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Note: (a) All questions are compuisory. s e,
(b) The candidate is allowed to make Suitable numeric assumptions wherewer'reqyir_ed
Jfor solving problems o P

(c)Use of Non Programmable Scientific Calculator is allowed
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Q1

A ciroular rod of length L tapers uniformly from diameter d; at one, end to dz at the 4

other. The rod is subjected to an axial load P and has a modulus of elastlclty E.

a) Apply the concept of deformation under axial loadmg to derlve an expression
for the total change in length of the uniformly tapermg rod

b) For a bar tapering from (d + a} to (d — a)-ove;; a length L., compare the actual
extension with that caleulated by assuminé ar‘;ﬁhiform cross-section of average

diameter d, and hence determine the percentage error.

5+2

Q2

A hollow steel tube is required to carty an axial compressive load of 160 kN. The | 4
yield stress for the steel 1s250N/mm2, and a factor of safety of 1.75 is to be

applied in the design.
Three classes of tubes, each with an external diameter of 101.6 mm, are available:
| Class |Thickness (mm)|
| Light 3.65
IMedium)| 4.05
| Heavy || 4.85 I

a) Apply the concept of axial stress and factor of safety to calculate the safe load-
carrying capacity of each tube section.

b) Analyze and compare the results obtained for the light, medium, and heavy
tubes to identify which section provides adequate strength under the given loading

conditions.

Pagelof2




Q3 Determine the forces in the members of truss shown in Fig. 1 and tabulate the
results,
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Fig. 1
Q4. A straight uniform bar AD is clamped at both ends and joaded-as shown in the Fig.
2. Initially the bar is stress free. Determine the stres’ses ___zfi;ll‘%fhe three parts (AB,
BC, CD) of the bar if the cross-sectional area oﬁ;h;erlh‘)\'a( jiifl()OO mm’,
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Q5. Draw thestress-stram curve of mild steel in a tension test and show the salient

point_s*'bn the curve. Explain why stress increases after plastic stage in strain

h_arfleﬁing region.
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