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Find the magnitude of the resultant and its direction of the following forces acting at a | [6]

v SFx ond I fy — 2. mark.
> Reswtant 4 direcion — 3 mark
Find support reaction at A and B for the beam AB as shown in fig.
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a) Locate the centroid of the shaded region shown in fig.
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OR
b) Locate the centroid of the shaded region shown in fig.

50 mm
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4 morks.

» X ¢ Y calcaladons

¢) Calculate Moment of Inertia for the fig. shown below with respect to X and Y axis
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OR

d) Calculate Moment of Inertia for the fig. shown below with respect to X axis shown in
fig. All dimensions are in mm.

300 mm

400 mm
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a) Determine the horizontal force P needed to just start moving the 30 kg block up the
plane as shown in fig. Take ps = 0.25

. FBD of Block — 2 Mary .
« EqQuilibfuem  fqualions __ g mare .
« calcudade, Hexteort@l fexce (P — 3 mark, .

OR
b) The 15 m ladder has a uniform weight of 80 N and rest against the smooth wall at B

shown in Fig. If the coefficient of statics friction at A is pa = 0.4. Determine the
smallest angle at which the ladder will not slip.

Foee Body Diagram CFED) o Ladder o
— 2 Masrks.

[16]
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. Equilibium  pquadions — 3 mark |

« calcadodion gmallegt angle (@) — 3 marky.

c) A flexible cable which supports the 100 kg block is passed over a fixed circular drum
shown in Fig. subjected to a force P to maintain equilibrium. If the coefficient of friction
between the cable and drum is ps = 0.3, determine the range of P.

100 kg block

+  Free Body Diagram CFBDD) of Block
— 2. morks |

© CdadaHons &) Bet Bidon

foevmuwd — 2 mark

R - 2 marks

d) A cable is passing over the disc of belt friction apparatus at a lap angle 180° as shown
in fig. If coefficient of statics friction is 0.4 and the weight of the block is 500 N,
determine the range of force P to maintain equilibrium.
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a) Determine the work done by all forces acting on the block of 18 kg as shown in Fig. as
it moves 12 m upwards along the plane. Take coefficient of kinetic friction pyx = 0.2.
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- Work done ( W0 8 marks.

OR

b) Disk A has a mass of 250 g and is sliding on a smooth horizontal surface with an initial
velocity of 2 m/s. It makes direqt collision with disk B, which has a mass of 175 g and is
originally at rest as shown in Fig If both disks are of the same size and the collision is
perfectly elastic, determine th2 velocity of each disk just after collision.

gt | . weii Yy - V2
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c) A ball has a mass of 30 kg and is thrown upward with a speed of 15 m/s. Determine
the time to attain maximum height using impulse momentum principle. Also find the
maximum height (8)

» Time do atfain max. helght= —— 4 mars, .

. Mazeimoun Helght (Hma) — £\ marky

OR
d) define following terms with neat sketch
1) Central impact

2) Direct impact

o Pefinadion — | Marks

3) Oblique impact

OSke}d)——J,mMﬁ_

4) Eccentric impact

5) Direct Central impact
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