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1. (a) State and Explain Hooke,s law.
(b) Derive the expression for normal stress on a plane inclined at an angle 0 to the x axrsand subjected to normar stresscrin r and y driectioi.-----1--
(c) Give the different types of supports with the reactions.
(d) Explain how the stress is proportional to the distance from the neutral axis.(e) state the rules to be adopted in using Mecaulay,s method.
(0 Give the conjugate beam for (i) cantilever beam, (ii) simply supported beam, (iii) overhanging beam with overhang on one side.
(g) List the assur-rptions made in Euler,s formula.
(h) What is a compound cylinder ?,Explain it's aclvantage.

(gxb=40rnarks)
(a) A reinforced concrete column is 300 m.m. x 300 m.m. in section. The column is proi,,ideclwith 8 bars of 20 m.m. diameter. The column carries a load of 2b0 kN. Find the stressesinduced in concrete and steel bars. If the length orlne column is 3 m, find the change inlength of the column E; = 0.14 x 105 N/mm2, b, = Z.t x 105 N/mm r. (15 marks)

Or
(b) Direct stresses of 120 N/mm2 tensile and g0 N/mmz compressive exist on twoperpendicular planes at a certain point in a body. They are accompanied by shear stresseso-n these planes-' The greater principal stress 

"t tt. point due to these is 150 N/mmr.what must be the magnitude of the shearing .tru."r. on the two planes ? Find also theother principal stress and the maximum shear stress at the point. (15 marks)
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and B.M.D. for the beam shown in Fig' 1'

20 kN

( 15 marks)

III. (a) Sketch the S'F'D'

lf-'9m+F-'g m-+lt+J n>+t<-4 rn+l

,,, Fig. I

Or? ns is ro_c_arry " 
."1"""1::.rT:ffi;;r;fij."iia crrcular(b)' A steel cantrlever beam 3 m' lone-i:^t:::lll-::oncentrated load of 10 kN at the free

end.Thepu,.i*.iutebending"t;;."isl50Nlmm2'Designthebeamas
section and (ii) hollow circular ;;;i"" ;i d; = 0'8 d^' (15 marks)

(a) A simply supported beam of 
1n-an 

12 m is 
'1Ui"-tt9i 

1o point loads of 6O i<N and 50 kN

acting at 3 m and g . 
""ro".,iir,"rv 

i""- ttt" r"ii*pp"rt' calculate the deflections
(15 marks)

under the loads' 
Or .-'

I

&) A simply supported beam of span L is acted upon by two point'Ioads 'N' each at 5 span

points:Calculatethedeflectionatmidspanandmaximumslopeforthebeamuslng' (15 marks)

conjugate beam method' 
h is subjected to a rorque "f 9.0,0,9 

Nl
(a)**lr:*'i.::'"':il#;$,i,iiT,i#1'?*;Hi'H';;iloit*i"i"=;;tl[Yl;:,

': , Of

,(b) A channel section shown in'ig' 2 made of aluminium alloy with E = '75 x 105 N/mm2

, a'd length 1000 mm. is used ;: "'.;T;;;;ilh 
bd;; ffiged'.Estimate the buckling

Ioad of rhe member. If it i, ."pi"r[J"i tt" -td;;tth' J""g the flange t^tilt*:Ji:;

V,

v,
(

buckling load. I
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