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Answer the following gueétions.
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Question 1 (23 marks)

a, (i) At what displacement of SHO is the energy half kinetic and haif potential energy.
(if) What is the fraction of the total energy of SHO js kinetic and what fraction potential when

the displacement is half the amplitude. (8 marks)
b What is the equation describing the motion of a spring that is stretched 8.8 em from
equilibrium and then released, and whose period is 0.75s. (5 marks)
c. In the corresponding figure, the length of string (L) is 7m. (5 marks)
_ Find the frequency of wave in each case a,b and c.
. Note the velocity of wave is constant for all cases and equal to 300 m/s.

d. A piano string is 1.10 m long and has a mass of 9.00 g. (a) How much tension must the string be under if it is
to vibrate at a fundamental frequency of 131 Hz? (b) What are the frequencies of the first four harmonics? (5

marks) .
Question 2 ' (22marks)

a. True or false with explain:

P) If you want use LRC circuit as electrncal oscillator, the relation between the required electric components is
R? > 4L/C :

ii) The design of shock absorbers in car under condition of underdamping. ‘ (6 marks)

b.7. A 750g block oscillates on the end of a spring whose force constant is k = 56.0 N/m. The mass moves in a
fluid which offers a resistance force ¥ = -bv, where b = 0.162N.s/m. (a) What is the period of the motion, (b)
What is the fractional decrease in amplitude per cycle and (c) Write the displacement as a function of time if t =

0,x=0,and at t=1.00s,x=0.120 m. (6 marks)
c. i) Drive the expression of velocity for transverse wave traveling throngh a certain cord under tension. ii) Is
the velocity of wave increased, if you use denser cord? {5 marks)

d. A piano string is 1.10 m long and has a mass of 9.00 g. (a) How much tension must the string be under if it is
to vibrate at a fundamental frequency of 131 Hz? (b) What are the frequencies of the first four harmonics? (5§

‘marks)

Question 3 (23 marks)
a. i) what is the physical meaning of beating phenomenon? n) Drive the expression of the beat frequency. (5
marks)

b. A bat at rest sends out ultrasonic sound waves at S0KHz and receives the then returned from an object

moving away from it at 25m/s.What is the received sound frequency? (speed of sound in air is 343mls) &)
marks)

c. Consider a’series RLC circait for which R =7.60 Q, L = 2.20 mH, C = 1.80 pF. (a) Calculate the frequency of

the damped oscillation of the circuit. (b) is the electric charge in the circuit oscillating? (5 marks)
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d. True or false with explain: (8 marks)

i) The following figure shows the intensity distribution for the interference fringes from two waves of same

‘frequency and amplitude.
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ii) The corresponding figure represented a glass lens with refractive index (n; =
1.3) coated with thin film of transparent material refractive index (nz = 1.45).
The required minimum thickness of thin film to reduce reflected light is

= K ’ where/?, is the wavelength of light.
2n2
iii} In case of single slit diffraction, the width of central maximum equal to the width of subsidiary maximum.

Question 4 (22 marks)

a. In air wedge interference, prove that the distances between fringes are equally spaced. (5 niarks)

b. How you can determine the wavelength of light source using Newton's rings experiment? (5marks)

c. The intensity on the screen at a certain point in double slit interference pattern is 64.0% of the maximum
value. (2) What minimum phase difference (in radians) between sources produces this result? (b) Express this
phase difference as a path difference for 486.1 nm light. (6 marks)

d. A diffraction grating has 16000 ralings in its 2.4 ¢m width, Determine (a) its resolving power in first and
second orders, and (b} the minimuam wavelength resolution AA it can yield for A ~410nm (6 marks)
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