Physics 2
Final Exam
09/13/2025 

Time Duration: 1h 30m

1. Choose the correct option for each multiple-choice question listed below.

i. An object of mass m is attached to a spring of constant k and oscillates on a horizontal, frictionless surface. If the mass is replaced with 2m and the spring with one of constant 2k, what happens to the angular frequency of the oscillation? Assume simple harmonic motion. 
(A) Doubles.
(B) Halves. 
(C) Increased by a factor of .
(D) Remains the same.

ii. For a simple harmonic oscillator of amplitude xm​, at what displacement x is the total energy half kinetic (K) and half potential (U),  K=U?.
(A) 
(B) 
(C) 
(D) 
iii. A sinusoidal wave travels along a string. The time for a particular point to move from maximum displacement to zero is 0.5s. What is the time period of the wave?
(A) 0.5 s 
(B) 1.0 s
(C) 1.5 s 
(D) 2.0 s


iv. If the phase difference between two interfering waves is 0, then the two waves will:
(A)  Interfere Constructively
(B) Interfere Destructively
(C) Intermediate result
(D) Not interfere

v. Standing wave is created in a string of length L. How is the wavelength  of the wave related to the length L of the string when the resonance corresponds to the third harmonic?
(A) 
(B) 
(C) 2L/3
(D) L/2

vi. In Young’s Double Slit experiment, the central point is called central maximum and it is a bright fringe because:
(A) 
(B) 
(C) 
(D) 

vii. If the surface temperature of a star is 6000 K, what will be the wavelength at which the intensity of the emitted radiation is maximum?
(A) 300 nm
(B) 500 nm
(C) 600 nm
(D) 700 nm

viii. Compton effect is an experimental proof in the support of?
(A)  Particle theory of light
(B)  Wave theory of light
(C) Both
(D) None

ix. What must be the minimum energy of a photon to produce an electron and positron pair?
(A)  ½ mec2
(B) mec2
(C) 2mec2
(D) 3/2 mec2
x. If an electron jumps from n=3 to n=2 inside a hydrogen atom, what will be the energy of the emitted photon?  
(A) 3.98 eV
(B) 2.18 eV
(C) 13.6 eV
(D) 1.89 eV
2. Mark each of the following statements as True or False.
i. The speed of a simple harmonic oscillator is greatest at the extreme points.
ii. Electromagnetic waves do not require any material medium for its propagation.
iii. If a star appears bluish, it is hotter than the Sun.
iv. [bookmark: _GoBack]Planck’s hypothesis suggests that the energy of any molecular vibration could be only a whole number multiple of hf.
v. Experimental results from a photoelectric effect experiment shows that changing frequency of the incident light does not change the KEmax.

3. In a double-slit experiment, the distance between slits is 5.0 mm and the slits are 1.0 m from the screen. Two interference patterns can be seen on the screen: one due to light of wavelength 480 nm, and the other due to light of wavelength 600 nm. What is the separation on the screen between the third-order (m = 3) bright fringes of the two interference patterns?

4. Two identical traveling waves, moving in the same direction, are out of phase by π/2 rad. What is the amplitude of the resultant wave in terms of the common amplitude ym of the two combining waves?

5. What is the wavelength of a Balmer line when an electron makes a transition from n=7 to n=2 inside a hydrogen atom. What is the energy of the emitted photon (in J and eV)?





