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Fourth Semester B.E./B.Tech. Degree Examination, June/July 2025
Mechanics of Materials

Time: 3 hrs. & Max. Marks: 100

Note: Answer any FIVE full questi()ns; choosing ONE full question from each module.

4

Module-1
1 a. Draw stress strain diagram fot mild-steel and explain all the silent points. (10 Marks)

b. A member ABCD is subjected to point loads P, Py, P; and P4 as shown in Fig.Ql(b).
Calculate the force P3 necessary for equilibrium if Py = 120 KN, P, = 220 KN, and
Ps= 160 KN. Determine also the net change in the length of the member.

Take E =200 GPa. 4 N4

LyowwaWowm B . BowmyZomm p
25mmM Y ) Sinm
AY B & &
-] . ; Py
Fig.Ql(b) "« L (10 Marks)
£ OR ) R
2 a. Derive the expréssion for the extension of uniformly tapering circular rod subjected to axial
load. : ‘ & (10 Marks)

b. A bar of 20 mm diameter is subjected to a pull of 50, KN. The measured extension on gauge
length‘of 250 mm is 0.12 mm and change in diameter.is 0.00375 mm. Determine

(i) Young’s modulus  (ii) Poisson’s ratio  (iii)Bulk modulus  (iv) Modulus of rigidity.

i . p (10 Marks)

Module:2
3 a. Whatare principaf stresses and principal planes. (04 Marks)

b. Derive an equation for normal and shear stress for a member subjected to direct stresses on
two mutually perpendicular directions [Bi-axial stress]. (08 Marks)

c. The principal stresses at a point in a bar are 200 N/mm? (Tensile) and 100 N/mm?*
(Compression). Determine the resultant stress in magnitude and direction on a plane inclined
at 60° to the axis of major principal stress. Also determine the maximum intensity of shear
stress in the matéri:dl at the point. (08 Marks)

1 of 3



21ME44
OR
The state of stress in a two dimensionally stressed body 1s as shown in Fig.Q4(a). Determine
(i) Normal and tangential stresses on plane AC. \
(ii) Principal stresses, principal planes and mammum shear stress and its location.
(iii) Normal stress on maximum shear stress p]ane
(iv) Verify answers by Mohr’s circle method. -

ée NIMML
D7 A c
aoNMM"f /
2¢ Go Nlmw\"
A — B
Fig.Q4(a) (20 Marks)
Modulels

Explain the terme: 4
(i) Sagging‘bending moment (i1) Hoggmg bendmg moment (iii) Point of contraflexture
A (06 Marks)

For tlie beam shown in Fig.QS(b):;~Dré1\v shear force didvgra\l'in (SFD) and bending moment
diagram (BMD). Locate the point of contraflexture if any,”
(AN 2KN

\ | '3\“‘\""

\

A

T um " gmt 1 hAm Vs
Fig.Q5(b) P (14 Marks)
OR %
Derive an expression for relatlonshlp between bendmg stress and radius of curvature with
su1table assumptlons 1< 2 (10 Marks)

A snnp]y supported beam 15 mm x 20 mmyis 1 5 m long and it fails if a concentrated load of
425 N is applied at’its' centre. Determinie what udl can break a cantilever beam of same

}matenal 50 mm x/1 10 anm in section and-2 m long. (10 Marks)
; Module-4
. P d’y v . .
Derive an expression EId— =M  with usual notations. (10 Marks)
X

Find the slope and deﬂectlon at the free end of the cantilever shown in Fig.Q7(b).
E =200 KN/mm?> l—40><106 mm®.

u‘\%‘\‘“ 20KN oW
. \f. \

2

]

\

Fig.Q7(b) (10 Marks)
20f3
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OR -
Derive the relation for a circular shaft when subJected to torsnon as given below:
T = G6

— = N7, 10 Mark
I R ( g

P

A solid shaft rotating at 1000 rpm transmits 50’ KW. Maximum torque:is,20% more than the
mean torque. Material of the shaft has the allowable shear stress of 50 MPa and modulus of
rigidity 80 GPa. Angle of twist in“the shaft should not exceed 1° in one metre length.

Determine the diameter of the shaft 2 ¢ (10 Marks)

Module-5
What are the difference between thin cylinder and thlck cylmder‘7 (04 Marks)

Explain the stresses mduced in a thin cylindrical shell subjected to internal pressure.
; ? (06 Marks)

A thick cylinder of radii 200 mm and ,3',(’)0,111111 is subjected to internal fluid pressure
50 N/mm? and éxternal pressure of 20 N/mm?. Determine Hoop stress developed a internal

and external radii. Sketch the variation of stress. (10 Marks)
"OR N

Define : (i) Slenderness ratio (11) Radlus of gyratlon 4 (04 Marks)

Derive Euler’s critical load. f01j a column when bpth ends are fixed. /" b (10 Marks)

&

Calculate the instantaneous stress produced in'a bar 1000 mm? in atea and 4 m long by the
sudden application of a tensile load of unknown magnitude, if:the extension of the bar due to
suddenly applied“load is 1.35 mm. Also determine the magmtude of the suddenly applied
load. E =2 x10° N/mm - (06 Marks)

Pé

* %k ok ok ok

30f3






