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5@ 3 Physics and Astronomy Department
N\ j College of Sciences-King Saud University
b Phys104, Final Exam, 1$_t_Semester 1435- 36 ( THU. 10/ 3 /1436 H)

Choose the Correct Answer (7 pages): Exam Duration: 3h
All Answers are given in MKS unless the unit is stated ;
Put the correct answer in the given tables 4aiua Js Ay 8 488 )al) Jglaall J Aol L)) pia
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Q1) Two parallel plate capacitor each plate has an area A and the plates separation distance d.

If the electric field between the plates is E, then the charge of the capacitor is given by:

a.g,dA b. ,E/A ¢ 38 E’ d. &, AE

dale calial y agall jaias Juad &5 | mm Al Leghoaii Gaa olll 5 3 5ie iS4 220 V gl jaas da s (2004
6 s an il G S el Jladl [k = 5] Gea sl pale A 3le
Q2) A 220 V battery is connected to a parallel-plate capacitor with separation distance 1mm.

Now the battery is disconnected and a dielectric material [K = 5] is inserted between the
plates. The final electric field between the plates equals:

a. 22x10° V/m b. 22x107 V/m . 44x10° V/m d. 1.1 x10 °V/m

Pl A Al AU (Gl ) padia S o o] G Abaldll Alall e i 1) (B
(Q3) When the plate separation is doubled in a charged parallel-plate capacitor, the stored energy:

4. Decreases to half b. Decreases to one fourth
¢. Remains constant d. Doubled

Q4) If the cross-section area of a conductor is doubled while the current is remains constant, the drift
velocity of the electrons:

a. Decreases to half b. Decreases to one fourth
¢. Remains constant d. Doubled
1 s 3 4
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Q5) If the resistance of a wire changed from 40 Q to 30 Q when its temperature increased by 50

°C, the temperature coefficient of resistivity (0t) equals:

& 8.5 7r¢
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Q6) The rod in the figure is made of two conductors having the same cross section area. The first
is 0.3 m long, resistance R, and has a resistivity of 4x 107 Q.m, while the second conductor is
R1
0.4 m long, resistance R, and has a resistivity of 6x 10~ Q .m. The ratio of = equals:
a. 0.5 b. 1 e, 2 d. 4
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Q7)1In the given circuit, if the potential difference between

100 @
points a and & is 75 V. The current passing through the 2100 @ —WW— b
circuit equals: IR
a. 2A b. 0.5A il R
c. 4A d 15A
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Q8) At equilibrium the electric current passing through R = 8 Q equals:

6Q 20V 50

=W
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2OV—-[— 60 80 §6§2
a.0 b. 05A e. 1A d. 2A
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Q9) A conductor 2.8 m long carries a current of 5A in a region parallel to a uniform
magnetic field of 2 T. The magnetic force affecting on the conductor equals:

a. Zero b. 14N ¢.7N d.28N

48 pa dalaia § T abaling Jlae 5 cand 9 A ysall e s G 5% 10° m/s Ashad e e (580 et 13 (10
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Q10) If an electron moves with linear velocity 5x 10° m/s, under a perpendicular magnetic field of
8 T, its angular velocity ® equals:
a. 5% 10° b. 1.5x 10° c. 4551072 d. 1.4x10"

108 Qo e e Ui RSl 88 ¢qr=—18 nC and = 12 nC Osiad G 30 om W8 dilue Juail (11

Qll) Two charges of q;= 12 nC and Q> =-18 nC are separated with a distance of 30 cm. The electric
force exerted by qjon qa is:

a. Repulsion and 21.6 uN

b. Attraction and 21.6 uN
€. Attraction and 14.4 uN

d. Repulsion and 14.4 uN

i A g R ¢l (ISR 1 (12
Q12) In the given figure, the electric field at point a equals:

a. 1.3 MN/C

b. 55 uN/C e—ln ’
€. 75 kN/C d. 144 kN/C : ':31,25 cm-- -a
100 uC 5uC
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Q13) The given figure shows the electric field lines between two point
charges. The ratio (g:/¢>) equals:

a. 3 b. 113 e 12 d.
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Q14) If an electron has a kinetic energy K, the magnitude of the electric field that will stop
this electron in a distance d is:
a. K/ed

b. Ked c.Ke/d d.Kd/e

Lmns o QUL S Gy 25 uC el Rialy g = 10 om U ki il dieas Al le 5 8 ia (1504
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Q15) An insulator solid sphere of radius a = 10 cm is charged with a positive charge of 25 uC

uniformly distributed throughout its volume. The magnitude of the electric field at a point
5 cm from the center of the sphere equals:
a. 2.25x10° b. 4.5x10° ¢. 10x10° d. 11.25x10°

sl (e Ay f Adadi e (SN 3G el Jad) IS 138 ) = 30 nC/m Al shall Atiad BUS Tan Jyghag o ) Canniad (16
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(Q16) A very long thin charged rod has a charge per unit length of A =30 nC/m. If the electric field at a

point near mid of the rod is 5400 N/C, the point is at a distance equals:
a. 10cm b. 8 cm

¢. 4cm d. 6cm

Al e anlyany DA e Jad) 335 )laia 3 om aala Jk nSe S 50 (8 10 pC W e sl Cinia g (1704

g skl =Sl
Q17) A positive point charge 10 uC is located at the center of a cube of edge 3cm.
The electric flux through one face of the cube equals: ®
a. Zero b. 2.82 x10° c. 188.3 x10° d.-037x10° | @
JS dadad) A ) ABS Gt Lagia JSI A sluie iy 1) = 21 Cumy Ty, Ty L caal (lyg oS (0a g o (18
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Q18) Two spherical conductors of radii r; and r; which r; = 2r | having the same charge. The ratio of
their surface charge densities oy and o is:

a. (01/ 0'2) =4 b. (0'|/ 02)= 2

¢. (0/0y)=1 d. (6/067)=0.5

(g 089 0= lom, 2 em e Okl G |AV] 2l G 8 (190
Q19) The potential difference |AV| between two points that are 1cm and 2 cm away from a proton

equals: a. -7.2x10°V b. 72x10° Vv c.-7.2x10°V d. 216x10°V

14 15 16 17 18 19
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Q20) Two opposite charges of equal magnitude Q separated by a distance d, the potential difference
at mid-point between them is given by:

a. kQ/2d b. kQ/d c. 4kQ/d d. 2kQ/d

e s LAl Al Aed ¢ 20 mH Al S Sal) Jabae IS 138 10 A U 4 as i sda 5l s e (2T 0w

Q21) A long solenoid carries a current of 10 A and self-inductance of 20 mH. The energy
stored in its magnetic field equals:

a. 200 W b. 50 W

c.-1] d.2J

Q22) The magnetic field (B) needed to maintain the charged particle moving in a straight line
g p g g
inside the velocity selector in the given figure equals:

Pt tbtbdt ittt bttt
E=1.5x10* N/C ® B
L/ @u—.’ ..................
v = 3000 n/s

a. 20T

d.45x10° T
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23) If the solenoid has a turns of 100 turns as shown in the figure, the magnetic flux equals:
Ao 1L9x 19 b. 15x107°

A=0.002 nm’
I

c.2.6x107° d. 2.6x10°

T oL o adiady A sl (e ol (2400
Q24) Which of the following doesn't depend on the current I?:

a. Magnetic field b. Self-Inductance ¢. Magnetic Flux
d. Magnetic force affecting on a conductor

20 21 22 s 24
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Q25) If the current is decreasing at the rate of 3 A/s in a solenoid of 100-turns, an emf of 27 mV is
induced at instant in the coil. The self- inductance of the coil equals:
a. 81 mH b. -81 mH ¢. 9mH d. -9 mH

gt pe im0 B 8 Al A gl Rndball 580 o e nlin el 3 8 3538 ol (2604
(Q26) Faraday's law of magnetic induction states that, the electro motive force (emf ) induced in a

circuit is directly proportional to the time rate of change of:
a. Magnetic field

b. Area enclosed by the loop

€. Angle between the magnetic field and the normal to the loop
d. Magnetic flux

& B8 Ay (7) = 40 sin (1007) 24>l res po il Je RIC 3 5l lay (32-27
(Ol Bas g3 ane A8 Jlsall Jalo e *) tawal [ = 160 mH, C=99 uF,and R =68 Q.

Q27-32) A sinusoidal voltage Av (f) = 40 sin (100¢) is connected to a series RLC circuit
with L =160 mH, C=99 uF, R=68 £2: (*inside the sine is given in the unit of Radian)

g sbds Z sl 5 il Aaslas (27
Q27) The total impedance Z of the circuit equals:
a.64 Q b. 100.4 Q c. 108.83Q d. 1175Q

(gt el bl On Dokl Goa A (280
Q28) Phase angle @ between the current and voltage equals:
a. -51.3° b. -38.6° c. 45° d.o°

i Bpilal) B ket HLall T Aad (29w
Q29) 1,,,,; of the current in the circuit equals:
a. 40 A b. 105 A c. 0.36 A d.025A

25 26 o 28 29
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Q30) In the given circuit:
a. voltage leads current

b. current and voltage has the same phase
¢. current leads voltage

d. current is normal to voltage

(st 5 @y il 225 (3T
(Q31) The resonance frequency ®, of the circuit equals:

a. 50 Hz b. 251 rad/s ¢. 314 rad/s d. 377 rad/s

;oW 235 Ol ilall 3 R A sliall sty 1) (3204
32)If the resistance R in the circuit is decreased, the resonance frequency:
a. remains constant

b. increases
d. decreases till becomes zero

C. decreases

Ag)) dacaall cililay) s iall MauY

30 31 32

Ly jd <ol 53
K= 9x10° N.m’/C?,

€ =8.85x 102 CY/N. m?, g=9.8m/s’,

Ho= 475 X 10-7 TYH/A
m,=9.11 x 10° kg,

le|=1.6x10"C, mp=1.67 x 107" kg,




