USN ‘ P L 15 pom BCV301

Third Semester B.E/B.Tech. Degree Examination, Dec.2023/Jan.2024
Strength of Materials
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. Missing data, if any, may be suitably assumed.

Module - 1 LM L € |
1 | a. | Define the following terms : 4 | L1|CO1 |
| 1) Poisson’s ratio
1) Modulus of rigidity i
111) Impact load
1v) Volumetric strain.
b. | The following data refers to mild steel tested on a lab. Diameter of the | 10 | L3  COl i
specimen 25mm, length of the specimen 300mm. Extension under a load of : :
I 5kN is.0.045mm, load at yield point 127.65kN, mix load 208.60kN. length of i |
the specimen at failure 375mm, diameter at failure 17.75mm. Determine | i
young’s modulus, yield strength, ultimate strength. % elongation of the '
specimen, % decrease in ¢/s at area of specimen.
|
c. | A brass bar having cross-sectional area 300sq.mm is subjected to axial forces | 6 | L3 | COIl l
as shown in the Fig.Ql(c). Determine the total elongation of the bar taking | i
E = 84GPa. | |
[ 1 |
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Fig.Ql(c) [
|
OR W
2 | a. | A steel rod 20mm diameter, length 6m is connected at the ends to a pair of | 6 | L3 | CO1 |
walls at a temperature of 120°C. Find the pull exerted on the wall if the
temperature falls to 40°C when :
1) Supports don’t yield , '
11) Supports yield by 1.1mm, take E = 200GPa. o = 12 x 10 “/°C. |
b. | Derive the relationship between modulus of elasticity. modulus of rigidity and | 6 | 1.3 | CO1
Poisson’s ratio.
C. | A load of 270kN is acting on a short RCC column of size (200 x 200)mm°. | 8 | L3 | CO1

The column is reinforced with 10 bars of 12mm diameter. Determine the loads
and the comresponding stresses on steel and concrete. Take E. = 16.5F.
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o Module — 2

3 | a. | Define Hogging Bending moment and sagging bending moment. - 4 | L2 |CO2
b. | Derive the relationship between loading, shear force and bending moment. 6 | L3 | CO2

| ¢ | A simply supported beam is subjected to point load of 15kN together with a | 10 | L3 | CO2
udl of 15kN/m as shown in the Fig.Q3(c). Draw SFD and BMD. Find also
.| pomt oflow shear and the corresponding bending moment.
15 E£0m
i 1S el
1M im 7 1-SM.,
Fig.Q3(c)
oo B OR
4 | a. | Show that maximum bending moment for a simply supported beam carrying | 6 | L2 | CO2
udl of intensity w/umt length is %
| b. | Draw SFD and BMD for an overhanging beam carrying forces as shown inthe | 14 | L3 | CO2
Fig.Q4(b).
coe
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Fig.Q4(b)
P (o LN Module — 3
5 | a. | Define : 6 | L1 |CO3
1) Modulus of rupture
11) Section modulus
1) Flexural ngidity.
b. | Derive bending equation with usual notation. 6 | L3 | CO3
¢. | A simply supported beam of span 5m has cross section 150mm x 250mm. If | 8 | L3 | CO3
the permissible stress is |ON/mm”. Find :
1) Maximum intensity of UDL it can carry
11) Maximum concentrated kind P applied 2m from one end.
i OR "

6 | a. | List the assumptions made pure torsion. 6 | L1|CO3
b. | Drive torque — equation with usual notation. 4 | L3 |CO3
¢. | A sohd shaft has to transmit 250KW power at 100rpm. If the shear stress not | 10 | L3 | CO3

to exceed 75MPa what should be the diameter of the shaft. If this shaft is to be
replaced by a hallow shaft whose intemal diameter, is 0.6 times the external
diameter determine the size of the shaft. Also determine the saving on the
weight of the material. Assume max shear stress remain the same for both the
shifis.
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Module — 4 i o
7 Define slope, deflection and curvature. 6 | L1 |CO4
| —_—
Derive moment—curvature equation. 6 | L3 | CO4
A girder of uniform section and constant depth is simply supported over a | 8 L3 [ CO4 |
span -of 3m. If the point load at the mid span is 30kN and ' |
Ixx = 15.614 x 10 °m*, calculate : i) Central deflection ii) The slopes at the I
ends if he beam. Take E = 200GN/m’.
OR i ..
8 Differentiate between long columns and short columns. 4 | L1 | CO4
Derive Euler’'s Buckling load for long columns whose ends are hinged. 6 | L3|Co4
A hallow tube 6m length of external diameter 16mm and thickness 10mm is | 10 | L3 | CO4
subjected to minimum crippling load. Find Euler’s load for this column when :
1) Both ends fixed 11) One end fixed and other end hinged. Take E = 200G Pa. 'l .
Module — 5 |
9 Derive principle planes and principle stresses. 4 | L1|COS |
: 1 =
Difterentiate between thin cylinders and thick cylinders. 4 | L1|COS
The state of stress at a point on a strained matenal is 120Mpa and is an as 12 | L3 | COs
shown in the Fig.Q9(c).
Determine :
1) The direction of principal planes
1) The magnitude of principal stresses
111) The magnitude of maximum shear stress and its directions.
Sketch the stresses and planes.
A ponpa
—— 1 = CeoMpa
i
| 1
.
| SuMpa |
Fig.Q9(c) !
OR ) |
10 Drive Lame’s equation with usual notation. 8 | L3 | CO5
|
A shell 3.25m long; Im in diameter is subjected to internal fluid pressure of | 12 | L3 | CO5 ‘

1 MPa, if the thickness of the shell is 10mm find ;
1) Hoop-stress

11) Longitudinal stress

i11) Maximum shear stress

1v) Change in diameter and length

v) Voltmeter strain and hence measure in volume

Take E=2 x 10°MPa ; 2 0.30.
m
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