Physics and Astronomy Department
College of Science-King Saud University

Phdys 104 - Final Exam
2"% Semester 1433-1434H

............................................................... s BN, Sl )
.................................................. Qo ) A guae anl L RA
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 (Questions: 5 pages) Exam Duration: 3 Hours

All Answers are given in MKS unless the unit is stated
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Q1- The electric charge of 5x10 %° neutrons equals

A) Zero B) -1.6x10 C) 50 D) 80
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Q2- The resultant electric force due to two identical spherical bodies equals 22.5 N. If each
has an electric charge of 10 ™, the separation of the charges is:

A)1.18 B) 2 C) 10™ D)8
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Q3- The horizontal component of the resultant electric field at the point p equals:

y

q, g,= 1nC
g smq ¢=-2nC
—O >—
3m p 5m X
A) 1 B) 2.36 C) 3.36 D)8
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Q4- The net resultant electric field at the point p (Q3) equals:

A) 1 B) 3.36 C) 2.56 D) 5.5
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Q5- The angle (6) of the resultant electric field (Q3) with the x-axis is:

A) 323° B) 203° C) 256° D) 113°

e R Lo ST 058 el Jlad) (8 Lpaas (o datil e e B Qa5 A1l 50l G e sl 5,0 s 3 7
Q6- In the case of a uniformly charged insulating sphere, the electric field has the largest
magnitude:

A) at Sphere Center B) on Sphere Surface C) Outside Sphere D) Inside Sphere
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Q7- In the case of an infinite charged sheet, the electric field near the surface is proportional to:

A) Charge B) Area C) Distance D) Charge Density
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Q8- The electric potential at the center of the circle and cube is:

7TMC® ©-4mcC
/5}%

© -10nC

A)5.2 B) -10.4 C)8.8 D)-21.21
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Q9- The total potential (reaction energy) for the system equals:

3mC@E-9m—-© -6uC

A) -12 B) -18 C) -108 D) -1.33
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Q10- At equilibrium, the charge stored in the second capacitor in uC unit equals:

Q=4uC _ 1 Q=7
C.=1mkF [ T C,=4mF
A)1uC B) 4 uC C) 8C D) 16 uC
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Q11- The equivalent capacitance between a and b is:

[1€
I

3C
o[
2C
A)6C B)3C C)15C D)C
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Q12- If the current passing through a conductor is reduced to one half, the drift velocity of the
electrons is changes to:

A) 1/4 B) 4 times C)1/2 D) doubled
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Q13- If the electric current passing through a light bulb is 3.31 Amp at 150 V, the energy
consumed in one week is:

A) 100 MJ B) 200 MJ C) 300 MJ D) 331 MJ
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Q14- If a conductor has resistance of 15 Q at 25 °C and 60 Q at 165 °C,
what is the resistance at 90 °C?

A) 90 B) 60 C) 36 D) 15
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Q15- The equivalent resistance between a and b in the circuit equals:

R
7.17RR
Tl a

A)0.33R B) 0.26 R C) 3.83R D) 8R
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Q16- The electric current passing through R = 10 Q equals:

20V
10 éSQ
5y 5Q

A) Zero B) 1 C) 2 D)3
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Q17- The magnetic force acting on the proton equals:

40°
B=2TX"
V =2000 km/s
o

A) 1.6x10™"° B) 1x10 © C) 4.9x10" D) 3.4x10 *®
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Q18- If the magnetic force acting on the wire equals 12 mN, the length (L) is:

X X X X X  B=4T

mA
X X X X X

wY

A) 05 B) 1 C) 2 D) 12
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Q19- What is the radius of the rotating motion for a particle of 10 mg and 5 mC moving in a
perpendicular magnetic field of 2 T with a speed 500 m/s ?

A) 10 cm B) 20 cm C) 25cm D) 50 cm
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Q20- The magnetic field due to electric current in a long straight wire having 100 A and at a
distance of 2 mm is:

A) 10 mT B)5mT C) 3mT D)2mT
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Q21- For a solenoid of n turns per unit length, the magnetic field is proportional to its:

A) n? B) n*? C)n D) n*?
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Q22- When the magnetic force exerted on wire 3 is zero, then the distance x equals:

® >
o1 .
5 m‘: IL=1A
@ l,=11 A
A)7 B) 4.8 C) 0.83 D) 0.5
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Q23- The magnitude of integrating ¢ B.ds over a closed path through which electric current |
IS passing equals:

A) 1 B) uoll C) &l D) I/ &
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Q24- If the magnetic flux though a portion of a closed surface equals -150 Weber, the
magnetic flux through the rest of the surface is:

A) -150 B) - 300 C) 150 D) 300
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Q25- A bar of length 1 m moves on two horizontal frictionless rails as

shown in the figure. If R=16 ©Q and a 4 T magnetic field is directed
perpendicularly into the paper, the applied force required to move the bar =
to the right at a constant speed of 4 m/s equals to:

AA
Wy
A

app

A) 2 B) 4 C) 6 D)8
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Q26- A long solenoid has a self inductance of 10 pH. The energy stored in its mag. field when it
carries a current of 10 A is:

A) 50 1] B) 250 1/ C) 500 1/ D) 5000 1]
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Q27- A series RLC circuit is connected to AC source of v(t) = 400 sin (345t ) and
i(t) =5sin(345t-1.317) if L=0.5H and R=20 Q, the total impedance of the circuit
equals to: (* what is inside the sine is given in the unit of Radian)

A) 2000 B) 80 C) 40 D) 100
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Q28- Iy Of the current in the circuit of Q27 equals to:

A) 3.53 B)5 C) 7.07 D) 282.8
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Q29- The frequency (f ) of the AC source in the circuit of Q27 equal to:

A) 50 Hz B) 55 Hz C) 60 Hz D) 90 Hz




tg st 270 J sl Ll g 2gadl (e @ skl B840 5 -V
Q30- Phase angle between the current and voltage of Q27 equal to:

A) 87.3° B) 75.5° C)60.2° D) 55°

Q31: The Inductive Impedance X, of the circuit equals to:

A) 0.5 B) 150.3 C)172.5 D) 345.7
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Q32- The maximum voltage across the capacitor in the circuit of Q27 equal to:

A) 562 B) 476 C) 250 D) 125




