Page 1

Physics and Astronomy Department College of Sciences £
Phys 104, 2% Midterm Exam, 2% Semester — Sat. 09/7/1437 (16/4/2016)
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Choose the Correct Answer (4 pages)

Exam Duration: 11 h
All Answers are given in mks (unless the unit is stated)
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Q1) If the radius of a conductor is reduced to one half while the current is remains
constant, the drift velocity of the electrons changes to

A.1/4 C. doubled ( D. 4 times )

S5 20 V 2 (8 Gkl aie 3k Q Aaslie 85k (g 383 10 JDA Baxed) AdLL) (2
Q2) The energy dissipated as heat during 10 min by 3 k Q resistor when 20 V potential
difference is applied across its leads equals

A. 8017 B.1601J

B.122

C. 600KkJ D. 1.3 ml]

3 mm’ 4xkis dalis (p =1.5x107° Q m) ps_Sed) ol (g llis (3w
15 sl Jshall Bas gl Gl 4L 5lie
Q3) A Nichrome wire (p =1.5x107° Q m) of cross-sectional area 3 mm® , the
resistance per unit length of the wire equals

B. 1.5 Q/m C.0.5 Q/m D. 1 Q/m

120 V/m 2538 (248 Ul 355 9 A 3A W4 s 9 om? Axkie dalis (s g (40
g sl U gall 3ol die i) 4 glaall
Q4) A conductor wire of cross-sectional area 9 cm?’ carries a current of 3A produced
by an electric field of 120 V/m. The resistivity of the conductor material equals

A.0.018 Qm B. 0.036 Qm C. 0.072 Qm D. 13.3 Om

5Q b jlaie 4lS Jaa Ao slia b jh Jea s 1 Q A1 Laglia s 12 V An el Al s 68 4y jlay (S50

A. 45 Q/m

s Jaall A i ok e gulad) 262l
Q5) A battery has an emf 12 V and an internal resistance of 1 Q. Its terminals are
connected to a load resistance of 5Q. The terminal voltage of the load resistance equals

A N2V B.10V C. 24V

D2V




osat 13} 20 °C ie 50 Q 4estia (0 =3.9x107°C" ) a5l 33e (30 & gimn ) ua Gebiia (G0
s gl sesaiall 2035 ) da DR 773 Q ) Adaglis soaiall 2 931 Bale Ly s 59 58 ‘_J

Q6) A thermometer is made from platinum ( o= 3.9x107°°C™" ) and has a resistance of

50 Q at 20 °C. If it immersed in a vessel containing melting indium, its resistance
increases to 77.3 Q. The temperature of the molten indium equals:

A. 160 ° B.-120°C D. 140 °C

(b 3 0 Aagliadly Ll Ll Gl 1A ssbn 5 Q Aaglially jlall JLal) S 1) A58 ) 5 lal) A (T
Q7) In the given circuit if the electric current passing through R=15 Q is 1A,

the electric current passing through R = 3 Q equals:
A. 6A C Ak D. 1A

€. 2n¥e

(SR Al 3R Aeslidlig Ao LS e ca & b ofhil) 0220 V e B2 Gl 1) (80w
R b

e

a m b
Q8) If a potential difference of 20 V is applied between the two points a & b, a current
of 4 A passes through the resistance 3R. The magnitude of R equals:

A 5Q B. 1Q C 13 Q D. 254

Ly jd w55
K= 9x10° N.m’/C,

2,=8.85x 102 CY/N n’, Uy =41 x 107 T.m/A
lel=16 <805 E m,=9.11 x 10™' kg, m,=1.67x 107" kg
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Q9) A proton is moving in a circular path perpendicular to a constant magnetic field

If it takes 5 us to complete one revolution, the magnitude of the magnetic field equals

A.10 mT B. 80 mT G 3 liml D. 65.5 mT

whmduézé.\wé)&h)m‘éj v%wﬂqﬁzsﬂjmmuwﬁmdﬁ(low

AN e ana.J__g)i\A“ Dbl ).‘aEu_a.: B n_)\ﬁ.n(a.‘él':n
Q10) A charged particle of mass m and charge q moves with a linear speed v in a

circular path perpendicular to a magnetic field B. The radius of the circular path
is given by the relation:

C. qvB/m D. mv/gB

S 1) Adde 53 sae abiie oaaibline Jlae (850 A 1L Jesgs 10 m 4l sb afiiase el sy (1104
o e E

(5 5 il Jlaell Aad (3 4 N/m ol e 3535l J phall 33a 5) Aeslalianal) 5l
Q11) A straight wire 10 m long carries a current of 50A placed in a perpendicular

uniform magnetic field. If the force per unit length acting on the wire is 4 N/m
the magnitude of the magnetic field equals

A.10 mT B. 13.1 mT Er655 miE D. 80 mT
«4aY

QM\J‘ULQQ,;:AIMIK;)“J\& c:&.c)uﬁ\\_aaﬁuJ\.PéJ(IZLy
Q12) In the velocity selector, the particle speed is given by the relation

A. (EB) @ C.(E/B?) D. (B/E)

A. gB/mv B. mvgB

2
@W\J@!uwts 138 500 turns/m d\,l:\}lu;,lmua;cj’) md;}:@}h@‘,)ﬁsdﬁa(ISW

éJLm.:JAL:JLA\ ‘)Lu]\wdu 31.4 mT <aldl S e A
Q13) A long solenoid of 2 m has 500 turns/m. If the magnetic field at the center of the
solenoid is 31.4 mT, the current of the solenoid equals:

A.25A B. 75 A C. 150 A D.50 A "
Ve S
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Q14) Two long straight parallel wires carries a current 40 A in opposite direction

and separated by a distance of 10 cm. The magnitude of the resulting magnetic
field at the midpoint between the two wires equals:

A.400 uT C. 60 mT

D. Zero

105 3 () 13l (6 31 sl Crpham gl s ) 25 g Al 5 il (15000
Q15) The magnetic force per unit length between the two parallel conductors in the

previous question equals:
B. 2.5 mN/m C. 1.6 mN/m

D. Zero

Ly ly il pud - G5l iio¥] cubl go

Answer Table: A Jtady dasaal Sblay) g

1 2 3 4 <) 6 7 8

14 15
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Choose the Correct Answer (4 pages):

Exam Duration: 1} h
All Answers are given in mks (unless the unit is stated)

39231
ol it i g I ALY e g (48 ¢ U LS a Caaail) ) e gy s 313 13) (T
Q1) If the radius of a conductor is increased to double while the current is remains
constant, the drift velocity of the electrons changes to:

B. 1/2

1SS 20 V e (58 G3uki die 3 k Q Asslia 85k G 3383 10 DA sanal) A8l (20
Q2) The energy dissipated as heat during 10 min by 3 k € resistor when 20 V potential
difference is applied across its leads equals:

B. 1607 C. 80J D. 1.3 mJ

3 mm? 4ekie Aalise (p =1.5x107° Q m) p5 Sl ole (g0 o 9a (3
15 sl Jshll 3aa o Joa gall da i
Q3) A Nichrome wire (p =1.5x10" Q m) of cross-sectional area 3 mm’ ,
the resistance per unit length of the wire equals:

A 45 Q/m C.15 Q/m D. 1Q/m

120 V/m o538 o2 68 Jae 355 4 3A 1S4 s 9 om? Axkis dalus Joa 5o (40
;é}\.uﬁ Jia gall B30 :\._n:}.\n A gliall
Q4) A conductor wire of cross-sectional area 9 cm” carries a current of 3A produced
by an electric field of 120 V/m. The resistivity of the wire material equals:

A.0.036 Qm B. 0.072 Qm D. 13.3 Qm

C. doubled D. 4 times

A. 600 kJ

C. 0.018 Qm

5Q W jlaie 408 Jea A sliay L sl deay 1 Q AN Lgiaslia 5 12 V Ay 568l Andlall g5 58 4 s (S
(g s Jand) Al (ko Gaaall 3ol
Q5) A battery has an emf 12 V and an internal resistance of 1 Q. Its terminals are
connected to a load resistance of 5Q. The terminal voltage of the load resistance equals:

A. 2V B.24V D. 12V




et 133 20 °C 2ie 50 Q 4deslia (0.=3.9x107°C" ) psiiDll 5l ya § yimn (5l a b (60
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Q6) A thermometer is made from platinum { o = 3.9x107°C! ) and has a resistance of

50 Q at 20 °C. If it immersed in a vessel containing melting indium, its resistance
increases to 77.3 Q. The temperature of the molten indium equals:

A. 20°C 140 °C D. 160°C >

155k 3 Q AaglEdl Ll Ll B TA sl 5 Q Aajlially Hlal Ll oIS 13) 458 yall 5l 8 (T
Q7) In the given circuit if the electric current passing through R =5 Q is 1A,
the electric current passing through R = 3 Q equals:

A Bils By 3A (m D.1A
i

B.—120°C (@

(SSI R Aad | 3R 4eslialli4 A o8 LS yaca & b okl 5n 20 V ¢ (B8 a3 (8us

R
VAR
a m b
Q8) If a potential difference of 20 V is applied between the two points a & b, a current
of 4 A passes through the resistance 3R. The magnitude of R equals:

A 5Q B. 25Q Coins

D.1Q

L}‘Lﬂj . 'L:éjl -
K= 9x10° Nm?/C%,

e, = 8.85 x 10" C¥ N. ?’,

le|=1.6x10"¢C m,=9.11 x 10 kg,

U =4m x 107 T.m/A
m,=1.67x 10" kg
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Q9) A proton is moving in a circular path perpendicular to a constant magnetic field.
If it takes 5 us to complete one revolution, the magnitude of the magnetic field equals

A.10 mT CB. 180 @ C. 65.5mT D. 80 mT

rhline Jas e (sagee (5 500 e (B v 4phad 4o juy g Aiadiy m 43K (g padie pra & s (100w

A (g ary g ) L)l caial B o glaia aliiia
Q10) A charged particle of mass m and charge q moves with a linear speed v in a

circular path perpendicular to a magnetic field B. The radius of the circular path

is given by the relation:

A. mv/qB B. mvgB C. gB/mv

CilS 1A Ade (59 5ae alilia cusaline Jlae (350 A 1S dangs 10 m Alsh afise cllu pua s (1104
1§ sk (ralalinall Jlaall e U 4 N/m <lld) e 5 35all J shall 3as o) 4psdaliaall 5 g4l
Q11) A straight wire 10 m long carries a current of 50A placed in a perpendicular

uniform magnetic field. If the force per unit length acting on the wire is 4 N/m,
the magnitude of the magnetic field equals:

A.10 mT B. 13.1 mT C. 65.5mT D. 80 mT

D. qvB/m

éleuLﬁuMlH@lir_)ﬁ Dl 5&9).5]\@‘)\4_\‘;5(12&
Q12) In the velocity selector, the particle speed is given by the relation:
A. (EB) B. (E/B?) C. (E/B) D. (B/E)

oubliad) Jlad) 4a il 136 500 turns/m J)shY) sas 5l 43 ae 92 m 4lsha i sha (5 5l ale (130
s bt calally Hlal) Uil Aad o8 31,4 mT <alall S 5 G
Q13) A long solenoid of 2 m has 500 turns/m. If the magnetic field at the center of the
solenoid is 31.4 mT, the current of the solenoid equals:

A.50 A B. 40 A CR23A

D. 100 A
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Q14) Two long straight paraliel wires carries a current 40 A in opposite direction

and separated by a distance of 10 cm. The magnitude of the resulting magnetic
field at the midpoint between the two wires equals:

A.320 uT B. 400 uT C. 60 mT D. Zero

(05 Gl 01l 3 1 il ol gl (i Ol B, ) Aol 5 5801 (1500

Q15) The magnetic force per unit length between the two parallel conductors in the
previous question equals:

A. 1.6 mN/m B. 2.5 mN/m C.3.2 mN/m D. Zero

llilly £l il pud - G5l lsiod] bl go

Answer Table:

ol Jouadty daaal) Slilay) pd
1 2 3 4 5 6 ¢l 8
9 10 11 12 13 14 15




SET A Q1) If the radius of a conductor reduced to one half
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SET B Q1) If the radius of a conductor increased to doubled

Answer Table:
1 2 3 4 5 6
A C B A C A
10 11 12 13 14 15
D D B D B A
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Physics and Astronomy Department
College of Science, King Saud University

Phys 104, Final Exam, First S 12/2/1431 H
;‘é_ux\a_.“ ?i)h sealual) ?u\
el ol A g andl
k=9%10° N.m’/C, £ =885x 102 CYN.nm?, |e|=1.6%x10"C_~ G=6.67x 10" N.m’/kg’
my=1.67 % 107 kg, m,=9.11 x 10" kg, e=98m/is’,  p,=4nx 107 Tm/A
Choose the Correct Answer Exam Duration: Three Hours
All Answers are given in MKS units Al al) A gal) cilaa gl sUaee Jlall aan

31 o3 i (685 Sl ¢ 559 2 92 5 03 5is8 146 o psal ysill eaie jildai 2l 858 (g sat -]
Q1- If the nucleus of a uranium isotope has 146 neutrons and 92 protons, so the nucleus
charge is:

A)2.34x107"7 B) 1.47x107" C) 88x10°"7 D) 3.8 x107"

sy Al e A5l sl D

Q2- The electric force acting on ¢; is:

q; (‘]_é q,=3pC
|- o o 5o | q9,=9,=9;
A)0.025 B) 0.0084 C)0.017 D) 0.034

e s ALl Ain ) e s il il e Sis 3
Q3- The electric force exerted on the negative charge is:

4% '\'@ 10 uC

10 HC N 5
*\45
@k
l< i f»I -1 p.C

A)0.01 B) 0.0225 C) 0.017 D) 0.006

(st el gaall e (3 AT Do) e Al 0S5 sall Alane 43515 -4
Q4- The angle of the total force acting on the negative charge, Q3, with respect to the x-
axis is:

Ay 203° B)20.3° C)-69.6° D) 69.6 "




106 s Alaal) )5S Ladie g Al die o jeSH el p2ely 50
Q5- The electric field vanishes at the point @ when the distance x equals:

5¢q -q a
@i °
‘ x | 5m |

A)S B) 6.18 €)10 D) 12.36
NS e

st Akl die (o 5eSl Jadll -6

Q6- The magnitude of the electric field at the point k is
R
7 N
1 nC—4L—) 1 nC

A)2 B) .- C) 0.866 @

~oh cliadu e o UG A ) ye dily Sl Al K 1) g AR Se s 56SI Jadll -7
Q7- The magnitude of the electric field at the point a if the charge is uniformly
distributed over the line is:

e
100 m |
EErrrrrrrrrr+7+7Q=0.1C
< 10km »

W B) 90000 C) 180000 D) 900
5 gy S0 G0 p AL sie o peSh Jlaal) Al 3 Sl ana e QUBl O Ll g 55 -8

Q8- If the charge Q is distributed unifermly over the volume of the sphere, the electric
field at the point p, then, is:

0=+10nC

10 B) 22.5 C) 6.67 D) 3.6

= el YA diall o S 3l (g gl -9
Q9- The electric flux equals ZERO through the surface:

S1—ii ® ii@ii-s3

+ 14 pC 4uC

S4-

A) S B) S, D) S,




€ a3 ¢S Jlne 8 i 45 a ODLA A5 a5 Al AL 3 el 67100
Q10- Which of the following physical quantities does remain constant through the
movement of an electric charge inside a uniform electric field?

A) Time B) Displacement C) Velocity m

26 x OB Jall g g S ST ] 1 s

Q11- If the electric potential at the point a is zero, the distance x equals:

A) 15 @ 05 D) 10

st O Abwi dins oo 10 m 55 m Al (o (ki O 2 560 3¢l 38120
Q12- The electric potential difference between two points having distances 5 m and 10 m
from a point charge Q is:

A)27x107Q B)0.9 % 10° Q C)9x 10’ D) 27 x 10°

sl x=-a 5 x = a ofbill oy el G -130s
Q13- The electric potential difference between the points atx = aand x = - a is:

E = constant

K== X

A)Ea B)E 2a @ D)Eal2

5 5 e g1 B g Lagiy Bl 3 1 e/ 555550 oo (Ll A8la) LS Aokl ks 1) s
Q14- If the total energy (reaction energy) due to two electrons is 1 el the distance
between them (in nanometer) is:

A)3.8 B)9x10 " ©)2ix10" D) 1.4

30 7 o_le 3¢ 4 )k e Ll 1312600 F (Super Capacitor) Jshe ¢S iiSe daus alii 1500
205 5 A3 g jaall Ay S Aia il A0S ()8
Q15- When a Super Capacitor of 2600 F is connected to 30 ¥ the charge stored will be:

A) 78000 B) 86.7 C)0.011 D) 0.00013
s b s a O ClESA Ao ganal LSl Aald) -1 6
Q16- The equivalent capacitance of the capacitors between a and b equals:

q

r
7al

A)7C @ C)0.75 D) 0.5
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Q17- When inserting a dielectric material between capacitor plates, then its capacitance:

A) Decreases B) Remains Constant @ D) Becomes Negative

s B heS Jlad aliaall 48 43S 18
Q18- The density of the stored energy in an electric field (E) is:

A) 0.5 &, ED B) ¥ po E2 C) & E D) po E
ol Sl Ll A (g g Sl el ABES -1 9

Q19- Electric current density is the ratio of the electric current to:

A) volume B) length C) time @

$33 1/ o s Al eI Ax8I 558015 3 4 o st S 01 aale 13) 7 ARGl i Le 220
Q20- If the current, in the circuit, is 3 4, and the electromotive force of the battery (emf)
is 33 7, What is the internal resistance » ?

IIOQ
E/:—MH \

A) 10 B)9 O) 1 D)3
¥ (s b g a On LS A gliall 21
Q21- The equivalent resistance between a and b equals:

18Q 18Q

A) 12 6@ C) 13.09 D) 24
=

SBE I Y aladll Gl o) 33 Al 35 5l cilS 13 2220
Q22- At equilibrium, which is of the following equation wrong?

Iy AMAM
r WA A AT

24V IZQ 1

2Q

AMAA
YYYYY

2uF l

i

AlLi=-1h B)=0 C) I, +I, +15=0 D)5+ L-1L=0 >

ol 5 oSN S il g 50 P 5,38 13 Walian et IS el 1) e (g sale o e T O &y 230
$sagmal) J b 5 I8 Adlaa Yl AilSal) i Led i gans 3 10 Aol
Q23- A country has a population of twenty millions, and each person in the country lights
up a bulb light. If 1 kA costs 0.1 Saudi Riyal, how much would the cost (in Saudi
Riyal) be for all the lights for a month?

A) 72 x10° B) 72x 10° C) 7.2x10° D) 7.2

<lll=
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Q24- If both v and B are in X-Y plane, the magnetic force acting on the charge equals:

30°
i B=2T\
X 5 mC 42— vV =3000m/s

A)30 mv 0)15 D) 12.98

\H/ w24 bl 3 gl olad) 250
Q25- The direction of the magnetic force, Q24, is:

A) ® B) (8) e D) <
T 63 il el 550 (13 b ol s T e il B Jom S 1Y 26
1 sk b sl s 2a

Q26- If the wire carrying current I is parallel to the line b, then the magnetic flux though
the rectangle of length 2a and width b is:

A)2u1ab B)2ula C)2ulh D)ZFD

matbline Jlae il Cn LA 35550 20 el 510 Jlaa (82 mC Rliaubdeets a5 2700
Shapaal) 4 el 3 7 OJASL‘:\S)A&A-\AMA
Q27- A charge of 2 mC moves in a circular orbit making 20 turns/s. If the magnetic
field, nernendicular to the motion, is 3 7, what is the mass of the particle?

A)3x10* B)0.3 ) 4.77210° D) 0.048

- 2 : fal A Gl Jalaa Lt A 1000 by (2 siibe) Call il sae (S 13} 28
(Q2¥- If the solenoid has 1000 turns, what is the inductance?

< 500 mm >|

( OA: 100 mm’
— h
A) 025 TD B) 25 C) 50 D) 0.5x10

P8 cwalall (A A5 Al Apslalinall A8l (8 10 Amp o e (2268 ) s Ledie 229
Q29- When electric current of 10 Amp passes through the solenoid, Q28, the stored

magnetic energy inside th~ s~'enoid is:
A) 1250 .B)25x102 C) 2500 D) 12.5%107
=
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Q30- The magnetic field (E) needed to maintain the charged particle moving in a straight
line inside a velocity selector equals

sttt tt++++44

E = 1000 ¥/m Rs=

&+ >

v = 2000 m/s

A) 0, B) 1 015 D)2
sl f A eSlE all 2 5-3 ] s

Q31- The frequency (f) of the AC source is:

G

24Q 16Q 1mH

1 mF
A
\r\JJv(z) =110 5in(628 1)

A) 628 @ C) 314 D) 200

28 odlel B8l i oy ol a3 55320

Q32- The resonance angular frequency () is:

A) 1000000 B) 0.1 C) 1000 . B)n.oo1

(et b (A gan) Aailas =33

Q33- The circuit impedance (Z) is:

A) 4 B)2.4 C)4.11 D) 2.23

o 2gally il skl A5 340
Q34- The phase angle between the current and voltage is:

A) 76.44 B) - 76.44 C)13:55 D)—13.55

TP bl ) 305 35

Q35- The maximum current (Iq):

A)29.37 B) 26.76 C)77.78 D) 85.56
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6 55 300 (3 il 5 500 3 Gl il Lo 3gall e ol (310
(Q31) The maximum voltage across the inductor in the circuit of Q30 equal to:

a.314 b.193.7V €220V d- 15515

1 sbn 270 Ll ) puadl 553180 8 51 33 55 (320
(Q32) The resonance frequency of the circ

uit of Q27 is:
a. S0Hz  b.314radls (. 751 rad/s” d. 1.5x10° Hz

24 25 26 278

28 29 30 | 31 | 32

e b 2 O ERELC

G99l LoVl bl 2o

llallg ¢bzuall puud
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Physics and Astronomy Department
College of Science, King Saud University
Phys 104, Final Exam, Second Semester 4/7/1431 H
eralall ) TR
Za-.”'-‘-m ;uq_)ﬁ" a.'l‘._lA g ?.ul‘

k=9x10° N.m’/C?, £,=8.85x 102 CYN. m?, |e|=1.6x10"C,_~ G=6.67x 10" N.m’/kg’
mp=1.67 % 107" kg, m,=9.11 x 10™" kg, e=98m/is’,  p,=4nx 107 Tm/d
Choose the Correct Answer Exam Duration: Three Hours

All Answers are given in MKS units unless stated

fg g Gy s 1020 J 48k peSll Lindll -1 o
Q1- The electric charge of 10°° neutrons equals

26 [Br0° 0)-16 D)3.2
1o o IS Aindi 32 Legdyy Bl S 1) 40 N (il G g S Opansn (o L 581 85l 115D thlozf{u] 11
Q2- The resultant electric force due to two identical spherical bodies equals 40 N. If the T
distance between both of them is 2 m, the electric charge of each is: F“"’
qxe’

4 -4 -4 4 ‘6 & =5
A) 10 B)-10 C)-—1.33x10 X D) 1.33x10 = 1-33Xw

G x Bl 5 p Akl i 3¢S el p2ndl 13 30
Q3- If the electric field vanishes at the point p, the distance x equals: € - £t Y E

euc=g§““ Lo g_m@qﬁ 3ch &( 3 ?(3:{:?/%

om0 el ‘5$/6"(61

3%e )(re
A B) 6 C)2.66 [ Dy1.63 | 6{»’7% ke
‘é_,uupudlmw)&|aulm_4u» ki
Q4- The magnitude of the electric field at the point p equals: i
Ey= (GI Xie )/7;(1.)
e GV

9 =

L= Oxw ’}(/4 w1

—

= 7“,4

E= chl"Ey :l/ﬁ)l (7} _7/,

@ B)9 D) 16.2 = RIN g
1g 5k (4w) O Aanall 4l ) laie -5 —_—
Q5- The angle, 0, of the resultant electric field, Q4, equals: G = Le'( % T Sty ‘1)

— i o
A)36.8° (Bas\ CY53LS D)90° et
(G gV bsa g pm gl Adll L il B 500 N/C olie pliia 2 5eS el U3lse 4 m 03 SN o o Laie 600
Q6- When an electron moves 4 m parallel to a uniform electric field of 500 N/C, then the
potential energy difference in ¢}/ unit is:

2000 B) 125 C) 504 D) 496

—_—t

P= com , £ =560 L)
Uz=gV = 9 EL =he
de) (500 (3N

= 000 eV




25 ke 3USI S sy (Sl Jlandl gl 380 e Uil e 5 5 (10 #C) Bl cilS 13 -7
Q7- If the charge (10 nC) is distributed uniformly, then the electric field at the center of
the sphere is:

; = /[#xLSq)(M)(i)(lof
&) Lroxrst) +4nCe O+lOnC
2m

=9 M =)

YN B)0 C) 225 D)45

L0l o5 i A bl Dol ZGES (8 <1775 10° N/C 6 5mt Al 30 33s g gl A 2k by 5] Jlonall SIS T3] -8

(i3 g
Q8- If the electric field just outside a charged conducting material equals to 1.77x 10°
N/C, the surface charge density on the conductor is: = %
o

A)2x10™ B) 0.5x10 7' C)15.7x10°° D) 6.4x10° ¥=C.E

@.L.\;hgk_u,u‘mmusu\s,5400N/C‘;,mlh¢,hes).!.gwr Al o 2 eSH Jadl S 1Y -9 £- Zkl
i b p Adlud) QB = 11.1 nC/m

Q9- The electric field at a distance » near a very long thin charged rod is 5400 N/C. Ifthe | - 2 KA I< A
charge per unit length of the rod is 11.1 nC/m, then the distance r equals:
= (2 ¥ixah Gy

A)0.0185 B) 100 C) 200 /[ _D)0.037 \ T G400 —~
(B x O il st p ALY e ¢l g2l S 13 100
Q10- If the electric potential at the point p is zero, then x equals: Pkt &

- il =
6nC=gy Gy -5 G=-30C V:yxm[_:3_+ 3 4 5}%/0
2 AL

- . s
|2ml2m| X | l 1 ‘]Y“)('%*'%)
2 -3 D A
@ B) 6 C)2.66 D)163 =N
630 AUl (LT ALl L) el B -1 1o =
Q11- The total potential (reaction energy) for the system equals:
-U:k[ml*m&+vtflzl 4 mC [(:%8'/2424)
y rit Vi3 r3 et /O\\ - -—263
7 o X6 T e)(a)+(2)¢) +(-5)(‘,§§/t t —

3 d— L
6’*(0 2mC L -6 mC

A)28 (B)-28\ C)252 D)-252

+830 33 Sl A 23 35 - 1200

Q12- The capacitance of a capacitor increases with increasing:
A) Voltage B) Charge C) Plates Area| D) Plates Separation
1§ 5ud pC o3a g1 I GBSl Ains ol Y s 341300
Q13- At equilibrium, the charge stored in the second capacitor in_uC_unit equals: <
= Q > v‘_ _@_!,3X46
< E

3uC=Q,11 C, =2 mF T2r’
{ ” r_— V) =1 EXW ;V
7=Q,IIC, =4 pF R.=C, @X‘06)(5X(n
—; cxut &
A6 (7B)0.006 \ oLs D) 0.0015 = 000 x5S

— oo
D = o




el bl ¢ B = 107 N/IC J e (328) 3585 K =3 e il Al Jle Sala dn 5l (0 50 pF 4G G sl (5 51 e 8 - 140

TA =3 cm’ g S Aabiaa of Caale 13 S dlasy 0 (S0 (Vpr) (2068 6>
Q14- A parallel plate capacitor of 50 pF has a dielectric material with dielectric constant
and strength of 3 and 107 N/C, respectively. If the surface area of one plate is 3 em’
what is the maximum voltage the capacitor can hold?

A) 398 B) 796 C) 1593 D) 576

SIS b 3 a o B Ay S sl <1500
Q15- The equivalent capacitance between a and b equals:

PP BT LT Y

A) 3.5 mF B) 2.5 uF C) 3.5 pF ( D)25 mF_k
€16 A 26V Sl Jlite GETTASEN 3 a3 05 58 oS - 160
Q16- How many electrons do pass per second if the electric current is 16 4 ?

A) 102 B) 1063 o102 D) 536
A 107 i ad Bl SOEG BBy | MATm 5 )5 WS Jom g 3 (/s 333.3) <y SO0 GVl 2o e -1 70
Q17- The drift velocity (in mm/s) of electrons inside a conductor with a current density

1 MA/m’ and charge carrier density 107 3 is:

A) 0.0625 B) 0.016 ( C)0.625 E D) 0.16
B 0=5x107/°C )l Lagial Salaa OIS 13 3T (N T (e 45,1 4 2 gl ) e Jas 5o s glie el -] 8
6 gl Apladl) 5 ) jall An
Q18- The resistance of a conductor is doubled when the temperature is changed from T to
3T. Knowing the temperature coefficient of resistivity (o =5 x10 2 /°C), what is the final
temperature?
A) 100 B) 200 (c)300) D) 1000
S L0 IS5 o il 15] 48l 400 530 g grall Jl sl AL LS ASS 1550 L 2500 555 auSa 508 IS T3] 119
e 5 ALS (AIWh) delu
Q19- For an air conditioner marked 2500 ¥, what is the cost in Saudi Rivals if used for
400 hours, knowing that 1kWh costs 0.05 SR?

A) 1000 ( B)s0 S C) 10 D) 0.5

(s b g a O ABISA Lagliadl jlaie 2200
Q20- The equivalent resistance between a and b equals:

3R 2R
KiN o
Ll :
(A) 4R \ B) 15R C) 6R D) 7R




Sranaa A Jeall (58 cpaliidll (332] e (S 3 LeS AliLdie rrulas 4830 Cikay ) 2] 0
Q21- Three identical light bulbs are connected in a DC circuit as shown. If both switches
. . 3 1 1 2
are closed; which of the following statements is correct? |

] Sk O Bulb2 g E <
ath bulbs 1 and 3 have the same brightness

B) Bulb 1 will be the brightest
Both bulbs 1 and 2 have the same brightness Bulb2 ( ? "

D) All bulbs have the same brightness

(g V) OB cOmsbia I 5 1y ool S 13 222

Q22- If [; equals I, then V; equals:
25 2 2n
2oe-Vaoggvizvip=gx \° gan
V. =I6L, -
co -3 ez, 2
)25 Va7 58 pyg L, %" Ol - (py1s\

T 15 Vol {5 st Al 5 Al (5 4 pC s s g ) KT 230
Q23- If the charge g = 4 nC, then the magnetic force equals:

—_— ( 5:@%@5;’»9 :
g0 =310 ms —(uyO(7%x8) ¢c)sinp
= B AREEINAL

q
A) 72 B) 36 [ 06235\ D)alily

18 (230) Apmarkalinall 3 gall ola3f 24

(Q24- The direction of the magnetic force (Q23) is:
N B) ¢ 0O\ p) &

b Al (g3 3 i ALl Lo 8 55l 320 5 e A x dladl 2500
25- When the magnetic force exerted on wire 3 is zero, then the distance x equals:

B =il L ©) £ =
1 x 5 0 g e /»(\p 3
6, =~ M 3 ©) b A e T
£ T et 2m I=14 Zr R Cetx)
@ = Bl = 2t
2

Cal\ B)2 Q)3 D) 4 R

=1
S akalinall 48U} 435S Lad 2 77 (5 sl nglii.A\ Jadl s 131 2260 ’K/‘ﬂ’
y

26- If th tic field i ti i ity? e e
Q26 e magnetic field is 2 7', what is the magnetic energy density ghE = Sor

A)271x107 B) 2mx10 "’ C) 107/ 2n m =
6 gbms 2813 kel Jdl 6 Al 1000 55525 50 om sk 25 sk Cila (320 A 008 U8 5e 13 2270 ’

Q27- If 20 4 pass through a solenoid of 50 cm length and 1000 turns, then the magnetic

field inside the solenoid is: 3 = Ao % ; —an (2

A) 502 uT ( B)so2mr \ C)5027T D) 50.2 kT

(Ol Eal 3 Gl o598 28

Q28- Faraday’s law of induction is:
A) &=- dtdd B)t=-d & /dD C) &=-dd/dt \ D)®=-d &/dt
%

sz




1ot b s a O Baduddl Aldl 543 2295
Q29- The induced electromotive force between @ and b equals:

1 +——Conductor
\gl= plu aOBo0ST % r :
2m

20 m/s
= G 5 (2) (o) ® l r Sliding Conducting
— 20 Vit b " Bar

A) 100 B) 300 [ C) 20 ! D) 60

1 b e Jloe B e jull e Jlea (B O gadiall ppuaall oY o 5 5eSD) Jladll laie 2300
Q30- The electric field (E) needed to maintain the charged particle moving in a straight
line inside a velocity selector equals:

e |

E - E=? =371
o~ .
= (3)(3906) - 1
= goo0 V™
A) 600 B) 1500 C) 300 D) 9000

$ Aagmin LI Jaall (6l ¢ jiiall (g sbas CAC 3515 A cagally Sl o yshall (38 05 Lesie 31
Q31- When voltage and current are in phase in an AC circuit, the:

A) impedance is zero sia (5 sk 43 slaall
B) resistance is zero i (s slud A sliall

power delivered in the circuit will be a maximum (S L e 5 il
D) power delivered in the circuit will be a minimum Sy G 855

i f A eSIE Al a2 300

|-

Q32- The frequency (f) of the AC source is:

" o _
wetwg » £7 5= T0H

2 mF &
Qw:
N2(1) = 2600 sin(440 1)
A) 440 B) 2600 C) 70 ‘ D) 2763
L aﬂc‘\;}lﬂlgju)n Ol 2 533
Q33- The resonance angular frequency (o) is: o, = 7 = ﬁ o )

A) 440 B) 1000 C) 10° [ D)500]

T Bl (R e Aailes 3400

Q34- The circuit impedance (Z) is: e iy e
A) 0.1 [ B)0.275 K )21l D) 0.834
e = LN G 238 53 Jalae 13500
- The power factor equals: fay = b5 = 4 ~ (o5 4
= Tiws Vimg 23
A)0.36 | B) 0.8 C) 1 D) 0.6
i V}?\' S
—XC >, 3
Coanp = Yo X _ o256 apoqk )
o ocl A
¢ g F

Cosd = o-36

Yay /"Lmvf"sco)‘ ¢
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le|=1.6x10"C,

m,=9.11 x 10> kg,

my=1.67 x 107 kg,
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Choose the Correct Answer (6 pages): Exam Duration : 3h
All Answers are given in mks unless the unit is stated

16 sl Lagin L el A 5582 % 107" m Alise 012 55953 (o2 s (1w
Q1) Two protons in an atomic nucleus are typically separated by a distance of 2 x 107° m.
The electric repulsion force between the protons is:

b. 13.8 uN €2 X%

105N

d. 32N

50C Tiasl o 5 final s il Aasa (JSBN LS il 220

)y (20
REX e

Q2) Three charges are arranged as shown in figure.
The net force acting on the 5 nC charge is:

a. 3.3 uN
b. 33 mN

b. 13.8
d. 2x10°N

5.00 nC

-3.00 nC

0.300 m

6.00 nC
Iy Y

0.100 m

A4

13— X add nily Q2 el 3 5 C il e 533l o5 Alomna 13 (B8
Q3) The angle of the resultant force in Q2 with — X axis is:
b. 42.6° €. 22°

d. 69.4°

b Gl IS (4 6 4 C Al a1 Bise sie (a1 3680 Jndl Aa (40
Q4) In the figure, the electric field between the two charges at a
distance 1 m from the 6 pC charge is:

a. 12N/C

b. 6 N/C c.4N/C

d. zero

— sm —

— 3

24 uC

4

A

6 uC

x
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S geland) I3 (s 568l il AL e ge g LS Clin2 ga Aa1sia S ), S & Sy Hilia el g (5w
Q5) Four closed surfaces, S, S5, S3 & Sy together with the charges
are sketched in figure. The electric flux through surface Sj is:

a. Zero ¢.+2Q/ g,

d.—Q/eg,

leana P pUil 55525 4C Wb ylake s 45 om W ki Couai ddaas e 5,8 Jand (G0
;g’wiﬂlég.\b“.l)‘ﬂ\ sl ldia
Q6) An insulator solid sphere of radius 45 cm has a total positive charge of 25 xC uniformly
distributed throughout its volume. The magnitude of the electric field at sphere surface is:

a. Zero b. 0.12 MV/m d. 10 V/m
B8 3S5e 0e 5 om a5 Ak e o Sl Jlad) laie (i Alia ga Q6 IV e (8 Aianaall 3 81 cilS ) (7
Q?7) If the sphere in QG6 is a conducting sphere, the magnitude of the electric field at
om the center of the sphere is:
a. Zero b. 0.12 MV/m

¢. 1.1 MV/m d. 10 V/m

100 nC/em Jlshy) 52 5l gtindiy 20 m Le! sho Lasiians 418 (8w

1 gbe Jll Caalie (30 20 cm a3 Asli die 3 <) Jlaall
Q8) A straight filament is 20 m long and its charge per unit length is 100 nC/cm.
The electric field at 20 cm from the filament center is:

a. 10 MN/C b. 1.8 uN/C ¢. 2 MN/C d. 0.9 MN/C

S8l a2 LS g =5 mm Axlia Jgh e OISl die Clin o iy (Y
i oAl e die o Sl agall AN g =354 pC cals 1y, .

Q9) Four point charges are located at the corners of a square of side
a =5 mm as shown in the figure.

If g = 3.54 uC , the potential difference at the square center equal to:
a. 35V b. 9 kV 4.9V % 2
Q10) The equivalent capacitance between a and b is:

1S b g a on A Al (100
—
3C
aL1iC b. 0.86 C

B 6 37 8

el o E




(o d O sl o el Qs IS 1Y) 4 Baleadl (63 m gl (6 5 s Sl s (1100

Q11)The capacitance of two parallel plate capacitor with an area 4 and a separation d is:
2.6 dA b. 6o did @ d &/ (4 d)

100 N/C 45! o (el Jadl) sl i a0 k= 80 Ledie i Ajle Bola aa g i (12w
A Bl g I8 din ol 0o 208 Jland) (8
Q12) When a dielectric material with dielectric constant « = 80 is placed between two

parallel-plate capacitor, the electric field between the two plates becomes 100 N/C.
The electric field between the two plates before the insertion of

the di ic material
is equal to: a. Zero b. 1.25N/C ¢. 0.8 N/C . 8x10° N/C

30 pA 358N Ll gl 8 Sl g I A s 2 eSSl S 13) (13
16 sba 40 sec IS sl LIS panal (Al iy KN 22 s
Q13) In a particular cathode ray tube, the measured beam current is 30 yA.
The number of electrons strikes the tube screen every 40 sec is:

a. 1.2x10° b. 1.2x1073 d. 7.5x10%®

4akie daliay 1.5 m Aok (p=5.7x10" Q m) Guwaill Godllu o 1.0 V o lske 30 Gl 13 (140
:0sSs el Ll 5l (6 0.6 mm?
(Q14) 1f 1.0 V potential difference is maintained across a 1.5 m length of tungsten wire

=5.7x10°Q m) that has a cross-sectional area of 0.6 mm?. The current in the wire is:
a.7A b.9 A ¢.51A d. 85A

gl il g IS A8l Aol i Jia gy ) Ll e Lisi 1) (150w
Q15) If the current carried by a conductor is doubled, the electron drift velocity is:

a. decreased by doubled b. increased by doubled
¢. remains constant d. becomes zero

4l n A 0 i lie (=5 x107°C ™) asall (e &l Aa glia b aill AR/ Ry _psslllaie (160

160°C M 20° e
Q16) The fractional change in the resistance (AR/ R, ) of an iron wire (. = 5 x10°°C ")
when its temperature changes from 20°C to 60°C is:
al @ c. 0.6 d. 02

sl e 5l Ry = 300 Wa i Zaglie Ailiaf die Ry o glia 2 1S 5500 3 DA o lie (o2 68 S e (17w

(bl Ry Aad Ol Ry as
Q17) The current in a circuit that has a resistance of R; is 2A. The current is reduced to 1.5A.
when an additional resistor R, = 3Q is added in series with R;. The valueaf R, is:

a. 30 b. 45Q @ d 120

11 12 13 14 15 16 17

Sl oG R T

Page3
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skl JSAN (3 b 5 g O RS Lo glaal) (18
7.00 Q
1.00 ©

9.00

@

b
Q18) The equivalent resistance between points a and b in the figure is:
a.30Q c.342 Q d. 0.42Q

Apuglling s 8 5000 Cand i 2 T 4l (puiline Jlaad 4 10° /s Ao smas aks 0555 3 G a5 i (190
tlalina) Qo) 5 ¢ 5350 de s o dagl M e 1.1 x 1072 N
Q19) A proton moving with speed of 4x 10° m/s through a magnetic field of 2 T experiences
a magnetic force of magnitude 1.1 x 1072 N. The angle between the proton’s velocity
and the field is: a. 30°

b. 45° d. 90°

el Jaal S 1302 T o e puslin s 8 ity SA 053 52,8 m 4lse el Jany (2000
gt L) e 3 ) Alalinall 5 gall Aad Gl )l olasy L5l 5e
Q20) A wire 2.8 m in length carries a current of 5A in a region parallel to a uniform

magnetic field of 2 T. The magnitude of the magnetic force on the wire is:
a.28N b. 14N c¢.7N d. Zero

G0V d25900 V 3 GADA (m= 3 x 102 kg & q= 1.6 x107") o sa sl & i (210w
10585 a0 A 31 Aoyl el olad) e (g3 gas ola] (8 1 T o jlia Gublise Jlae
Q21)A 1.6 x107* C positive ion has a mass of 3 x 107 kg. After being accelerated
through a potential difference of 900 V, the ion enters a magnetic field of 1 T along
a direction perpendicular to the direction of the field. The angular velocity of the ion is:
b.1.25x107 rad/s  ¢. 4.8 x107 rad/s

d. 900 rad/s

13l Oaaliaia ala] (8 0 5U8 OBl ()l sie Ol 5o O (ehalinal) Jlaall Alana (2204
Q 22) The net magnetic field between two parallel conductors carrying currents in

opposite direction is:
_— — —_ — _
a. B = B1 +B b.B = B1-B2 ¢

0.1 mT (palaline Jlae die 5 50 mA o )38 L5 4d 5 13| L dlgh 52000 43 dae gl cala (230w

6 b Gl Jgha LA Jals
(23)A long solenoid has 2000 turns uniformly distributed over a length L. A 50 mA current
produce a magnetic field 0.1 mT at

— _—
d.B = B1xB2

the f the solenoid, the solenoid length L is:
a. 10cm b. 4m é% d.5cm
18 19 20 21 22 23

i AR e e
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9T L e ey A0 el ol (240
Q24) Which of the following quantities doesn't depend on the current I?:
a. Mag. Field b. Mag. Force on a conductor

d. Mag. Flux

el (3 45 58 Ahal) 8 5 rH 6 sbass (20i5ku) Jisha (s calal FI3 all Jalaa IS 13) (2504
g bes 10 A slata i calally e ladie g..nelawl
25) A long solenoid has a self inductance of 5 #H. The energy stored in its magnetic field
2n
when it carries a current of 10 A is:

a. 507 b. 50 mJ d. 500 pJ

n)l.fhv....gh\.'\i.ndaaq.i J‘,u.“ duihcR=6Q¢«=Im 3 ganl) d_,.‘a q,&aﬂh_ia..'a,a“ 3_)3‘)“@ (26(_’!
:M‘blés.‘qumfs &Bbﬁawld)qqﬂﬁ,mnﬂl_zm ) Jalalaaty B=3T
Q26) A bar of length 1 m moves on two horizontal frictionless rails as N

shown in the figure. If the resistor is 6Q and 3T magnetic field is
directed perpendicularly downward into the paper, the applied force 2 F
required to move the bar to the right at a constant speed of 2m/s equal i

Wy
=

to b. 15N ¢. 125 mT d. 200 mT %

(C=4.43 yF) ey (L=0.4H) <ilay(R=500 Q) Laslia e o585 RLC 55305 (274
250 MA (5 yeaill 4aii 5 51l | LS pits 50 Hz 03355 dall jaany M gdll e dlaie
;";J\.ui 5_ylall A0S 43 gladll
Q27) A resistor (R =500 Q) , inductor (L = 0.4 H) and a capacitor (C = 4.43 uF) are
connected in series. A 50 Hz AC source produces a max current of 250 mA in the
circuit. The total impedance of the circuit equals to:

a. 8843 Q b. 775 Q c.125Q d. 530Q

13k Q27 Gilaall Jisadl) (3 agally Sl G 5hall 334505 (28
()28) Phase angle between the current and voltage of Q27 equal

to:
a. —20.8° b. 33.6° c. 63° d. —49.8°

1 AY) ol Ll Q27 Gl Jigadl i (29w

Q29)In the circuit of Q27 which leads the other:
Itage leads current b. current and voltage has the same phase
¢. current leads voltage d. current normal to voltage

163 270 Bl Jluall 580200 (3 Sl Ll 1,0 das (300

Q30) e current in the circuit of Q27 equals to:
a. 176.8 mA b. 353.5 mA ¢. 250 mA d. S0A




7P G
\LVa /Yy e .
Vo F= ok 1Y, (%107 (1. g/x,/;\ﬁ)\jw#\ $ Aplay
= 576N

e M&M(“""’”
= 3% ° to the leH

= Gl ety | fatag_esn eng
: CD* = e g
' F. o:dw

*

F W 6ofhrdov\rw %'3YIC

A 4 o
Gxu’)'y (135 x656)" '= 138 X158 -
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Physics and Astronomy Department
College of Sciences

Phys104, Final Exam, 2™ Semester 1435 - 36
(THU. 03 /8 /1436 H ) Exam Duration: 3h

ags2maclloll s

King Saud University

Al sl o
e e [ 1kl B sl a8 )

Choose the Correct Answer (7 pages)
All Answers are given in mks unless the unit is stated
Put the correct answer in the given tables 4aiwa Js 4gs B 488 jal) Jglaad) B dasaiall LlaY) g2

(st g Aanill e s fisall 4y 5S35l B Q=30 pC,q=5pC,andd=30 cm S 1) (A

Q1) In the figure, if Q =30 uC, q=5 pC, and d =30 cm, '0) LS 2d o
the electric force acting on g equals: o/ =
Q q 2Q
a. ISN b. 23N €. Zero d. 75N

a=60cm,b=80cm, Q=-4 nC,andq=15nC S Qu
155 P adaiall die o eI Jlaall () 4881 AS all (8

_______________ P
Q2) Ifa=60cm,b=80cm, Q=-4 nC,and q=1.5nC, QC:> *
the horizontal component (X) of the electric field at point P equals:: '
a. 67.53 N/C b. —56.25 N/C = i
¢.37.54 N/C d. — 8233 N/C ! :
L Wiy Al Oq

gjuzw@Pwlm@ﬁlM(Y) @U\L&ﬂl B
Q3) The vertical component (Y) of the electric field at point P in Q2 equals:

a. 67.5N/C b. —56.2N/C c. 37.5 N/C d. - 82N/C

st X el Lol 20 Jsad) (3 (2 568N Jaall Aliana 451 5 (4
Q4) The angle of the resultant electric field in Q2 with X axis equals:

a. 146.3° b. 21367 ¢. 303.6° d. 30°
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(Gsb 2 (A P Adadill vie S0 5eS)) agal) (5w
QS5) The electric potential at the point P in Q2 equals:

Al Sevi b.=225V CRNGT SRV, d. Zero

el Gl S Jlae (3 40 m/s? ey 1.67x1077 kg 43S ) yadie e g s 13) (6

(gl ameal) 3 a6 41.5x10° N/C
Q6) If a charged particle of mass 1.67x10™" kg is accelerated with 40 m/s” in a homogenous electric
field of 41.5x10° N/C, the charge of this particle equals:

a. e b. 2e c. 4e d. Se

1 st Laghn deall B8 (8 15 eV (b (g & aly (5 g pl gua il Al 3 sl (SIS (T

Q7) If the change in potential energy of proton moving between two points is 15 eV the electric potential
difference between these points equals:

a. 15V b.

15nV c. 24 mV d. 9.4 nV

5x10° Nm’/C 4 conSall as ol I8 a5 il o a5 na Jas Q s g i (8w

:Lf‘,l.uaw'. L) oda dadd
Q8) When a positive point charge Q is located inside a cube, the electric flux through cube faces
is 5x10° Nm?/C . The charge Q equals:

a. Zero b. 1.77 nC ¢.44.3 nC d.-8.85nC

Jiaad) S 1Y Lgans IO AU ¢ 545 Q Aindy 45 cm Wyl Coal Alaae A e 5 S Cuiak (9
g s oS 38 5e (50 20 om Al die Jaall e gl 1,1 x10° N/C 58N hass sie 3 50
Q9) An insulator solid sphere of radius 45 cm is charged with charge Q which uniformly distributed

throughout its volume. If the magnitude of the electric field at the sphere surface is 1.1 x10°N/C,
the magnitude of the electric field at 20 cm from its center equals:

a. Zero b. 1.1x10° ¢. 0.49 x10° d.2.2x10°

36x10° N/C (st rsandia Jasha Jiié Jasg (10 5 om 3 o oSl Sl S 1y (100
i s Jall e 4 ghall Laa sl 8US ol
Q10) If the electric field at 5 cm from center of charged long filament equals 36x10°N/C , the
linear charge density of the filament equals:

a. 5 uC/m b. 10 uC/m c. 45 uC/m d. 125 puC/m

6]
(=)
|
(e <]
O

10
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(5 o ALl Ain B AHES (6 1,77 mm Alss gl (e a5 (3 20 V 2¢a Geba 13 (110w
Q11) If20 V is applied between two parallel plates capacitor separated by a distance of 1.77 mm,
the surface charge density equals:

a.8.85 C/m’ b. 17.7 x10° C/m®

¢. 100nC/m*  d. 354nC/m’
6 s 2yl 3 511 Al RS Al (12000 €
Q12) The equivalent capacitance of the capacitors in the {1
given circuit equals: 3 C C
{ b I 1L
a. 0.55C b. 1.83C W
S 5@ d. 022C
: ==

Al Q Ainl s V gy € fmadl b A iy 5 a0 8L Jan (130

Q13) The energy stored in a capacitor as a function of the capacitance C, the potential V, and the
charge Q is given by:

a.%CQ b.%CV c. BQV d. %CQ*

Lo il Ao slaall culS 13 Ao sliall 5 Jshal) (i Lagd (Cu) (bl 5 (AL psaia sl (o S0 (140
b (rai/tey) Lagnokd s o Bl 3 pey el 5 py st s

Q14) Aluminum (Al) and copper (Cu) wires of equal length and resistance. If the resistivity of Al is
pa1 and for Cu is pey . The ratio of their radii (fa)/Tcy) equals:

a. (pa/pc)” b. (pcu/ pai)'? C. pcu/ Pai d. pai/ peu

5 b G pally Sl Ll s i (6 cAiis Y& Jos g ahaiie 9 0358 6x107! e 13 (150

Q15) If 6x10°' electron passes through a conductor cross section in 1 minute, the average current
passing across the conductor equals:

a. 57.6x10° A b.6.25 A

c. 9.6 A d. 16 A

11 12 13 14 15
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Q16) The equivalent resistance R, of the resistances in the given circuit

equals:

a.05R

b. R [

. 3R

d. 10R

R=2Qande=18V <&l ¢ 16 o 5500 A (17

a. 3 A

st T bl
Q17) In the circuit Q16 , if R=2 Q and € = 18 V, the current I equals:

b.2 A

c. 1.8A

s

d. 05A

3 3R

4R

2T ouubabiie Jae 8l Canialyy +X)smanlat) B3 malsh el 5 A LS e (180s
058 Gl e 3 el Apndaliaall 5 g8l olat] g laa ¢ +7 ) gnaolad) (8
Q18) A wire 3 m long carries a current of 5 A in the +X direction lies within a magnetic field of

2 T along +Z axis, the magnitude and direction of the magnetic force acting on the wire are: ?‘5

a. 30, — Z axis

b. 7.5, — Z axis

¢. 30, +Y axis

d. 30,-Y axis

O -

bling Jlas (e L sac 1okl il 5 i1 Jlue (v A Ao e 05 S0 & %y (190
;Q}Sﬁé)ilﬂ\)\.u]\)kig_haiou (visB e Saelaily B4

Q19) An electron is moving with a speed v in a circular path of radius r perpendicular to a magnetic
field B. If B and v are doubled, the radius of the circular path is:

a. Doubled

b. reduced to its half

¢. Unchanged

d. Quadruple

Joe Ll s de ) diie Slea JMA 3000 m/s Abad Ao o () 5afia paa & a5 13 (200
e pull Cia jlea A paall oY o U askalindl Jaa) (8 1.5x10% N/C (68
18 s il i) (50 aaiane jlusa
Q20) If a charged particle moves inside the velocity selector with 3000 m/s under the effect of
Electric field of 1.5x10% N/C, the magnetic field (B) needed to maintain the particle moving in a

straight line equals:
2.45x10° T

b. 02T cH T d. 15T
16 17 18 19 20
C a d C C
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Omliaia calad) (450 A DL Legia IS Jesy 4 mm - Al Laghoaili b ) sie (Dl sha (Slasa (210w
15 sben Lagiay Adlsall Caaiiia 8 dads die punhalizall Jaal) jlaie
Q21) Two long parallel wires separated by 4mm and carry a current of 50 A in opposite direction
The magnitude of the magnetic field at a midpoint between the two wires equals
a.200 mT

b. 10 mT c. 12:5 mT d.0

Sl sasae 4 Tpmbline Jlas (8 5 m/s de o (il Giliaga o 2m45;-‘=u-m!‘-b=-u(22u-
R=16 4agidl jlaia culS 13 48 )4l Jals N 4S all
2 st ailly Ll 3 ol
Q22) A bar of length 2 m moves with a constant speed of 5 m/s on two
horizontal rails in magnetic field of 4 T directed perpendicularly L}
into the paper. If R=16 Q, the current in the bar equals:

a2 oA b. SA c. 7.5A d.40 A

Wy
bl

Eopp

ST e 2ty A0 LSl Ga sl (230
Q23) Which of the following quantities don't depend on the current I?
a. Self-Inductance (L)

b. Mag. Force on a conductor ( Fg)
¢. Mag. Field (B )

d. Mag. Flux ()

A (e e [ LS 4 ey L (S 43a cale (A U A5 ja) A8 (240...
Q24) The stored energy U in a inductor of self-inductance L and current I is given by the relation

1 1 1
a. ~LB? b. 2 oL B ¢.-LP d —LP
2 2 2 2po

u).)!un_)g,j‘)h.a“‘;\‘;‘aadsﬁu)gﬂ‘uam| D‘ 2H$\.ﬂ|‘\:\agﬂm 0.5 A)L‘:‘_)‘:‘(ZS‘)"
QTR Calall dliatiaall A yeSIl dadlall 3 68l 58 10 ms
Q25) An inductor of 2 H carries a current of 0.5 A. When the switch in the circuit is opened, the

current decreases linearly to zero in 10 ms. The induced emf in the inductor equals
a. 10V b.—10V c. 100V d. —100V

21 22 23 24 25
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i ) Ll 4ad 198 turns/m JIshY! sas ol 43l s 5 50 cm Al sk dish g5k cale (260

igsbon calall S 50 (A5 MT oeuhalins Jlae
Q26) A solenoid 50 cm long has 198 turns/m. The current that produce a magnetic field of 5 mT
at the center of the solenoid equals:

a. 5SmA b. 20.1 A c. 402 A d. 1.26 A

kol aa g (1) =200 sin (314 t) 3>l srae go Ml Je RLCS 2 Shiay (32 - 27 ou
L=0.5Hs R=20 Q <l j(t) =8 sin(314 t— 0.643) A8all (10 any 5 il
(1rad =180%m )l sas 5 ama A8 JI5all Jals *)
Q27-32) A series RLC circuit connected to AC source of v(t) =200 sin (314 t) and
i(t)=28 sin (314 t—0.643) and L= 0.5 H and R=20 Q,
(*inside the sine is given in the unit of radian; 1rad =180° /)

;L‘g_,hu] Bl dailas (270
Q27) The total impedance of the circuit equals:

a. 1600 Q b. 157 Q c. 142 Q d.25 @

:L_SJL“‘:‘ 3_)3\&“ EJAH‘ JAL!A (280‘

Q28) The power factor of the circuit equals:

a. 1 b. 0.25 c. 0.8 d. Zero

: $Unaall 5 a0 3 (29
Q29) In the given circuit:

a. Voltage leads current

b. Current and voltage has the same phase
c. Current leads voltage

d. Current is normal to voltage

ol 20 5 s plall (8 R Aagliall Cuais 13) ¢ )l Al 8 (3004
Q30) At resonance, if the resistance R in the circuit is decreased, the resonance frequency:
a. Remains constant

b. Increases
d. Change as a sinusoidal wave

¢. Decreases

gf}\.u: 5)‘.}“ 3._!_,’..»“ M&u‘ (31w
Q31) The capacitive reactance Xc of the circuit equals:

a. 1600 Q b. 157 Q c. 142 O d.25 Q




15 st B lall dlaw giall 5 a8l (320
Q32) The average power of the circuit equals:

a. 1600 W b. 1280 W c. 800 W d. 640 W
26 27 28 29 30 31 32
b d C a a C d
2llallg sbsaidl pod Sloiol wasbl 2o iVl capii]
B 21/ R g
dapal) Glay) s g sana
LJLJ o8 dy/ -
K= 9x10° Naf/C’,  &=8.85x10"2 C¥N.nf, g=9.8 m/s’,

to=4m x 107 T.nv/A
m,=1.67 x 107 kg,

lej=1.6x10" C, me=9.11x 10> kg,

Page 7




Physics and Astronomy Department
College of Science, King Saud University
Phys 104, Final Exam, First Semester 12/2/1431

;wl@“ 95 ) sl pud
Al ool s s ol
k= 9x10° N.m’/C?, 0 =885x 102 C/N. o, |e|=16x10°C_  G=6.67x 10" Nm¥ke
m,=1.67 % 107 kg, m,=9.11 x 10*" kg, 2=98mis°,  w,=4nx 107 Tm/A
Choose the Correct Answer Exam Duration: Three Hours
All Answers are given in MKS units Al ) £ pal) s ol Slans lall e

B il o3 Km0 oS5 llay 055530 92 5 5588 146 oo pssil o) seaie il aal 855 (g 5n -] e
QI- If the nucleus of a uranium isotope has 146 neutrons and 92 protons, so the nucleus
charge is:

A)2.34x107"7 B) 88x10°"7 C) 1.47x107"7 D) 3.8 <107

N gy Al e Al el D

Q2- The electric force acting on g; is:

3 9 q,=3uC
“"@"“ q:=9:=9;

Fom™om
A)0.0084 (8)0.025) 00017 D)0.034
s o T Tl s 5yl G50 G

Q3- The electric force exerted on the negative charge is:

A) 0.01 B) 0.0225 C) 0.006 D) 0.01

;QMMIJMlecSwsW|u|uhaﬂg Toul Aasa 4yl 5 -4
Q4- The angle of the total force acting on the negative charge, Q3, with respect to the x-
axis is:

(A)69.6° ) B)203° C)—69.6° D)- 203°




1059t x Al ()5S i g ALl i o eI Jlanall pany 5
Q5- The electric field vanishes at the point @ when the distance x equals:

St ®
£ X 5m =!

A)S B) 10 ( C)6.18 > D) 12.36

i 1t kAl sie g Sl Jaall -6
Q6- The magnitude of the electric field at the point & is

k
L=3m LAL
LnC@— -8 1nc

A)1.73 B) 1 C) 0.866 D)2
T e cbadllha e Al de e A0 el Dl culS 1) g Akl die o S Q! 2700

Q7- The magnitude of the electric field at the point a if the charge is uniformly
distributed over the line is:

%
100 m*
EErrrrrrrr+rr+r++4 Q=0.1C
“« '*IOka* ¥

A) 90000 B) 1800 C) 180000 D) 900

;g,\q’nﬂld&hm g.,-_,‘slldl;‘ll _M‘iﬂ‘?»uh ‘,Lk‘:ﬂ_ngm\tjﬁ-&)n
Q8- If the charge Q is distributed uniformly over the volume of the sphere, the electric
field at the point p, then, is:

0=+10nC
A) 10 B)22.5 0)36 @
el I8 AT 3l (¢ by -9

Q9- The electric flux equals ZERO through the surface:

SI—i1®
S4— é-lOuC

--;lHi@;\'Mllﬂ‘ 2 el
A) S4 @ C) Sy D) S,
e




¥ alifie 3 3¢S Ol b Kot 48 m IO 506 5 A0 Ay 5l el g1 -1 0m
Q10- Which of the following physical quantities does remain constant through the
movement of an electric charge inside a uniform electric field?

A)Acceleration) B) Displacement C) Velocity D) Time
N e

1 s x O sieall s g aie (o eSH aeall OIS -] s
Q11- If the electric potential at the point a is zero, the distance x equals:

5 = 2
& o, s
[ - 22|
A) 15 B)5 @ D) 10
sn Q Akt dindi oo 10 m 5 5 m Ay Ghaa (il G 268 ¢l 584120

Q12- The electric potential difference between two points having distances 5 m and 10 m
from a point charge Q is:

A)27x107Q B)9x 107 €)0.9x10° Q D)27 x 10°

S X a s x = @ Ak G ) 58 - 130
Q13- The electric potential difference between the points atx = gand x = - a is:

E:=constant
X=-a xio X=a
A)Ea B)E 2a C)E a2

g sas fa gl B g5 Lugs ALl L8 T el 0o S o (o il A5 ATEITESEEITCaS 13 - 140
Q14- If the total energy (reaction energy) due to two electrons is 1 e} the distance

between them (in nanometer) is:

@.h B)9x10 C)27x10 " D)3.8

T30 ol 2 4k e L 131 2600 F (Super Capacitor) Jshe 268 <iiSe s dli 1500
Y WE R R R
Q15- When a Super Capacitor of 2600 F'is connected to 30 V, the charge stored will be:

A) 86.7 B) 78000 C)0.011 D) 0.00013

S 1 b 5 g On CES e pandd RS dadl -1 64
Q16- The equivalent capacitance of the capacitors between a and b equals:

A)7C B)0.75 €)133 D) 0.5




B,

=
c

33

s O e o) G A Yl Bale Jla) i -] 7
Q17- When inserting a dielectric material between capacitor plates, then its capacitance:

A) Decreases B) Remains Constant ~ C) Becomes Negative 6@

155 E (b eS Jlaad Aaliad) dalhall 430< -1 8
Q18- The density of the stored energy in an electric field (E) is:

A) Vi o E2 (B)O.SsuEz> C) & E D) 1o E

— il oSl Ll A a3 peSH Ll A36S 190
Q19- Electric current density is the ratio of the electric current to:

@ B) length C) time D) volume

33 I/ 5 g Al eI bl 558003 3 A o gbons LAl G aale 13 AISIAN e gEal) 1 e 22000
Q20- If the current, in the circuit, is 3 4, and the electromotive force of the battery (emf)
is 33 ¥, What is the internal resistance r ?

LR L)
;/'5:('&;1 “'5V IIOQ
3 =3 —mfm—ll—

r,_q_s’L

A) 10 B)9 C)3 D)
1SS b s a O RS Ayl 2] s
Q21- The equivalent resistance between a and b equals:

18Q 18Q
BT
A) 12 B) 13.09 @ D) 24

B ATy bl 6 o Als 38 il € 13 22

Q22- At equilibrium, which is of the following equation wrong?

i AMM
r Yyyv

Zo= My (200 |

2

2uF I,

I 2Q

A)L+L-1=0 > B)I3=0 C) [ +I, +15=0 D)l =-1
=10} i

O IR TR 5 50 75,08 13 Walias gadd IS dedl 1) Baw o sile 03 pde A g0 IS0 iy 22304

€ g3 raal) Jull e IOA Allan Y 4SSN j)aa Lad A saas <3 [0 Al
Q23- A country has a population of twenty millions, and each person in the country lights
up a bulb light. If 1 AWh costs 0.1 Saudi Riyal, how much would the cost (in Saudi
Riyal) be for all the lights for a month?

A) 72 x10° B) 7.2x10° C) 72% 10° D)7.2

n¢
(52 (3K zu) S5
7ol 0

cot = 02 Wl 22 &ﬁﬂ‘> X 20 % X 3o%74a |,

oo /0 ©° 1< W

\ §




1 b sl e duglabinall 3 801 ot b X-Y sl BB v Oe IS OIS 1Y 2240
Q24- If both v and B are in X-Y plane, the magnetic force acting on the charge equals:

V= zl ’gg:u@

Y 30 ;
B=2 T\ = By ii ) (5000) @YSHES
X smod—— v =3000 m/s - 17695

A) 30 B) 15 ¢ C) 25.98 D) 12.98
i SR ) 240s Al ) 250
Q25- The direction of the magnetic force, Q24, is:

yn @ @ O = D)t
T 3 Grioadll SR ool (Bl 08 b ool s T e S GBI oy S 15 260
ssbu b s 2a
Q26- If the wire carrying current | is parallel to the line b, then the magnetic flux though
the rectangle of length 2a and width b is:

a a

b > 14 R b

a a
A) ZERO B)2ula C)2ulb D)2ulab
n e r - > 2
s abalin Joa 806 Cat Al 35,0320 Jan (g sib Juse (32 mC Wiindidawn A5 27 A=WV
m Y Zq WA PA PVl B e e 3 T 0508 g s e dalaia V N
= Q27- A charge of 2 mC moves in a circular orbit making 20 rurns/s. If the magnetic = Wity
m = ‘L}% field, perpendicular to the motion, is 3 7, what is the mass of the particle” ﬁ = Vv 13
3 ) —~ rs
(g X3) A)3x107 ¢B)03 A4 C)0.048 X D4gm=es -
— ;/N/ *"5 e AT ) el L Al 1000 al (sl il i sae S 132800
A 28- If the solenoid has 1000 turns, what is the inductance? . - &
gt © L = Mo VD _ e )Go)
< » }/L‘Y"/ [e————— 500 mm ——»| g O X ‘eeKls
7 / [ = e -4
\ A =100 mm™ L =25 )('/,,«"5
3
h I = o-25%e H
A)25 B)0.25 x10~ C) 50 D) 0.5x107
558 28 IR T blsal) BN 6 10 Amp o lia 2568 U oy Laie 290

Q29- When electric current of 10 Amp passes through the solenoid, Q28, the stored

i rgy inside the solenoid is:
A)12.5x10° ) B) 25x10°° C) 2500 D) 1250

z ) 7 P C = 'u)L
L= 5LE" = 4 ot )

o =3
— B H K A

( @\




6 s s Jlasa 3 e udl i3 Sl (A st amanll &Y U alalinad) Jladl Jle =300
Q30- The magnetic field (E) needed to maintain the charged particle moving in a straight
line inside a velocity selector equals

=
. . | =7 =
. _. /Jv00
E = 1000 ¥/m ®Bt" w B3 = = ,_/_,_,
Yo 2000
[ v = 2000 m/s — 06 T

Al @ 015 D)2

i f Al 5310
Q31- The frequency (f) of the AC source is: (o = 628 =72 o

el LS

v(f) =110 sin(628 1)

24Q

1.6 Q

A) 628 B)314 C) 100 D) 200 _J_
25 odled 300l 8 g il 23 55320 D= lf:c

Q32- The resonance angular frequency (o) is:

S e
= L
A) 1000000 B) 0.1 €)0.001 6) 1000 Vireh:

3d~g..>¢

"3 & ol (A ) Ae3ias 330 =
Q33- The circuit impedance (Z) is: = m ¥, oLz E28)(\x

— 0. 6RB
A)4 B)2.4 ©)2.23 m Yo = Lo e

1o s Yo oEl 6 8 45 340 w¢ T(sgra)le?

Q34- The phase angle between the current and voltage is: Wi lie
Q)‘ 13.55 ) B) - 76.44 O35S D) 76.44
e el Ul 525 350

Q35- The maximum current (Ia):

——

A)29.37 B) 77.78 ¢ C)26.763 D) 85.56
1 N / = 0 é612&-1-6)) -
& B> 4/ = ﬁ“"’ ‘ ( *j_,,?__i\ = iL4m ( e S ):faq O3
% ‘ 7

-~ —13.55

= 7 /o - 26‘76 5
R 35 Lmax = o W

Z PR A
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igralal) 8 sl
Al iomoNl A gae il
k=9x10° N.m*/C?, & =885x 10" CYN.n’, |ef=16%x10°C,  G=6.67 10" Nm’/kg’
m,=1.67 x 107" kg, me=9.11 x 10*! kg, g8=98m/s,  p,=4nx 107 Tm/A
Choose the Correct Answer Exam Duration: 3 Hours

All Answers are given in MKS
unless the unit is stated

5008 03 85510 Y7 5 05 A< 107 Al Tt 1
Q1- The total charge of 10 '° electrons and 10 7 neutrons equals:

A) +1.6x107 B)-1.6x107 C) 0.0144 D) -0.0144

i 47 o 8 Gl el sl 20

Q2- The electric force acting on qis:

el s gg g -3 C

A) 0.04 B) 0.013 C) 0.02 D) 0.027

gt p Al vie (o K Joall (LT LY 28, 30
Q3- The horizontal component of the electric field E,csuttans at the point p equals:

E

resultant

9,=35q9,=-5q,=-10nC

A)0 B)2 (G4 ) D)22.5

TGk (Bod) p Akl v el Jodl ke Aos
Q4- The net resultant electric field at the point p (Q3) equals:

A)22.8 B)0 C)4 D)2.1
it Bo) p Akl v (6) el dadi s T3 5
Q5- The angle (6) of the resultant electric field (Q3) is:

A)45° B) 80 ° C)10° D)5.6°

130 1S 058 G5 23 A STEE S 0 L 0,8l G T 120 Vi 058 (e 568 O 26 an3 (15555 s -6
Q6- A proton is accelerating due to a uniform electric field of 20 ¥/m. If it starts from rest
what is the speed after 30 #S?

A) 57.5 m ) 0.6 D) 600




§ ol 138 38 el G loie L s Blie mhas J31 2 41C, ~10 4C, 30 pC, —100 uC  <iall Canmy -7
Q7- The following charges: 2 uC, —10 uC, 30 xC, and —-100 xC are located inside a non
uniform body. What is the net electric flux through this surface?

A) 8.8x10° B) - 8.8x10° C) 16x10° D) - 16x10°
2 m s S A 3 4 GRS R AL Jle 8K s e (UL 555 12 1C A 0 5ol 560 ol Jile 80
05,80 35 0o

Q8-An insulating sphere has 4 m radius and charge of 12 nC, the electric field at a point 2 m
away of the center of the sphere is:

A)0 B)27 ) 6.75 @

te Sliadll s Cluatic J g da8 5l g Al vie 56T Jladll 325 -9 s
Q9- The magnitude of the electric field at the point a near the mid of both charge lines is:

—2 km
I e S e e s e e 0 2 e e e e s e 2 O N O
r~
[
Y% | 2m

1m v

2 U T o O L o e s (I )
“-— 1 km

A) 18%10° B)36x10° C) 54x10° D) 72x10°

o ga 5 _SH S 13 § Jlgindl & Sl ik e -] 0
Q10- What is the electric field in question 8 if the sphere is conducting?

A) 0 B)27 C)6.75 D) 3.375

8055 A G oI G (R0 ST e ) TSGR G5 58 L8301/ s s G G 262l G5 S 13 <110
Q11- If the electric potential difference between two points is 30 ¥, what is the potential
difference between both points for a proton?

A) 48 B) 30 C)4.8x107'8 D) 1.6x10°'

(s st d Alse Legliaid il 0 B alifie 3 568 Jlas e (o8 23Sl 22l 31200
Q12- The electric potential difference due to a uniform electric field E between two points
separated by d is:

A) E.d B)E xd Gk d D)-Exd

et Ol el o AN B - 1300
Q13- How much energy in Joule is in one electron Volt?

A)9.8 B)1.6x10™"7 C)3.14 D) 8.85x107"

15 sbm oSl 5 3 Slall S e ie o 5eS)l agal) -1400
Q14- The electric potential at the center of the circle and cube is:

3nC@

A)-18 B)-11




$0.1 mm lan Lghs dealy 9 om U= 516 cm J sk ol Alilisa peilion 4} cpm gl (g3l 50 S G Le 1500
Q15- What is the capacitance of a parallel-plate capacitor having a length of 16 cm and a
width of 9 em if the separating distance is 0.1 mm?

A)127F B) 1.27 nF C)2.54 F D) 2.54 nF
1o b s a Oon WS Al -] 60

Q16- The equivalent capacitance between a and 5 is:

e ¢  2¢C

a @ b
[ 1 [ I [

o- | ||‘—||—|| 1] 1] ®
2€ . 2C0 2¢€ 53¢ C

A)6.6 C B)il5C C)0.55C D)02C

SN 53,4 e Wi A e 3ale Laghiail 4 3x107 m? Lagie JS Aaliz ORI O g (g3 e kg alaall Al 2170
s 14x10° V/m Jye s
Q17- The maximum charge that can be placed in a parallel-plate capacitor of area
3x10"* m” and filled by a dielectric of constant 3.4 and strength 14x10° V/m is :

A) 126 nC B) 63 nC C)5.4nC D) 10.8 nC

DS 107 sec Ria)5ae J33 107 Aalas se 0550 8000 5o cr @ i eS L) 6ES -8
Q18- The electric current density when 8000 electrons pass an area of 10~ 7° in 107 sec is:

A)4.3x10° (B) 1.28><]0'6; C) 4.3x10° D) 1.28x10°

e WA T (eSS 5 e A A gl 3 ALl s il i S [9
Q19- The consumed power by a resistor due to a passing current I is proportional to:

Al B) VI 6177 DIz

OB e dn 2240 Lliar 5o adl a3 £ ) Ao sl 3 UGG 3 o I W 5 Ll Lo il 1 20,0
18 s A pladll (@) ol sl Jaledl jlie
Q20- If the current passing through a resistor is reduced to one forth due to an increase in the
temperature by 240 °C while maintaining the potential difference constant, then the
temperature coefficient of resistivity (o) for the resistor material is:

A) 0.0167 B) 0.025 C) 0.01 D) 0.0125

1SS R =10 Q e gliadl 25 L1 Ll 525 2] s
Q21- The electric current passing through R = 10 Q equals:

6 Q 20V
o

20 V— 10 Q3 5.0)

A)3.57 B) 0.143 C) 0.357 D) 1.43




$ b3 aon Sl AL 5l i L2225
Q22- What is the equivalent resistance between @ and b in the circuit?

oR 4R
[
T :

VWW\-
A)28 @3} C)1.84 D)3

O R W 1 €9 x 1077 N G Garapbliia 550 AES 1.5 T 408 bl dlne 3 5 x 10° 70/ Byt oyt Ao 230

(A bl Jladly o5l de e
Q23- A proton moving at 5 x 10° m/s through a magnetic field of 1.5 7 experiences a
magnetic force of magnitude 9 * 107> N. What is the angle between the proton’s velocity
and the field?

A)414° B) 0 )90 m
s puinna Jlusa (3 Ao ol e Slea (3 0 gl el 6y o 53 SOERTOGA ie 240
Q24- The electric field (E) needed to maintain the charged particle moving in a straight line
inside a velocity selector equals:
Lttt tttrttr++4

| B=2 Qp=st

s e s
v =3000 m/s

T T T T EE T ]

A) 600 B) 1.67x10 C) 15%10° D) 6.67x107

igbens el 40 0,58 1S Jany o> sy piitise Oiaga n Gl 3 3y o sl Jll lsie 225,50
Q25- The magnetic field at 3 m from a long straight conductor currying 40 4 is:

A)2.67x10°° B) 0.88x10° C) 5.33%10°° D) 1.76x10°°

(g S AED paklindl Jadl 82 4 0585 N = 3000 turns 5 e sk (Solenoid) —aled LN Slll s (<13 26
Q26- If a solenoid of 1 m length, having 3000 zurns, curries a current of 2 4, the magnetic
field inside it is:

A) 6000 B) 7.5%107 C) 1500 D) 151072

i 3o B ehlinadl Jlaall (3 4 5 jaall ) G RS i 27 0
Q27- The volume energy density stored in a magnetic field B is proportional to:

A)VB B)B @ D)B~?

5 s A sGall (3 Ll Ll 28

Q28- The current passing through the resistor equals:

1 B=2T
O.llm ]OQ§ ®

A) 6 B) 60 m D) 0.06




el agh el Lalt 8 ity 5o 5 oMl o olf 8 sie 5 ¢ 0.5 A 48 BB ol T j5sn 115 2000 mH I3 4 Gile Jaony 290
s st el 3 Lntiad) Aadlall 5800 (10 mS o8 ey I& @l T jhiall Als sk (S5 el

Q29- A 2000 mH inductor carries a steady current of 0.5 4. When the switch in the circuit is
opened, the current is effectively zero after 10 mS. What is the induced electromotive force
(emf) in the inductor during this time?

A) 10000 B) 1000 C) 100 D) 10

TGk £ el 3 el jaiae 33 5 -300m

Q30- The frequency (f) of the AC source is:

10 Q2 II
S mF 20 mH
(Y )

L\J/v(t) =300 sin(3140 1)

A) 300 B) 3140 C) 1000 D) 500

19 el Al T, s N 33553100

Q31- The resonance angular frequency () is:

A) 100 B) 10000 C)0.1 D) 0.001

1o 5l (A glas) dniles -320

Q32- The circuit total impedance (Z) is:

A) 10 B) 0.065 @;) D) 73.5

298 8,0l Jalas =335

Q33- The power factor equals:

A)0.157 B) 0.136 C) 0.864 D) 0.843

i il Ll 325 340

Q34- The maximum current (Lqy):

A) 30 64_.7) C)212 D)3.32

ig sl Ll g aeadl G skl G 3 A5 -3500
Q35- The phase angle between the voltage and current equals:

A)9° m ©)632 D) 83.7°
g
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-’ :;;J'wﬁuﬁualO”:wﬁxﬁlO”:a;}S‘! 1070 A Al -1
QI- The total charge of 10 electrons, 10" neutrons, and IQ” protons equals:

E
A)0 B)-144C C) 144mC_~ D) 1.6x10”

TG g OB il 3L gy e B el Al 8 il S 1) 20
Q2- If the electric force acting on g; is zero, the charge ¢> equals:

A)4q B)2¢ C)0.5¢; D) 0.44 g
(s p Akl vie o S Jaall (AT el S Jall 30
Q3- The vertical component of the electric field E,esuan at the point p equals:

i 4 B il q,= ¢,=-100 nC
5 9: q; q, =100 nC
p 3 )u 3Im @ X
A)T5 /B 100> )25 D) 50

Gse (Bus) p Akl die oSl Jladl e -4
Q4- The net resultant electric field at the point p (Q3) equals:

A) 175 B) 300 C’) 125 ) D) 150

‘P (3o p il tie (0) Sl dadll s Byl 500
Q5- The angle (0) of the resultant electric field (Q3) is:

@) 53.1 B) 36.86 C) 45 D) 30

i Sodie Al s S5 3020 5341 20 V/im o538 phiiia 068 Jiae 4 26483 mi/s AN e s 558 2% 60
Q6- A neutron of initial speed 26483 m/s moves through a uniform electric field of 20 V/m for
20 ns, the final speed. then, is:

A)33516 ﬁ) 26483 00 D) 30000

g Aty sl ¢ yane Abana i 1 Vim 6 sy (3lin s A& 1S 8l S 1Y) 70
Q7- If the electric flux through a closed surface is 1 V.m, the net electric charge inside it
_equals:

A)8.85pC ) B) 88.5 pC )90 C D) 900 pC




0P 2 1 e 325 AL Yo § 7 s 8 Gt A Jle 5 S s o pUBSL g 555 24 nC G 0 e il Al e Jladl Il 80
£35S0 S 5

Q8-An insulating sphere has 8 m radius and charge of 24 nC distributed uniformly over its

volume, the electric field at a point 2 m away of the center of the sphere is:

A)27 B) 54 C)0.42 (D)0.84 /
50 x Adlusall (3 ¢ yiaall 5 s il ik Cioafia (g Al ) g Al e o oSN Jladll 5 C3IS 13 9

Q9- If the magnitude of the electric field at the point @ near the mid of both charge lines is

zero, the distance x equals:

T ——Sikm >
FIffrfrfrsTrtrirrrrrrrrrrrrrr++d Q=10C
Yo 1Im

v
FErrrrrs i s s rrrrHQ=4C
< — D km—

>

A)0.5 4 B) 1 C)0.4 D) 0.28

€16 m Adlsal) 5 Alia 5a 5 HSH CilS 131 8 J giaall 8 Jlaall jlaie e 210
Q10- What is the electric field in question 8 if the sphere is conducting and the distance from
the sphere center is 16 m?

A)27 B) 54 C) 0.42 /D) 0.84

s Lagir 26adl G OB 15 mel/ 5 s O 58 Gl G (oo sll) EESIAGLRIT S 4 OIS TS -1
Q11- If the potential energy difference between two points is 15 meV for a proton, the electric
potential between these points _15\

A) 25 nV 43) 15 an/ C) 15pV D) 15V

s B plitia 568 Qe 3 0 une Lagloni 5 3 (0 5651 242 G55 =120
Q12- The electric potential difference between two points separated by d ina uniform
electric field E is:

A) Ed B)E x d (o-Ed D)-E x d
15 e anSall 55 5l Sy die (s Sl 2eall <130
Q13- The electric potential at the center of the circle and cube is:

3nC @ """""""" e
@)
C
Bl e LG ok
A)-31.5 / B)-1575 C)-103.5 D)-51.75
{ 106 3 il (Gl i) A quia ol AL -1 40

Q14- The total potential energy of the two charges equals:

27 pc@® @°1C
—32 mm—>

A)+ 1367 B)-136.7 ) 683 /D)-683




$0.01 mm Alss Leghss Juaiiiy 9 em 020 54 om sl 3 Alidiione i 4 o gl (g ) s e Aans La ] 50
Q15- What is the capacitance of a parallel-plate capacitor having a length of 4 ¢m and a width
of 9 ¢m if the separating distance is 0.01 mm?
A -
A)3.18 ni— B) 6.37 nF C) 1.52 uF D) 0.76 uF
i b s on S el 1160

Q16- The equivalent capacitance between @ and b is:

Ia Ia
2(Q
S (| f e i e Y
1l Il e |
2€ 2C 22|51C
I
A)15C B)533C C)3¢C J D) 1.75C

2ede b A jle 53l Legleai 4 3x10 mr” Laghe IS Aalin £ ) STl 33 i Ler by of (S (A1 (alinll ialll -1 7050
1 gl 28%10° Wim Joe sas i
Q17- The maximum charge that can be placed in a parallel-plate capacitor of area
3x10"* m’and filled by a dielectric of constant 2 and strength 28x10° V/m is:

A) 74.3 nC 6] 48.6 nC_J C) 15.3mC D) 30.6 mC
2 35w 107 ps JSComa Ghie g G5 58 550 0o @l A eSH LA 18
Q18- The electric current when two electrons pass an area each 10° ps is:

—
A) 16 mA B) 0.16 mA C) 32 mA D) 0.32 mA
e Wk oV dga Gkl At A i 3 RSl sl (ol 190
Q19- The consumed power by a resistor due to applying a potential V across it is proportional
to:

A)V B)VV e m )

e An 300 ey 51l An 0 gl Aa 36l 38 L pe La gl 3 il (30 0.2 ) 2 eSSl e Tomiiil 13] 200
15 s e giall () gl oadl daladl e o8
Q20- If the current passing through a resistor is reduced to one fifth due to an increase in the
temperature by 300 °C while maintaining the potential difference constant, then the
temperature coefficient of resistivity (o) for the resistor material is:
W)\
A)0.0133/ B) 0.0333 C) 0.0266 D) 0.00667
2508 R = 10 © &a gl L3 6L JLali 635 g3yl s 3 210
Q21- At equilibrium the electric current passing through R = 10 € equals:

7, 7 ‘
- ,LIG/’/ ¥
o= 6#“" 34 /121’/
év + (47 e
U o - ) ue = "6
1, = R
A)0 ®) 1.9 ©)0.74 D)0.9




b 5 @ On S Laglial e la 225
Q22- What is the equivalent resistance between a and b in the circuit?

4R
6R
R
a b
6R
W—2

v
A)0.33 m 02 D)3

Ayl e ¢ 8 x 10 M etad Louhling b gy JGS | T 460 uasklinn Jiae (35 % 10° m/s e s 555 & ok 230 £V \,,5,,,9
s bl Jladly ¢ 5 g5l de yu
Q23- A proton, moving at 5 x 10(7 m/s through a magnetic field of 1 7, experiences a magnetic . we = L' 3

force of magnitude 8 x 10" N. The angle between the proton’s velocity and the field is: @ pivs —
NG = L {
\ = ( b Xte ‘v (9)’%t
A)41.4 B)0 €)% / D) 48.6 i
g b e s Aol Caifia Ra ATt el cEY & ST eI Tl i 24,0 f_& :ﬂé‘”
Q24- The electric field (E) needed to maintain the charged particle moving in a straight line R

inside a velocity selector equals:

[FH++++++++++++++++++4 ig 22k |
E=2 B=12T® ;:r}«v:
S P S - - <
© TV 3000 mis =z i 3208
= 36000 Viy
e ]
/'A) 36000/ B) 250 €)0.125 D) 0.004
2 sba | el 3 0538 )L Jany aa Jighy asitias Jaaga (o il 10 3 o kbl Jladd) 3348 2255 2
Q25- The magnetic field at 10 m from a long straight conductor currymg 34is: B=He —i
i 7 24
— URYE
A)30T B) 3.33 mT (C) 0.06 ,u/ D) 6.66 nT . ,“z :r : (,T)
1 s AIANY bl Jaall 34 4 0585 N = 30000 turns =435 (Solenoid) <l LI Sl sxe IS 13226 )
Q26- If a solenoid of 1 m length, having 30000 furns, curries a current of 4 4, the magnetic = B ‘4/T

field inside it is: 2

B — Mo MG
¥
A)0.075 m C) 60000 D)30000 = “myw( 3200 ()
&> \/

G005 T + o8 g O 330y inl o o il UGN 775 = 215
Q27- The volume energy densjly{1 a space due to a magnetic field of 0.5 7 equals: a8 Gs

e

(()/am
A) 100 f B) 1000 C) 10000 D)100000 o :
4oy (8 0.2 Amp (s s Aagiall (3 L)y Jio gall 48 ya Aot 3U1 LAl IS 13 228

Q28- if the current passmg through the resistor due to the conductive bar movement equals . . -

0.2 Amp, the bar speed, then, is: =@ ;\(/‘ 4
- — g
1 B=2T 5 P
0.1m 10Q R Er i v e
l — A o
Q)IO ) B) 20 OF D)2.5 — 10




/f% il 9.@%} - h,‘i’/; {"77&’,_)‘;7‘( A AT

>

f‘ = /)'/) = e /\r A 5 e \”_} {’@*//%

VL P
15k 43 22 (3 4 o dadiie dalua 3 25 om sk OIS B 200 mH i Gl I3 Caall 229, 5
Q29- A 200 mH inductor (Solenoid) is 25 ¢m long and has a cross sectional area of 4 em’, the

¥
z

number of turns is: L = N¢ — MopurA v A = 2L )
z R 5 g wo P

A) 7885 B) 3154 C) 10000 ) b) 40001
N s A5 5 00T 3 gl se T/ ) 30 013000

<4 P
Q30- The frequency (f) of the AC source is: 17 1%

;"'y'n'u;'iv'o'(v:
I

|
0.08Q [ 1S mil

r\J v(#) = 10 sin(10 1)

N
A) 10 B)1.6 ) C)31.4 D) 62.8
258 oJela 3l 3 o ol 33 52310

Q31- The resonance angular frequency (®,) is:

A)1.77 B)33.33 C)24 @

A I ) T 320
Q32- The circuit total impedance (Z) is:

A)0.08 m C) 0.0 D) 0.03

1 @ xRl BN e S8l (e 330
Q33- The power factor as a function of the phase angle difference g is:

~.
A) sin(p) B) cor(p) C) tan(p) (Brcosto))

St g sl Ll 525 3400

Q34- The maximum current (I4y):

A) 80 @ C) 100 D) 66

Al ik e seall ke L8l 350

35-.The maximum voltage across the resistor is:
A)6.1/ B) 124 C) 10 D)5
e LU‘:/.;':Z”J 7 L= e - Jce
e Z 4 T

= ML’z(ia)(lﬁy‘(J_;):'5‘3)(“;7‘37_ = o'/5 =

) L -
= o= = = oo
o = o (to)ce) T sroBirdeT : o
)

) = = v
O em e =54 e e 2
& 2! G ‘,I'E’_C— 1/66,((;5)\/?) '/2‘:
(o S = . 7 S bagin.i / - 2z
s (/;Q 4+ Cx YL) = )v@ sm e __0,06) = oy
14
¥33 Ces 4 P o 25 S
- A i el
gqd e = = = L2 = 77 Tae

Zz
9135 V;{ = »'—wp = 577)(0'@*): T f Vs (£
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1 sabasd g sl g G g5 pall 3  palgll 81 i) A0S AsaZ -] e
Q1- The total charge of the helium nucleus of two protons and two neutrons equals:

A) e B) +e )~ 4 (D)2
(O 50 FZ 1 4C e 553l FT (gb 1 mC &inll le 5 5l il oS 5 50 200
Q2- In the figure, shown, F1 acts on the charge of 1 mC and FZ acts on the other one.
Accordingly this means:
® 1uC

1mC @ S

A)FI =F2 B) |F1| < |F2]| C)F1 =-F2 D) [F1| > |F2]

g ISl (2 g EEOTRRTTAL eS8 il Alaad L) 45, 30
Q3- The x-component of the resultant electric force exerted on g4 equals:

Y
3 & q, Frexullam ql = q2 = _200 mC
s qs =q,= 100 mC
6 9, q3 q4
q, E & i @ X

(A,)m B) 20x10° C) 11.25x10° D) 22.3 x10°

1§ (3us) JSE (A g e 5 all Al 368 5 41l Alianad Apslall A8 el 45
(Q4- The y-component of the resultant electric force exerted on g4 (Q3) equals:

A) 223 x10° B) 11.25x10° (C) 20x10° ) D) 9.8 x10°
1§38 (307 g Ll e il 56S 5 il Aana -5
Q5- The resultant electric force exerted on g4 (Q3) equals:

A) 20x10° )22.3 x108 C) 11.25x10° D) 9.8 x10°

1555 (0) () saall pe (Buw) gy Al e 5 il 5 il Aandll 515 600
Q6- The angle of the resultant electric force exerted on g4 with respect to the x-axis equals:

A)26.1° " B)1539° @) sil6 S (D)63.9 a

s 35k Ll Candiiye p a 38 5e e 205 Akl i ¢ () Lelah Jadl g A ey &aas s S paa e AL GZ ¢ 56 Ladie 700
Q7- The electric field inside an insulating charged sphere at a distance » from the center is
proportional to:

A) ¥ B) 7, C) 1/r D) 1//°
S \SES A




53bw 1 km dshy 40 C 4N ABia s s Cualia (5a 30 m 32 e A die 2 S Jlaadl laia -8
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) 12x10° ©) 24x105) D) 4x10°

S () Legin Ailaall oo Gl THTETE 5068 Jlave (3 (3 (0 (S 24l 33 90
Q7- The electric potential difference of two points, separated by a distance 4, in a uniform
electric field is proportional to:

@ B) 1/d? C) d* D) 1/d
1S5 15 mC LS LhE Lnd 50 20 m 3 Gl e 3l -100+

Q10- The electric potential at a point 20  far from a point charge of 15 mC is:

A) 6.75 mV B) 0.34 mV C) 6.75 MV D) 0.34 MV

25 TSR Sl il (Jelidl) LIS an NI U 110
Q11- The total potential energy (interaction energy) of the charges, shown below, equals:

1mC -10mC 1 mC

@ 2m S5m
A)-343kJ (B)-61.7kJ ) C)-68.5 kJ D) -92.8 kJ

Aadas o Diadll (4S5 Bdie 20 g Aias Sa e 5 Yo 8 2 S 3 alu 2120
Q12- An electric potential of 5 Vis applied across a capacitor of 20 uF, the electric charge
acquired is:

A) 1/4 B)4 C) 10000 D) 1/10000

1535 oLl 3 3l 3 N Ry dal 13000
Q13- The equivalent capacitance of the capacitors in the circuit, shown, equals:

{1€ [1€ | 1€
1 1l

s | | &
' 2&
A) 0.67() B)2.25C ()t D) 12.C
Tl A e 5l Laglail 52X 107 7 Lagia IS Aalisa ¢ 3 s (ym o) 53 S gy (i O (s () (galiaal) Ll - 140

D ad 14x10° V/im dje sak il 4
Q14- The maximum charge that can be placed in a parallel-plate capacitor of area 2x10™* p’
and filled by a dielectric of constant 2 and strength 14x10  V/m is:

) 49.5 nC B) 49.5 mC C) 49.5 uC D)49.5C
sgn 0yl i (a8 45 jAa A8l - ] 50

Q15- The stored energy in a capacitor is proportional to:

A)Q @ 0 1/Q D) 1/Q?
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Q16- The electric current when an electric charge of 5 C passes an area each 107 s is:

A) 0.5 B) 0.2 C) 2000 ) 5000,

ot e el U e i )k (et deall i 1700
Q17- The ratio of an electric potential across a resistor to the passing current is:

A) Conductivity (B) Resislance) C) Resistivity D) Drift Velocity
oy T3 250 5 A e T A sl (5 O g A glie A lini 00 0.3 o e DLl Bl umidi) 1) -180e
5 s e sall () sl daladl e 3
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 () for the resistor material is:

A)0.0133 B) 0.0173 ) 0.009Q D) 0.0013
w5 g K in O Jiie 5 Q2 A G (ol Lagd LS A i) (i i (Ja 5 1900
Q19- For two identical resistors the parallel combination is 5 €, so the resistance of each is:

A)10) B)2.5 05 D) 1.25
(guER = 10 Q A il A5 )Ll sl 52l SN s 8 200

Q20- At equilibrium the electric current passing through R = 10 Q equals:

70 20V 30 2Q

A ” 1mF 3mF
10V =5 6Q

'[ =50 10 150
MW =
wyyv:
100

@.2 B)0.8 C) 0.4 D)0
G 50 I8 e 200 /s et Ol ga 6l sie S 4 T 45l pusllita dae 23 € [T PR PR S
:L,‘J\-“‘:‘
Q21- A charged particle of 3 C'is moving in parallel with a magnetic field of 4 7. If its speed
is 200 m/s, the magnetic force acting on the particle equals:

A) 2400 B) 266.6 015 6)7))

j o i Jn A Lol i Sl 8 O el Sy ¢ S el il i -2
22- The electric field (E) needed to maintain the charged particle moving in a straight line
inside a velocity selector equals:

e e |

‘E=? B=120mT®
1©

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

A) < B) — 1 (D 1)

e 53k L o 368 5 48 s i gy altis o 34 (0 1 A0uas 305 LS o anplalodl Sl 305 i 2400
Q24- The magnitude of the magnetic field at a point located at a distance » from a long
straight wire currying an electric current is proportional to:

A) B) r C) 17 g D) 1/r )
25 b 4laly pabliaal Jladdl (810 4 255 N = 10000 turns s e 245k (Solenoid) | dse oIS 13} 250

Q25- If a solenoid of 0.25 m length, having 10000 turns, curries a current of 10 4, the
magnetic field inside it is:
A)0.25 B) 0.5) €).1 D)2

1 s Dbl Rl y & Ay 56 Axdlall ) (o o 3 (U padl) aall B ghal 58 260

26- Faraday’s law of induction relating the electromotive force & magpnetic flux @, and
time £ is:

A) &=-dido B)t=-d &/dD C) @=-d Edt @

Canall 2a ) Lol 23U 43S Wb 15 T s sbamy (e ORI OR 1 2270
Q27- If the magnetic field is 15 mT', what is the magnetic energy density?

A)179.1 B)11.9 C) 89.5 D) 5.96

" ton U3 h G 35 s ) 0l Jals iy 2800
28- The inductance of a solenoid is proportional to the square of its:

@}Eﬂs@ B) area 4 C) current I D) length /

oA b 3 a on Baluall 2alal 3 1 22905

029- The induced electromotive force between a and b equals:

«—— Conductor
20 m/s
~ Sliding Conducting
Bar

A) 40 ()10 C)2.5 D) 1.25

ToRa Lo oS 535 S 0 el 55 ,AC 93 3 3eadly SLal G )yl 8 0035 Ui 300
Q30- When voltage and current are in phase in an AC circuit, which of the following is in its
maximum value?

m@ B) inductive Reactance 3. C) Resistance R D) Impedance Z
\¥—’-‘_/
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Q31- The frequency (f) of the AC source is:

‘_A/V\Mﬁ 1 } T

IR
6Q 55 "H
Lt

M50 = 0.4 5in(03 1)

A) 0.0477 B) 1.884 C) 0.471 D) 0.032
<o el 3l 3y sl 2 5 -320s

Q32- The resonance angular frequency (o) is:

A)0.5 B) 1.414 (0107 D)2

2o S (A ) ailes 3300

Q33- The circuit impedance (Z) is:

A)6 B)3 ©)3.33 66?)

3 o, Jalaa =340

Q34- The power factor :
A) 0.455 B) 0.9 C)24.5 D)32.3

ot Akl 038 (B i 34 (0 skl (L Ayl y S 1Y) a3 jaall yhadll A8Vl 1 sasl y aksd (g 523 AC 55 350
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) Capacitor C) Inductor D) Battery
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Physics and Astronomy Department

College of Science-King Saud University " First Semester 20/2/1434

o oAl AL gune s : Aail)
k= 9x10° N.m’/C2, £, =8.85x 10 C/N. m?, |ef=1.6x10"C, G=6.67 x 10" N.m’/kg’
my=1.67 x 107 kg, me=9.11 x 107 kg, g=98mis’,  p,=4n =107 Tm/A
Choose the Correct Answer (Questions: 5 pages) Exam Duration: 3 Hours

All Answers are given in MKS unless the unit is stated

i O35S 31 5 09 5iss 147 5 05550 92 (5533 Wy pail y o) 5 A Linil) -] s
QI- The total charge of Uranium ion of 92 protons, 147 neutrons, and 31 electrons is:

A)178 ¢ B)6e C) 325e D)6l e

=

ALl Aol S 13 -] @ Atindy )l ¢yl +] e Alindya g sall ol (e pladall mle A 3a S D
Slagin Ty 51l 5 58 L 0.564 nm Legies
Q2- The salt molecule consists of sodium ion of + le and chlorine ion of — le. If they are
separated by 0.564 nm, what is the cohesive force between them?

A) 0.4 %1078 B)0.72 x 10~ C)17x10'3 D) 21.3x10°

S T

st p Akl die 3 5 Jlaall (Ruoliall) 3 yanll S ) 230
Q3- The vertical component of the electric field E,.suun at the point p equals:

y ql Erc;ulmnl
3m 2q,=q,=-18nC
- awn
A)9 B) 18 C) 20.1 D) 25.45
s (3u) p Adadill die o el Jladl laie -4
Q4- The net resultant electric field at the point p (Q3 s:
A)9 B) 18 C) 20.1 D) 25.45
B ]
(o (Bu) p Al sie (0) (S sesl) Jlaall Amna Byl 5 -5
- angle (0) of the resultant electric field (Q3) is:
A) 26.6 B) 36.6 C) 45 D) 63.4

$ 4 nV/m o8 21568 Jae (A 0850 & L Jaie e -6
Q6- What is the acceleration of a proton in an electric field of 4 nV/m ?

A) 702.5 B) 0.38 C)4012.5 D)0

e
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€5 S0l 38 5e oo 2 m Allise a5 Adal die
Q7-An insulating sphere has 20 m radius and charge of 100 nC distributed uniformly over its

~the electric field at a point 2 m away of the center of the sphere is:
A) 0.225 B) 2255 C)0.112 D) 11.25

L Jskll olé 0.5 V/im L;Juawl.hsq@d,;u\,n a4l xie o S Jlaa) 525 S 1Y) -8
s
Q8- If the magnitude of the electric field at the point a near the mid of both charge lines is
0.5 V/m, the length L equals:

= T . =

B e O e, e e 0 O s e R | Q=10C

20m

da
A)0.5 B) 20 C) 18x10° D) 9x10°
8
Dl (1500 V/m s¥ A 28 Jald 0.02 m LeSans Aln ga 33l (g0 e gimn Aagiua a pa5 -9
Q9- A conducting plate of 0.02 m thick is exposed to an external electric field of 1500 Vim.
What is the electric field inside the plate?

A) 75000 B) 30 C)0.66 £ Dy

6 s Caltoaall 5 3 3001 38 5a i (eS¢l 100
ircle and rectangle is:
-B.2mC

Q10- The electric potential at the center of the
MG IS

@

A)-15 B)-10 o) D)0

AJLMIAQ.QJMJ 10 em QA)GJZO cm d}b&\dﬁﬂh’h&é\.ﬁmﬂu&_’m é)\)inuf&aiuh-llw
€5 mm
Q11- What is the capacitance of a parallel-plate capacitor having a length of 20 cm and
a width of 10 ¢m if the separating distance is 0.005 mm?

A)35.4nF B) 70.8 nF C)35.4 pF D) 70.8 pF’

b by a on RS Al 1120

Q12- The equivalent capacitance between a and b is:

o i 3¢ sciloe ‘22_01
oLy

A)03C B)0.86 C C)0.6C D) 0.93

=D
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Q13- If the current passing through a resistor is reduced to one half, the delivered power is:

A) reduced to Y4 B) increased 4 times C) reduced to half D) doubled

ot 3l 5 g ASlgiadl) BRI (8 1000 I (5268 glime 5538 CilS 13) 14
Q14- If the power of a light bulb is 1000 #, the energy consumed in one day is:

A) 86.4 MJ B) 1000 &J C)24.7 MJ D) 1.3 kJ

58 () Resiall 5 )l s 5 e Y810 °C laies L die 5 Q) Y 20 Q 00 sl 523 13 -1 50
Q15- If the resistance of a resistor decreases from 20 Q to 5 Q when heated by 10 °C, the
temperature coefficient of resistance (o) is:

A)0.3 B)3.33 C) - 0.025 D) - 0.075

=

1 sbea sLal 350N (3 b 5 g o RIS da il )aEe -]60s
Q16- The equivalent resistance between a and b in the circuit equals:

A)6R B)0.9 R C)1.83R D) 0.14 R
—

15V

w
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10 Q

A)0 B)2 @3 D)5

1 s (Bl mhans A ohalind) il 180

Q18- The net magnetic flux through a closed surface is equal to:
A) 00 B) ddi @ D) &, uo
it
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6 s udalianall Jlaall 5 AL G50 Ay N e 2 N/m
Q19- A straight wire carries a current of 40 4 in a uniform magnetic field of 80 mT. If the
force per unit length on this wire is 2 N/m, the angle between the wire and the

magnetic field-is:
A) 5132 B) 38.7° G700 " D)19:5°
S

Caai 30 mT o Mie ouasbling Jlae 8 g5 sl (3125 0.32 x10716 JaS a dila Al g5isn 2000
5 ghomy undll A3 L8
Q20- A proton with a kinetic energy of 0.32 x1076 J follows a circular path in a magnetic field

region of a itude 30 m7T. The radius of this path equals to:
A)3.4cm B) 6.8 cm C)2.55cm D)5.1cm
S ==

e JS Aagd cilS 1)) eyl i DS afiise Jad (A ety o5 Sl Ao ju (ale 2100
$ E=4kV/mand B=8mT
Q21- What is the speed of an electron that passes in a straight line through a velocity selector
if E=4 kV/mand B=8 mT?:

A) 100 km/h B) 500 m/s C) 5%10° m/s D) 32 km/s

e ¢ el et (450 4 LS Legie IS dany A Al Leghoais (b 3l sie S sh Oase 220
6 o Laghy Adlusall Coiaiia (s A die okl Ll Jlaal)
Q22- Two long parallel wires separated by 4mm and carry a current of 50 4 in opposite

direction. The magnitude of the magnetic field at a midpoint between the two wires is:
A) 200 mT B) 12.5 mT C) 10 mT D) 0 mT

S
ALSES Al e gasae 3T pabline Jow B JSa] 52 Ol cpud e g Ak i & 230
(s 10 m/s Ao Ot ) oy pail Ao AU 54l e & 62 Ao gliall )it cailS 1Y) JSEIL i ga
Q23- A bar of length 1 m moves on two horizontal frictionless rails as

shown in the figure. If R=6 Q and a 3 7' magnetic field is directed =
perpendicularly into the paper, the applied force required to move the bar R -
to the right at a constant speed of 10 m/s equals to: | L 2

A)3N B)I5 N C) 125N D) 200 N
LT

6 s Ll S ey pmsalalind) ol e 30 4 U 42 s (= 1200 turns/m) Jish Sigola cile 240
Q24- A long solenoid (n = 1200 furns/m) has a current of a 30 4 in its winding. The magnitude of the

lting magnetic field at the center point on the axis of the solenoid is:
A) 452 mT B) 36.2 mT' C) 52 uT D) 0.60 mT

Q25- Induced current can be produced in a coil by:

A) moving a magnet bar towards the coil B) applying a constant magnetic field in the coil
C) Tixing the magnitude of the magnetic flux D) making the magnetic field equal zero




ST Ll e aaiasy 00 280 ol 2260
Q26- Which is of the following independent on the electric current 1?

A) Self Inductance L B) Mag. Flux @ C) Mag. force on a conductor F D) Mag. Field B

6 st 433 AUl A ¢ 10 pH A SNl dales s 10 4 D s digh Geilscale 270
Q27- A long solenoid has a self inductance of 10 #H. The energy stored in its mag. field when it

carries a current of 10 A4 is:
A) 50 uJ B) 50 mJ C) 250 uJ D) 500 pJ

2B 0 a3l 0552 s 30 el g2l jma ga Mgl o Asia RIC o 6538 503 280
3l Aadlas 8 X =250Q 5 X;=200Q <8 5 [0 =24 sv(t) =150 sin(367.8 1)
Q28- A series RLC circuit of AC voltage v(#) = 150 sin (367.8 1 ) and maximum current
Lo = 2 A. If X;=200Q , Xc =250 Q, the total impedance of the circuit equals to:

A)450 Q B)55.9Q 0159 D D)314Q
\

165t 28 Jpaall 5300l 8 R A gliall ol 229
Q29- The value of R in the circuit of Q28 equal to:

A)450Q B) 55.9Q G158 D) 314 Q
ST

15 5 28 gl 5 31 3 A by e agall A ol 2300
Q30- The maximum voltage across the capacitor in the circuit of Q28 equal to:

A) 150 V B)220V C) 400 V D) 500 V.

(s sbat 280 JIpull 55000 A Juadl 3 235 3]s
Q31- The frequency of the AC source in the circuit of Q28 equal to:

A)314 Hz B) 100 Hz @) 60’@ D) 50 Hz

15 280 Jlpaald 3 30l (8 L Ll T, A 320
Q32- I, of the current in the circuit of Q28 equals to:

A) 1414 B)2 C)3.14 D) 0.707




