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Physics and Astronomy Department
College of Sciences-King Saud University
Phys 104, Final Exam, Second Semester 26/4/1427 H
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&, =8.85x 10" CY/N. n?’,
m,=9.11 x 10" kg,

k=9x10° N.m*/C?,
m,=1.67x 107 kg,

le|=1.6x 10" C,
g=9.8 m/s’,

G=6.67x 10" N.m’/kg’
Uo =41 x 107 T.m/A

Choose the Correct Answer
All Answers are given in MKS units

Exam Duration: Three Hours
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Q1- If the charge distribution on the rod between L and
—L (Fig. 1) is uniform, then the Y-component of the

AY

electric field at p is: L
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Q2- The figure describing the displacement (x) of the Figure (1)
accelerated proton (Fig. 2) as a function of time (t) is: N
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Q3- In figure 3, the ratio of the electric flux through the

cube (Dcype) to that through the sphere (Dgphere) is:
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Q4- An infinite, conducting plate carries a uniform
charge density of 0.20 nC/m’. The magnitude of the

electric field near the plate surface is:
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Q5- The total electric potential at p (Fig. 4) is equal to
zero when the distance (x) is equal to:
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Q6- The change in the proton’s electric potential energy
when moved from a to b in Fig. 5 is:
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Q7- The equivalent capacitance between the points a
and b in Fig. 1 is:
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Figure (4)
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Q8- What is the distance between the plates of a
parallel plate capacitor if its capacitance C = 2 nF and

its plate area A = 100 cm>?
ol (5 sie CEiSa a5l G Adlisall G ol (e -
A) 1.1 x10” B)8.8 x 107

C) 22x 107 D) 4.4x 107

Q9- An isolated capacitor of capacitance C;=10 uF has
been charged to an unknown voltage V, and then
connected in parallel to an uncharged C,=4 uF
capacitor. If the voltage across the two parallel
capacitors is 20 V, what is the value of the unknown
voltage V¢? ‘
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Q10- The fractional change in the resistance (AR/Ry) of
an iron filament (a=5x10" °C""), when its temperature
decreases from T;=50 °C to T=25 °C, is:
2ie (0=5x107 °C) wasll e Jiié el & (AR/Ry) (omsl) Lsail) s
1w T=25°C ) Tp=50 °C e 4500 s> A )2 pais
A)-0.5 B) - 0.125
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Q11- A toaster is rated at 600 # /120 V. The current of

the toaster is:
Dla 8 120 Vo lie g Jia 5 Ladie 600 3o ducnna b8 CulS 1Y s
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A)72 % 10° B) 0.5
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Q12- If the cost of electricity is 0.120 SR /kWh. With
this unit price, the cost of leaving a 40.0 W lamp on for
two weeks is:
Janni 4805 8 de i ol g LS S U5 0,120 sleS 3 s culS 13 -
6 st (e samd Baal Tal 5 €0 48508 L jeS luaas
A) 1.61 x 102 SR B) 0.8 x 10% SR
C) 0.8 SR D) 1.61 SR
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Q13- In Fig. V, the potential V is:
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Q14- If the given circuit, Fig. A, is at steady state, then
the current [ is:
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Q15- Lamps 1, 2 and 3 are connected as shown in the
diagram (Fig. 9), the brightest is/are:
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Q16- A positively charged ion has a mass

m=3.2 x 10?® kg and a charge ¢". After being

accelerated through a potential difference AV =833 7,

the ion enters a magnetic field B = 0.92 T perpendicular

to the motion of the ion. The radius of the path of the

ion in the field is:

s> DA Jaxh o atindy m=3.2 x 107 kg 4 can 50 (53l J22 13 -
38 eladl e Lagee B=10.92 7' Luskline Ylae ¢ AV = 833 Vo _lake

is st Jlaall 138 Ao sl plad Caad (8 ¢y 5!
A) 0.02 B) 0.04
C) 0.08 D) 0.12

Q17- A crossed-field velocity selector has a magnetic
field of magnitude 1 x 1072 7. If 10 KeV electrons are
to pass through undeflected, then the electric field
strength is:
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C) 3% 10° D) 6 x 10°

Q18- Two long, parallel conductors separated by 10 cm

carry currents in the same direction, I, =5 4 and

I, = 8 A. The force per unit length exerted on each

conductor by the other is:
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Q19- A 200-turn circular coil of diameter d =20 cm is

perpendicular to a uniform magnetic field that changes
linearly in magnitude from 0 7to 0.50 7 during 1 sec.

The magnitude of the electromotive force (emf)

induced is:
plaiie uadalize Jlaal Yoo a3ldl e 520 om0k (g iy cale a2ty -
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A) 1.57 B) 3.14
C) 6.28 D) 12.56
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Q20- Find the energy associated with the magnetic field

of'a 300-turn solenoid in which a current of 2.5 4

produces a flux of 5.0 x 107 Wb.
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Q21- Calculate the magnetic force (Fuagnesic) In Fig. 10

exerted on the bar when it moves to the right at a

constant speed of 200 cm/s in a uniform 2.0 7' magnetic

field directed into the page.
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Q22- Figure ‘) shows an RLC circuit, from that what

is the source frequency (f)?
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A) 50 B) 100
C) 200 D) 400

Figure (10)
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Q23- What is the total impedance (Z)?

(Z) S (Anilaall) 48 glaall s Lo -
A) 181 B) 171
C) 281 D) 271
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Q24- What is the circuit resonance frequency (w,)?

(o) 5l (il 2355 laie La - e
A)44.5 B) 561
C) 198 D) 396

Q25- What is the power consumed in the circuit?

€500 8 ASTgtuual) 5081 s Lo -
A) 510 B) 1021
C) 2042 D) 4084

Figure (11)



