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Dip. in Engg. (First Semester)
EXAMINATION, Nov.-Dec., 2025

(Scheme : NITTTR)

(Branch : Mechanical, Metallurgy,
Electrical, Chemical, Mining,

IS & FS & Lat. ITI)
APPLIED MECHANICS

Time : Three Hours'] [ Maximum Marks : 70
[Minimum Pass Marks - 25

Note : Attempt all questions. Draw neat
diagram wherever needed. In case of any

doubt or dispute, 'English version

question should be treated as fina]
P.T.0O.
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(2] 2. (a) Define any fwo from the fbllnwing .
R T B I A SEE T W ok
2%2=4
wrafem o= g @ e & (i) Centroid
Heg @ faae =t frogfq § 2T W ED (1) Centre of Gravity

(11i) Moment of inertia

wyd i SAfas g ST
Frfafaa § 4 frff 21 21 sfonfim

1. (a) State Parallelogram Law of forces with .
: 241 i
a neat clean diagram. 2 _ _
L (1) +==H
= % goe Gqye § I w1 AE-
(i) Toea &g
o o % =g fafao)
(i) ST =1 A
angle included between two forces .
(b) The angle ! (b) Determine the area moment of inertia
{ (N i °. Fi the . .
of 4 kN and 3 kN is 60% Find of an  l-section with respect  to
resultant in magnitude and direction centroidal x-axis. Dimensions of an -

from 4 kN force. 242 section are : g

4 kN 2 3 kN F @ 7@l & == H Top flange £ 200 x 50 mm
| Bottom flange  : 300 = 50 mm

F01 60° T1 4 kN & 9@ F 9ram SR ,

Ll £ 250 x 50 mm

faam & il =e 1 T TIE | . ero
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B -y B A T -V

STged 1 AR A FE R

Top &= £ 200 % 50 mm

e
-

Bottom F=ia ;300 x 50 mm
a9 =250 % 50 mm

Or

(37ere)

A semi-circular hole of 3 cm diameter
is cut on a metal plate S cm % 5 cm, as
shown in the figure. Locate the

centroid of the plate :
= f& 73 § feamrn T %, 8 A x

5 . g W wE w3 de. w@

! [5] 2000173(037)
UF G 97 w1 Tn ¥ e @

Fh 1 T @I

\ \
k\ \ 1

Jem

1J

3. (a) Delfine coefficient of friction.

HE O R GRIfga Fife )

(b) Write any four main ways to reduce
friction. 4
| THO FH FE P ORE AW T WS
_f
faf@q

P.T.O.
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[6] 2000173(037)

An effort of 200 N is required just lo
move a certain body up an inclined
plane of angle 15° the force acting
parallel to the plane. If the angle of
inclination of the plane is made 20° the
effort required, again applied parallel
to the plane, is found to be 230 N. Find
the weight of the body and coeflicient

of friction. 6

e fAfraa faz = |5° T o
200:@3%1@%%19%%,3?1

HqAd HYqA H FEEARR Al Enid

aﬁ::ﬂﬁﬁma}aﬁmaﬁzmaﬂﬁm

(a)

[71 2000173(037)
M, § A HeAE & e R 8

SN T AE 230 F[EA WA W
EaEd

Define any hvo from the following : 2
(i) Kinematics

(i) Acceleration

(iii) Projectile motion

Frtfefea § @ fF=l 21 & g

P.T.O.
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(b) Provev=u+at 4
Where v = final velocity

= initial velocity

a = acceleration

I = time.
ﬁﬂ;’ﬁ-ﬁﬁlﬁﬁ?v=u+ar
Sl v = sifm an

u = A am

a = 3

= {3

(c) Motion of a particle is given by the

equation x = f — 37 _ 9, 4 12

Determine the time, position and

acceleration of the particle when its

velocity becomes zero. 6

[9] 2000173(037)

x=1 -3F -9+ 12 g fem T R

A ET F GN I A T d IEE

g, feafq st s Fwuifa FifE)
Or

(3ra=m

For a period of 6 second flywheel
increases its speed from 480 r.p.m. to
1920 r.p.m. If the angular acceleration

. ) -
is uniform then find : 3+3
(i) Angular acceleration

(it) Revolutions made for this period

6 TEve F @y & fou wEEEE
379 TIf 480 r.p.m. ¥ 1920 r.p.m. Th

P.T.O,
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. (a)

(b)

[10] 2000173(037)

o1 ¥ &1 Az w0 TR §
A 7 I :
(1) O

(ii) =9 s{afa § T T FEFh

Define indicated power of an IC

Engine and write its formula. 2+1
E. W T o# g wfE
TR ity i 3w gw fafan)

Calculate the work done in pulling a
box of wood, weighing 60 N for a
distance of 20 m up in a rough
(dynamic coefficient of friction = 0.2)
inclined plane. Inclination of the plane
is 30° and force of 50 N js applied

parallel to the inclined plane. 4

(c)

[11] 2000173(037)
TF 30° FF A TIAG H 60 2T WR

I FHI F o= R 20 W Tmw
e J fHu T w e s
et = s = 0.2 % 3w s0 =
7 F AT BT F AR

™R

An engine pulls a train of total mass
300 tones on a track whose inclination
is 1 in 200. The train stans from rest
and attains a speed of 72 km/hr in
4 km distance. Calculate the power of

the engine. Take track resistance as

20 N/ton. 5

ﬁémﬁawsmamﬁﬁ

Wﬂ@ﬁ@?ﬁﬂ??ﬁlﬂm%ﬁm

P.T.0.
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6. (a) Define any fo

3
(12] 2000173(037)

Wzooﬁﬁ1%”mm W—nﬁ
wﬁﬁ%ﬁmﬁ_@ﬁnm_;

Wﬁqlﬁggﬁﬂﬂz'?.o N/ton |

ur of the following with

2 x4=R
its formula : N

(iy Ideal machine

(i) Reversibility of machine
(i) Mechanical advantage
(iv) Velocity ratio

(v) Law of machine

e § @ frT = w1 A Hed
e FP ;
(i) A= g9a

(i) 7 & IpEvEal

(b)

(c)

[13] 2000173(037)
(iii) fH =y
(iv) &7 g9
(v) T &1 fam

What is the criteria for a crane

machine to be reversible ? |
Rl 3cd19% 99 % IGRAE 2
FFNHTES & 7

. T,
For belt drive prove that T—' =M. 6

-~

Here :

T, = Tensions on the tight side

T, = Tensions on slack side

B = Angle of contact or angle of lap

I= A @ fou fag Ffew fF

L N Euﬂ |

b
-

P.T.O.
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w7l :
T, = 2132 W38
T, = @cll HES a4
p = HIH HI
Or
(3rg=m)
The velocity ratio of a simple lifting
machine is 30. It can lift weights of
2400 N and 3000 N with the help of

I50 N and 180 N efforts respectively.

Find : 2x3=6
(i) Law of machine
(i) Load lifited by 200 N effonts

(1)) Maximum efficiency of machine

[15] 2000173(037)
UF A 49 T FI A 30

T3 G 2400 A 3R 3000 = B

T T FE: 150 A T 180 2 @

WATH G 3701 A Hh € | A Hey

(i) 7= =1 fom

(i) 200 =7 & WAH ZW =@ 9
T WX

(iii) 7= 1 ifirmay gaa

MM MMM
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