
Physics I

[1st Internal Exam, for 1st semester, 2009 session]

Time 1 hr 30 minutes

Group A 20 marks [10 questions × 2 marks]

Group B 20 marks [2 out of 3 questions × 10 marks]

Group A [short/objective questions]

1. By looking at d2x
d t2 +2β

dx
dt +ω2

0 x = 0, find out the unit of β , each term in the equation
has the same unit.

2. In the function x(t) = A1e−β t cos(ω1t +θ), what is the amplitude, time period and
the phase.

3. Write the steady state solution for a forced oscillation.

4. Phase difference δ = tan−1( 2βω

ω2
0−ω2 ). Show a simple plot of δ Vs ω

5. For a restoring force F =−kx, what is the potential energy (P.E.)?

6. For x(t) = acos(ωt + θ), show total energyE = P.E. + K.E. = 1
2 ka2, K.E. is the

Kinteic Energy

7. Write the principle of a superposition

8. Differentiate between coherent and incoherent superposition

9. Twenty sinusoidal waves of equal amplitudes superpose incoherently to pro-
duce a resultant wave of intensity 0.5 watt

m2 . What would be the resultant intensity
if the waves superpose coherently.

10. Two waves of same frequency have amplitudes 2 units and 3 units respectively.
Find the ratio I1 : I2 where I1 is the intensity of resultant wave in coherent super-
position and I2 is the intensity of the resultant wave in incoherent superposition.

Group B [Long type questions, write steps in detail, answer any two]

1. An oscillatory system is associated with a restoring force, a damping force and
a periodic force Fp = F cos(ωt). Set the equation of motion by using F = ma. By
introducing the variables β and ω0, derive the differential equation for forced
oscillation. Write the solution for this differential equation in two parts, a com-
plementary solution and a particular integral solution.

2. The general solution of a damped harmonic oscillation is given by: x(t) =
e−β t [A1e(

√
β 2−ω2

0 )t + A2e−(
√

β 2−ω2
0 )t ]. Write the conditions for overdamping, un-

derdamping and critical damping. Give one example from each and draw the
diagram to show the behavior in each situation. Starting from the condition of
underdamping behavior arrive at the solution: x(t) = Ae−β t cos(ω1t +θ)

3. Find the intensity of the resultant wave in two beam coherent and incoherent
superposition respectively.


