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Uva Wellassa University, Sri Lanka ||
End Semester Examination — June/July 2009":
SCT 252-2 Physics II

Time: Two (02) hours

- Total 05 Questions
\ Answer four (04) questions only
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Disiinguish between Fraunhofer diffraction and Fresnel diffraction.
’ - (05 marks)

Derive an expression for the intensity distribution due to Fraunhofer
diffraction at a single slit. '

(12 marks)
Show that the intensity of the first secondary maximum is about 45%
that of the principle maximum.

(08 marks)

Describe the arrangement you would use to show the interference of
light from two similar small sources and point out the conditions that
are essential to the success of the experiment.
(05 marks)

Derive the formula relating the fringe width with the wavelength of
the light and the constants of the apparatus in a Young’s double slit
éxperiment.

) (12 marks)
In a Young’s double slit experiment two narrow slits were 0.5 mm
apart and the fringes were observed on a plane 100 cm from the plane
of the slits. It was found that the distance from the first to the’
eleventh bright fringe was 9.72 mm. Calculate the wavelength of the
light used.

(08 marks)
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03) i. Explain clearly the followings given below.
a. Concept of optical path
. b. Superposition theorem
‘ c. Huygens’ principle
d The phenomenon of interference .
(02x4=08 marks)
il. a Derive the Gauss’ formula for a lens. State the sign convention
| system you used. "
(09 marks)
b. An optical system consists of two thin lenses, a convex lens of
focal length 20 cm and a concave lens of focal length 10 cm,
and separated by a distance of 8 cm. An object 1 cm in height
is placed at a distance 50 cm from the convex lens. Find the
position and size of the image. |
(08 marks)
04) A mass m hangs from a uniform spring of spring constant k.
a. What is the period of oscillations in the system?
| (07 marks)
b. What would it be if the mass m was hung so that
(i) It was attached to two identical springs hanging side by
side (Fig 1(a))
(08 marks)

(i) It was attached to the lower of two identical springs

connected end to end (Fig 1(b))
| (10 marks)

(a)

Figure 01




05)

i. A particle is simultaneously subjected to three simple harmonic -

motions, all of the same frequency and along the x direction. The
amplitudes are 0.25, 0.20 and 0.15 mm, respectively. The phase
difference between the first and second is 45° and between the second
and third is 30° Find the amplitude of the resultant displacement and
its phase relative to the first (0.25 mm amplitude) component.
| (06 marks)
ii, ~Two vibrations along the same line are described by the equations y1=
A cos (10 mt) and y2= A cos (12 =t). Find the beat period, and draw a
careful sketch of the resultant disturbance over one beat period.
(07 marks)
iii. Construct the Lissagous figures of the combined motion.
(a) x =Cos (2 wt) and y="Sin (2 ot)
(b) x=Cos (2 wt) and y = Cos (ot)
(c) x=Cos (2 wt) and y = Cos (2 ot -45) '
(04x3=12 marks)
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