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MECHANICS OF SOLIDS
Common to ME, MECT, MEP, AE, AME, MMT
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
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1. (a) Sketch the variation of shear stress across the depth of the beam of the fol-
lowing cross sections.

i. T - section and 3]
ii. Square section with diagonal vertical. 3]
iii. Circular section. 3]

(b) An I section is having overall depth as 550mm and @veralljggdth as 200mm.
The thickness of the flanges is 25mm where asythe! thi€kness of the web is
20mm. If the section carries a shear force of*gkNy calculate the shear stress
values at salient points and draw the dketch Showing variation of shear stress.

[7]
2. Analyse the frame shown in Jsigure % [16]
c
B /
L)
M =
3
A 2m 2m 2m D
F E
260kMN 100k
Figure 7
3. (a) State the assumptions involved in the theory of simple bending. 6]

(b) A simply supported Symmetric I - section has flanges of size 200mm x 15mm
and its overall depth is 520mm. Thickness of web is 10mm. It is strengthened
with a plate of size 250mm X 12mm on compression side. Find the moment of
resistance of the section if permissible stress is 160MPa. How much uniformly
distributed load it can carry if it is used as a cantilever of span 3.6m. [10]

4. A compound cylinder is formed by shrinking one tube on to another, the final
dimensions being internal dia. 160mm, external dia. 240mm and dia. at junction
200cm. If after shrinking on the radial pressure at the common surface is 10N/mm?,
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Calculate the initial stresses set up across the section if now fluid under a pressure
of 80N/mm?, is admitted inside the compound tube, calculate the final stresses
set up across the section. Sketch the variation of stresses across the thickness of
compound tube at different stages. [16]

5. Sketch the shear force and bending moment diagrams showing the salient values

for the loaded beam shown in the figurel below. [16]
Figure 1

6. (a) Derive relation between three elastic moduli. 8]

(b) Draw stress - strain diagram for mild steel e'salient points and define

them. 8]

7. Derive an expression for calculatin
solve the following problem. A
to an internal pressure of
N/mm? and factor of s

ess*f the thin cylindrical shell and
ical shell of 1.2 m diameter is subjected
m If the tensile strength of the plate is 415
is 48then Calculate the suitable thickness of the shell.
16

x10*kN subjected to a clockwise couple of 60 kN-m at a distance of 4 m

8. A simply suppaxtedébea B of span 6 meters and of flexural rigidity EI = 8
s
from the le X

Find theWdeflection at the point of application of the couple and the maximum
deflection and slope. [16 ]

* ok ok ok ok
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1. A compound cylinder is formed by shrinking one tube on to another, the final
dimensions being internal dia. 160mm, external dia. 240mm and dia. at junction
200cm. If after shrinking on the radial pressure at the common surface PN /mm?,
Calculate the initial stresses set up across the section if now flui ‘Q pressure

of 80N/mm?, is admitted inside the compound tube, calcu the final stresses
set up across the section. Sketch the variation of stressedfac thegthickness of
compound tube at different stages. [16]

2. (a) State the assumptions involved in the the S bending. 6]
(b) A simply supported Symmetric I - sec aSplanges of size 200mm x 15mm
and its overall depth is 520mm. déhick eb is 10mm. It is strengthened

on Gompression side. Find the moment of
sible*§tress is 160MPa. How much uniformly
used as a cantilever of span 3.6m. [10]

with a plate of size 250mm
resistance of the sectiondf per
distributed load it carry if it

3. (a) Derive relati en ghree elastic moduli. 8]
agram for mild steel. Indicate salient points and define

8]

4. (a) Sk the variation of shear stress across the depth of the beam of the fol-
lowing cross sections.

i. T - section and 3]
ii. Square section with diagonal vertical. 3]
iii. Circular section. 3]

(b) An I section is having overall depth as 550mm and overall width as 200mm.
The thickness of the flanges is 25mm where as the thickness of the web is
20mm. If the section carries a shear force of 45kN, calculate the shear stress
values at salient points and draw the sketch showing variation of shear stress.

[7]

5. A simply supported beam A B of span 6 meters and of flexural rigidity EI = 8
x10*%kN — m? is subjected to a clockwise couple of 60 kN-m at a distance of 4 m
from the left end.

Find the deflection at the point of application of the couple and the maximum
deflection and slope. 16 ]
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6. Analyse the frame shown in Figure 7. [16]
-

.

iz
g

iy 2m 2m 2m ]

F E
PN

»
260kMN 100k
Figure 7 O
7. Derive an expression for calculating the thicknegs of $he$hin cylindrical shell and
solve the following problem. A thin cylindrical s diameter is subjected
to an internal pressure of 1.2 N/mm?. If ensile strength of the plate is 415
cu suitable thickness of the shell.

N/mm? and factor of safety is 4, th
[16]

8. Sketch the shear force a % ment diagrams showing the salient values
for the loaded beam shown_in the¥igurel below. [16]

Figure 1

* ok Kk ok ok
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1. (a) Derive relation between three elastic moduli. 8]

(b) Draw stress - strain diagram for mild steel. Indicate salient points and deﬁne
them.

2. A simply supported beam A B of span 6 meters and of flex %
x10*kN — m? is subjected to a clockwise couple of 60 kN istamce of 4 m
from the left end.

Find the deflection at the point of application of t nd the max1mum

deflection and slope.

3. Analyse the frame shown in Figure 7. [16]
C

-

[
rJ 3
3
F 2m 2m 2m O
F E
260kMN 100k

Figure 7

4. A compound cylinder is formed by shrinking one tube on to another, the final
dimensions being internal dia. 160mm, external dia. 240mm and dia. at junction
200cm. If after shrinking on the radial pressure at the common surface is 10N/mm?,
Calculate the initial stresses set up across the section if now fluid under a pressure
of 80N/mm?, is admitted inside the compound tube, calculate the final stresses
set up across the section. Sketch the variation of stresses across the thickness of
compound tube at different stages. [16]

5. Derive an expression for calculating the thickness of the thin cylindrical shell and
solve the following problem. A thin cylindrical shell of 1.2 m diameter is subjected

to an internal pressure of 1.2 N/mm?. If the tensile strength of the plate is 415
N/mm? and factor of safety is 4, then calculate the suitable thickness of the shell.
16]
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6. Sketch the shear force and bending moment diagrams showing the salient values
for the loaded beam shown in the figurel below. [16]

7.

(a)

Figure 1

Sketch the variation of shear stress across the depth of the beam of the fol-
lowing cross sections.

i. T - section and 3]
ii. Square section with diagonal vertical. 3]
iii. Circular section. 3]

An T section is having overall depth as 550mm and averall width as 200mm.
The thickness of the flanges is 25mmawhere, as the thickness of the web is
20mm. If the section carries a shear force of 45kN, calculate the shear stress
values at salient points and draw the sketch showing variation of shear stress.

[7]
State the assumptions involved in the theory of simple bending. 6]

A simply supported Symmetric I - section has flanges of size 200mm x 15mm
and its everalldepth is 520mm. Thickness of web is 10mm. It is strengthened
with7a plate of size 250mm x 12mm on compression side. Find the moment of
resistance of the section if permissible stress is 160MPa. How much uniformly
distributed load it can carry if it is used as a cantilever of span 3.6m.  [10]

* Kk koK ok
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1. Sketch the shear force and bending moment diagrams showing the salient values
for the loaded beam shown in the figurel below. [16]

Figure 1

2. A compound cylinder is formed by shrinkingsone tube on to another, the final
dimensions being internal dia. 160mm, external dia. 240mm and dia. at junction
200cm. If after shrinking on the radialpressure at the common surface is 10N/mm?,
Calculate the initial stresses set up acress the section if now fluid under a pressure
of 80N/mm?, is admitted inside the compound tube, calculate the final stresses
set up across thesseetion. Sketch the variation of stresses across the thickness of
compound tubé at different stages. [16]

3. A simply supported beam A B of span 6 meters and of flexural rigidity EI = 8
x 10k N="m? is subjected to a clockwise couple of 60 kN-m at a distance of 4 m
from the left end.

Find the deflection at the point of application of the couple and the maximum

deflection and slope. 16 |

4. Derive an expression for calculating the thickness of the thin cylindrical shell and
solve the following problem. A thin cylindrical shell of 1.2 m diameter is subjected

to an internal pressure of 1.2 N/mm?. If the tensile strength of the plate is 415
N/mm? and factor of safety is 4, then calculate the suitable thickness of the shell.
16

5. (a) Derive relation between three elastic moduli. 8]

(b) Draw stress - strain diagram for mild steel. Indicate salient points and define
them. 3]

6. (a) Sketch the variation of shear stress across the depth of the beam of the fol-
lowing cross sections.

i. T - section and 3]

ii. Square section with diagonal vertical. 3]
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(b)

iii. Circular section. (3]

An T section is having overall depth as 550mm and overall width as 200mm.
The thickness of the flanges is 25mm where as the thickness of the web is
20mm. If the section carries a shear force of 45kN, calculate the shear stress
values at salient points and draw the sketch showing variation of shear stress.

[7]
7. Analyse the frame shown in Figure 7. [16]
C
/’
] /
8] 3
3
F 2m 2 2m O
P F =
260|<N 100k
\ igure 7
8. (a) State the as s iyolved in the theory of simple bending. 6]

d Symmetric I - section has flanges of size 200mm x 15mm

resiSance of the section if permissible stress is 160MPa. How much uniformly
distributed load it can carry if it is used as a cantilever of span 3.6m. [10]

* ok ok ok ok
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