PRACTICE TEST PAPER BASED ON BOARD QUESTION PAPERS OF PREVIOUS YEARS (WAVE OPTICS)
1.
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Which of these waves can be polarised? (a) Heat Waves (b) Sound Waves. Justify your
answer
Draw the shape of the wavefront coming out of a convex lens when a plane wave is
incident on it.
Draw the shape of the wavefront coming out of a concave mirror when a plane wave is
incident on it.
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Name the phenomenon which proves transverse wave nature of light. Give two uses of
the devices whose functioning is based on this phenomenon.
Name the phenomenon which is responsible for bending of light around sharp corners
of an obstacle. Under what conditions does this phenomenon take place? Give one
application of this phenomenon in everyday life.
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(a) Unpolarised light of intensity I0 passes through two polaroids P1 and P2 such that
pass axis of P2 makes an angle θ with the pass axis of P1. Plot a graph showing the
variation of intensity of light transmitted through P2 as the angle θ varies from zero
to 180°.
(b) A third polaroid P3 is placed between P1 and P2 with pass axis of P3 making an angle
β with that of P1. If I1, I2 and I3 represent the intensities of light transmitted by P1, P2
and P3, determine the values of angle θ and β for which I1 = I2 = I3.
(a) Two monochromatic waves emanating from two coherent sources have the
displacements represented by y1 = a cosω t and y2 = a cos (ωt + φ), where φ is the
phase difference between the two displacements. Show that the resultant intensity
at a point due to their superposition is given by I = 4 Io cos2 φ/2, where Io = a2.
(b) Hence obtain the conditions for constructive and destructive interference.
In what way is diffraction from each slit related to the interference pattern in a double
slit experiment
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15.

The arrangement used by Thomas Young to produce an interference pattern is shown
in the given diagram.
Justify why there would be no change in the ‘fringe width’ when the main illuminated
slit (S) is shifted to the position 𝑆𝑆′ as shown.
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State Huygen’s principle in wave-optics. How did Huygen ‘explain’ the absence of the
backwave? Use this principle to draw the refracted wave front for a plane wave
incident from a denser to a rarer medium. Hence obtain Snell’s law of refraction.
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The ratio of the widths of two slits in Young’s double slit experiment is 4 : 1. Evaluate
the ratio of intensities at maxima and minima in the interference pattern.
(b) Does the appearance of bright and dark fringes in the interference pattern violate,
in any way, conservation of energy ? Explain.
(a) Define a wavefront. How is it different from a ray ?
(b) Depict the shape of a wavefront in each of the following cases.
(i) Light diverging from point source.
(ii) Light emerging out of a convex lens when a point source is placed at its focus.
(iii) Using Huygen’s construction of secondary wavelets, draw a diagram showing the
passage of a plane wavefront from a denser into a rarer medium.
(a) Show, giving a suitable diagram, how unpolarized light can be polarised by
reflection
(b) Two polaroids P1 and P2 are placed with their pass axes perpendicular to each
other. Unpolarised light of intensity Io is incident on P1. A third polaroid P3 is
kept in between P1 and P2 such that its pass axis makes an angle of 60
 wi
that of P1. Determine the intensity of light transmitted through P1, P2 and P3.
(a) In Young’s double slit experiment, describe briefly how bright and dark fringes
are obtained on the screen kept in front of a double slit. Hence obtain the
expression for the fringe width.
(b) The ratio of the intensities at minima to the maxima in the Young’s double slit
experiment is 9 : 25. Find the ratio of the widths of the two slits.
(a) Describe briefly how a diffraction pattern is obtained on a screen due to a
single narrow slit illuminated by a monochromatic source of light. Hence obtain
the conditions for the angular width of secondary maxima and secondary
minima.
(b) Two wavelengths of sodium light of 590 nm and 596 nm are used in turn to
study the diffraction taking place at a single slit of aperture 2
– 610m. The
distance between the slit and the screen is 1.5 m. Calculate the separation
between the positions of first maxima of the diffraction pattern obtained in the
two cases.
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