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B. Tech. (Thll'd Semester) Exammation, Nov.-Dec. 2020
(AICTE Scheme)
(Mechamcal Engineering Branch)

- ‘ENGINEERING MECHANICS

sze Allowed Three 'hours
Maxzmum Markq + 100

Minimum’ Marks 5’35*" i
Note : Question no. I of each unit is compulsory
“Attempt any to ﬁom questzon no. 2,3, 4 of

each unit.

Vi

:Ul}jt-l

[LETES N SR 1]

1. Multiple,Choice Questions :
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. P ter of gravity of
(A) Which is the correct statement about law of polygon (d) Maximum, ifit acfs at ihe,ggiier of gravity
of forces? _ the body

. "af tin
(a) If any number of forces acting at a point can (C) In order to determine the effects of a force, acting

: 1
be represented by the sides of a polygon taken on a body, we must know :

in order, then the forces are in equilibrium (a) Magnitude of the force

(b) If any number of forces acting at a point can (b) Line of action of the force

be represented in direction and magnitude by

the sides of a polygon, then the forces are in push or pull
equilibrium

(d) All of the above

(c) Natue of the force i.e. whether the force is

(¢) If a polygon representing forces acting at point

I | id
is closed then forces are in equilibrium (D) In three forces acting in one plane upon a r.lgl |
body, keep it in equilibrium, then they must either : 1
(d) If any number of forces acting at a point can ’
be represented in direction and magnitude by (a) Meet in a point

the sides of a polygon taken in order, then the

(b) Be all parallel
forces are in equilibrium

(c) At least two of them must meet

(B) The principle of transmissibility of forces states that, (d) All of the above is correct

when a force acts upon body, its effect is : 1

(a) Same at every point on its line of action R e i

: at the Point O. Refer Fig.-1. 8
(b) Different at different points on its line of action

(c) Minimum, if it acts at the center of gravity of
the body
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3. A force of P = 5000 N is applied at the centre C of

Unit-11
the Beam 4B of Length 5 m. Find the reactions at the

: . 1. Multiple Choice Questions :
Hinge and roller Supports. Refer Fig.-2. . 8 O
AR normal reaction (R) is knownas: 1
T?;}' ' )-;;}}_35 | ~—=r = (a) Coeﬂi01ent of ﬁ'10t10n
= Em A (b) Force of fnctlon
;'__ ’_"i‘é- _ Z_J (c) Angle of friction
(d) None of the above..

4. Three cylinders are piled upina re'ct.afriéula!r chafnel as ®) What is B in the equatlon T2 Tl B9 1
Shown = Flg Detemnne the Reactlon R6 between the | ('é) Ar\léie of the belt to surface contact m radlans
I?Ihn: " and e Vemcal Wan Of the Channel Refer 8 | (b) Angle of the belt to surface contact in degrees

18.-3

(c): Angle of the belt in radians

(d) Angle of the belt in degrees
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(C) Which of the following laminas do not have centroid IB =
at its geometrical centre? | i N
(a) Circle : l 5 \
(b) Equilateral triangle 77777777
(¢) Right angled triangle LF_ig. . ‘

(d) None of the above -
. 3. Block 4 weighing 1000 N is to be raised by means of

(D) What is the relation between tight side and slack a 15° wedge B weighing 500 N. Assuming the |
side for a flat belt? _r Coeflicient of friction between all contact surfaces to be
(a) (Tight side x slack side) = eufy 0-2, detemine what minimum horizontal force P should
be applied to raise the block Refer Fig.-5. 8
(b) (Tight side / slack side) = eup _]
(¢) (Tight side + slack side) = eup ' 1 _
f 1 100N = --‘."‘-'-_
(d) None of the above T 8 [
‘ b
2. Auniform ladder AB of length /=20 m and weight W o A
is supported by the horizonta] floor at 4 and by a vertical r Fig.- 5
wall at B. It makes an angle 45° with the horizontal. If wei
a man, whose weight is one-half that of the ladder, 4. Find the power transmitted by a cross belt drive
ascends the ladder, how much length x of the ladder he connecting two pulleys of 45-0 cm and 20-0 cm
shall climb before the ladder slips. Assume, pp = 1/3 diameters which are 1.95 m apart. The maximum
and uA =1/2 Refer Fig.-4. 8
B037313(037) FTO
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permissible tension in the belt is 1 kN, coefficient of ©) k2=12/42
friction is 0- -
ction is 0-20 and the speed of larger pulleys is 100 rpm. 8 ) k2=(1/4)1/2
Unit-ITl (D) What is the fOnnﬁla, of theo‘r"em of perpendicular
1. Multiple Choice Questions : axis? b 2% i |
I FOE Y,
: . @ lz=bx<by -
(A) What is the centroidal distance of an equilateral
' (b) lzz=bx+ Ah2

triangle of side 2 m? |
(a) O 866 m

() O 769 m

,;;(c) 1.000m .

- . 2. Determine by direct integration the coordmates ofthe
' CuL,

(d) 0577 m . ,
5 ‘ s e Bpsiltp o centroid of the shaded area formed by the 1ntersectlon
Refer Fig.-6. 8

©) lzz—lex=lyy’
+, -(d)None of the mentioned

(B) What nfethod is used to determine centroid of a ofa stralgth hne and the curve y =/’
composite figure? 1
(2) Analytical method” |
(b) Graphxcal method
(©) Both (a) and (b)
@ None of the above

‘ Flg.-6 1
-

(C), What is the formula of radius of gyration? 1
o (@) k2=1/A ; 10 fe g )
i 1 3. Determine the moments of inertia of the shaded area
2=12/4 about the X-Axis and the Y-Axis. Refer Fig.-7.
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4. Find the Product of Inertia ofthé'anda sho
to the Centroidal x
defining the direetions
Centroid an

. d the principal Moments of |
Fig.-. e

.B037313(037)

wit With  espect
and y axes. Also find the angle ©
of principal axes through the

nertia, Refer

[11]
Unit-IV

1. Muttiple Choice Questions

(A) The'rite of change of .............. withTespect to time

is called as jerk.
(a) acceleration
(b) density
(c) displacement
(d) volume

(B) During unidirectional motion, the displacement and
distance traveled by 4 particle with tiniforfti'acte-

P iz N (a8 bl ! W
clefdtion b e Tl
" (8) different J—_—
e traliem i a3 g e g o
(b) same .
st el hmig plho e gy BTH

(©) variable

(d) none of the above

(C) What are thél"ig,éctangular; cbmﬁ{bnents of velocities

in curvilinear motipn? - | !
. LS

(a) dx/dt and dy/dt

(b) dr/dt and d2r/dt

B087313(037)
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(©) d2x/dr2 and d2y/dr2
(d) none of the above
(D) The radius of curvature of trajectory for a profile
is minimum, if ...,
(a) velocity is minimum
(b) acceleration is maximum
(c) both (a) and (b)

(d) none of the above

2. Atrolley resting on a horizonta] Plane starts from rest
and is moved to the right with a constant acceleration
of 0-18 m/s2. Determine (i) acceleration of the block B
connected to the trolley (i) velocities of the trolley and
the block after a time of 4 seconds and the distance
moved by each of them, Refer F ig.-9.

af f’_};‘_j el

=
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. Two blocks of masses M, and M, are placed on two

incline planes of elevation 6, and 6, and are connected

by a string as shown figure. Find the acceleation of the

masses. The coefficient of friction between the blocks

and the planes is 1 . Refer Fig.-10.

W

o=

. A car starts from rest on a curved road of 250 m radius

and accelerates at a constant tangential acceleration of
0-6 m/s?. Determine distance and the time for which
that car will travel before the magnitude of the

total acceleration attained by it becomes 0-75 m/s%. 8

Unit-V

. Multiple Choice Questions :

(A) Which of the following is represented by the area

under force-displacement diagram?

(a) Impulse
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(b) Momentum
(¢) Power
(d) Work done

(B) According to work energy principle, a particle of
mass m when subjected to unbalanced force System,
the work done during displacement by all forces
18 equal to changein ... . during displacement, ]

(a) Gravitaion] Energy

(b) Kinetic Energy

(¢) Mechanical Energy

(d) Potential Energy

(©) The force for which work done is independent
Of v, is called as conservative force, |
(@) distance
(b) path
(c) time
(d) all of the above

(D) When the speed of an object is doubled, its
momentum? i
(@) remains unchanged in accord with the conser-

vation of moméntum

B037313(037)

(b) doubles
(c) quadruples

(d) decreases

. If a system of two masses M, and M, arranged as

shown in Figure are released from rest, find the velocity
of the mass M, after it has fallen a vertical distance of
2 m. Neglect the inertia of the pulleys. Assume
M, = M, = 10 kg. Refer Fig.-11.

‘-. A
b
o o |
|

Ll

[
'.

e l

| Fig.-11 |

3. A 20 gm bullet is fired horizontally into 300 gm block,
which rest on smooth surface. After the bullet penetrates
into the block, the block moves to the right through
300 mm before momentarily coming to rest. Determine
speed of the bullet as it strikes the block. The spring is

originally un-stretched and has a constant of 200 N/m.

Assume Plastic Impact. Refer Fig.-12.
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4. A 2 kg sphere is released from rest when 6=60°. It
strikes 25 kg block B which is at rest. The velocity of
sphere is zero after impact. And block moves through
a distance of 1-5 m before coming to rest. Determine : (1)
Co-efficient of friction between block and surface. (2)
Co-efficient of restitution between sphere and block.
Refer Fig.-13.
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