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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. Each question carry equal marks (14 marks)
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Q.1 MCQ/Fill in the blanks (Attempt All Questions) 5
U2 4 MCQ/uUEL 5502 MR 61l 6% Uel <Al YO HLUAL 53292A) n,

(1)  Joule is the unit of
(1) (1) work (2)Force (3) Power (4)Torque

oy, <lAAlMiz] 2l BisH €9 ?
(1) 45 (2) 51 (3) WAz (4) 215

(2)  Which of the following laminas do not have a centroid at its geometric
centre?(Circle, Square, Triangle, Right Angle Triangle)

()
AlRamiEl s Al dq Ae219s Al Segui l? (Ad9, LI,
(Bisiel s12siel st
(3) The forces passing through a single point are called . (Co Planner,
@) Concurrent, Non Concurrent)
3
25 67 [GigHig] uuIR 2dL ool 56 69 .
(AHAlQ, ol wizioufx)
(4)  The unit of Moment of Inertia of a body is (m2,m3,m4)
(¥)  Sfedlell isH 110.( m2,m3,m4)

(5) Rolling friction is smaller than .
([1] Sliding Friction[2] Static Friction[3] Fluid friction [4] All of above)
(M) 3o adel 52l <A, 9.
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Answer the following questions.(Any 6 out of 9) 12

{l2AL U2l syauot 2L (¢ Higl 515w 6) 12
Define: Weight and Mass.

AHMAL: A AU,

Define Varignon’s principle of moment.

AL Hizell AZloLe Al [AzHId AHMALL

Define Angle of friction and Angle of repose.

280 5101 24 (AL AP 521

State the conditions of equilibrium.

AHAlEAAL 22l srouAL

Differentiate between Non Reversible and Reversible Machine.
20U AT 21 ulAdl 20 4228l dglad uHmAl

State the Law of conservation of Energy.

242D A AL (A4 Quild qumAal.

Temperature is a quantity and velocity is a quantity (Scalar,
Vector, Physical)

AluHld 208 @i 99 A9 69, (wlzar 1lea, wzlls)

Differentiate Centroid and Centre of Gravity.
HEA e el 92, o A2l Al UHMAL
Define work and power.

510 2A 25d cavaLq 520

Answer the following questions.(Any 4 out of 7) 12
L2l ULl oralorL 241 (9 Hidl 5165 uw 4) 12
Explain law of polygon of forces.

0Ll oL 5IRLAL (A v,
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A train weighing 1800 KN is pulled on a level track at 50 Km/Hr by an
engine. If frictional resistance is 8 N/KN. Calculate Horse Power in KW.

25 2l A5y 1800 KN €9, d 50 Km/Hr <l 412l atld 52 £9.671 tiil 21aziHs
6101 8 N/KN L £2 @lold, $14 dl sileoy< HIZ Y19z KW HL 24l

The forces are acting in a system are shown in figure -1. Find magnitude,
Direction and Position of the resultant forces.

215(d-1 Hi odlAl UHIEL 2is o0 UlEEd 51 52 69, Bl ool W] oo
YREUH i (2ol 2EL 24 ded 220 RamL eldl .

Find the weight of a box if it requires 40N effort parallel to surface to
move it up on the inclined plane inclining 30° with horizontal. Assume
u=0.25.

UHIAR A4 30° L vBll HAAd] Al AU1Zl Guz ollatd Gur wagal AUl
UHIA2 WO N o 6101 671521 89, oyl tflills 0.2U 1A dl 6l Ayl LAl

Answer the following questions.( Any 3 out of 5)
A2l nseAleAl oralor 2L (uHil 5165 4R 3 )

Find the forces in the Jib and tie when a load of 4800 N is hung from the
crane as figure 2.

2s5(d 2 Howot 5Hidl 4800 N <l MU d25149IHL 1A AR 0L i<, 215 Hi
Q1AL AL AL

State and explain law of machine.
42 Al (M QUi 244 qu1ondl,

Calculate C.G of T-section as shown in Fig 3 having Flange 15 X 2 cm
and web 20 X 2 cm.

~ =~

T 245121 H18E98 2U5[A 3 Howod 2cam=4 [6lg, ALYl seoy 1UX 2 dHl2Ad
20 X 2 aHl doL 19,

Find support reaction for the beam shown in Fig.4.

2U5lA y Hicalewl Hoyordl oflu Wiz 2512l uldlsa sl
Find centroid of ISA 90 X 60 X 6 with longer leg vertical.
ISA (z0X20X% HIZ &g Ml

Answer the following questions.(Any 3 out of 6)
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Find support reaction for the beam shown in Fig.5.
2Usld U Hi 2l Yorordl ol Hiz 2siotidl ulalsal s,

For a simple wheel and axle diameter of axle is 40cm and diameter of
wheel is 70cm. Find an effort required to lift a load of 1000N if efficiency
IS 85%.

RAIEL A5 2 4] HIZ A5l A1 90 cm i 42l Al 2414 wo cm 9. ol
SIAHAL CU% Gl dl 1000 N ®I2 Glsal 5532 WAt 2liAl.

A ladder weighing 120N is 4m long. It is resting against a smooth wall at
top and bottom end on rough floor. The angle of ladder with horizontal is
60°.A man weighing 900 N is standing at top of the ladder. Find minimum
horizontal force P required at bottom of ladder to prevent sliding. uf =
0.25

215 % m Aiofl (00 120 N sy 8219 9.4 AHlEldsy 25 534 i dldl 12
6021 vl 259e 9. (A0l 212 Uz <00 N asy<-l HiB GHAE €9, . [Azelq
U5l p2s1991 sx3ld Uz UHidR [zaUmi ox3<l 6101 P dibluf = 0.25

Explain Bow’s Notation.
041G, AIHS0L YHMAL

Prove thata = ¢, where o= Angle of Inclined plane ¢ =Limiting angle
of friction

Ao s s a= 5ot o= [A%H 510 204 ¢ = 2l
Define couple and its characteristics.
LN 9| £9 D1l dell ARIAHL SrRUAL

OR

Answer the following questions.(Any 2 out of 4)

{2l UgeAlAl oxaLoL 2L (o Higl 515 L 2)
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From a well 8.0 m deep water is to be lifted by a pump to the water tank
5.0 m above the ground has capacity of 5000 liters. Find the power of
pump to fill the tank in 35 minutes. Assume efficiency of pump is 70 %.

5000 (@22 aHdidl welldl 2isl orHladl dagel sHl2z GuisH suddl .
orl2dl 8 Hl22 Galdul suddl 2is w¥y Higl well uru gaRl wel  zislul
2a19dl, 9. opl wlBll 15 4l dl2HL 2214l 2alq st dl orzdl ular <l aedsl
52 uwUl 513 audL HIR.

Define Static friction, Rolling Friction and Sliding friction and Laws of
friction.

(Raad ade, Aol el sid 125 2o AxmAl 29l (] Qv

Following are the specification of a single purchase crab. Diameter of
Drum =200 mm , Length of lever = 1200 mm, No of teeth on pinion
10,No of teeth on Spur wheel = 100 . Find the velocity ratio of the
machine. On this machine efforts of 100 N and 160 N are required to lift
the load of 3000N and 9000 N respectively. Find the Law of Machine and
efficiency at the Load of 9000 N..

A2 sypuel uHIL Rad uzAR 5o AL |l YR 9. dig g1 Al iy =
2oomm,dlazdl doiss =1200 mmuldlad Guz eidl <l val = 4o,
2uedldBUR gidldl Avai=100.21 Hallddl 99 2Pl 2iHl Ml Gur
100 N 24 150 N <l WA 215H 3000 N 21 000 N <l M2 Glasal
HIZ 6732 US 8.dl 2 <Al [Hau Lot 000 Al MIz Gasdl s2dl 51 audl
HOA?

Find Centroid of the lamina as shown in Figure 6.
2U5(d 6 HI2 Elseg AL,
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