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Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Fill in the blanks (Attempt All Questions)

UL LEf] 29 | YRA( el % WSl ol L] UL $99)ULd)
The S.1. unit of force is :

AL RARIRATES RN 8.

The system of force acting at one point is called

A5 % (GigA gla1dL wula ol 5& 8.

Principle of moment is based on theorem.
WyRlel] Rtegic YN U A 1HIRd 8.

The C.G. of circle (X, y) having diameter 10 mm is given by

20 {L.H. culdd Lol ddoedl dxedder, (7, 7) 8.
Bicycle is type of machine.

ARASY _USRe HLlldd 8.
Answer the following questions. (Any 6 out of 9)

o1 Aot Ullotl wlod A UL (¢ Higdl S16 UL €)
Differentiate scalar and Vector quantity.

Uleal W 24621 AR AR d§lad w1,
State Polygon law of forces.

WOt WeSI8LeAl (UM qul,
State Triangle law of forces.

Wl (351QleA) [AUH qui),

State varignon’s principle of moments.

AR etet) WyRlsl Riegid quil.
Differentiate centroid & centre of gravity.

&3 ¥0g, ¥ Incd bor, AR dsldd WUl

Define sliding friction with one example.
AUl aneisfl cutuil WL A5 GeleL A1),

State law of conservation of energy.

il (5dsfl 44 (dstiRUdlel Riegid wIIL
Define simple lifting machine with one example.

Alel GUsdletl Al cdluAl UL dl 15 GeleQ U,
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Give equation to find velocity ratio of double purchase crab machine.
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SWE YA F04 HLflelell A21 I 1ldRs] Yot dul.
Answer the following questions. (Any 4 out of 7)

o | Aot Ullotl wlod U] (O Hiell 516 Ul 4)
Convert the following units.

0] 1m= mm
(i) 1kgf= N
(iii) 1cm?= mm?
A 1UE W 5o} 1UidR 52U
i  qHlex= mlep{leR
(i) 1kgf = Y 2ai
(iii) 1cm?= mm?
Enlist system of forces.
Wefl Ueg [dudlstl ot1H ).

State conditions of equilibrium for coplanar non-concurrent forces.
UHAY W{211H] Wolletl YHdleeled] 2Rl dull,

Determine and show in figure, the centre of gravity of a rectangular beam
having 100200 mm cross section area.

Q00x300 H|. M|, W15Ded 101l A1 W]H ) Ieca dor, AL, dell

A 15(dui euldl.

State law of Dynamic friction.

SGEENEETIEUMEMNE

If a porter pushes a trolley weighing 50 N on a railway platform up to 60 m,
determine the work done by a porter. If he pushes the trolley by 200 N in
horizontal direction.

3ed Wesly U As 6l Yo N doet tlddl A5 21l A w5415 00 N
el YH(EL(Aos (el uss) HIZ] oMl ¢2 @8 1 dl d 3eq 51 539\
d 20,

A simple lifting machine having 30% efficiency and velocity ratio 80, then
find mechanical advantage of machine.

30% sleeidl dlai Alel GUSLAlell Atell AL ARIR ¢o E1E dl dell

Ai[As sluel 2l

Answer the following questions. (Any 3out of 5)

o[ Aot Ullotl wallod U] (UHiell 516 uQl 3)

Explain law of machine with graph.

1AW €13] AAet) (A4H YHodl.

Prove that angle of limiting friction and angle of response are equal
Le.a==®

ALlo1d 53 (A M5 of Yeu AlHid eNRISIeL Beg o Slu 8.
Le.a==o

Determine centre of gravity of a T section having 10 cm x 2 cm flange and
10 cm x 2 cm web.

20 QY] x 2 AH| -2 daul 0 Al x 2 AH] dod YAl T AS5ele] Iecal
Hey (odg, 1.

Find magnitude & direction of resultant force graphically for the system of
force having two tensile force 100 N & 80 N acting at an angle of 60 ° .
A5 (64g U €00 o1] Wl 300 N A o N el B QIO 51 Sl il w41
Wolell URQLIH] tnnsf Yt wa (21l A 1Ru{1Y Tl 21

Draw different types of beam.

oflHel usiR) €12,

12
R

12
AR



Q.5
k)

[ A

1)

®)

(2)
®)

(3)
(3)
(4)

(¥)
(5)

1)

(6)
(%)

1)

%)

(2)

)

3)

Answer the following questions. (Any 3 out of 6)

o{| Aot ULlstl wdlod U] (eHiell 516 uBl 3)

A sphere weighing 20 N hanged on wall with a thread makes on 30 ° angle
with the wall, draw free body diagram & Find tension in the thread and
reaction of wall.

R0 N do¥eiel] A5 2101 s £l aS desldd .41 £13] elald 418 30° of
W wsild] Al ges1dd 8. Aol €ldid 418l 25dd 8. dl Al
URRa(dHi €lald 2 0d] Udlslal u1a €131 Gaust ag wuil wa

21l gl 6ilS] SluAM 1R,
Find reaction offered by support of beam loaded as shown in figure.

A NG HIS[detl 251l Uldsulefl slHd ik,
Udl of 10kN/m  20kN

T |

Write advantage & disadvantages of friction.

N Qlet] SlUEL dell ASIALL AU,

A block weighting 300 N rests on a horizontal floor, a force of 120 N
inclined at 60° with floor is sufficient to move it. Find coefficient of friction
between floor & block.

300 N dogetell A5 Ugle] Y&y AUl U2 U3 B.930 N of WAIRIW®

£0° of | WJlefl Wl Yd) B.d) AuLel 44 uglel a2

In a Weston’s pulley block, the diameter of smaller pulley is 4/5 times the
diameter of larger pulley. If an efficiency & machine is 30% , Find an effort
to lift a load of 150 N.

dest ydl oalsui silefl ydlal et {121 ydleil cuidsti vy a0

8.30% 5eeld 2] o N of 4oyl GUSAL HI2 %S Udeinin 214,
Define couple and its characteristics.

WYY 9f B W dell QL] Yuxd).
Answer the following questions. (Any 2 out of 4)

o[ Aol Uslloll allod A U] (¥ Higdl S16 ULl R)

Three forces 10 N,20 N, 30 N are acting clockwise on equilateral triangle
inline of triangle side, calculate resultant it’s direction and point of
application.

10 N,20 N e 30 N o1l Al ¢{01] wof s w5 U613 (ASIQLe{] sl19gd) UR
aqduls? s1 e(SUlnstl sielefl (el |l 8.341 Woleil Uil wosil
[e2AL U R A4 s1[0ig 2Nk,

Determine support reaction of a simply supported beam having span 8 m ,
subjected to two point load 50 KN & 100 KN at 2 m from each end support
& 10 KN/m UDL over entire span.

Alel A 25dd 38 6{lHel L0 ¢ m B. SLo{] dell FHR(| d&eil 2slell R
m oll w3 5HLL: Yo KN & 100 KN oll [(g®I2 €1 8. dl 10 KN/m el
AH(AdAd MR ¢ mefl IS UL EI B, dl 251 UR dlald] wldsluleil

[sHd 21t

In a lifting machine an effort of 30 N can lift a load of 350 N and an effort of
40 N can lift a load of 500 N. if velocity ratio of machine is 20, prove that
maximum efficiency is 75% .
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(3)  Ulel GUSALstL YU 3o N of 6101 3Uo N d%et GU V. AR ¥o N of tul
Yoo N o dosel GUS 8. %] 21 AAell AL IRNTR R0 &lA dl AL[Md 515
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4) Find centroid of lamina shown in fig.

(¥) UG WLS[dst] Aed Heal Ser, A1),

200 mm @ hole

500mm

200 mm
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