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ogakrwhE

Attempt all questions.

Make Suitable assumptions wherever necessary.
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English version is authentic.
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Marks

Q.1

()

Write Sl units of following quantity : - Acceleration, Density,
Energy, Force, Area & Stress

of|Aef] 2U(2AAVetL S. 1. System UHLEL A 5H S Ldll.

WL, Heldl, sRIAUMG, ¢, &40 & Uldelo

03

(b)

Differentiate between scalar quantity and vector quantity.
dslad wUl AleQL AR waA (€L 22U,

04

(©)

Following forces are acting at a point.

(1) 500 KN towards North

(2) 300 KN towards East

(3) 1000 KN acting towards 60° south — east
(4) 800 KN acting towards 45° south — west
Find magnitude and direction of resultant force.

A5 (6igA 1A Yaso wol €13 .

(1) 500 KN BdR dRs.

(2) 300 KN Yd d3s.

(3) 1000 KN (8191 (g2118fl 60°Yyd 2.
(4) 800 KN (813l — U844 45° d2s.
URRIM] tlnie] Y1 w4 (£211 21k

07

OR

(©)

Calculate supporz reaction for the beap as shown in fig.1.
w1s[d 1 Ui erulddl ofld Hie qule A st 8.

07

Q.2

(@)

State and Explain Law of parallelogram of forces.
UHIdR 1% AGdS1lel) (Y quil 3o 1Hoxd),

03

(b)

Explain Principle of transmissibility of force.
Wullel| YRR LA [y YHodl.

04

(©)

Two forces 20 KN and 30 KN both tensile are acting at angle 60.
Find Magnitude and direction of the resultant force.

o WYLQL «ull, 20 KN el 30 KN 45 [0ig 2419101 60° il W8l
siIRd 8 dl URKLH] slns Hist wa (£211 A8,

07

OR

Q.2

(@)

If a weight of 100 KN is suspended by two strings as shown in figure

03
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2, find the tension produced in the strings.
%) 900 KN o doel &) €l313d) dS uis(d 2 HI eQulcdl Yo
gesldd &1y dl elaui Vel aq viulal Q).
(b) | State System of force in detail 04
o 1efl yer [l [Aotdd iR AHidl.
(c) | What are the conditions of equilibrium? Explain types of equilibrium 07
with neat sketch.
AHAlgetofl 21l 2) 87 2289 WLS[d A1 AHAlEstell USIR)
yHodl.
Q.3 | (a) | Explain different types of supports with sketch. 03
(afas usietl 25141 A1S[d 118 uHxdl.
(b) | Give difference between Moment and Couple. 04
Wy Ql A WYY dRell dlad A1l
(c) | ABCD is a2 m sided square. Forces 8 KN, 12 KN, 12 KN and 10 07
KN act in the direction DA, AB, BC and BD respectively. Then find
the magnitude and direction of the resultant force.
ABCD 3 2 {]. W1%cl1oll ARY V. Mol 8 KN, 12 KN, 12 KN s
10 KN 3% DA, AB, BC ¥4 BD il [eQUMi 2eis] €13 8. dl
YRR elie] Hlet 3o [£21L 18,
OR
Q.3 | (a) | Explain different types of beams with sketch. 03
oflysil [afay usiR) 11s(d 419 qued),
(b) | A beam ABC is 6 m long. The A end is hinged and B end is roller. 04
The span of AB is 4 m. Part BC is 2 m long & hanging. A UDL of 5
KN/m is applied to span AB and a Point load of 8 KN is applied to
point C. Find the reactions at A and B.
As old ABC 6 m dicll 8. A 8l (Ha2Rd Wl B 85 e
Guz 25dd 8. AB <1l 211l 4 m B. @191 BC 2 m @ivd] A4 desdl
8. AB 201l U2 5 KN/m il dH[dd]ld IR €13 & wal [¢ig C
GU 8 KN il A3[wd @R ol 8. A wa B Uefl uldlsuinl
218l
(c) | ABCD is asquare piece of paper. Whose side is 100 mm. E and F 07
are the midpoints of AB and AD respectively. If triangle AEF is cut
off, find the Centroid of the remaining segment.
ABCD A5 YR 519101sil 2551 8. %sil 641% 100 mm &. E ¥ F
UaisH AB Ml AD oli Heau[ojg) 8. ) (35181 AEF sIul
ollu{a M 419 dl W1s] &6 H19Ls] AASer, 21k,
Q.4 | (a) | Differentiate between Centroid and Centre of Gravity. 03
& 5og, Wl Aded dog, dRsil dslad ).
(b) | Find the weight of the block, if a force of 50.5 N is required to lift a 04
block up an inclined surface making an angle of 30° with the
horizontal surface.
U (etdos AUl A8 300+l W sl ndl vull uR xs
oglsel Yelddl Hie %) 50.5 N of 6l %3] el dl eqlss] doel
2UE).
(c) | What is angle of Repose? Show that angle of repose is equal to angle of 07
static friction.
[%%ll;ﬂ@l 9] 82 UL(Ud 5 (AUl A eNRISIQL WRAKR
Sy
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OR

Q4

(@)

A T-section having flange 20 x 2 cm and web 2 x 30 cm. Find
Centoid of T-section

WS T-ASsAUetol 54 20X2 cm Wl dod 30X2 cm B, dl &aAdec,
2.

03

(b)

Explain Angle of friction and Coefficient of friction.
UNRISIEL A YNRILS (AN HHomdl.

04

(©)

Find the centroidrof the plate shown in figure 3.
ULs[d 3 1L e2lldd dscle] Header, 118,

07

Q5

()

Define Machine Advantage, Velocity Ratio and efficiency of the
machine.

Heflet HI2 AilAs slUel, A1 YRR WA sLl&tHAL o] culuy]
).

03

(b)

Explain Law of Machine
AAell [y AHodl

04

(©)

A ladder weighs 180 N and is 4 m long. One end is attached to a
frictionless wall, while the other end is attached to a flat surface. The
ladder makes an angle of 60° with the bottom. The friction between
the bottom and the ladder is 0.35. A man of mass 900 N in addition
to his own weight of the ladder is standing at the top of the ladder. If
the ladder is to be stopped from sliding downwards, how much force
must be exerted on the ladder near the bottom in the opposite
direction?

A5 ((124200s] doel 180 N & wal d 4 Hl2R div{l 8. sl x5 sl
eN©QL go1Refl €ldidg U2 25dd) B, AR ol BS) A (&l
dlnl uR 25dd) 8. (400 dlyl A1 600 ] WRIl Weild 8.
A0l WA (A A eN©ILs 0.3U 8. (AU st1 Yldlstl doyet
GURid 900 N doelefl s HIRIY (AUl 21U U GAdl 8. )
[0l «{1A<{] (21l ds U28] %scil Ascll €l dl Auleildos
(Ui dlul U 400 U 24 e IQ1el0 gd11dd 1542

07

OR

Q5

()

State Reversible & Non Reversible machine & write condition for
irreversible machine.

URddl wa wuRad] A+l dHemdl Auey Asell GesHuludl
Hlefl 21 quil

03

(b)

In a lifting machine an effort of 90 N raised a load of 950 N and an
effort of 450 N raised a load of 5700 N. Find effort require to lift a
load of 10 kN.

coget Glusaletl s A=AH] 90 N of Lo 950 N o1l doelal Gl B
4o 450 N of &401 5700 N of A%t GLU3 B, dl 10 kN <f el
BlAsdl UL %e3] Wil (sHd 20l

04

(©)

A simple lifting machine has velocity ratio of 15. Find the values and
state whether machine is reversible or not?

WS ALeL Astell A2 IRIHR 15 8. o{l ol 2wd of] vyl

[5ud) 20 24a A URAd] B ¥ «1€l A sl

Load INKN | EffortinkN | ETiciencyin

%

100 9.82
600 49.82
1000

07
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40kN

_A 2m Tm Tm éé

Fig1Que 1 (C)or
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Fig 2 Que 2 (A) or

——tib S EIYY

4cm
T10cm
' Scm

Fig 3 Que 4 (C) or
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