B.E. (Civil Engineering) Third Semester (C.B.S.)
Strength of Materials

P. Pages : 3 NIR/KW/18/3293
Tithe  Three Hours Ll Max. Marks : 80

Notes : All questions carry marks as indicated.

Solve Question 1 OR Questions No. 2.

Solve Question 3 OR Questions No. 4.

Solve Question 5 OR Questions No. 6.

Solve Question 7 OR Questions No. 8.

Solve Question 9 OR Questions No. 10.

Solve Question 11 OR Questions No. 12.

Due credit will be given to neatness and adequate dimensions.
Assume suitable data whenever necessary.

0. Use of non programmable calculator is permitted.
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1. a) A barofsteel is length ‘ £’ and is uniform thickness ‘t’. The width of bar varies from ‘a’ at 6
one end to ‘b’ at other end. Find the extension of the rod when it carries an axial pull ‘P’.

b) A rigid bar ABC hinged at point A & supported by steel & Aluminum rod at B & C as 7
shown in fig. 1 A load of 20 kN is applied at point D. Find the stress induced and the
elongation of both rods.

Ag; =1000mm?, £g; = 2000 mm
Ap; =100mm? | £, =500mm
Take, Eg; =2x10° N/mm?, Eal = 0.8x10° N/ mm?

y 777
AANANN
'Af 2m w Im 1. 1.5m ¥
\4
fig. 1 20kN
OR

2. a) Aflat bar of steel 20 mm wide and 5 mm thick is placed between two aluminum bars each 7
20 mm wide & 7.5 mm thick to form a composite bar of 20x20mm. These bars are fastened

together at their ends. When the temp. of each is 20°C, find the stresses in each when temp.
of whole assembly is raised to 70°C.

ag =12x107°/°C, Eg =2.1x10° N/mm?,
g =24x10°PC, Eq=0.71x10> N/ mm?

b)  Define Poisson’s ratio and state the relation between three elastic constant E, G and K. 6
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3 a)
b)

4,

5 a)
b)

6.

7 a)
b)

8.

Draw SFD & BMD for simply supported beam subjected to UDL of intensity w KN/m
throughout the span.

A Simply Supported Beam of 8 m. span is subjected to point load of 20 kKN at 2 m. from
left end and clockwise moment of 40 kN-m at centre of span. Draw SFD & BMD.

OR

Draw SFD and BMD for the loaded beam shown in fig. 2 and also find point of contra
flexure if any

20kN/m 20kN  15kN 10kN/m
: l l 15kN-m g
N a'ala'a'ala) A laYa'a
4 <J y
— 2m ] Im . Im o 2m » Im o 2m |
fig. 2

Derive the bending stress formula for a beam subjected to transverse loading.

Prove that in circular section the maximum shear stress intensity is equal to (4/3) of
average shear stress.
OR

A Simply supported beam having | — cross section as shown in fig. 3 is subjected to UDL
of 15 KN/m over entire length of beam i.e. 8 m. Calculate bending stresses in tension &
compression zone. Also draw stress distribution diagram.

120mm
10mm
100mm — «—
10mm
fig. 3
20mm
A 150mm :

Draw torsion formula with suitable assumptions for circular cross section.

Show that a hollow circular shaft whose internal diameter is half the outer diameter has a
torsional strength equal to 15/16 of that of a solid shaft of the same outer diameter.

OR
A shaft is required to transmit 245 KW power at 240 rpm. The maximum torque may be 1.5

times the mean torque. The shear stress in the shaft should not exceed 40N/ mm? & twist
1° per meter length. Determine the diameter required if (a) The shaft is solid. (b) The shaft

is hollow with external diameter twice the internal diameter. Take G =80kN/ mm2 )

NIR/KW/18/3293 2

10

14

13

13



9. a) Derive differential equation of moment curvature relation of beam.

b)  Find the deflection of simply supported beam of length L carrying a point load at centre in

terms of EI.
OR
10. Calculate slope at A and deflection at B for the beam shown in figure 4 in terms of EI.
20kN
5kN
l 10kN-m ( 10kN/m l
A A oYY Y YN
T B Cd D TE F
Im Im Im 1m Im
Pl —l—l—l
fig. 4
11. A point in strained material is subjected to stress as shown in figures find,
i)  Principal stress and it’s position.
i) Maximum shear stress and it’s position.
T 25N / mm?
100N / mm?
25°
50
100N / mm?
l 25N / mm?
fig. 5
OR
12. At a point in a strained material there are two mutually perpendicular stress of

500N/ mm2(T) and 600N/ mmZ(C) . They are accompanied by shear stress of

100N/ mm?. Calculate.

a) Principal Stress.
b) Position of principal plane.

¢) Maximum Shear Stress.
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B.E. (Civil Engineering) Third Semester (C.B.S.)
Strength of Materials

NJR/KS/18/4348 1 P.T.O

P. Pages : 3 NJR/KS/18/4348
Time : Three Hours AR Max. Marks : 80
Notes: 1.  All questions carry marks as indicated.

2. Solve Question 1 OR Questions No. 2.

3. Solve Question 3 OR Questions No. 4.

4.  Solve Question 5 OR Questions No. 6.

5.  Solve Question 7 OR Questions No. 8.

6. Solve Question 9 OR Questions No. 10.

7. Solve Question 11 OR Questions No. 12.

8.  Due credit will be given to neatness and adequate dimensions.

9.  Assume suitable data whenever necessary.

10. Use of non programmable calculator is permitted.
1 a)  Define Poisson's ratio and state the relation between three elastic constants E, G and K.

b) A thin cylindrical shell 0.75m in diameter and 2.5m long has a metal thickness 10mm. It is
subjected to an internal fluid pressure of 2.5 MPa find the circumferential and longitudinal
stresses in the wall. Also determine the changes in length, diameter and volume of the
cylinder. Take E =210 GPaand p=0.3.

OR
2 a)  With the help of stress-strain curve for mild steel, explain the following terms :-
i)  Limit of proportionality. i) Yield point.
iii) Ultimate stress. iv)  Breaking point.
b)  The composite bar consisting of steel and aluminium components shown in fig. 1.
Aluminium
, Steel v/
7 v
A—600mmM—————300mm—’
Fig.1
is connected to two grips at the ends at a temperature of 50°C. Find the stresses in the two
rods when the temperature falls to 15°C.
i)  If the ends do not yield.
i)  If the ends yield by 0.20mm.
Take Eg =2x10°N/mm?; E, =0.70x10°N/mm?
o =1.17X10™°per°/C, o, = 2.34x10 > per°/C.
A =225mm?, A, = 350mm?.
3. a)  Write properties of shear force diagram.



b)

b)

Write properties of bending moment diagram.
Derive the relationship between load, shear force and bending moment.
OR

Draw shear force and bending moment diagram for the beam shown in fig. 2 and locate the
point of contraflexure if any.

20kN/m  20kN15kN 15KN.M ?)kN/m

b > Ao

A t8 Cc D E) F }

I—2m——1 A 1mF—2m—F—1m—F—2m—#
Fig. 2

A bar of T section symmetrical about the vertical Centre line has a 160mm wide and 20mm
thick flange and a 120mm deep and 20mm thick web. The member is acted upon by a
longitudinal pull P which acts on the section at a point on the vertical central line and is
50mm from the bottom edge of the web. Determine the magnitude of the maximum pull
which can be applied if the maximum allowable tensile stress on the section is 80 MPa.
Also find the minimum stress on the section when the pull P is transmitted.

OR

Derive the bending formula and give the three assumption in theory of simple bending.

Draw a typical shear stress distribution over following beam section subjected to a shear
force.
i) I-beam. i)  T-beam.

A solid shaft transmits 100kW at 150rpm. Determine the suitable diameter of the shaft if
the maximum torque transmitted exceeds the mean by 20% in each revolution. The shear
stress is not to exceed 60MPa. Also find the maximum angle of twist in a length of 4m of
the shaft. G = 80 GPa.

OR

Two solid shafts AC and BC of aluminium and steel are rigidly connected at "C" and
attached to rigid supports at A and B. Shaft AC is 75mm in diameter and having length 2m.
Shaft BC is 55 mm diameter and having length 1m. A torque of 200N-m was applied at
junction "C". Compute the maximum shearing stress in each material. What is the angle of
twist at the junction?

Gy =3x10* N/mm? and Gg =9x10* mm?,

Calculate slope at A and deflection at B for the beam shown in fig. 3 in terms of El.

20kN 5kN
l 10kN.m 10kN/m

N O
A B
I—Im—Ff—1Im—Fp—1Imp—I1Im—p—Im—4
Fig. 3

A
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10.

11.

12.

OR

A simply supported beam of 8m length carries two point loads of 60kN and 45kN at 1m
and 4m respectively from the left hand end.

Find the deflection under each load and maximum deflection.

E =210 GPaand | = 180 x 10 mm*.

A point in strained material is subjected to stress as shown in fig. 4.
Find

1)  Principal stress and its position.

i)  Maximum shear stress and its position.

T 25 N/mm?
ogo /100 N/mm?
250
100 N/mm? l
25 N/mm?
Fig.4
OR

For the stressed element as shown in fig. 5 find the following.

i)  Normal and tangential stresses on the inclined plane making 30° clockwise with

X-axis.
i) Principal stresses and principal planes location.
i) Maximum shear stress and its location.

410MPa
20MPa p L —
30MPa 30MPa
» 20MPa
10MPa
Fig.5
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B.E. (Civil Engineering) Third Semester (C.B.S.)
Strength of Materials

P. Pages: 2 NRJ/KW/17/4348
Time : Three Hours ‘[“m(|)|”|l||||5|”||5|"|‘l" Max. Marks : 80
Notes : All questions carry marks as indicated.

1

2. Solve Question 1 OR Questions No. 2.

3. Solve Question 3 OR Questions No. 4.

4.  Solve Question 5 OR Questions No. 6.

5.  Solve Question 7 OR Questions No. 8.

6. Solve Question 9 OR Questions No. 10.

7. Solve Question 11 OR Questions No. 12.

8.  Due credit will be given to neatness and adequate dimensions.

9.  Assume suitable data whenever necessary.

10. Diagrams and chemical equations should be given whenever necessary.
11. lustrate your answers whenever necessary with the help of neat sketches.
12. Use of non programmable calculator is permitted.

1. a) Explain with neat sketch about stress-strain behaviour of mild steel under tension. 6
b)  Find the total elongation in steel rod as shown in Fig. 1. 7
10kN 12kN 20kN
<1 | 10mm¢ 1oy 20mmé «— 15mm¢ [—>
k 2 i 14 ,ll/
,A 300 mm ’é 400 mm ,IC 350 mm D
Fig. 1
OR

2. a) A composite section made up of copper rod 200mm diameter enclosed in steel tube of 7
150mm internal diameter and 12mm thick. Length of assembly is 600mm and fastened at
both the ends. If temperature of rod is raised to 60°C, find the stresses developed in each
material. Take

Eq = 2x10° N/mm? ' E¢ =1.05x10°N/mm?
g =12x107%foC Lo =17.5x107% foC
b)  Derive the relation between E; G & p. 6
3. A simply supported beam of 8m span is subjected to point load of 20 kN at 2m from left 13

end and a clockwise moment of 40kN m at the centre of span. Calculate the support reaction
and draw SFD & BMD. Locate point of contraflexure, if any.

OR
4, Draw shear force & bending moment diagram for the fig. 2. Also locate point of 13
contraflexure.
20kNm
10KN/m 7.5kN/m
OYY Y YN \
A —/ A
p I I 72 |74
osm  Im T am T 15m 1.5m
A B C D E F
Fig. 2
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10.

11.

12.

A simply supported beam having I-cross section as shown in fig 3. is subjected to UDL of
15 kN/m over entire length of beam i. e. 8m. Calculate bending stresses in tension and
compression zone. Also draw stress distribution diagram.

, 120 mm ¥
10mm | |
100mm 10|
mn]
i 20mm
£ il
150 mm
Fig. 3
OR

A simply supported beam having rectangular cross section of 230mmx400mm is subjected
to udl of 40kN/m over a span of 1.5m. Calculate maximum shear stress for the section of
beam.

A shaft is required to transmit 200 kW power at 200 rpm. The maximum torque may be
1.2 times mean torque the shear stress in shaft should not exceed 40 N/mm? & permissible
twist is 1° per meter length. Determine the diameter of shaft taking modulus of rigidity
= 80kN/mm?,

OR

Derive to torque equation stating the assumption made in torsional theory.

A circular rod of 25mm diameter is applied with a clockwise torque of 200 kNm.
Determine maximum shear stress and angle of twist, if G = 8000 MPa.

Derive differential equation of flexural of beam.

Find deflection of simply supported beam carrying a point load at center.

OR
Find slope at A and deflection at C for fig. 4.
20kN/m
10kN/m
Ffa'a'a'a'a'a'a'a"a’'a'a)
AT Im p Im ¢ 2m IB
Fig. 4

At a point in a strained material there are two mutually perpendicular stress of 500 N/mm?
(T) and 600 N/mm? (C). They are accompanied by shear stress of 100 N/mm?.

Calculate :-

a) Principal stress. b) Position of principal plane ¢) Maximum shear stress.

OR
Solve Q. 11 by Mohr circle method.
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B.E. Third Semester (Civil Engineering) (C.B.S.)
Strength of Materials

P. Pages : 4 NKT/KS/17/7208
Time : Three Hours ‘|l|||‘(|)||‘ljl|l(!‘|||5|||| |l|| Max. Marks : 80
Notes: 1.  All questions carry marks as indicated.
2. Solve Question 1 OR Questions No. 2.
3. Solve Question 3 OR Questions No. 4.
4.  Solve Question 5 OR Questions No. 6.
5.  Solve Question 7 OR Questions No. 8.
6. Solve Question 9 OR Questions No. 10.
7. Solve Question 11 OR Questions No. 12.
8.  Due credit will be given to neatness and adequate dimensions.
9.  Assume suitable data whenever necessary.
10. lustrate your answers whenever necessary with the help of neat sketches.
11. Use of non programmable calculator is permitted.
1. a) Derive the relation between three elastic constant E, G & K. 7
b)  Find the force P acting at C in the bar shown in fig. 1. Find the extension of the bar if 7
E =2x10°MPa
= =20mm
$=15mm I $=15mm
6OKN b E
« — 30kN S — 80kN
At t D
B t C
(. 300mm 400mm (. 300mm |
I~ D N i
Fig. 1
OR
2 a) A bar of brass 25mm in dia. is enclosed in a steel tube of 50mm external dia. & 25mm 10
internal dia. The bar and the tube are both initially 1.5m long & are rigidly fastened at
both ends using 20mm dia. pins. Find the stresses in the two materials when temperature
rises from 30°C to 100°C. E for steel = 200kN / mmz, E for brass=100kN/mm? ,
og =11.6x107° /°C, a1, =18.7x107° /o C.
Also find the shear stress induced in the pins.
b)  With the help of strain-stress curve for mild steel, explain the following terms:- 4
i) Limit of proportionality.
i) Yield point.

iii) Ultimate stress.
iv) Breaking point.
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Shear force diagram in fig. 2 for a beam which rests on two supports, one being on the left
hand end Deduce directly form the shear force diagram.

i)  The bending moment at 2m interval along the beam

i)  The loading on the beam

10kN
5.5kN 3kN 3kN
) T0m ?
A| 6m B 2m | D
1.5kN
Fig. 2 9kN
OR

Draw shear force & bending moment diagram for the beam shown in fig. 3. & define
point of contra-flexure.

20 KN/m 40 kN

: l 120 KN-m
'y -

1
3m 11.5m T 1.5m
Fig. 3

Derive the Bending formula & give the assumptions in theory of simple bending.
OR

A simply supported beam carries a udl of 30kN/m over a span of 1.0m. The cross-section
of beam is a T section having diamensions as shown in fig. 4. Calculate the maximum shear
stress for the section of the beam.

125
- iy

25mm

175mm

A shaft is required to transmit 245 kw power at 240 rpm. The maximum torque may be
1.5 times the mean torque. The shear stress in the shaft should not exceed 40N/mm? & the
twist 1° per meter length. Determine the diameter required if

a) The shaft is solid.

b) The shaft is hollow with external diameter twice the internal diameter

Take modulus of rigidity = 80 kN/mm?,
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10.

11.

b)

OR

A hollow shaft of circular cross section is to have an inside dia. one half of outside dia.

shaft is to be designed to transmit 60kw at 500 rpm. The allowable shear stress is

35N/mm? for this shaft calculate

i)  External diameter

i)  Angle of relative twist in degrees between two sections 2m apart.

iii) Percentage difference in the weight of hollow shaft as compared with the weight of
solid shaft designed for the same condition

G =8.4x10* N/mm?.

Explain Assumptions in the theory of pure torsion.

Beam AB simply supported at both ends carries load as shown in figure 5
Calculate :

a) Slope at pt ‘A’

b) Deflection at pt 'D'

c) Maximum deflection.

60 kN
1 ; 15 kN/m
Al C D A B
e e e .
2m " 1m 2m 1T 15m
Fig. 5
OR

Calculate the deflection under point load for the beam shown in fig 6. by Macauley's
method in terms of El.

11 N 3 kN
-m

(

> 2m >

10 kN/m

< :I‘

1.5m

iIm T 1m
Fig. 6

A mild steel plate is stressed as shown in fig. 7 Before stressing, a circle of 300mm dia. is
drawn on the plate. Determine the lengths & directions of the major & minor axes of the
ellipse into which the circle deforms after stressing. Poisson's ratio = 0.3, modulus of

elasticity =200kN/ mm?.

G, = 13 N/mm?
3

4—_
<—I~— —@ - ~l—> oy = 65 N/mm?
I 20 N/mm?
-1 Fig. 7

NKT/KS/17/7208 3 P.T.O
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12.

OR
A point in strained material is subjected to stress as shown find
i)  Principal stress & its position

i) Maximum shear stress & its position

30 N/mm?

T 100 N/mm?
30° 7’

| 30°

~

100 N/mm?

l 30 N/mm?
Fig. 8

R S i i
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B.E.(Civil Engineering) Semester Third (C.B.S.)
Strength of Materials

P. Pages: 3 KNT/KW/16/7208
Time : Three Hours ‘|l||”!||||l||||l||||l||| |l|| Max. Marks : 80
Notes: 1.  All questions carry marks as indicated.
2. Solve Question 1 OR Questions No. 2.
3. Solve Question 3 OR Questions No. 4.
4.  Solve Question 5 OR Questions No. 6.
5.  Solve Question 7 OR Questions No. 8.
6. Solve Question 9 OR Questions No. 10.
7. Solve Question 11 OR Questions No. 12.
8.  Due credit will be given to neatness and adequate dimensions.
9.  Assume suitable data whenever necessary.
10. lustrate your answers whenever necessary with the help of neat sketches.
11. Use of non programmable calculator is permitted.
1 a)  Draw stress strain curve for mild steel under tension and explain the salient points. 6
b)  Athin cylindrical shell 1 m in diameter and 3 m long has a metal thickness 10 mm. It is 7
subjected to an internal fluid pressure of 3 MPa. Find the circumferential and longitudinal
stresses in the wall. Also Determine the changes in length, diameter and volume of the
cylinder. Take E =210 GPaand = p 0.3.
OR
2 a)  Derive the equation relating E, G and . 6
b) A composite section madeup of copper rod 150 mm diameter enclosed in steel tube of 150 7
mm internal diamater and 10 mm thickness. Length of the assembly is 500 mm and
fastened at both the ends. If the temperature of the is raised to 60°C, find the stresses
developed in each material.
Es =2x10°N/mm?; Ec =1.05x10°N/mm?
aS=12X10"°°C; ac=17.5x10"°/C
3. Draw SFD and BMD for the loaded beam shown in Fig. 1 and also find the point of contra 13

KNT/KW/16/7208 1 P.T.O

flexure if any.
3kN/m 4kN/m 30kN-m 6kN




b)

b)

Draw SFD and BMD for the loaded beam shown in Fig. 2 and also find the point of contra
flexure if any.

;’kN/m 10kN
. PN lD
| & T
Fig.2 1e e e
2m 1.5m

) 4

Derive with suitable assumptions flexure formula.

A simply supported beam of length 4 m carrying a UDL of 20 kN/m over it entire span.
The beam is of | section with following data. Top flange 60 mm x 10 mm; web 10 mm x
100 mm and bottom flange 120 mm x 10 mm. Calculate bending stresses and draw the
distribution diagram.

OR

Find the dimension of the strongest beam that can be cut from the cylindrical log of wood
with diameter 'D'.

Prove in circular section the maximum shear stress intensity is equal to (Ej of average

shear stress.

A solid circular shaft is to transmit 300 kW at 100 rpm. If the shear stress in not to exceed
80 N/mm?2. find the diameter of the shaft. What % of saving in weight would be obtained
if this shaft is replaced with hollow one whose internal diameter is 0.6 times of external
diameter? The length, material and maximum shear stress being same.

OR

Two solid shafts AC and BC of aluminum and steel are rigidly connected at 'C' and
attached to rigid supports at A and B. Shaft AC is 75 mm in diameter and having length
2m. Shaft BC is 55 mm diameter and having length 1m. A torque of 200 Nm was applied
at junction 'C'. Compute the maximum shearing stress in each material. What is the angle
of twist at the junction?

Gy =3x10*N/mm?and Gg =9x10* N/mm?.

For the beam shown in Fig. 3, Calculate slope at point A, E and F. Also calculate
deflection at point B and maximum deflection.

ZOklN 15kN-m 15kN/m 10kN

wo e
| j

im im im
H—— S l—P——————Se—>
im 1m

Fig:3
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OR

10. For the beam shown in Fig. 4, Calculate slope at A and D. Also calculate deflection at B,
C and maximum deflection.
30'1'\' 15kN/m f"N
A B C D E
g Img, I1m g 15m , 15m
K 5 3 s N

Fig:4

11. a) Adcircle of 400 mm diameter is scribed on a mild steel plate before it is subjected to
stresses as shown in Fig. 5. Calculate the lengths of major and minor axis of the ellipse
and also find their direction p=0.3; E = 205 kN/mm?.

b 20MPa
30MPa
100MPa
100MPa
30MPa
Fig 5 20MPa|

b)  Principal stresses at a point in a material are p; and p, respectively. Calculate the
resultant stress on the plane carrying maximum shear stress.

OR
12. For the stressed element as shown in Fig. 6 find the following.
i) Normal and tangential stresses on the inclined plane making 30° clockwise with X

axis.
i)  Principal stresses and principal planes location.
iii) Maximum shear stress and its location.

b 10MPa

20MPa

30MPa
30MPa

20MPa

Fig:6 i
10MPa
*hkkkhkkhkkhkkkx
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B.E. (Civil Engineering) Third Semester (C.B.S.)
Strength of Materials

TKN/KS/16/7296 1 P.T.O

P. Pages : 3 TKN/KS/16/7296
Time : Three Hours Hl||”(|)|”|l||||2”|‘|ﬂ|| ‘l" Max. Marks : 80
Notes: 1.  All questions carry marks as indicated.
2. Assume suitable data whenever necessary.
3. lllustrate your answers whenever necessary with the help of neat sketches.
4.  Use of non programmable calculator is permitted.
1 a)  Define Poisson's ratio and state the relation between three elastic constants E, G and K. 8
b) A 9 kN tensile load will be applied to a 50m length of steel wire with E = 200 GPa. 6
Determine the smallest diameter of wire which can be used, knowing that the normal stress
must not exceed 150 MPa and that the increase in the length of the wire should be at most
25 mm.
OR
2 a)  Draw stress — strain curve for mild steel under tension and explain the salient points. 6
b)  The rod ABC is made of an aluminium for which E = 70 GPa knowing that P = 6 kN, 8
Q =42 kN. Determine the deflection of (i) Point A (ii) Point B.
60 mm diameter )
20 mm diameter
A \ B
7 14 1
5 e
7
7
Le 41 'II,
0.5m 0.4m
3 a)  Write properties of shear force diagram. 3
b)  Write properties of Bending Moment diagram. 3
c)  Derive the relationship between load, shear force and bending moment. 7
OR
4, A beam 10m long has supports at its end A & B. It carries a point load of 2.5 kN at 3m 13
from A and a point load of 2.5 kN at 7m from A and UDL of 0.5 kN/m between the point
loads. Draw SFD and BMD. Locate the maximum B.M. Value.
5. a) Derive the bending formula and give the three assumption in theory of simple bending. 7



10.

b)

b)

b)

b)

A hollow circular bar having outside diameter twice the inside diameter is used as a beam.
From the bending moment diagram of the beam, it is found that the bar is subjected to a
bending moment of 40 kN.m. If the allowable bending stress in the beam in to be limited to
100 MN/m?. Find the inside diameter of the bar.

OR

A beam of square section is used as a beam with one diagonal horizontal. Find the
magnitude and location of maximum shear stress in beam. Sketch the shear stress
distribution across the section.

Draw a typical shear stress distribution over following beam section subjected to a shear
force.

i) |—Beam
i) T-—Beam

Determine the torque which may be applied to a solid shaft of 90mm outer diameter without
exceeding an allowable shearing stress 75 MPa.

Solve part (a) assuming that the solid shaft is replaced by a hollow shaft of the same mass
and of 90 mm inner diameter.
OR

A bar of rectangular section 50 mm x 25 mm in section is 600 mm long and is subjected to
a torque of 275 N —m.

Find the maximum shear stress induced and the angle of twist Take C =8x10% N/mm?.

A hollow shaft is to transmit 300 kN at 80 r.p.m. If the shear stress is not to exceed

60 N/mm?and the internal diameter is 0.6 of the external diameter. Find the external and
internal diameter assuming the maximum torque is 1.4 times the mean torque.

Derive the differential equation of flexural of beam.

Find the deflection of cantilever beam loaded with concentrated load at free end.

OR
For the beam shown in figure
Determine :
a) Slope at the end A
b) Deflection at the mid point C.
6.2 kN
J' r 3 kN/m
'}‘ ’II, 4b 4b 'II,
1.8m 0.9m  0.9m 1.8m
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11.

12.

a)  Derive the differential equation of equilibrium under the body forces for state of stress in a 7
two dimension for a strained material.

b)  Define the following terms. 6
i)  Principal Plane
i)  Principal Stresses
iii) Angle of Obliquity
OR

At a point in a strained material there are two mutually perpendicular stresses of 13
600 N/ mm? and 400 N/ mm? both tensile. They are accompanied by a shear stress of

100N/ mm? .
Find :

1)  Principal stresses
i) Position of principal planes.
i) Maximum shear stress.

Compare the values using Mohr circle method.

*hkkkikkhkkkikk
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Third Semester B. E. (Civil Engineering)
(CBS) Examination

STRENGTH OF MATERIAL

Time : Three Hours ] [ Max. Marks : 80

N. B. : (1) All questions are compulsory and carry marks
as indicated.
(2) Due credit will be given to neatness and
adequate dimensions.
(3) Assume suitable data wherever necessary.
(4) Use of Non—programmable pocket calculator
is permitted.

1. (a) Derive the equation for elongation of bar of
uniformaly tapering section. 4

(b) A bar show in fig. 1 is subjected to tensile force
of 200 KN at each end.

L 1
B0V wn "
oo | dro Efwa REM:
—L1 r Ly b Ly —
I 5atww 4
£|‘ 1

Find :

() The diameter of middle portion if the stress
in the middle portion is limited to
150 N/mn#t 5

() The length of the individual portion if the
total elongation of the bar is limited to
0.30 mm
Take E = 200 kN/mth 5
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OR

2.  (a) A thin cylindrical pressure vessel of diameter
2.5 m and thickness 18 mm is subjected to an
internal pressure of 1.2 N/nfmFind principal
stresses. 4

(b) The composite bar consisting of steel and
aluminium components shown in fig. 2

B v rrHum MU

; 5’(‘9.-&]

SN AN

R

—— a0 ———F 400w —

is connected to two grips at the ends at a
temperature of 8. Find the stresses in the two
rods when the temperature falls to°Q0
(1) If the ends do not yield. 5
(2) If the ends yield by 0.25 mm
Take E=2x10°N/mm?: E;=0.70x 10° N/mn¥
05 =1.1%10 pel/C:0,=2.34105pef/C
A =250mn¥ : Ap=375 mnt 5

3. (a) Draw SFD and BMD for simply supported beam
subjected to uniformly distributed Load of intensity
w in kn/m through out the span. 4

(b) Construct the axial thrust and SF diagram for the
Loaded beam.

ﬁ-ﬁﬂﬂl;‘?’k—” J/:Qfl-!“l /qur. N 'I
?_S_DL____/_/J 45  afC" B
b c 4 & ﬁ,;;,

2 M —— 2M ——2m —4— 2 -
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OR
Construct the SF and BM diagram for the Loaded

haam .
161N ,
; 1N AL
A’ .r’tbc- X ')-'7!?{\"‘) B D T s i £ T
s 7 [} E.

AN

—am —— 2m ——2m —+—2m —F ¢4

A bar of T section symmetrical about the vertical

centre line has a 160 mm wide and 20 mm thick
flange and a 120 mm deep and 20 mm thick web. The
member is acted upon by a longitudinal pull P which

acts on the section at a point on the vertical central line
and is 50 mm from the bottom edge of the web.
Determine the magnitude of the mMapull which can

be applied if the maximum allowable tensile stress on
the section is 80 MPa. Also find the minium stress on
the section when the pull P is transmitted. 13

OR

Derive bending stress formulae for a beam subjected to
transverse loading with suitable assumption. 13

Derive torsional formulae with suitable assumption for
circular cross section. 13

OR

A solid shaft transmits 100 kW at 150 rpm. Determine
the suitable diameter of the shaft if the maximum
torque transmitted exceeds. the mean by 20% in each
revolution. The shear stress is not to exceed 60 MPa.
Also find the maximum angle of twist in a length of
4m of the shaft. G=80 GPa. 13
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9. A simply supported beam of 8 m length carries two
point Loads of 64 kN and 48 kN at 1 m and 4 m
respectively from the left hand end.

Find the deflection under each Load and the maximum
deflection E=210GPa and +180x 10° mnt. 13

OR

10. An overhanging beam ABC. Supported at A and B is
Loaded as shown in fig.

AUN
 BUN /vt |
7~ |
: {"I—y‘h"‘) b ] v
T M) —— 2m ——4—2m ———2wm —|
A o = B

Determine the deflection at the free end and maximum
deflection between A and B. Take=600cm* and
E=210GPa. 13

11. The principal stresses at a point in a bar are
200N/mn? (Tensile) and 100 N/mfn(compressive).
Determine the resultant stress in magnitude and direction
on a plane inclined at B0to the axis of the major
principal stress. Also determine. The maximum intensity
of shear stress in the material at the point. 14

OR

12. At a point in a piece of elastic material the normal
stresses on two mutually perpendicular planes are
80 N/mn? (Tensile) and 60 N/mfn (compressive).
These planes also carry shear stress of 65 R/mm
Determine the principal plane, principal stress and
maximum shear stress. 14

NTK/KW/15- 7296 4 4100



	SOM W 18
	SOM S 18
	SOM W 17
	SOM S 17
	SOM W 16
	SOM S 16
	SOM W 15

