Code No: 152AH

Tlm'ﬁ 3 hoars A /
Nofe: This questron p per contains fw parts Aand B, %

. State-and explain pappus theorem I~

+ Find-the magmiude of.forces Fy.and-Fy.if they act at rlght angle
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Part A is compulsory which carries 25 marks. Answer all questlons in Part A
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

Dlstmgulsh types of fI‘lCthl’l Lo ! C [2]

What is product of inertia illustrate with example. 121
State the principle of impulse-momentum. [2]
Write work energy equation for rotating bodies. [2]

Discuss the equations of equilibrium for coplanar system of forces. [3]

What-is perpendlcular axis theore.m‘7

Explain D’Alembert’s principle in plane motion. [3]
PART-B
(50 Marks)

£ they act at 60 thelr resultant IS 7 N

at O as shown in figure 1. Determine:

i) The moment of the 75N force about O,

i) The magnitude of the horizontal force applied at A which creates the same moment
about O and

» 1i).The smallest force applied at A which creates the same moment about O,

[10}-..

moment about 0?2

To move a boat uniformly along the river at a given speed, a resultant force R = 520N is
required. Two men pull with force P and Q, by means of ropes, to do this. The ropes
makes an angle of 30° and 40° respectively with the sides of the river as shown in
figure 2. Determine the force P and Q, If 0; = 30°, find the value of 62 such that the
force-in the rope Qs mlmmum . Whatis the mlmmum force Q? » ., e

Défirié normial and tarigential acceleations ofh particle;” [3] £

’thelr resultant i is, 3/ LN,

A"75'N vertical forceis applied to the’ end of a poIe‘.3 T long whxch '1s attached toa shaft"g

V) How far from the shaft at ‘_O_.a 200 N vertlcal force must act to.. create tne samr:'f3




b) A 30 kg collar may slide on frictionless vertical rod and is connected to a 34 kg counter
weight as shown in figure 3. Find the value of h for which the system is in equilibrium.
[5+5]
400 myn
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4.a) Two blocks W; and W, which are connected by a horizontal bar AB are supported on
rough planes as shown in figure 4. The coefficient of friction for the block A = 0.4. The
angle of friction for the block B is 20°. Find the smallest weight W, of the block A for
which the equilibrium can exist, if W, = 2250 N.

ous.semi cf}:b"ﬁlaai‘-‘.pla:te of radius’ eriA.as
shown in figure 5. Find the angle made by its straight edge AB with the vertical. [5+5]

Figure: 5
~OR
- 5.a) Two blocks W; and W, resting on two inclined planes, are connected by a horizontal bar
AB as shown in figure 6. If W; equals 1000 N, determine the maximum value of W, for
le of limjting friction is 20°




mm. [5+5]
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( Figure: 7

6.a) Find the MI about the centr01dal axis in f gure 8.

7. Find the MI about the centr01dal axis and about xy axis for figure 9 shown. All
dimensions are in mm. [10]

|| 50 ’

= . i x

Figure: 9

c1rcumference at 60 in the cIockw1se dlrectlon from the top at any mstant
b) A 600mm diameter flywheel is brought uniformly from rest to a speed of 350 rpm in

20 seconds. Determine the velocity and acceleration of a point on the rim 2 seconds after

starting from rest. [5+5]




' 9.2)

b) .

Find the least initial velocity with which a projectile is to be projected so that it clears a
wall 4m height located at a distance of 5Sm, and strikes the ground at a distance 4m
beyond the wall as shown in figure 10. The point of projection is at the same level as the
foot of the wall.
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Figure: 10

restltutlon is; 0 707:

10.a) A body weighing 20 N is projected up a 20° inclined plane with a velocity of 12 m/s,

b)

coefficient of friction is 0.15. Find the maximum distance the body will move up the
inclined plane.
Two blocks of weights P and Q are connected by a ﬂexible but inextensible cord and

.4

P=54N;Q=25N; p=1/3. [5+5]

AL AR

Flgure 11

blocks and the plane is 0.3. Pulleys are smooth [10]

260N




