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

Full Marks : 70
Pass Marks : 28
Answer all 20 questions from Group A, each question
carries I marks.
Z9—A I T 20 93 & SN &, YD 0o &1 e [ o |
Answer all Five questions from Group B, euch question
carries 4 marks. |
gu—B 3 @t ufm gl & IR <, TS T BT AT 4305 2 |
Answer all Five questions fiom Group C, each question

carries 6 marks.

7u—C 3 ) uig el & SR @, WD U & 09 6 Ad R |

All parts of a question must be answered at one place in -
sequence, otherwise they may not be evaluated.
U wee @ Y e &1 IR TS # ST (STIRIR B A)

glem AfRy, s=gen @ wid e o |ed )

The figure in right hand margin indieate marks.
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GROUP-A

Choose the most suitable answer from the following
options : 1x20=20
walfrs Sugen Rew o gae o :

(i) A zero angle of friction implies that:
(a) Frictional force is infinite
)_b) Fictional force dcts normal to the plane
(¢) Fictional force along the direction of
motion

(d) Frictional force is zero

G ey S I 1 ardd 2, P
(@) e g9 A # |
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A body of weight *W* is placed on a rough
nclined planc. The inclination of the plane
with the horizonta) is less than the angle of
friction. The body is less than angle of
friction. The body will :

(a) Move downwards

(b) Move upwards

(c¢) Be in equilibrium

(d) None of the above

W AR B h s Gy g are
del 9 X1 T 2 | Afs @ |ier de
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Coulomb friction is the friction between....... :
surface.

(a) Wet

(b) Dry

(c) Both (a) and (b)

(d) None of the above

P.T.O
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(v)
A | ke block is resting an a horizontal surface
with &:(‘Cﬁ:lk'lu‘!'ll of friction p = 0.1, A force of
0.8N is applicd to ¢h block parallel to the
horizontal plane. The frictional force is:

(2) 0.98 N

(b)1.2N

(c) 0.8 N "
(d)ON

1 et a1 fis p=0.1 o 1omia &
v &fte gag o) 3@ T 2| afw
T @ AR U8 R &1 99 A

Sal 2 | s gof T HH ... 2|
(3) 0.98 N

(3) 12N . fDé"
(@) 08N
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First moment of an arca about x- axis is.......
(1) [xdA

(b) [ydA

(c) JzdA . |
(d) [yadA

x- 3iet & URT: vh A% &1 worn
IO ........... g2 .
(®1) JxdA
@) lydA
(Tf) [zdA
=) [y2dA

The position of centre of gravity of a solid
hemisphere of radius *r* lies on the control

radius at a distance ........... from the plane
base. :
3 -
E
3r
(b) 2L
o\ Ok
(c) ‘3’
g
(d) =)
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The centre of gravity of a solid circular cone
divides the axis in the ratio of...........

(a) 4:1

(b)1:2

(c) 3:1

(d) 1:4

U@ o gATeR g B Tod DR &
L] @ arqura A RwIRIT BT 2 |
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The eentroid of a triangle is the point of
intersection of its ............

(a) Altitudes

(b) Bisector of angles

(¢) Medians

(d) All of the above

uferedes fag =iam 2
(@1) Sarg

(@) dien &1 fgHToS
(7)) sifSadman

(@) Sugaa |

[f the efficiency of a lifting ma.lchinc is kept
constant, its velocity ratio is..,........ to its
mechanical advantages.

(a) Inversely proportional

(b) Directly proportional

(¢) Both (a) and (b)

(d) None of these

P.T.O
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The law of machines is an equation that shows
the relation between:

(a) Efficiency and velocity ratio

(b) Mechanical advantage and velocity ratio
(c) Effort and velocity ratio

(d) Effort applied and the load lifted

7Y &1 fFrae v wafaxor 2, ol
& 49 wdyg a1 cular 2 |

(3r) =&TeT iR I AT

(8) aife @ sk A0 srpura

(%) vwe sk 991 arpure
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A weight of | KN id lifted by an effort of 80N.
[f the velocity ratio is 20, then machine is :

(a) Ideal

(b) Reversible

(¢) Non- reversible

(d) None of these

I KN @71 U&b 9% 80N & Uh U%He gIRI
SOl WTaT @ | Al A7 B1 Iy 20 2,
L a3fiT 2 |

(%) sruferasf
(B) 70 A HI T

The velocity ratio of a single purchase winch

crab can be increased byi.............

(a) Increasing the radius of the load drum.

(b) Increasing the number of teeth of the
pinion.

(c) Increasing the length of the handle

(d) All of the above 3
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(xii) A beam supported on more than two supports

is called:

a) Fixed beam

(b) Continuous beam

(c) Overhanging beam

(d) Simply supported beam

(xil) ) / ftre ardd y¥ I fad
ENUT B o, HEd B |
(31) fhaae exul
(8) ®<Ig3ry gxvl
(§) arrax frT g
(5) Wxa areifaa axor

) The number of reaction possible at hinge
support for the general loading are:
(a) Four :
(b) Three
A8 Two
(d) One
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The moment of a couple is a
(a) Fixed vector

(b) Bound vector

(¢) Free vector

(d) Sliding vector

................

The forces, whose lines of action are parallel

to cach other and act in the same directions
are known as:

4a) Unlike parallel forces

(b) Like parallel forces

(¢) Coplaner concurrent forces

(d) Coplaner non- concurrent forces

P.T.O
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3 qa, Ry M Y@ 1@ SRR ?'}
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The resultant of two equal forces ‘P’ acting
at angle ‘018!

(a) 2Psin (0/2)

(b) 2Ptan (0/2).

(c) 2Pcot (0/2)
_{d) 2Pcos (6/2)

6 ®Ivl g¥ 7+ dTel &1 WA §cl Bl
oRumrf &9 &dr 8 |

(a1) 2Psin (8/2)

(8) 2Ptan (0/2)

(d) 2Pcor (0/2)

(2) 2Pcos (0/2)

-~ hd .
(xviii) A force acting on a body may.......ceeese.-

(a) Retard its motion
(b) Induce internal stress
(¢) Charge its motion

(d) All of the above

NT12010
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(xvii) frel) e uv ®rd ®A arelr aet...........

(x1x)

(x1x)

(xx)

BT 2 |

(a1) Saa) 1y Bt Ag HY
() sriaRe yferasr Seu—=1 &%
(w@) Sadr 7fy ® agd

(&) suyacr wf

A Number of forces are acting at a point 1o

keep the body in equilibrium, then........

(a) Sum of the forees is zero

(b) Algebraic sum of the forees 1s zero

(¢) Sum of the resolved part is zero

(d) Sum of the resolved parts in any two
mutually perpendicular direction is zero

Uh Qg WX &3 da, s &1 aruave

q @ & forg amar 8, @ o

(31) @l &7 AT W B

(a)mmﬁwrfﬁvﬁﬁwa’mgw%

(|) @IS &Y 9RT &1 41 9=

() frd) | qvea¥ cigaq fegme A
die Y P HT AT I R

Principle of transmissibility for free body

diagram.

(a) States that the force acting on the body
is a rolling vector

(b) States that the force acting on the body
18 a sliding vector

(c) Both (a) and (b)

(d) None of these

P.T.O
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GROUP B

Answer all Five Questions.

o R 4x5=20
wHl 979 99 P SR 7 |
2. Explain any four enginecring applications of

friction in brief. 4
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OR (3eran)

Show that the centroid of the area under a semicircle

is as shown in the figure - 01

centroid

'-. .

3n

fig - 01

feany f& sdqa &1 o= 3 gw=ar—o1
A @y 13 & §xrex BT 2 |

P.T.O
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centroi ' OR (3rerar)
) Define
I
= 2l (a) Limiting friction and
‘ Ry HETT—01 SR e - o (b) Angle of friction
} 3. Explain different types of beam with neat skelch. |
i 4 gRuTa -
| ' aTe B @ urg A= yeR @ axo) @) (er) T Ersfur qreny
; =i ' @) gy & B IRAT o
! OR (s1eran) /5. State and explain law of polygon of forces to
determine resultant forces.
4
State and explain the Lami's theorem. : -" IR 7w PuiRa o @ fore g @
= . | IBYS & faq 3 fod qom arer oY |
arfl & gy & ford ek arET aX | ||
|
|
| & OR (3727a7)
4. Explain the principle of transmissibility of force. B
! |
' 4 !. —A worm dnd worm wheel with 40 teeth on the
9d &1 Gugviiagr @ RigTd @ ar&n ﬁ'l ]' worm wheel,
| P.T.O
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has effort wheel 250 mm diameter and load drum of

100 mm diameter. Determine the efficiency of the
machine, if it can lift a load of 1.8 KN with an
effort of 30N.

aﬁaﬁawwﬁa’rmﬁaﬁaﬁvﬁ"c‘cﬁﬂ
A 250 o &TH &1 wITH gfear iR 100
Aodlo &g &7 dls §H 2 | 7NT @) <eqar
freffa & | 3f% 98 30N & g § 1.8KN
HT HIX ToT FHa! © |

Determine the orthogonal total force componcnt' in
the x-direction and y - direction of the force
transmitted to pin *A’ of a roof truss by the three

members as shown in figure -02.

NT12010

1
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300N

45°
500N

400N

figure -02.

foa wEm—o2 7 Ry v i Fax g7 vH
Ha X F91 191 @ AT 'A’ uR x w@er vy -
ﬁ’mﬁ'ﬁmﬁﬁmmaﬁﬁu’ﬁﬁwm
g1 &1 {19 ST Y |

l

|
300N

o

S00N

7777777 400N

P.T.O
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Fy
; ' o
Distinguish between centre of gravity and centroid, 40\
|

POl

500N

W$zaﬁv$%$éﬁadmﬁf@'|

///////////////.//7"

Fig -03
Fi 3R 500 N et &1 gRomd) @ F, & o
fo R siwmm —03 & Rgrar mar 8§, ek
Fo &1 |19 fArarat |
GROUP -C ;
40°

Answer all Five Questions .
6x5=30

wHl UTg 9wl @ 9w o |

CL ST 777 7777

7. The resultance of Fy and the 500 N force is Fa as
forz sem —o3

shown in figure -03. Determine the value of Fi

and F,.
6
P.T.O
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OR(NW) 100 =ge=l de Udh 31,?3 gl dof X & 400

Y fifg @ &var 2, star e oz aer—
04 T famar T = | fis qur gdg @ 44
el TUITE pg = 0.25 TIT g =0.20 B | G8oT
TS X FO™ arell 7 Y ufivaedf 21 2 et @1 T et |

forg ord egea=1 & | | |

Derive the condition for reversibility of g liﬂing

machine.

8. A 100N force acts on a 400 N block placed on an
inclined plane as shown in fig -04. The cocfficient

of friction between the block and plane are

!
Hs = 0.25 and py = 0,20. Determine the value

6 I ' VALY B TL T T /3 Ja o oo P P,

~ of the frictional force,

fa=s Sw@m—o04

OR(3121aT)

Explain Weston's pulley block with neat sketch.

L L L AL Fs e P sy ) S

figure -04, :
P.T.O
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9. Inaweight lifing machine, an cffort or"SSN can lift
2 load of 1.5 KN and an cffort of 64 N can lift a
load of 1.8KN. Find
(a) The law of machine
(b) The maximum mechanical advantage and
(¢) Maximum efficiency of the machine

Take velocity ratio of the machine is 48,

U% AR 9o drell 73 W, 55 e &7

THE 1.5 KN &1 ¥R 38T wadal 2 3N 64

ET T UBE 1.8 KNST HIR ST Habel 2 |

() e =1

(@) st 7% @ qor

(8) 71 A sfrwan zemr &1 w7 Frerel|
T D1 A arur 4 2
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OR (37274T)

Define friction and explain different types of

friction details.
1

giur &) aRyfe #Y aor A ger @
gy &1 fRAvar @ qofs &Y |

Cylinder A and B have weight 500 N each and
cylinder C have weight 1000N as shown in

figure -05 Determine all contact forces.

I ﬁ'gu!'c 05 PT.O
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Rraey A Al B ¥A® & HN 500N 2 ailv
Ardey ¢ &1 9 1000N & ohr f& R —o5
A fegray Tar | W GUB AT BT
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—

OR (37era)

By graphical method, calculate the support reaction,

of simply supported beam of length 6m

2% NT12010
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carrying a concentrated load 20 KN at a distance

4m from the left support.

41y 3Teid | 4 WMo B T IR T 20 KNFT
wa fFed 4R g8+ HYA qre) 6 Mo wE A
U WXef ATeifdd &RV &1 aTeid wfafsar
utfherel A gRT Ure & |

Calculate the centroid of the plane shown in
figure-06.

. 6
y-axis
i _ 30mm fh 60mm s :
' |
BOmm* |
v |
1
|
| i
—1 | [+~ 10mm
70mm |
|
l .
|
I
ZOmm* | taxis
¥ I -
' ‘[ < A
o~ l At ]
- 70mm
figure-06.
P&TOO
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> |
. 30mm 60mm
. e & 9
' .'ZOmm’ E '\Q/ i
. T , @
I
I . ‘
I e : +— 10mm —_ é) J ?
’ 70mm |
| | .
l i —= i
|
4 |
20111& : x-a\xis 0
e : ST ¢
! 70mm

10 S Do fars—o0s6

Y
: \M OR (371d7)

| Bovt (o e

2~

§ WY X

Ql(
N

‘-.2(”’ : 529(%‘

Find the centroidal coordinates of the plane regions

shown in figure - 07, using the method of compasite

arca.




