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Third Semester, B.E. - Mechanical Engineering
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Mechanics of Materials

Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.

1a.

2 a.

3 a.

1) Assume missing data, if any.
UNIT -1

Draw the stress strain diagrams for mild steelmahwm and cast iron. Show the salient points10

on stress-strain diagram for mild steel and expdaich one of them.

. A specimen of steel 25 mm diameter with a gauggtlenf 200 mm is tested to destruction. It

has an extension of 0.16 mm under a load of 80rkiNthe load at elastic limit is 160 kN. The
maximum load is 180 kN. The total extension attiree is 56 mm and diameter at neck is
18 mm. Find,;

i) The stress at elastic limit i) Yayiea modulus lii) Percentage elongation

iv) Percentage reduction in area  v) Ultimatestie stress

A 1.5 m long steel bar is having uniform diameted® mm for a length of 1 m and in the next
0.5 m its diameter gradually reduces from 40 mmi2@anm. Determine the elongation of this 10

bar when subjected to an axial tensile load of K0Take E = 200 GPa.

. Obtain the relationship between modulus of elagtemnd bulk modulus. 10

UNIT - 11
A compound bar consists of a circular rod of stéaeliameter 20 mm rigidly fitted into a copper
tube of internal diameter 20 mm and thickness 5 ththe bar is subjected to a load of 100 kN, 10
find the stresses developed in the two materials.
Take = 2x10 and &= 1.2 x1G N/mn.

. A bar of brass 25 mm diameter is enclosed in d gibe of 50 mm external diameter and 25

mm internal diameter. The bar and the tube are indtiblly 1.5 m long and are rigidly fastened

at both ends using 20 mm diameter pins. Find thesses in the two materials when the10
temperature rises from 30°C to 100°C. Take 200 m, = 100 kN/mnf, as= 11.6x10°/°C
andop = 18.7x10°/°C. Find also shear stress induced in the pins.

The state of stress at a point in a straine@mahis shown in Fig. Q4. Determine;

i) The direction of the planes of principal stressg The magnitude of the principal stresses

iii) The magnitude of maximum shear stress. 20
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Indicate all the above planes by a sketch. Draw mMdotircle and verify the results obtained
graphically with the analytical results.
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UNIT - 111

5. Draw shear force and bending moment diagrarthifobeam shown in Fig. Q5.
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6. Draw the SF and BM diagrams for the beam showig. Q6. Find the point of contraflexure

and maximum bending moment.
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UNIT -1V
7 a. State atleast five assumptions in simple theotyeofding. 5

b. The Cross-section of a beam is as shown in Fig. @ permissible stress is 150 N/rfiffind its
moment of resistance, compare it with equivaleotise of same area but,

i) Square section ii) Rectangular section wigiptth twice the width iii) A circular section.

15
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8 a.

Find the displacement at free end of the cantilehewn in Fig. 8a. Find its numerical value of
L=3m,a=2m, W=20KkN, W= 30 kN, E = 2x10N/mn?, | = 2x16 mm".
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b. A simply supported beam of 6 m span is subjecteal concentrated load of 18 kN at 4 m from

10a.

left support. Calculate;

i) The position and the value of maximum deflection

il) Scope at mid-span

iii) Deflection at the load point Use Macaulay’s timad. 10
18 kn
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UNIT -V
A cylindrical shell is 3 m long and is havingmi internal diameter and 15 mm thickness.

A

Calculate the maximum intensity of shear stresaded and also the changes in the dimension20

of the shell, if it is subjected to an internaliflpressure of 1.5 N/mm

Derive % === GTH with assumptions. 10

b. A 2 m long pin ended column of square cross-sectsoto be made of wood. Assuming

E = 12 GPa and allowable stress being limited toME2, determine the size of the column to10

support 95 kN safely. Use factor of safety 3 anteEsicrippling load for buckling.



