a t in tens i t yo fSkN/matC
end and 0 kN / m at B end. In addition, there are a point load of 15 kN inclined at 300

uriing at 2 mfrorn A end and moment of 3 kN- m anti-clockwise at same point' l)raw the

S.F. and B.M..Diagram.

I
t



(B) Define rhe simple bending'and pure bending. Explain giving at least two examples' Also (03)

state the assumptions made in deriving bending stress equation.

(A) Derive an expression for the shear stress at any point in a circular section of a beam' which (04)

is subjected to a shear force F'

(B) A colurnn is rectangular in cross-section of 300 mm x 400 mm in dimensions' The column {06)

carfles un .""*niric"point load of 350 kN on one diagonal at a distance of quarter diagonal

length from a ,oo,.r. Calculate stress aI all:four- corners & Draw stress distribution

diagrams for any two adjacent sides. 
OR,

{A) shown that for a rectangular section of the;imum shear stress is 1.5 times the average (05)

stress' 
al in cross section with on face vertical, is I m high, l.5m (05)

(B) A.s.mall concrete dam, trapezoidi
wrde ar top and 3.2m wide at base. If it has to retain water up to depth 7'5m' Find

maximum and minim.rm *tressei gen"ratea at base and also sketch stress distribution

diagram und-er the base of the darn. ionsider unit **igltior.oncrete and water as 25kN/m3

and 10kN/m' iesPectivelY.
Section - II

(A) A hollow cylinder 2 rn long has an outside diameter of 50 mm and inside diameter of {05)

30 mm. If til;;ilrder is .*riyi"f J;J of 25 KN, hnd the stress in the cvlinder. Also find

the r1efiorm^ti"i 
"i 

the cylindei ir trt" value of modulus of elasticity for the cylinder

rnaterial is 100 GPa.
(B) 

-ri"J 

"*fir. 
for., in rhe all member of truss using Method of Joint.

4ffiN

Two parallel walls 6 m apart are stayed together by a steel rod 25 mm diameter passtng

through metal plate,and nuts at each end' Tie nuts are tightened home'when the rod is at a

1,ii;;;** of f OO'6. Determine the stree in the.rod,when the temprature falls down 1o

(0s)

(0s)
5 (A)

60 c ifl,
a. The end.s do not Yield
b. The ends Yield bY 1 mm'

Take E= 200GPa and s:l2x10*/C



OR

(B}Findouttheforceinthea] l l lmberof t russusingMethodofsect ion.
tg *sl wvld

r l

[*ern+f+A rn]t*? nt

&&$_

{A)ASol idroundbar4mlongand6cmindiameter isusedasast rut .Determinethecr ipp l ing(05)
Ioad for the following conditio*, iii on* *no is.fixed and other end is free (ii) Both ends

are frxed (iii) one end is fixed and otlrff i* hinged' rtrt" g = 2 x i 05 Nimmz

20{l0N

(0s)

(0s)

(0s)

6 (A)

(B)

int tn ffi*ponent are 150 Mpa (Tensite) and 5q ylu (compressive). (05)

Determine the magn;un* of tn* normal and shear stresses on a plane inclined at an angle of

'J"#'$-';Tffi:,H:i::-,ilr?';ce of solid circular shaft and houow circular shaft made from (0s)

the same material and having ,unt* .rol, ,.'tio"ut area' The solid circular shaft is having

60 rnm diameter and hollow cir"rrta, .hatlis huving intemal diameter 0'75 times the

external diameter'
OR

5 (A)

(B)

Defineprincipalplanesandprincipalstressesandexplaintheiruses.

The stiffness of a closeiy coiled helical spring is l '5 N / mm2 of compression under a (05)

maximum load of 60 N. ihe maxim"* ;#;; stress produced in the wire of the spring is

t25 N I mmz.The sotid length of the tp;i;;l;ilthe coils are touching) is given as 5 cm'

Find:
(i) Diameter of wire
(ii) Mean diameter of coil

iiii)Numuer of coils lequired'
Take C:4.5 x 10" Nlmm

,, END OF PAPBR"


