50, will be treated as malpractice.

Important Note : 1. On comple_ting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN | .. : 21CV33
Thll‘d Semester B.E. Degree Examu}atmn, June/July 2023
Strength of Matgrlals

Time: 3 hrs. kMax Marks: 100

Note: Answer any FIVE full questions, Qhoosing ONE full question from each module.
Ia Moﬁule-l

1 Derive an expression for circular ’apenng bar. £ ' (10 Marks)
A steel bar ABCD of varying;s ction is subjected to axial force as shown in Fig.Q1l(b).
Determine the value of ‘P’ necessary for equilibrium, if'E = 20 kN/mm?®. Find the total
elongation of the bar and‘@]so stress in each part.

V wa
(10 Marks)
OR )

2 A load 2 MN is applied on:a column SOOXSOOmm f’f‘he column is rein yrced with 4 steel
bars of 10mm diameter one‘““'m ‘each corner. Find t 1€ stress in concret&and steel bars. Take E
for steel as 2.1x10° N/mm,w and for concrete as.1.4x 10* N/mm”. & (10 Marks)
A 18mm diameter steel rod passes centrally through a copper tube of 26mm diameter
(internal) and 38&1&1 external diameter. The rod is 2.6 m long osed at each end by rigid
plates of negll%éble"thlckness The nuﬁs ate tightened lightly ‘none on the protecting parts of
the rod. If the temperature of assemblﬁgls raised by 80°C calculate thermal stresses induced
in coppermand steel. Take Olcu, b 17.5x107%°C , g 12x 10%°C , E« = 210 GPa

=1 OSMOS N/mm’. ()’ (10 Marks)
‘ Module-2
3 ‘:What are the dlfferent types of load and supp% 57 Explaln the neat sketch. (08 Marks)
me 3)0&"\ Jj’”“
v /\
B 1rc¥ ¢ elom D
] F1g Q3(b) (12 Marks)
OR
4 Derive relationship between loading, shear force and bending moment. (06 Marks)

eam shown in Fig. Q4(b) Indicate maximum bending moment

fm)M " fS’IW

Fig.Q4(b) (14 Marks)
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Module-3
5 a. What are the assumptions of simple bending? (05 Marks)
b. Derive Bernoulli’s equation for bending stress. (10 Marks)

c. A rectangular beam 250 mm deep and 150@mw?W1dth is snnple supported over a span of 8m

05 Marks)

6 a. Derive an expression for shear stre“{ss » (10 Marks)
b. A beam with an I-section co sts"‘ of 180x15mm flanges ax;;,d curb of 280mm depth and
15mm thickness. It is subjeéte to a bending moment of:120 kN-m and a shear force of

60 kN. Sketch the bendmg*stress and shear stress d1str1but10n along the depth of section.

(10 Marks)
Module-4

7 a. What are the assunii}tl ns of pure torsion? (05 Marks)
b. Derive torsxon equ@tlon ‘ (08 Marks)
(o at 160 rpm. The total angle of twist in a length

= 0.8x10° N/mm’.
(07 Marks)
8 a. Show thatin a thin cyhndex;\ﬁ;he hoop stress is tw1ceth ongitudinal str(‘f@& (08 Marks)
b. iof i.ﬁDerlve Lame’s equat1on (12 Marks)
9 a. (04 Marks)
b. ! - (04 Marks)
c. Find Euler’s l(%‘%.d for a column 40m Omm C/S and 2m long, if one of its end is fixed
and other endiis hmged E for thc materlal of the column. is 200 N/mm Find Rankine’s load
in the ab{) \  in compression, ais 320 N/mm a=1/7500. (12 Marks)
10 {.and radius of curvature. (10 Marks)

mmply supportedwbeam spannmg 8m cdrries’a concentrated loads of 60 kN and 30 kN at
;:from left support. Déi:ermme

(10 Marks)
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