Physics and Astronomy Department
College of Science-King Saud University
Phys 104, Final Exam, Second Semester 2/7/1433 H
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k= 9x10?N.m?%/C?, €, =8.85x 10 C¥N.m?>, |e|]=1.6x10"C, G=6.67x10™ N.m%/kg?
m, = 1.67 x 10" kg, me = 9.11 x 10 kg, g=98m/s%,  uo=4nx 107 T.m/A
Choose the Correct Answer Exam Duration: 3 Hours

All Answers are given in MKS
unless the unit is stated
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Q1- The total charge of the helium nucleus of two protons and two neutrons equals:

A) -le] B) +le| C) 2fe| D) — 4le|
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Q2- In the figure, shown, F1 acts on the charge of 1 mC and F2 acts on the other one.
Accordingly this means:

_  —>

A)F1 =F2 B)F1 =-F2 C) [F1| < |F2| D) |F1| > |F2|
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Q3- The x-component of the resultant electric force exerted on g, equals:

y
ql |:resultant ql = q2: -200 mC
3m 5\ & Gs 9, = g, = 100 mC
g, < 4m = 4m < X
A) 22.3 x10° B) 20x10° C) 11.25x10° D) 9.8 x10°
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Q4- The y-component of the resultant electric force exerted on g4 (Q3) equals:

A) 22.3 x10° B) 20x10° C) 11.25x10° D) 9.8 x10°
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Q5- The resultant electric force exerted on g4 (Q3) equals:

A) 22.3 x10° B) 20x10° C) 11.25x10° D) 9.8 x10°
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Q6- The angle of the resultant electric force exerted on g4 with respect to the x-axis equals:

A) 26.1° B) 153.9° C) 63.9° D) 116.1°
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Q7- The electric field inside an insulating charged sphere at a distance r from the center is
proportional to:

A)r B) r? C) Ur D) 1/ r?
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Q8- The electric field at a point 30 m far from the middle of a charged wire of 1 km long
currying 40 C equals:

A) 8x10° B) 24x10° C) 12x10° D) 4x10°
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Q7- The electric potential difference of two points, separated by a distance d, in a uniform
electric field is proportional to:

A) 1/d B) 1/d 2 C) d? D) d
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Q10- The electric potential at a point 20 m far from a point charge of 15 mC is:

A) 6.75 mV B) 6.75 MV C) 0.34 mV D) 0.34 MV
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Q11- The total potential energy (interaction energy) of the charges, shown below, equals:

1mC -10mC 1mC
D75 @D
A) - 61.7 kJ B) — 34.3 kJ C) — 68.5 kJ D) -92.8 kJ

Al e aindl) (58 Nvie 20 PF 4 (850 Ll 5V o8 2568 2 Bl [ 20
Q12- An electric potential of 5 V is applied across a capacitor of 20 pF, the electric charge
acquired is:

A) 1/4 B) 4 C) 1/10000 D) 10000
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Q13- The equivalent capacitance of the capacitors in the circuit, shown, equals:

C C C
—
2C 2C C 2C 2¢
A)l12C B)2.25C C) 1.5C D) 0.67 C
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Q14- The maximum charge that can be placed in a parallel-plate capacitor of area 2x10 * m?
and filled by a dielectric of constant 2 and strength 14x10° V/m is:

A) 49.5C B) 49.5 mC C) 49.5 uC D) 49.5 nC
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Q15- The stored energy in a capacitor is proportional to:

A) Q? B) Q C) 1/Q D) 1/Q°
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Q16- The electric current when an electric charge of 5 C passes an area each 10 s is:

A) 0.5 B) 0.2 C) 5000 D) 2000
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Q17- The ratio of an electric potential across a resistor to the passing current is:

A) Resistance B) Conductivity C) Resistivity D) Drift Velocity
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Q20- If the current passing through a resistor is reduced to 0.3 of its value due to an increase
in the temperature by 250 C° while maintaining the potential difference constant, then the
temperature coefficient of resistivity (o) for the resistor material is:

A) 0.0133 B) 0.0093 C) 0.0173 D) 0.0013
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Q19- For two identical resistors the parallel combination is 5 €, so the resistance of each is:

A) 1.25 B) 2.5 C) 5 D) 10
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Q20- At equilibrium the electric current passing through R = 10 Q equals:
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A)1.2 B) 0.8 C) 04 D)0
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Q21- A charged particle of 3 C is moving perpendicularly with a magnetic field of 4 T. If its
speed is 200 m/s, the magnetic force acting on the particle equals:

A) 2400 B) 266.6 C) 15 D)0
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Q22- The electric field (E) needed to maintain the charged particle moving in a straight line
inside a velocity selector equals:

l++++++++++++++++++++H

E=2> B=120mT ®

4 @_’. ..................
v =100 m/s

A) 8.33 B) 12 C) 1.2 D) 0.83
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Q23- The direction of the magnetic force acting on the charge (Q22) is:

A) < B) — C1 D) |
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Q24- The magnitude of the magnetic field at a point located at a distance r from a long
straight wire currying an electric current is proportional to:

A)r? B)r C) r D) 1/r?
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Q25- If a solenoid of 0.5 m length, having 10000 turns, curries a current of 10 A, the magnetic
field inside it is:
A) 0.25 B) 0.5 C) 1 D)2
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Q26- Faraday’s law of induction relating the electromotive force &, magnetic flux @, and
time tis:

A) &=-dt/do B)t=-d £ldo C) &= -daldt D) @ =-d &7dt
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Q27- If the magnetic field is 15 mT , what is the magnetic energy density?

A) 179.1 B) 89.5 C) 11.9 D) 5.96
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Q28- The inductance of a solenoid is proportional to the square of its:

A) length | B) area A C) current | D) turns N
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Q29- The induced electromotive force between a and b equals:

«——Conductor
20 m/s
Sliding Conducting
Bar
A) 10 B) 40 C) 25 D) 1.25
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Q30- When voltage and current are in phase in an AC circuit, which of the following is in its
maximum value?

A) Impedance Z B) inductive Reactance .~ C) Resistance R D) Power p
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Q31- The frequency (f ) of the AC source is:

|

6 Q

1F
Qv V() = 0.4 sin(03 1)

A) 0.032 B) 1.884 C) 0.471 D) 0.0477
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Q32- The resonance angular frequency (,) is:

A)05 B) 0.707 C) 1.414 D) 2
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Q33- The circuit impedance (Z) is:

A) 6 B) 3 C) 6.6 D) 3.33
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Q34- The power factor equals:

A) 0.91 B) 0.455 C) 24.5 D) 32.3
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Q35- In an AC circuit having only one component in addition to the alternating source, if the
phase angle ¢ is positive, this infers that the component is:

A) Resistor B) Inductor C) Capacitor D) Battery




