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15. a) The two blocks of mass 20 kg and 40 kg are connected by a rope passing over
a friction less pulley as shown in Fig. 15(a). Assummg co-efficient of friction
as 0.3 for all contact surfaces. Find the tension in the string, acceleration of

- the system. Also compute the veloc1ty of the system after 4 second starting

from the rest.
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'b) An mextensﬂale strmg passmg ove1 a smooth pulley as shown in F1g 16(b)
joining two blocks. If the ‘blocks are released mmultaneously from rest,
determine the velomty of block A after it has moved over 2 m and the tension
in the string. Assume the co efﬁment of frlctlon at the contact surface is 0.2.
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PART - A (10X2—20 Marks)

. A vector Fstarts at point (2, —1, 2) and passes through the point (—1 3 5) Find

its unit vector,
State the principle of transmissibility.
Give the different types of support in beams.

State Varignon’s theorem.

. Define ‘centroid of a plane area’,

What do you understand by mass moment of inertia ?

A train running at 80 km/h is brought to a standing halt after 50 seconds. Find
the retardation.

. What is dynamic equilibrium ?

What is dry friction ?

What is general plane motion ? Give one example,
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11. a)

b)

. attached to it at B and C. It passes round a small smooth peg at D carrying

2 (A -

(5x16=80 Marks)

PART - B

A horizontal line PQRS is 12 m long, where PQ = QR = RS = 4m. Forces of

1000 N, 1500 N, 1000 N and 500 N act at P, Q, R, S respectively in downward
direction. The line of action of these forces iﬁakes angle of 90°, 60°, 45° and 30°
respectively with PS. Find the magmtude dlrectlon and position of resultant
force. o I (16)
A light string ABCDE whose extremlty A is flxed has weights W, and W,

a welght of 300 N at the f1ee end E as shown Flg 11 b. If in the equilibrium
posttion, BC i is horlzontal and AB and CD make 150° and 120° with BC, find

) Tensmns in the p01t10n AB BC and CD of the stung and (il) Magnitudes

12. a)

of\?Vl.a\ndW2 S | | (16)
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A roller of radius 30 cm weighs 2.5 kN. It is to be pulled over a rectangular
obstruction of height 10 cm by a horizontal force F passing through the centre

of the roller. Find the magnitude, if the force F required just to turn the roller
over the corner of the obstruction, Also find the magnitude and direction of

the minimum force required for the same. ' (16)

(OR)
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b)

13. a)

b).
= and “y’ axes through the cent1 oid. |

14, a)

b)
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i} A body of mass 900 kg is suspended by two cables PR and PQ making an
. angle of 40° and 50° 1eSpect1vely with the ceiling; Find the tensmn in the
- cables PQ and PR. (8)
1) A father and his son carry a block of mass 50 kg by using a uniform bar of
length 3 m and mass 16 kg. The son can bear only half the load carried

by the father. Find the location’ of the block on the bar. (8)
Determine the location of cent1 0id for the rzght angle triangle from the first
pr 1nc1p1es and find the volume of cone usmg Pappus Guldinus theorem. (16) -
(OR)

[ {3 ]

Calculate the moment of inertia of the sectxon shown in F1g 13(b) about “x _
i ~>1 }f‘lﬂmm _' e RN
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Fig. 13(b)

Two stones A and B are projected from the same point at inclinations of 45° '
‘and 30° respectively to the horizontal. Find the ratio of the velocities of
projection of A and B if the maximum height reached by them is the same. (16)

(OR)
A block and pulley system is shown in fig. 14(b). The coefficient of kinetic
friction between the block and the plane is 0.25. The pulley is frictionless. Find
the acceleration of the blocks and the tension in the string when the system is
just released. Also find the time required for 100 kg block to come down by

2 m. (16)




