1602104/1601204/P1602104

2018 (Even)

Time : 3 Hrs. Sem. I/I1
Engg Mech
Full Marks : 70
Pass Marks : 28

Answer all 20 questions from Group A, each question

carries 1 mark.

T9-A ¥ Tt w9 % W <, yF W H AE 1 3w € |

Answer all five questions from Group B, each question
carries 4 marks.

Ju-B | Uie YAl % ST <, Gk Y 1 A 4 Ik T |

Answer all five questions from Group C, each question
carries 6 marks.

q9-C ¥ uier el & ST §, Wk 99 okl U 6 3k B |

All parts of a question must be answered at one place in
sequence, otherwise they may not be evaluated.
T U9 & Gl 3790 1 S| T & e (TR 8 §) B
=fey, T=ren 8 & Sif= S EWehd © |

The figures in right hand margin indicate marks.
T¢ wisd % ek YU o G ¢ |
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1.

GROUP A

Choose the most suitable answer from the following

options :

waifys 3ugdad faswew &1 g fafew

(1)

(1)

(ii)

(i)

A body which does not deform under a normal
load is called:

(a) Elastic body

(b) Plastic body

(c) Rigid body

(d) Flexible body

w furg St 9= 9R W fawa & g
7, HEA T

(31) yoarey fyve

(9) wifes faug

(®) fifse fyus

(2) = fuvg

A couple moment is a :

(a) Free vector

(b) Bound vector

(c) Both (a) and (b)

(d) None of these

a0 qTH 1 AU BT ®:
(31) T 9wt

(9) su "=

(iif)

(iif)

(iv)

(iv)
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(") (3R (F) Al
(37) 3 ¥ =g T

Forces whose lines of action pass through a
common point are called ........... forces.

(a) Collinear
(b) Concurrent
(c) Non-concurrent
(d) All of the above
Ja ot fra Yo ww fog o faerdt
&, s IA w2l
(1) ™ How
() gt
() srEmH
(3) SF 9+t
Which of the following is a scalar quantity?
(a) Velocity?
(b)  Acceleration
(c) Force
(d) None of these
fifea & & =9 sifew ufer @2
(1) o
(F) T
(|) 9«
(7) 3 ¥ HE e
PTO
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v)

(v)

(vi)

If two equal forces of magnitude 'P' act at right
angle to each other, their resultant will be:

(@) 3P
(b) 2pr
() 0.5P
(d) 2p

Ffe P URETT & Y TUR dA TH TH H
THHIOT T HIEG B q SR IROMHT B
() 3P

(@ 2p

(®) o0.5pP

() 2P

The number of reaction components possible at
a hinged support for a vertical loading is :

(a) One

(b) Two
(c) Three
(d) Four

(vi) ST YR & fou fese oo W dwrfaa

yfafsan sedi 1 HEeT el e
(31) wH
() =
() d=
() =R

(vii)

5  1602104/1601204/P1602104
The necessary condition of equilibrium of a
particle for two dimensional forces is/are:

(a) Y Fx=0
(b) D Fy=0
() Y. M=0

(d) All of the above

vi) I foda o ® fau & w0 & "Rt

(vii)

afrerd w2

(37) ZFx =0

(@) D Fy=0

(@ D M=0

(7) 3wgsa el
F.B.D. means :

(a) Free body diagram
(b) Free body distance

(c) Free body displeacement
(d) None of these

(vii) THALE. w o B -

(31) WiErel sEU™

n_ > N

(3) wEer fedd

v o

(9) wErel feoaade

(3) 370 9 =i -

PTO
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(ix)

(ix)

(x)

(x)

Two unequal forces are acting at an angle 180°,

their resultant will be :
(a) Maximum

(b) Minimum

(c) Both (a) & (b)
(d) None of these

T FHAA dd 180 H HIU W HEE T,
ITHRT IROTHE S

(31) eAfyeR™H

(9) —JIdH

(®) (1) &R () A
(2) =9 § =+ e
Friction may be:

(a) Static

(b) Sliding

(c) Rolling

(d) All of the above
oS0l g Gehdl ®:
(1) wfem

(9) TmEfen

(@) dfem

() Sgw |

(xi)

(x1)

(xii)

(xii)

7 1602104/1601204/P1602104
Unit of co-efficient of friction is :

(a) Newton

(b) Newton/metre

(c) Newton - metre

(d)  Unit less

TS UM H1 HEAG Bl g
(1) A

() AR

() JA-HiR

(%) ®IT #EE el

Limiting friction (F), normal reaction between

two surfaces (R) and the Co-efficient of friction

( ,u) has the relation:

(a) F=uR

(b) F=u’R
(c) F= ,quz
(d F=u/R

fafafen =or (F) o gasl & = sAfiera
gfafssar (R) den oeor s (u)H wF
Bl @:
() F=uR
(F) F=uR
(F) F=uR*
() F=ulR
PTO
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(xii)

Sliding friction is .............. rolling friction.
(a) less than

(b) more than

(c) equal to

(d) All of the above

(xii) TmEfeT wur, dferm sefo @ gl 2l

(xiv)

(1) =H
(9) <=
(9) «UsT
() S9g& g+

The centroid of a triangle is ........ (where 'h' is

the perpendicular distance of apex from base)
(a) h/3 from apex

(b) 2h/3 from base

(c) Both (a) and (b)

(d) None of these

(xiv) fFet frqs &1 &= ' 2

(31) oM9R ¥ h/3 g0
(F) ¥ ¥ 2h/3 W W
(@) (31) &R () T
(3) T ¥ HE T

(xv)

(xv)

(xvi)

(xvi)

9 1602104/1601204/P1602104
Centroid of a semicircle of radius (R) from its
base is at a distance of ..........

(@) 4R/37
(b) 2R/4r
(¢) 3R/4r

(d) None of these

R f5meme o1g9d &1 ® = 3O SHR |
.......... ™ W A R

() 4R/3x

(9) 2R/4rx

(|) 3R/4rx

(3) T § FE TR

The velocity ratio of a first system of pulley

having three pulleys is:

(@) 2
(b) 4
(c) 6
(d 8

v fawen &1 geit fed & gferar & &
A srgu fear erm?
(1) 2
() 4
(|) 6
() 8
PTO
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(xvil)) Mechenical advantage of a machine is expressed (xix) The efficiency of a lifting machine is the ratio
as of its:
(a)  Out put/Input (a)  Output to input (Output/Input)
(b)  Load/effort (b) Mechanical advantages to Velocity ratio
(c) Both (a) & (b) (M.A/V.R)
(d) None of these (c) Both (a) and (b)

(xvil) Tk HRA &1 A oy =g fowan ST (d) None of these
i (xix) fafen i #1 <o fhaen U Bt 22
(37) STM3TYe/RTYE (37) 3RBIYS qAT 39S (3A32YS/3YL)
(F) wAre/zwE (F) AMIF A9 qom AMETHIE  (THT/A.
(@) (3NR(F) AT )
() o™ @ FE T (@) (MR (F)

(xviil) A machine is said to be reversible when its (7) T 9 = T

efficiency is:
(a)  Greater than 50%
(b) Less than 50%
(c) Both (a) and (b)
(d) None of these.
(xvii)Th w9 1 Rafdaet ®wer @ €, -«

(xx) Lami's theorem is also known as:
(a) Sine rule
(b) Cosine rule
(c) Both (a) and (b)
(d) None of these

TH®T &l B B (xx) A & THT H e, ft wed 2
(31) 50% @ AR (31) @rza frem

(F) 50% ¥ *H (F) &t Gz fam

(@) (sner(@) T (®) (31) &R () T

() T | HIT &l () T ¥ HE =

PTO
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Answer all Five Questions.

GROUP B

5x4=20

geft ufer gl % S SIfNT |

2.

Define the following terms: 4
(a) Statics (b) Mass

(c) Centre of gravity (c) Couple

freiferd 9= 1 9Ramn faw:

(a1) wfew () FoFAM

(|) o &= () @ g™

Or (372714T)

Find the angle between two equal forces 'P' when

their resultant is also equal to 'P' 4

T IR dAl P! H ST T KU J@ R S
TRT gfomEr ot PR

Write different types of supports with thin notations.

faf = gRR & Aol H 3R AR % WY
ferg| 4
Or (37214T)

Explain relation between resultant and equilibrant. 4

gfomt qen saEifaeic & HeY i oAEd . Hi|

4.

13 1602104/1601204/P1602104
A body of weight 150N lies on a horizental plane for
which co-efficient of friction ( ,u) is 0.60. Determine

Limiting force of friction and angle of friction 4
Tk 150N R &1 foe ¥wda ¥as W fem T,
foraRt wrefor qomieR (1) 0.6081 EATq SOT S qen
YU RO [ L

Or (37e1aT)

Write laws of static friction. 4

wfew o & fmt w1 fae

Write advantages and disadvantages of friction in short.

U & ol den el o wWaw o el 4
Or (31e14T)

Classify the force system with neat sketches. 4

9d fges &1 Trffeo W= 9= & @Yy &I

Differentiate between simple machine and compound

machine. 4
TYRUT HIMA q HERSS AW W) TUR
Eoxd

PTO
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Or (37214T)

Explain the following terms:
(a) Ideal machine
(b) Friction in machine 4

frifrd 9= &1 = W
(a)W"Wﬁ?
(b) =R o e

GROUP C

Answer all Five Questions.

[t uter v % S ST |

7.

The resultant of two ferces P, and P, is P. If P, is
doubled, the new resultant is perpendicular to P;. Show
that P,=P 6
T el P, e P, w1 UROmHr P Rl AR P, R AL
e S 2, @ 1 GfomH Py R HERITT g1
21 fe@md f& p,=P

Or (37214T)

State and explain Varignon's theorem of moment. 6

AfeE % ety fae qen swEm

15 1602104/1601204/P1602104

Determine support reactions at A and B for the over

hanging beam loaded as shoun in figure - 01. 6
ERN
2N \D | kN
4L |

‘[ 2 k;\/w

AT A LTI

A 7/(’;,8

}/ 3w 1 C2m Jf ‘/‘,}j 41 %vw

/}/9{/& o/

fox 01 & RRE® T R M ooH B A W
B W 3Tcds wfafsean F@ kil

Or (31214T7)

Define free body. Explain free body diagram with

example. 6

W diet Sl gt fae| 3Eeor & WYy W diel
T kI AT R

A block of weight W, =100N rests on an inclined plane
and another weight W7, is attached to the first weight
through a string as shown in figure - 02. If Co-efficient
of friction between block and plane is 0.2, Find

maximum value of ¥, so that equilibrium can exist.6

PTO
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-
-0

/-S/ b

Fifure 09

Th sl W, =100NT& 74 q1 W & Td &
IR W, Tedt IR ¥ fod -02 & HER eI R
Ifg =dAfh TF ad & 9 FHO [OTE 0.2 B/ ol
w, @1 eifuskad wH faekd @IfF Sqed o ©

Or (31214T1)

Explain the following terms: 6
(a) Co-efficient of friction

(b) Angle of repose

(c) Loader friction

(a) EOT TOTH

(b) form o

(c) ©eT =
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10. Find the centroid of the section shown in figure - 03. 6
P\ — — O —f*! L

'.___

| ] 1
§

2.0 Yn w7

| & i | 2677
o . s ——
o~ 3 i
| ‘ [ ‘ )
N [ S, ,‘L
26 m;)/
L. . T -y
{z:——— /& -[
Fipyre 03 Not fo Atale

fe-03 § femd T wR W FwE W@ w
Or (37e14T)

Find the centroid of he section shown in figure - 04 6
AY

’(_/b_mw
<v T

\Ln mm '20997;»;7

/DOW/W

30 ’mm

~t b .

Jipore - OF Mot Cokcate

fo7-04 # @@ ™ S F FEF JG@ R
PTO
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11. In a weight lifting machine, whose velocity ratio is 25,
a weight of 1.5KN can be raised by an effort of 100N.
If the effort is removed, show that the machine can

work in the reverse direction. 6

& YR IZHaEn WiH 9, fSuer an orum 25
2; TF 100N & THS g0 1.5KN & T 97 I3M
S "Wehdl € A€ THE H e foEn W@ @ fewd
fo wefie fouta feen & =@ w2 gwda 2l

Or (37e14aT)
Write Short notes on the following: 6
(1)  Screw jack

(1)  Second system of pulleys
frifed m dfaqw feooft foed -
(i) = =

(i) “wve foe=m # gl

oksk



