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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only scientific calculator is permitted.

English version is authentic.
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MCQ/Fill in the blanks (Attempt All Questions) 5

MCQ/WIEL UL HRL( el % Ul oil Bl A [Udl $2Uld) U
Kinematics and kinetics are part of

Ueg, AUl [Astlel ol 6l01 d[d [dSl1st ol @12
2

Give S.I. units of Pressure and Torque.
L 13 W WY ol WY AL 5 ULl

1 MN = KN
A5 NI|| Yol = (54 syt
1HP. = KW

s SlY Yldr = (sq) dle

Ideal machine has efficiency =

(A)0 % (B) < 50 % (C) > 50% (D) 100%
w1620 A ol slRieudl =

(A)0 % (B) < 50 % (C) > 50% (D) 100%

Answer the following questions.(Any 6 out of 9) 12
o1 Astl ULl saled M UL (¢ Higll 516 uQL <) R

State and explain Lami’s theorem.

e 1Hledl URA quil A Yuodl.
Explain Non coplanar concurrent forces with example.

WUHAGLY 2] W1l GeleL AL M-l
Define centroid and centre of gravity.

& 5¢ A Aded B¢, ofl vl (U],
Explain Limiting frictional force.
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Explain bow’s notation.

W) of oil2Qlel YoMl

Two coplanar concurrent tensile forces each of 50 KN making
an angle of 6 with each other such that their resultant is 100 KN.
Find the angle between two forces.

50 (5.9, o1l 6} AHAY A WAL slon] g «1l WLl o B
Boil 18 YRR o 100 (5.3, 1A B, dl WL «il [5Ud
QL.

State Disadvantages of friction.

Nl vl AR§lAEL ULl
Explain reversible and irreversible machine with example.

URdd] Ao wa WURdd] A Gelswl AlEd uHondl.
Define the terms (1) Free body diagram (2) Vector diagram

Uelofl ciuil #{[U). (1) Free body diagram (2) Vector diagram

Answer the following questions.(Any 4 out of 7) 12

o{|Astl ULl e U] (9 Hiell 516 Uil 4) R
State and Explain Law of parallelogram of forces.

UUIdR w19 UG8 oll [AdH QU] wa Yl

Explain resolution of forces to find out resultant force.

Wil ol [deee efl yReiHl v ellbdiel ld dAHdl.
Explain couple with example.

W Yoy GeleQA(Ed Hudl.

An engine pulls the train with a velocity of 60 Km/hr. If
frictional resistance is 20 KN find the work done by engine in
30 minutes.

60 (541./ 5415 il A2Lell W5 W Fyet 2otel WA B, o) eyl v
20 (5.5, €14 d) 30 [Mlele Hi W[yt gl A 14194 51

O

Define M.A., V.R. and efficiency of the machine..

uellel HI2 UiAs 1AL, A2 ARNR W sleidl o] culuil
AN}

Explain Laws of static friction.

Reld N1 o1l () 2Ll
Explain different types of loads acting on the beam with
sketches.

o1 UR @1oldl el el UsIRetl HIR M1S[d Alsd Ayl

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

o1 Astl UL o] MU (UM el 516 Uyl 3)
Explain Law of polygon of forces.

WONlo) S8l o) (M YHosta. ii
The Law of a simple machine isP = 0.2 W + 4 KN. If 100 KN
weight is to be lifted, calculate the effort required. If V.R. is 40

find the maximum M.A. and maximum efficiency of the

machine.

WS Alel Astell [AAH P = 0.2 W + 4 KN . %1 100 KN of cioset
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GUSG S1U dl Udeel W1 20N ) A1 R0 40 €1 dl),

UEH YIS S1UEL el HedH sldeiHdl k).
Explain different types of beam with sketches.

el el UslRell o{ly w1s(d Alsd qHemdl.

Find the centroid of an angle section ISA 60 x 40 x 10 mm
keeping longer leg vertical.

A1 ISA 60 X 40 x 10 mm il &iol 421 Gledl Al Hea e,
SO

Calculate support reaction for the beam as shown in fig.3
15(d 3 Hi 1A ofld HI2 HULe A s2Ust Ak,

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

o{|Astl UBNL o] HUL (U] 516 Ul 3)

In a horizontal ceiling, 2 hooks are fixed 130 cm. apart. 50 KN
Load is suspended through the strings passed from hooks
measuring 50 cm and 120 cm respectively. Find tensions in the
strings.

A ([ 9dHi A ¢5 130 QUL «il vid? 921156 8. &
esHiell 50 Al 1 120 AHL. giod] 134 HIRSd 50 (5.5,

o dogel 421514 8., dl £13141e] dlRleln 11k,
Following forces are acting at a point.

(1) 10 KN towards North

(2) 12 KN towards East

(3) 15 KN acting towards 30 ° south of east
(4) 20 KN acting towards south — west

Find magnitude and direction of resultant force.
A5 [0ig A oflA Yoo ool @13 B,

(1) 10 [5.Y. G 28,

(2 12 [5.24.yd dr.

@) 15 (5.4, yd 418l 30° e[&18l s
(@) 20 (5.2, e[8Q1-U8dH dR§.
URQIM] woie] Y& 24 (2211 20kl

Find the magnitude of push inclined at 30 * to the horizontal
required to move a wooden block weighing 400N resting on a
horizontal surface having co-efficient of friction 0.4

UM [a1[do 2046 UR REEL 400 . dloget =i] ELSSlell g5SL
WASAL HLS AH (& 18 30 "1l W8l 32g w1 62115 uS
d 204l 4NRIiS 0.4 8.

Find centroid of channel section 100 x 50 x 15 mm ([)

Asie A5t 100 x 50 x 15 mm ([ ) < Hed B¢ 20l

A water tank of 50000 litres capacity is located at 20 m from

15
Y
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ground level. It is to be filled within 45 minutes from a tank at
ground level by pump. Calculate the power of the pump
required in H.P. if efficiency is 80%.

35 50,000 (G22e{l &Hdl u1ddl wiileil 2isl asyl=tell 2041,
GULY A H1A] . dal wHlel Usi] 215 2islHiell Uy 345
[M(eteMi MRl lell ad] S1U dl Fedl €1 uldell Uy eo)(sdl

U3 Jusfl sidetHdl 80% .

Explain law of machine P = mW + C and derive equation for
max. efficiency of machine.

Alel Aot ol (UM P = mW + C qHd) ol HstiH s1etHdl

o Yt dlRdl.
Answer the following questions.(Any 2 out of 4) 14

o{|Astl UL asaled M UL (s Higdl S16 uQLR) R

Find value of “ W” for forces as shown in fig. 1
wLS5(d 1 Ui eoLldd Mol HI2 « W ol [5Ud 2114l

Find magnitude, direction and location of resultant force from A
for force system as shown in fig. 2.

15(d 2 Hi e2uldd W yaudl 12 URELH] Wos Yeu, (€91l wa
A ol et 2018,

Calculate support reaction for the beam as shown in fig.4.
w15(d 4 Ui e21ldd ofld U1 Hule T1As2le 21k,

A simple lifting machine has velocity ratio of 20. Find the
values and state whether machine is reversible or not?

Load in KN Effort in KN !Efficiency
in %

100 9.82

600 49.82

1000

As Alel Atell AL YRR 20 8. «{1A il 2wl of] wWedl
[5Hd) 20t wal A4 URaAd B 3 o1&l A sé).

MR KN Ul 6{01 KN slAHdl
%

100 9.82

600 49.82

1000
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