1602104/1601204/P1602104

2017(0dd)

Time : 3 Hrs. Sem. 1 /11
Engg. Mech

Full Marks : 70
Pass Marks : 28

Answer all 20 Questions from Group-A, each question carries 1 mark.
gu-A @ | UsHl & ITX T, UAF UsH & A9 137% T |
Answer all five questions from Group-B, each question carries 4 marks.
go-B & df= usHl & IX I, UAF 9 H A 4 9% T |
Answer all five questions from Group-C, each question carries 6 marks.
gu-C & dfg el & IAY 2, UAH U9 & A9 6 3% 2|
All parts of a question must be answered at one place
in sequence, otherwise they may not be evaluated.

T UL &F G4l A H IAX TH &l SFE (AR HH H) B
Fifen, ST q FE A S FHA @ |

The figures in right hand margin indicate full marks

g gred ® 3k gUrie B gaAb ¥ |
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GROUP-A

1. Choose the most suitable answer from the following options.
(Faifas Iugdeaa famed ®Hl gAY ) -

(i)

Scalar quantity has:
(@) Magnitude only
(b)
(c) Magnitude and direction both
(d)

Direction only

None of these

(@) waw f&em
(@) a9 wg f&em =
(®) =9 & *1g &

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

(@) Concurrent

(b)

(c) Non-concurrent
(d) All of the above

Collinear

g =l fpan e uep fovg uX el & oL
I HaAm ¢ |

(37) W= Tegmet

(@) us INaw

(ii)

(ii)
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(|) orE™mHI
(8) Sug=a |«

S.I Unit of moment of a force is
(@) Newton

(b) Newton - meter
(c) Newton - meter/second
(d) None of these

I AT BT TH. AE. HEH © -

The resultant of two forces each equal to 'P' and acting at
right angles is : -

(@) P/2

(b) 2P
(c) P
(d) V2r

P AET # & GER g9 Sl ATTE H O gHHIOT 9%
FEAXT B HT GROMH B

(=) P/2

=) 2P
(@) P
® V2P
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(v) Support of beem may be.

(vi) S.I Unit of co-efficient of friction is :

Newton
Newton - metre
Newton - Second

Unit less

(vii)

(vii)

(vii)
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Coulomb friction is :
(@) between electrically charged bodies :

b) friction between solids and liquids

d

(b)
(c) friction between dry surfaces
(d) None of these

FETE =Y § i-

) fagq smafia f[ust & &=
(@) =f| wd g9 & o= &1 gu9T
(@) g=h |del & &= =g

(@) =8 & HE Lt

Angle of friction (#) and angle of repose («)has the

relation
@ a=¢
(b) a=2¢
(€) a>¢
(d)

a<g
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(ix)

(ix)

Force of friction depends upon:
(a) Area of contact

(b) Nature of surface of contact
(c) Both (a)and (b)
(d)

d) None of these

ayoT g T @war ® -
(37) ¥ STHA X

(3) @¥9% 9ds & WHEUT
() (s7) T (=) it

(8) =8 9 Hg &

Centre of gravity of a hemisphere is at a distance of
...... from its base measure along the vertical radius'R’

3R LS
@ o (b) 3

iR d) All of the ab
(c) Y (d) All of the above

Uk ABIMA H T&A Hea Heigy Brear R & fasn

F AR d . A 9X BT B
3R 3R

() o~ =) 5
4R

(@) Ey ) SS9 |«

(xii)

(xii)
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Centroid of a circle lies at the ....................
(@) centre
(b) away from centre
(c) both (a) and (b)
(d)

d) none of these

gd H HEH el 8 -
(37) d= T

@ %= a

(@) (e1) T (3) AN
(®) =8 9 Hig &

Branch of mechanics Which relates to bodies at rest is
called :-

(@) Kinetics

(b)

(c) Kinematics
(d)

Dynamics

Statics

Aafaa @ gg emEn Sad fve Rex tEar B, @t
Fed B -
(37) fepmife=ra
() STEnfHer
GIREREIEE]
(2) wferd

PTO



1602104/1601204/P1602104 8 9 1602104/1601204/P1602104

(xiii) Couple is @ ..ccceevvenee. vector (xv) A beam whose one end is fixed and other end is free
(a) Sliding is known as ........... beam.
(b) Bound (a) Fixed
(c) Free (b) Continuous
(d) None of these (c) Simply supported
(xiii) s ...l afger wfar B (d) Cantilever
(37) T (xv) wH ¥ Rl us R s & qen gaa R
(@) df~= kT BT Bl eeennnnn. g3 Had 8
(&) =t (a7) atrers
(@ =¥ @ W T (@) Fre
(xiv) The dot product of two erthogonal vectors is : (|) |Te earefiaa
(a) One (¥ FeriEr
(b) Zero (xvi) A machine is said to be reversible when its efficiency is:
(c) Infinity (@) more than 50%
(d) None of these (b) less than 50%
(xiv) & @ afaem &1 Efc MSFE .oonnnnnnn. grar 2 | (¢) both (a) and (b)
(d) none of these
(1)
(@) = (xvi) wsk A= &1 Rafdad ®el ST © S g6 &
(@) e g ® -
(®) 3779 & HI1g &l (37) 50% & <Aferep

() 50% & ==
PTO
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@) (1) Y (3) =
(®) =8 9 Hig &

(xvii) The velocity ratio of a third system of palley having three

pulleys in the system is :

(xvii) o€ TaFew &1 Fer SEd 9 e & & an

U fha=T B9 ?
(1) 4

(
(
(

(xviii) When in a machine, its mechenical advantage is equal to

its velocity ratio then the machine is called :

(
(
(
(

a
b
c
d

a)
)
q) 7

)
)
)
)

5
6

reversible machine
self- locking machine
ideal machine

none of these

11 1602104/1601204/P1602104

(xviii) ST wep ALl § g9 A 19 39 AT AU &

(xix)

(xix)

(xx)

FOET & g9 AT FH FHaT S T o
(37) Raftdas A=

(@) a5k - WfeT A7fi=T

(@) cmEfeaa asfiv

(@) =8 & HE ALt

Force system may be classified as:
(@) Collinear

(b)
(c) Parallel like and unlike
(d) All of the above

Concurrent and not - concurrent

g faea &t gwfigd fHar srar @ -
(37) usp T
q) HIAH Tg THIATH

(
(|) FHATOY A8k Ue 3%
(

) IuFaEd q«l

The centre of gravity of plane lamina is not at its geo-
metrical centre if it is a :

(@) circle

(b)

(c) right angled triangle
(d)

square

none of these
PTO



1602104/1601204/P1602104 12

(xx) TH T AT T P& & 36 SANHAT B8 G
& BT ® 9T 9% U ........ =

(&) 3

(@) =t

(|) FHBIoT BgS

(®) =99 4 ®Hig TSI

GROUP-B

13 1602104/1601204/P1602104
100N us 60N &7 a1 U farg 9X HEXT € | afs =1 aal
% HE I@T & &g H HOT 60° B Ao @1 gfe e od
[EEUEEISECEE 4

Write any four types of beams with neat sketches.
= =El & @1 Bl I’ 9% & g3l &l fae 4
OR (eteram)

Discuss equilibrium of a rigid body in two dimension.

Answer all five questions : 4x5=20

fafedi dad #§ g fUvs & dqad & Fa=en #1 4
Tl 9f=g usHl & I T

4. Write advanteges and disavantages of friction in short.
2. Define the following terms. Ile advanieg Isavantag iction |

(i) Weight (ii) Kinetics aYOT & ATl T B\Al B @Ay § o | 4
(iii) Couple (iv) Centroid OR (a7eran)
Frifferd oat =t i foe 4 A body of weight 160 N lies on a horizontal plane for which
(i) == (if) Feprifesra 1=0.70 Determine Limiting force of friction and angle of
(iii) sg™= (iv) ®== friction. Where s is co-efficient of friction

OR (steram)

Two forces 100N and 60N act at a point. If the angle between
the line of action of the two forces is 60°. Find the magnitude

and direction of the resultant.

T 160 g “R FH v afqs gas W Rer & aem
1=0.70 B fafHfes ador I qom a¥vr Hior S HR |

STel g g9oT o7 € | 4

PTO
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5. Explain fundametal units and derived Units in short.

Hifds A5 Ud Fod= qA=% & dad H guig w1 4
OR (3Terar)

Draw free body diagram of the Ladder shown in figure.

50 Nl

SN

Smooth

YAV A4
Smooth

fo & fmmd @ A=y (A1) & W S SEmm E@ie o4

l /
50N

S S
e wag

[ECRIKGH

6. Differentiate between simple machine and compound machine.

rETeT 79T AT HHF1eS 79T H =X W &Y | 4
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OR (steram)

Write short note on simple screw jack.
qreERe] Bpoidh qY dferd ool e | 4
GROUP-C
gl gfg g9t & IAx T 1 :

7. State and explain principle of transmissibility.
TramtEaie ® e g aon e &2 | 6
OR (31&ram)

Determine the magnitude and direction of the resultant of
the forces acting on the board as shown in figure - 01

for=r- 01 & g7 1 i 9¥ @99 9t Sdl @ 9iOTHT @1
gfHreT Uug fsem ST &R 6

Lo ;}/”

N Noes  Aas®

I S Y £ C

figure - 01

P10
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8. State and explain Varignon's theorem of moment. 6
AYCT & A & gHT FHI /e T Arer #1
OR (steram)

Find the reactions at the supports of the over hanging beam

loaded as shown in figure- 02

o - 02 =i T ik STaefiTT g & ofersel U}

gfafspar siTa &2 | 6
BKN AKN 2 KN
[ .
YeNm | |
- B SOk
. L

figure 02

9. Explain different types of friction.

fafy= gt & g9 &1 Ui HT | 6
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OR (31&ram)
A weight of 25 KN is pulled up on a rough inclined plane
Whose inclination to the horizontal is 30° by a force of 18
KN acting parrallel to the plane. Find the co-efficient of

friction.

TUF wES A9 a9 foraes &fast 9 gawa 3008, 97 18 KN
g @ 25 KN o¥ ©i=n o1 1T 8 | 9 99 dd & GHHEaR

g | g9 IOTE H AN ST B | 6

10. Determine centroid of the section shown in figure - 03

fasr - 03§ R T Fre H d=dh A HL | 6

Y /O 2w

L e

| F_*‘T'

|

: Lo ™)

r

i

‘L J//oomm

—— X

J
{f—— 6o 927397————»} T
figure - 03
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OR (steran)

Determine the centroid of angle section shown in figure -04

fa=r - 04 § femma 1@ o &ie &1 &= d & |

i
= P

T

) 10 927977

Fé— /oow’ﬂ%l
figure - 04

11. Explain the following terms :
(i) Law of machine
(ii) Friction in machine
iR &l @l e &Y -
(i) =09 b1 e
(i) =ef=T H =efor

19 1602104/1601204/P1602104

OR (37era)

The velocity ratio of a machine is 15. An effort of 30 N is
applied and it is found that 20% of the effort is lost in over
coming the friction. Find the load lifted. Also find the

efficiency at this load.

T A @ a7 AFArT 15 81w 30 N 1 o @
T AT g AT R uwE 1 20% YT % HIeT HH Bl
ST 21 IS T HIX BT AT S B | 3T AT 9T ST

A1 ST HR | 6

k%%



