www.makautonline.com
HTTP://WWW.MAKAUT.COM
CS/B.TECH/ODD SEM/SEM-1/ME-101/2016-17

TECHNOLOGY, WEST BENGAL
Paper Code : ME-101
ENGINEERING MECHANICS

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin (ndicate full marks.
Candidates are required to glve their answers in their own

words as far as practicable.

GROUP - A
( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the

following . 10x1=10

1) The principal stresses at a point in an elastic
2

material are 60 N/nmz tenstle, and 50 N/nm
compressive, Calculate the volumetric strain. Take

E=100x 10" N/mm° and u=03.
a) 16x107" bl 18x10"
-4 4
c} 12 x 10 d 1'0x10 .
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Two forces of 100 N and 150 N are acting
stmultancously at a point. What is the resultant of

these two forces, if the angle between them is 45" ?
a) 212 bl 222
¢l 232 di 242

A force of 15 N is applied at an angle of 60" to the
edge of a 0-8 m wide door. Find the moment about

the hinge of that door.

al 10 N-m b)) 102 N-m

Jc‘} 104 N-mn dy 106 N-m.

Null vector (s known as
al  negative vector b} unit vector
¢} zero vector d) none of these,

Centre of gravity of solid cone lics on the axis at the

height

al /4 th of the total height above the base
b)  1/3 rd of the total height above the basc
¢l 1/2 of the total height above the base

d) 3/8 th of the total height above the base.
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,Jl =0 a
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The differential equation of a free falling body is

a] xe0 ys«O bl xec y=g

c} x=0 y=g d) nonc of these.

The velocity of a body on reaching the ground from

a height h_is given by

al ve=2gh bl vae2gh’
(—- d ‘ h:
ad} k) - \2(}“ ) U= 5-(';

The ume varjation of the posttion of a particle in
y 2 -

rectifinear motion s given by X « 2t »t + 2 If v'1s

the velocity and ‘a’ the acceleration of the particle

in consistent units. the motion started with

2

0 b} =0 a

|
il

O d v=2 a=2

= 2. 1a

c)] v

The maximum strain energy that can be stored In a

body 1s known as
a) impact encrgy
b) resilience

¢l proof resilience

dl  modulus of resilience.
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x} If the momentum of a body is doubled. its kinetic

xt) Three forces V3P, P and 2 P acting on a particle
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energy will

a) increase by two times

/bl ncrease by four times

-

¢} remain same

d) get halved.

are in equilibrium, If the angle between the first
and second be 90°. the angle between the second

and third will be
a) 30 b) 60°

¢y 1207 d) 150°.

xif) The dot product of two orthogonal vectors Is

1710161

a} one

b}  no definite value

¢} zero

d) none of these.
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GROUP - B
{ Short Answer Type Questions )

Answer any three of the following.

Ix5=15

What do you mean by a free body diagram ? Draw the
FBD from the given fig. 1
B
Fig. 1
Locate the centroid of the shaded area as shown in
Fig. 2. All the dimensions are in mm.
'y ‘
Y 100
25
[N oo
!
S [
50 4
/ 2
i / y . x
I 150 .
Fig-2
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A block A of weight 100 n is placed on an inclined plane
which makes an angle 30" to the horizontal. an
extensible string ts connected to block A and is passed
over a smooth pulley. Another block B is hung freely at
the other end of the string as shown in {ig. 3. Determine
the range of weight of block B. such that the block
A has motion ncither up the plane nor down the plane.
Take p = 03 for all contact surfaces.

~—\
A

\

-

-
)

>

/

\\
O\
— . 1D

Fig.3

Moment of a certain force abut the point P( 3, 7, -2 } is

10i-8 j+40k) kN-m. Find the moment of the same

force about the line PQ. Co-ordinate of Qis( 5. 8. 1 ).

The acceleration of a particle along a straight line is

t
given by the cgquation a = 4 - g If the particle starts

with zero inital velocity {rom a position x = 0, find (1) its

velocity afier 6 sec and (1§) distance travelled in 6 sec.

/10151 6

HTTP.//WWW.MAKAUT.COM

Y TV FT A MAN SN TRAT NEA RSP AN RN B % % TP AN

LA LERt ]

wramL e g

RE LFer

g evss wnoEy

b g

[TERY Y



www.makautonline.com
HTTP://WWW.MAKAUT.COM

CS/BTECH/0ODD SEM/SEM-1/ME-101/2018-17

7. Determine the reactions at supports A and C in the
structure shown in the Fig, 4.

3m .
— 80 kN
A
L —
A @)
| - J
G C Ar D
4m I
Im 0.5 m
Fig. 4
GROUP - C
( Long Answer Type Questions )
Answer any fhree of the following. 3 x 15 = 45
8. al A roller of radius r = 3048 mm and weight
@ = 2225 N is o be rolled over a curb of height
he= 152-4 mm by a horizontal force P applied to the
end of a string wound around the circumference of
the roller, Fig. 5. Find the magnitude of P required
to start the roller over the curb. There is sufficient
friction between the roller surface and the edge of
the curb to prevent slip at A 8
{ " L"“
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Two beams AB and DE are arranged and supported
as shown in Fig 6. Find the magnitude of the
reaction RE at E due to the force P = 890 N applied
at B as shown. 7
1.22 m

P
A 30° 2+

C !
Y OX S .
“ 1 600

122ml1.22m' 1.22m

Fig. 6
Two equal loads of 2500 N are supported by a
flexible string ABCD at points B and D as shown in
the Fig. 7. Find the tensions in the portions AB.
BC and CD of the string. 7
Two blocks connected by a horizontal link AB are
supported on twe rough planes as shown in fig. 8.
The coefficient of friction for block A on the
hortzontal plane ts p = 0-4. The angle of friction for
block B on the inclined plane 1s 15°. What is the
smallest weight of the block A for which

equilibrium will exist ? 8

300 N 2900 N

Fig. 7

Fig. 8

a.
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A steel bar of 20 mm diameter is loaded as shown
in fi§. 9. Determine the stresses in each part and

the total elongation. Take E = 2 x 105 N/nm”. 7

.'\ n t‘ D

40 kKN

b

1i. al

1710151

10 kN 30 kN

s

20 kN

o

300 mm 300 mm
Fig. 9

300 mon

A force F = 501+ 75 ) + 100 k. acts through E as
shown in Fig 10. Determine the moment of force
about x. y and z axes respectively, B

4
1

RAm
Im | ©
e N
/1 _r_mr_____!‘(f
X 4 }.

Fig. 10

A ropc AB is attached at B to a small block and
passes over a small pulley C so that its free end
A hangs 5m above the ground as shown in the

Fig. 11. The end A is moved horizontally foliowing a
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straight line with uniform velocity V . Establish a

relationship between velocitics of the block with

time, 7

/if:‘rj\‘
A .
A
" L ] .
4 .
A

ho
.
Fy
. b}
I
e
-
A 1
y A, \
". N T R _I___—_qi_.
E
10078 3
y
A
4.4
fm’)’?ml!!m

Fig. 11

Two blocks A and B Fig. 11 weighing W =45 N

and Wa = 90N respectively are placed side by side

on an Inclined plane having inclination angle a =
30" as shown in Fig 12 so that they can slide

together. If the coelficient of (riction between the
blocks and the plane are = 0-15 and My = 0-30

respectively, find the contact thrust existing
between the blocks under motion.
C
T,
. .r‘: I'A B
— >\/5?>.\D
Fig. 12 8
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al Block B has rightward velocity of 1 2Zm/s as shown

in Fig. 13. Find the velocity of the biock A 8
y77;

N

TR RN T I TS T AR P ] TR

Fig 13
bl A shot is fired with a bullet with an tnitial velocity
of 40 m/sec from a point 20 m in front of a vertical
wall 10 m high as shown in Fig. 14. Find the angle
of projection with horizontal to enable the shot to

just clear the wall. :
us40mvs :

| :

10m

a l_ ;

le——v 20m ——
Fig. 14 7
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