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~t(frd Semester B.E. Degree Examination, Dec.2017/Jan4'-o1t
\(.// \~~vo
..>~/\~ Strength of Materials o~?t

~\V ~~¢~vh ~~
Time: 3 hrs. c:S. ~N x. Marks: 100

~~ote: Answer any FIVE full questions, selecting lJ"-.:;
- <1,,<:/> at least TWO questions/rom each pa1\'f?;~

~/j~) \"" \~)
~/G PART - A (--!...J"0

1 a. Defme: (i) Yieldfti~)~) (ii) Hooke's law. ~\S?) (04 Marks)
b. Derive an expressiOn~f9i\tpe deformation of tapering plat ('f\umform thickness subjected to

'Iii <> ,jaxia orce F.··//\ c-, (06 Marks)
c. A brass tube 100 mm irlk~\)diameter and 10 mm tl'e~)'~~enclosed in a steel tube 120 mm

internal diameter and 1O'\~t}f~oth the tubes are ri ~)ixed to each other and carries an
axial load of 3000 kN. HI tu~es are of same le~ f 3m. Determine the load carried,
stress induced in each materi~ Also determiryt;:-'i~e2amount by which it shortens. Given

kNl 2 1.1..\TV ,// ;2 ,,"-"Es = 200 mm , EB = 100 1\.l",,,.~:IJ1.;) ''':::::.!, (10 Marks)
'-\""1 /\ (0..•....·\

2 a. Define: (i) Lateral strain, (ii) Bu~t:Df~ \1 ~\..<:?,j (04 Marks)
b. Derive the relationship between Youngzs iriQawus and shear modulus. (06 Marks)
c. A steel bar 25 mm in diameter is enclosll in a brass tube 25 mm internal diameter and

50 mm :xternal.diam~ter. Both t?e b~~~~r~~!smgth 1m ~nd rigidly ~xed to each other. The
composite bar IS subjected to rise I te'inpe~'\9'e of 60 C. Determme the stresses due to
temperature change. \.~--::; \:~
If in addition to temperature ctQ.~~~ the bar is ~~ected to a pull of 60 kN, determine
resultant stresses EB = 100 kN/m.ri0Es = 200 kNfn}~s = 12 x 10-6tC, UB= 18 x 10-6tC.

(;=7 (;' (,.;?j::.;;.., (10 Marks)
~ 1) ~-<--~':\

3 a. Define: IIj)'':::/ (~
i) Principal stresses, .!~(j) . LmRA J?
ii) Critical planes, K~'0 ANGALORE.560037 ?:3)
iii) Principal planes. , ....:::!J <:\::$::/:-::~\

b. The stresses on a ~'~~1rd element are as shown in Fig.Q3(b). ~~<i~J.ne:
!~St~es~es wh~~ ~Ie,,?e~t is rotated through an angle 0000 ~~n.
II) Principal R!:ltV__ d principal stresses. ({~
Sketch the p~ane~, <>;:"'7/1 \ 0 JIOJ/•••.•_"1-. ,..;;/A ~, lh.. v' ~

/I)c.=t-\~Y '0 ,
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~~ Fig.Q3(b) ~~~~s)c~\\ ~./--.---1
4 a. Define:

i) Hogging bending moment
ii) Sagging bending moment
iii) Point of contraflexure.

(06 Marks)

(06 Marks)
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b,ra,w SFD and BMD for the beam shown in Fig.Q4(b) showing salient featur~,c·?~ '!o~ (Vj0.0

~~~/~ ~ c, ~ }~ l.r ')..•••j.., . o~~
\ <~~J2 t;j, - r e 1-;'\1 z)\) L ' \)\V;'7r \o~at\ II ~J..-~V

't~o/~,2.1"\ -+- ~M --* 1.9'\'-" \r'\~ (~;-X\
<i/r,t';' , 'l'\ID'i<4(b) (14 Marks)
\/(',1/<) \''',,/

-/";_ ,U'<:)
~~'1\\i) . PART - B . ~~3,') .

a. Prove that maxmhfm s~~r stress in a rectangular section orr\l' lh b and depth d ISequal to
1.5 times of its averagfihear stress. ~ \ V (05 Marks)

b. State the assumptions"in~~in the theory of pure bendin£:,:,::,~'::: (05 Marks)
c. A rolled I section of si£~I\5~m x 50 mm is used a~;ji:~~~a'fuwith an effective span of 3m.

The flanges are 5 mm thicI{~web 3.7 mm thick. ~'C.l1'late the uniformly distributed load
the beam can carry ifthe m~~um shear stress is ~hun2. (10 Marks)

7> -> r,::::-~,-,

a. Derive a~ expression. for slope~~~~p,,'port and'l~'a'X:l'lnum deflection for a simply supported
beam subjected to pomt load at mlqi~nl 0('y (08 Marks)

b. Distinguish between nature of SI6'p~!9ll)jjeg~tion of a simply supported beam and a
cantilever beam. -: /) <; (04 Marks)

c. A .cantilever bea~ of upiform cross. se~tio~c~.r,ies UDL of 30 kN/~ over entire span of Jm.
Glve~ .1= 5 x 10 mm ~nd deflectl()h~t')fr~ft;:end 3.04 mm, determine Young's modulus of
elasticity of beam material. ;--~~-- v@ (08 Marks)

\'\] J ".---'
a. Prove that a hollow shaft is strdfl:-g~~ nd stiffer t:!'iaf)he solid shaft of same material, length

d . h ), ~ r::-,O'an werg t. ,,?::J (7) j (08 Marks)
b. Determine the diameter oq~2 ~~lid shaft transmittih:i:t~fW at 120 rpm if the permissible

shear stress is 80 N/mm2 \~-I: would be the diame~ a hollow shaft of same length
having external diamet~j.~ the internal diameter to trjui~ifIit same power at same rate of
revolution. What is t~e<FN?ntage saving in weight by ch[({l~ng~\lver to hollow shaft?

"~) ~~~:~! (12 Marks)
? \ //)"',

a. State the assump~:)made in Euler's theory for long colu~-irs'~~'So state limitations of
Euler's forrnu] ,,~<) r;!O\ (06 Marks)

b. Derive an expJes';l n for Euler's buckling load with both ends hinged'?? (06 Marks)
c. Calculate t~~il}fe compressive load on a hollow cast iron column one ~~~igidly fixed and

other en<J.::.~lng~lJof 150 mm external diameter and 110 mm internal dia)~e~0The column is
10m )na..;;, gth. Use Euler's formula with a factor of sal€fyc of 5 and
E= 1e<t~mm2. MRITLIB _ Y <)\,v/>(08MarkS)
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