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Total No. of Questions : 09 

Time:3 Hrs. 

Roll No. 

1. 

2. 

INSTRUCTIONS TO CANDIDATES: 

3. 

each, 

B.Tech. (ME) (Sem,-3) 
STRENGTH OF MATERIALS -I 

Subject Code : BTME-301 
M.Code : 59111 

Date of Examination : 08-12-2023 

ON-A is CoMPULSORY consisting of TEN questions carrying TWO marks 

EGTON-B contains FIVE questions carrvina FIVE marks ea ch and students have to attempt any FOUR questions. 

Answer briefly: 

SECTION-C contains THREE questions carrving TEN marks each and students 
have to attempt any TWO questions. 

a) Define Poisson's Ratio. 

Total No. of Pages : 02 

SECTION-A 

b) Explain how complementary shear stresses are developed in the body? 

c) What do you mean by principal planes and principal stresses? 

e) Define torsional rigidity of shaft. 

d) What is the relation between F and W (rate if loading) if F is shear force? 

Max. Marks : 60 

1| M59111 

f) What is plane of bending? Why a section should be symmetrical about the plane of 

bending? 

g) What are the drawbacks of Euler's theory of buckling? 

h) What do you mean by pure bending? 

i) Define slenderness ratio. 

i) What is a conjugate beam? How reactions at the ends give the slope at the ends of the 

beam? 

($2) 1278 



SECTION-B 

A
 

SIm
ply 

supported 

beam
 

of 

length 
L

 

carrics 
a uniform

ly 

distributed 

load 
of 
w

 
per 

une g
n

 

oVer 
the 

whole 

span. 

Using 

doublc 

inteyration 

method, 
find 

slope 

and 

deflection 
at 

mid 

2. 

Derive 

3. 

H
ow

 

can 

M
ohr's 

C
ircle 

can 
be 

uscd 
to

 

detcrm
inc 

th
e 

stresses 

acting 
on 
a plane 
at 
a giV

en 

orientation 
in 
a loaded 

m
aterial? 

Provide 
a step-by-step 

solution. 

4. 

A
 

sim
ply 

supported 

5. 

Find 
the 

young's 

M
odulus 

of a brass 

rod 
of diam

eter 
25 

mm 

and 
of length 

250 

nm
 

which 

is subjected 
to

 
a tensile 

load 
of 50 kN

 

w
hen 

the 

extension 
of the 

rod 
is 

equal 
to 

0.3 

mm. 

6. 

SE
C

T
IO

N
-C

 

W
rite 

a 7. 

a) Therm
al 

stresses 

b) 

Johnsons 

parabolic 

form
ula 

for 

failure 
of colum

ns. 

c) 

Stress 

strain 

curve 

for 

ductile 

m
aterials 

and 

A
 

solid 

8. 

a) 

If 
the 

shear 

stress 
is not 
to 

exceed 
80 

N
/m

m
, 

find 
its 

diam
eter. 

b) 

W
hat 

percent 

saving 
in 

weight 

would 
be 

obtained 
if this 

shaft 
is replaced 
by 

holiow one 

whose 

internal 

diameter 

equals 
to 
0.6 
of 
the 

exxternal 

diameter, 
the 

length, 
the 

m
aterial 

and 
the 

m
axim

um
 

shear 

stress 

being 
the 

sam
e. Tw

o 

rectangular 

plates, 
one 
of 

steel 
and 
the 

other 
of 

brass 

each 
40 

mm 

wide 

and 
10 

mm 

deep 
are 

placed 

together 
to form

 
a beam 
40 

m
m

 

wide 
and 
20 
mm 

deep, 
on two 

supports 

Im
 

apart, 
the 

brass 

plate 

being 
on 
the 
top 
of the 

steel 

plate. 

Determine 
the 

maximum 

load, 

which 
can 
be 

applied 
at the 

centre 
of 
the 

beam, 
if the 

plates 
are: 

9. 

a) 

Separate 
and 
can 

bend 

independently 

b) 

Firmly 

secured 

throughout 
their 

lengths. M
aximum 

allowable 

stress 
in 

steel 
=

 

112.5 

N/mm 

and 
in 

brass 
=

 
75 

N/mm,Take 

Esteel= 2x 
10° 

N/mm 

and 
E

 

brass 
=8 
x 

104 

N/mm 

page 
of Answer 

Sheet 
will 

lead 
to 

UM
C 

against 
the 

Student. 

NOTE 
: Disclosure 

of Identity 
by 

writing 

Mobile 
No. 
or M

aking 
of passing 

request 
on 
any 

and 

end 

points. an 

expression 
for 

the 

Euler's 

crippliny 

load 
for 
a lony 

colum
n 

with 

both 

ends 

are hinged. 

beam
 

is carrying 
a uniform

ly 
distríbutcd 
loads 
of 2 kN

/m
 

o
rT

 
a 

length 
of 3 m

 

from
 

the 

right 

end. 

The 

ln
g

th
 

of 

bcan 
is 6 m. Draw 

the 

S.F. 

and 
B

.M
. 

diagram
s 

for 
the 

beam
 

and 

deternm
ine 

the 

m
axim

um
 

bending 

m
om

ent 
on 
the 

section. 

sh
o

rt 

note 
on 

any 

tw
o 

of 

the 

follow
ing 

: 
label 

various 

points 

on 
it. 

cylindrical 

shaft 
is 
to

 

transm
it 

300 

kW
 

pow
er 

at 100 

r.p.m
. 


