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ENGINEERING MECHAMCS

Full Marks - 100

Time - Three hours

The figures in the margin indicate full marks
for the questions.

Answer a// questions ftom Section-A and any

foar from Section - B.

SEETEON - A

1. Fill in the blanks:

(i) The forces whose lines action lie on the sanne

plane, are icnown as _.
(ii) The process of sptitting up a force into

number of components is ealled

(iii) The coefficient of friction depends on

I x 10:10

(iv) The friction experienced by borly in rnotion
is known as
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of moneent of force in S.I sYstem

opposite in direction and separated by a
definite distance foner a

(viii) The cenhoid of a circle lies at its

(ix) The S.I unit of angular velocity is

(x) The weight of 10 kg mass is

2" State the True or False of the following:
I x5:5

(i) Displaccment is a vector quantity.

(ii) Two iike paratlet forees act in opposite

direetion.

(iii) The unit of force is not a derived unit.

(iv) Lalni's theorem is applicable only for

c.oplanar forces"

(v) Ma><imum value of static ftietion is called the

angle of rcPose-
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3. Choose the correct answer:

(l) Consider two parallel forces are acting on bar

as shown in the Fig.l. The magnitude of the

resultant force is

I x5:5

{a) llscN

(ci o

R

Fig I

is

(ai 7N

{b) 2sN

(e) sN

(d) lzlir
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(iii) A body of weight 30N is lying on a horizontal

plane as shown ln Fig' 2' Thc coeffrcient of

friction between the contact surface is 0'3'

Tho minimum amount of force requires to

move the bodY along the Plane is

(iv) A car starting ftom rest is accelerated at the

rate of 0"5 m/sz' The distance covered by the

(a) 30"0N (b) 100'0N

(c) 30.3N (d) e.oN

car in 30 seeonds is

(a) 22sN

(b) 250N

(c) 12sN

(d) 4s0N
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(v) The centroid of a semi-circle fronn its base

measured along vertical radius of 50 cm is

4.

(a) 23.23

(c) 24.2t
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tion of force and composition of the force'
1+4:5

(b) State the riangutar and paraltetogram law of

forces. 2+3=5

(c) The foltowing forces act at a point:

(i) 45N towards Norttr-East

(ii) 60N towards East

(iii) 40N inclined at 35o West of Nortlt

(iv) 50N inclined at 55o South of West'

Detennine tlre magnitude and direction of the

restrltant force of the above force t"tt*;O

[Jtrn over

(a) What do You mean bY t



s. (a) What do you mean by rnoment of a force ?

State Varignon's principle of rnoment of
1+1:A

(b) State the terrn 'equilibriurn'" What are thc

nee€ss{lry and suffieient eonditions of equi-

1+2:3librium of a bodY ?
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(c) A simply supported beam of length 6m is

loaded as 4lO'{ at a distance of lm from left

support" 3 kN at the middte ef the bearn and

6 kN at a distanee 2m from right support"

Find the reaetions at the two ends' I

Fig" 3

(6)

(d)



5. (a) between the centroid and centre

How many cenffes of gravitY a

3+1:4

(b) tocate the centroid of the following Fig''t
from the x-axis. 2

Fig.4

(c) Frnd the centroid of the following Fig' 5 and

Fig. 6 w.r.t. given referenee uxes. 8+6:14

t
I

2.00 nnnn

I

I
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Fig.6

7. (a) Define coefficient of friction and angle of

frietion. State the laws of dynamic frictions"
2+2+2:6

(b) A body resting on a horizonta! plane require{
' 

a pull of l00I{ inclined at 30n to horizontal

just to move it" It was found that a push of

l20Ninclinedat30utothehorizontaljust
moves the body. Find the weight of the bodl

and the coeffrcient of friction' 10

(c) A bodv of weight 400N is putted up 
"JTq

an inciined plani having an inctination of 25o

with the horizontat' If the coefficient of

friction between the body and the plane 
-is

0.2 and the force is applied paraltel to the

inclined plane, detennine the maximum force

required.
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8. (a) State velocrty and uniform acceleration of a
body. Show that the equation of motion for
distance covered (s) by a body is

s = ut1at2
2

Where, u is the initial velocity,

t is the time taken to travel a

distance 's'. 2+4:6

(b) A stone is dropped from the top of a tower

60 m high. At the same time, another stone

is thrown upward from the foot of the tower

with a velocity of 20 m/s. When and where

the two stones will meet ? 8

(c) The straight motion of an object is given by

s:l2t+3e-2f

Where, s: Displacement in meters, t: Time

in seconds. Calculate the displacement,

velocity and acceleration after 2 seconds.

6
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