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Scholarship Test

Physics
A whistle whose air column is open at both ends has a fundamental frequency of 5100 Hz.
if the speed of sound in air is 340 ms *, the length of the whistle, in cm, is
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A small metal sphere of radius a is falling with a velocity v through a vertical column of a
viscous liquid. If the coefficient of viscosity of the liquid is 7, then the sphere encounters
an opposing force of
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To determine the coefficient of friction between a rough surface and a block, the surface
is kept inclined at 45° and the block is released from rest. The block takes a time t in
moving a distance d. The rough surface is then replaced by a smooth surface and the
same experiment is repeated. The block now takes a time t/2 in moving down the same

distance d. The coefficient of friction is
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A travelling acoustic wave of frequency 500 Hz is moving along the positive x-dir.ection
with a velocity of 300 ms '. The phase difference between two points x; and x; is 60°.

Then the minimum separation between the two points is
(A) 1 mm (B) I cm (C)10cm (D)1'm
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A cricket ball thrown across a field is at heights Ay and A; from the poi‘nt of projection at
times 1, and {, respectively after the throw. The ball is caughf by a fielder at the same
height as that of projection. The time of flight of the ball in this journey is
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A wooden block is floating on water kept in a beaker. 40% of the block is a.bove the wa_ter
surface. Now the beaker is kept inside a lift that starts going upward with acceleration
equal to g/2. The block will then

(A) sink (B) float with 10% above the water surface
(C) float with 40% above the water surface (D) float with 70% above the water surface
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A drop of some liquid of volume 0.04 cm?® is placed on the surface of a glass slide.
Then another glass slide is placed on it in such a way that the liquid forms a thin layer of
area 20 cm’ between the surfaces of the two slides. To separate the slides a force of
16x10° dyne has to be applied normal to the surfaces. The surface tension of the liquid is
(in dyne-cm™)
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An artificial satellite moves in a circular orbit around the earth. Total energy of the
satellite is given by E. The potential energy of the satellite is
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10.

A mass M at rest is broken into two pieces having masses m and (M-m). The two masses
are then separated by a distance r. The gravitational force between them will be the
maximum when the ratio of the masses [m:(M-m)] of the two parts is

(A) 1:1 (B) 1:2 (C)1:3 (D) 1:4
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Consider thre:s. vectors A = + j — 2k, B=t —j+kand C = 2t— 3] + 4k. A vector X
of the form aA + B (a and B are numbers) is perpendicular to C. The ratio of a and Bis
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