50, will be treated as malpractice.

. Any revealing of identification, appeal to evaluator and /or equations writien eg, 42+8

Important Note : k. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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USN 06ME34

Third Semester B.E. Degree Examination, Dec.2013/Jan.2014
Mechanics of Materials

‘(%me: 3 hrs. Max. Marks: 140
¢ Note: Answer FIVE full questions, selecting (b
o at least TWO questions from each part. /\ 2
C.
" o, PART - A N b‘
1 a.  Explainclearly, i) Proportional limit ii} Elastic limit  ii1) Ultimate stress (03 Marks)

b. A rod of radius r| at one end tapers uniformly to a radius of r; at the other end over a length
L. It is subjected to an axial force P. Derive an expression for its change in length. (07 Marks)
c. A stepped bar is subjected to external loading as shown in Fig. Q1 (¢). Calculate change in
length of the bar. E = 200 GPa for steel. E = 100 GPa for copper and E = 70 GPa for

aluminium.  Y()_ e 20 (10 Marks)
&+ i g oo
504 | O
50 - - - Sokn
kol
254
Fig. Q1 (¢)

2 a. Define bulk modus. Derive an expression for Young's modulus in terms of bulk modulus
and Poisson’s ratio. {12 Marks)

b. A M.S. bar 20 mm dia and 300qpm long is e d in a brass tube whose external diameter

is 30 mm and interval dia } mm. The commate bar is heated through 60°C. Calculate

stresses in each metal. »
> 2o . ®
Ol = 0.0000112/ d o, =0.0000165/°C % >
E, . =2x10° Nafi®, E,_ =1x10°N/mm’ s~ (08 Marks)
3 a. Define principal stress and principal strain. (02 Marks)
b. Prove that sum of normal stresses in any two mutually perpendicular direction is a constant.

(08 Marks)
. EAlﬁlaertam point in a strained material the stress condition 1s obtainegf is as shown in
Q3

©

©). .

C)O 120Mp~ v B

- - .
W 4 . Gy
B welipel S P Mﬁ\_

30"

Ll
{20 Mo

Fig. Q3 (¢)

Find 1) Normal and shear stresses on the inclined plane, AB
ii) Major and Minor principal stresses. (10 Marks)

1 of2



6 a
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06ME34

Derive an expression for the circumferential and longitudinal stress of a thin cylinder
subjected to an internal pressure. (10 Marks)
Find the thickness of metal necessary for a thick cylmder of internal dia 150 mm to
withstand an interval ﬂuld pressure of 10 N/mm?. The maximum hoop stress in the section is

not to exceed 25 N/mm?. 10 Ma@
PART - B
5 Draw the bending moment and shear force diagrams for the beam shown in Fig. Q5 below;
{20 Marks)
o o W] it Asvgil,
v ! <
(o7 ¢
7y oY
/0
>/ L v
Fig. Q5
Prove the relation M = E = E with usual notations, (10 Marks)
Determine the maximum ‘& ble span o quth L for a simple beam as shown in
Fig. Q6 (b). The rectangular of Cro ion 125x250mm is subjected to a udl of
8 kN/m. Allowable bending stres (10 Marks)
—t 125 I.-—-
Fig Q6 (b)
s ) _
Derive an expreﬁd M= Elj—f ith usual notations. /<3‘,, (05 Marks)
X i
A simply ed beam of 6 meters is subjected to a con ated load of 18 kN at 4
meters q@leﬁ hand support as shown in Fig. Q7 (b). Calculate‘é'on and magnitude of
maxi deflection if E = 200 GPa and I = 30x 10® mm". (15 Marks)

fer

—am—
G

—

=

Fig. Q7 (b) ~

A solid round bar has 60 mm dia and length 2.5 meters. Find the safe compressive load fOI@
the column if i) both ends are hinged  ii) if both ends are fixed. E = 2x10° N/mm® and
factor of safety = 3. (10 Marks)
A hollow shaft of 250 mm outer diameter has the same area as that of a solid shaft of
150 mm diameters. Compare i) Power transmitied by the above shafts for the same speed.
ii) compare angle of twists of them for the same length and same material. (10 Marks)
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