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EE 04 303-STRENGTTI OF MATERIAI-S

(2OO4 Admissions)

'Anater all questians.

Time : Three Hours Maximun: 100 Marks

I' (a) Define temperature stresses, Derive a,n expression for the temSerature stress.
(b) Explain principal strains.

(c) E:cplain the following terms:-
(t Hoggrng and sagging moments-

(ii) Points of contra fleiure.

(iii) Uniformly di*ributed and uniformly varying loads.

(d) Determine thd section modurus of the I-section shown in Fig.
:

1. below.
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Fig'1.,

Difrerentiate betrreen staticagrileterminate arid Indeterminate beams.

Derive the torsion'equation between torque T and maximum shear stress f in the case of a
solid shaft subjected to a drivipe.torque ofT kN.m. 

.;

Writ€ Rankine's formula aid exptai', each term.

Explain welding. Distinguish between butt welds and fillet welds-

(gxb=40marks)

Turn over



D 5r,17

[ (a) (r) Derive the nelationship between Young's modulus E and rigrdity modulus N of a bar of
steel of length L and Poissons ratio F

,,.(ii) The dinr"eter of a circular steel rcd is 3O m'. and it is 35O tn'n long. Cal$late tbe extension
of the rod if it is subjected to a tensile foree of 100 kN.

Or

III. (a)

At a certain point in a material the normal stresses are 6O MN/m2 tensile in r-direction and
4O MNlmz compressive int'direction. The maximum principal str€ss allopved is 150 MN/m2.
What stress in shear may be allowed on r-and y-planes ? What will then be the minirnum
principal stress and ma:rirnum shear stress developed ?

Draw tle Shear Force and Bending Moment d.iagrams.of tbe beam sborn in Fig 2..

ry. (a)

Or

A beam of inverted T-shape for the cr,oss-section having 75 x 26 m- flangB and 75 x N$ mm

web is subjected to a sbear force of 2O kN at a particular section. Obtain the value of maximum
bending moment and draw the shear distribution diagram acrosa of depth of the eection.

Determine the slope at point B, and deflections at C and D of the beo- sbown in the Flg. S.

below:

?kN.m
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(b)

D 61{79

A solid aluminium sbsft 150 cm long and 1O cm in diareter iB to be replaced by a bolhrv gteel

dhag of tbe eag€ length and eame orrtside of diareten Both tbe €htes could carry thc sane

torque andbothgpttwintedthroughtlre srreade- Whatmu$be th3 inr,rdieroeteroftbe

holw ehrft ? Take mrdulus of rigidity of Aluminiun as 8 x 10P MPa and tbet of gteel as

85 x ld MPa-

Ileriveaneryressbnfgrthecipplingbeildaohrmnwithbothendsfixed-Whatassumptions
ale made in tbe derirmtbn ?

v- (a)

G
(b) A water main gm mm in diareter ontains wat€r at a pressule Lead of lfl) m- If the epecific

weight of rater is lO kl.yms, calculate $s ninirnum tlictnesd of the metal ffus rna:rimurn

penioeible stress intle meterialisredictedto & N/mm2. Derive tb brmula used.

(4 x 16 =60 marks)
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