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1) A circular object of mass m and of radius R rolls smoothly (without sliding) along a frictional incline, as
shown below. In the following, which type of the object will roll with the highest acceleration?

(A) A disk (B) A solid sphere (C) A spherical shell (D) A ring (E) The same

2) The power radiated from a black-body is found to be 10 kW at 1000 K. What is the power radiated from the
same black-body at 2000 K?

(A) 1I0kW (B) 20 kW (C) 40 kW (D) 80 kW (E) 160 kW

3) A tank is filled with water of mass density oy, as shown below. What is the speed v of the water emerging
from the small hole? Assume that the height of / remains unchanged all the time.

(A)495m/s B)7m/s (C)99m/s (D)14m/s (E)49 m/s

h=2.5m
\"J

4) Assuming that the electric field intensity E = 10x i + 10y j +5 k (V/m), find the total electric charge
contained inside a cubical volume of 20 ¢cm on a side centered symmetrically at the origin.

(A)20 C (B) 0.16 C (C) 1.42x10'2 C (D) 1.77x107 C (E) 8.86x10! C

5) A triangular prism shown below has an index of fraction n=2. What is the critical angle & for the light from

the prism to air?
(A) 30°(B) 37° (C) 45° (D) 53° (E) 60° Incident ray

Reflected ray

6) A time-dependent voltage source V() = n*+2 Volt is connected across a parallel-plate capacitor with
separation d =3 mm and surface area 4 = 1 m?. What is the value of the displacement current in Ampere
between the plates at £ = 6 sec? (A) 102 (B) 10* (C) 10" (D) 10 (E) 1010
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7) For an electromagnetic wave with the magnitude of electric field E,, the corresponding average value of
the Poynting vector is S,. If the field becomes 2E,, what is the new average value of the Poynting vector?

(A)S, (B)(1.414)S, (C)2S, (D)4S, (E)8S..

8-19 MAMEE (BRI Y FEERFTERE MMELEEWERM )

8) As shown below, a 2 kg block that rests on a frictionless surface is attached to a horizontal spring with a
force constant k=202 N/m. When a 20 g bullet with speed of 404 m/s is shot into the block and embedded,
find the amplitude of the resulting simple harmonic motion (SHM) of the block with the embedded bullet.

T
L AANAAAAA

9) Write down the equation of motion of the above SHM.
10) What is the ideal efficiency of a Carnot engine operating between 27 and 627 °C?
11) An ideal gas of one mole at 400 K experiences a free expansion from volume V1 to V2= 2V1, what is the

value of the change of the entropy?
12) Determine the magnetic field (magnitude and direction) at P due to the current i in the wire shown below.

13) What is the magnitude of the magnetic dipole moment x of the corresponding loop shown above?
14) A de current i, flows through an infinitely long, straight wire, as shown below. What is the magnitude of
the net magnetic force exerted on the square loop which carries a clockwise current i5?

fa
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15) An electric dipole has a dipole moment of 1.6 x 107 C-m. Find the ratio of the electric potential at the
distances of 0.6 m and 0.9 m from the center of the dipole situated on a line making an angle of 60° with the
dipole axis. i.e. ¥(r= 0.6 m)/V(r=0.9 m) =?

16) Three resistors are connected to a battery with an output voltage of 4 V as shown below. Calculate the

value of current /» in Ampere.

2Q
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17) For a photoelectric effect experiment, the kinetic energy of the electron emitted from the surface of a
metal is measured to be 2 V. If the work function of the metal is 0.5 eV, what is the wavelength of the light

used in this experiment?

18) Based on Bohr’s model for a hydrogen atom, what is the emitted energy in eV for an electron moving
from an orbital with quantum number # = 2 to another orbital with quantum number » = 1? Note that the limit
for the Lyman series corresponds a transition energy of 13.6 eV.

19) What is the ratio of the wavelength between a photon () with energy of 54.4 eV and the de Broglie
wavelength (4.) for an electron with a kinetic energy of 54.4 eV? i.e. A/ =?

2021 A A AR (R 12 4 - S AR EH AR XN )

20) (a) Determine the magnitude of the electric field at the center of the square with four point charges on the
corners as shown below. (b) Determine the electric potential at the center of the square with four point
charges on the corners as shown below. (c) Calculate the total potential energy of this four-charge system.

*q +q

2a
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21. The figure below shows a hypothetical speed distribution probability density P(v) = N(v)¥/N for a system
of N gas particles. P(v) = AP for0 < v £ vo P(v)=dvet forve = v = 2vo; P(v) = 0 for v>2vo.

(a) Express the coefficient 4 in terms of vo.

(b) How many of the particles have speeds between 0 and vo?

(c) Calculate the average speed of the particles with v, = 320 m/s.

(d) Find the root-mean-square velocity vyms of this gas system with v, = 320 mys.

P{v) /

AVp? frmmmmm o m e

VO 2 Vo

*Useful information:

3 Gravitational acceleration g = 9.8 m/s?

3% Ideal gas constant R = 8.314 J/mol-K; Boltzmann constant k=138x102 J/K.

% Electric permittivity in free space &= 1/(47x 9x10°) = 8.85x10"? C*/N-m” or F/m
¥ Magnetic permeability in free space po = 471 x 107 T-m/A.

3 Bernoulli’s equation: p +% pv? + pgh = constant
X Momenuim of inertia about the center of mass for a circular object of mass M and of radius R:

A ting Jeom = MR? ; A disk Jeom = MR%2 ; A spherical shell Joom = 2MR2/3 ; A solid sphere Ioom = 2MRY/5
3% Magnetic field at the center of a circular arc of angle ¢and of radius R with carrying current i:

B<0)=§—;§<%>

3% Electron mass m=9.11 x 10! kg
3¢ Planck constant s = 6.63 x 103* J-se
% el ~0.37;1n2 ~ 0.69; In3 ~ 1.1; In5 ~ 1.6; In10 ~ 2.3




