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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
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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 4siwa Js 4lgi 3 48 all Jglaall B daaall LY pa

(st g Bl e 5 el A W58l 8 Q=30 pC, q=5 pC,and d =30 cm O 1) (1=

Q1) In the figure, if Q =30 pC, q=5 pC, and d = 30 cm, ' d = 2d 5
the electric force acting on g equals: O O =
Q q 2@
a 13N b. 23 N €. Zero d. 75N

a=60cm,b=80cm, Q=-4 nC,andq=15nC SN 2u«
1 st P adadill die o 5eSH Jaall (X)) 481 48 Hall d

b

T e = s -P
Q2)Ifa=60cm,b=80cm,Q=-4 nC,and q=1.5nC, :
the horizontal component (X) of the electric field at point P equals:i‘ !

a ' a
a. 67.53 N/C b. —56.25 N/C ! :
¢. 37.54 N/C d. — 82.33 N/C : :
| b |

S Do S R B Q49

1S5kt 2 A P Akl die 2 5eS) Jlaall () Al ) AS 5l (3
Q3) The vertical component (Y) of the electric field at point P in Q2 equals:

a. 67.5 N/C b. —56.2 N/C e 371.53 N/C d - 82 NIC

st X osaad dplly 200 JIzadl 3 o eSH Jlaad) iana iy ) ) (4o
Q4) The angle of the resultant electric field in Q2 with X axis equals:

a. 146.3° b 213.6° c.303.6° a4, 30°
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1S g 20 A P adaiill die A S 2gad) (50
Q5) The electric potential at the point P in Q2 equals:
a 13V b.—-225V

R T d. Zero

Kiad uilade 68 Jae 8 40 m/s” e 1.67x1077 kg 43S ( gadia apun & oS 13) (60

g ) 18 Ain d 41.5%10° N/C
Q6) If a charged particle of mass 1.67x1077 kg is accelerated with 40 m/s> in a homogenous electric
field of 41.5x10™ N/C, the charge of this particle equals:

¢ de

15 s Lagins gl 303 (3 15 eV el G &l jay (555 5l sl A8 (3 pudl) (IS 1) (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:

2 15V b. 15nV ¢c. 24 mV

5x10° Nm%/C & oSl an 5l & o 568 il o 2 5 caaa Jay Q Ainh g e (8w
;‘_5_51.“3:\_1;.“;1' “'la.'n-'u.ﬁ

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:

.44, d. - 8.85 nC

Jaall HIS 1Y) Lgana Jhe&l‘bt)ﬁQ Ladn 45 om L ki Cial Caas A jle 3 S Qs (9
i st o SIS je (50 20 om Al i Jlaal) Hlade G 1] x10° N/C 5,81 dass xie 3 5<I)
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:

b. 1.1 x10° ¢. 0.49 x10° d.2.2x10°

36x10° N/C st O3nde Jish i g (30 5 om 2 o (2 680 Jaadl (S 13 (1004
e ) e Al Ll Ain 2 DS s
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:

c. 45 uC/m d. 125 uC/m
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(9 ) i ) JIS (6 1,77 mum s Lagloa 3 s g) Gy 20 V 2 (il 13) (110

Q11) If20V 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® ¢. 100 nC/m’ d. 35.4nC/m’

15 sl 438 yall 3 yilal) S ANl Aad) (120

G
Q12) The equivalent capacitance of the capacitors in the :
given circuit equals: = C C b
a. 0.55C b. 1850
¢.5C d. 022C e

Bl Q sty V agally € dandl 8 1S Gy &5 ) ) e (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. % C2Q b.4CV

e 5l Ao gliall S 13 Aa sliall 5 J ghall (ui Lagd (Cu) ulaill g (AL psia s (e GISLs (14

1S5S (ray/Tey) skl et On Al 8 pey el 5 o sie s

Q14) Aluminum (Al) and copper (Cu) wires of equal length and resistance. If the resistivity of Al is
pai and for Cu is pc, . The ratio of their radii (ra)/rcy,) equals:

a. (pai/pca)’? b. (pcu/ par)™? ¢. pcu/ Pai d. pai/ pcu

15 sty Jom gally L) Ll dass g (8 (885 IS Ui g e (10 (0550 6x10%" o 13) (1504

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 ; c. 96 A d. 16 A

11 12 13 14 15
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Q16) The equivalent resistance Req of the resistances in the given circuit
equals: R |
3 3R
a.0s5R b. R 3R d. 10R 3
_____________________________ fﬂ
A

R=2Qand =18V <ilS13 ¢ 16 g 8,00 B (170 AR
g Il ol

Q17) In the circuit Q16 , if R=2 Qand € = 18 V, the current I equals:

a.3A b.2 A c. 1.8A d. 05A

2T pranbliie Jlae i cnialyy +X gneslad A3 malghdllu 5 A U e (180s
o5 Gl e 3 sl Anbliaal) 5 68l oladl g jlaia ¢ +7 ) goe olad) (S
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:

a. 30, — Z axis b. 7.5, — Z axis ¢ 30, +Y axis d. 30, - Y axis

w@@d@é&@&wraﬂ@a&é‘)ﬁb JLA.AAE V‘L_'jﬂla-‘;_)-ﬂ—‘q_jjiﬁ"d_)-‘:‘f (190..
1055 ol lall Gl caai iy 3B e JScaelaill) B 4ia
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

Jae 585 at Aoyl Cdtie Jlea A 3000 m/s  4abd Aoy (0 sadia area &l jad 1) (200
Ao el iie e (8 aread) $8Y 0 S ekliinall Jadl 03 1.5x107 N/C (2545
1 sl Sl ad) (50 i Lo
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:

g 5% 10" T b. 62T e 5T d. 15T

16 17 18 19
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Q21) 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 equals

e 125 mT

d. 0

e a3 4 T guhline Jlaa Sm/s‘u‘—)—-uueeﬂ Oea sa e ZmH#MJﬁ-ﬁ(ZZw

R=16 MJL&AJ'I J'I..\s.a Culs \_‘1‘ _)j-“ d;‘.:\ ‘_‘._“ 45)&]\ )
.LfJL“"’ sl il sad ld |
Q22) A bar of length 2 m moves with a constant speed of 5 m/s on two 1
horizontal rails in magnetic field of 4 T directed perpendicularly

into the paper. If R= 16 €, the current in the bar equals
a. 25A

b. 5A . 15A

LA
A

T Ll e aaiady A0l claesl (e gl (2304
Q23) Which of the following quantities don't depend on the current I?
a. Self-Inductance (L)

b. Mag. Force on a conductor ( Fp)
¢. Mag. Field (B ) d. Mag. Flux (¢)

Al (e aad [ i de ans L S s cile 8 U 46 ad) A8l (240
Q24) The stored energy U in a inductor of self-inductance L and current I is given by the relation

b. %uoLB

At
d. —LP
210

o_).)sda‘)&‘)a...a]\é\wh;d&u_)hﬂuam\ 13) ')Hgalﬂ\d_u.u_nim 0.5 A 5 (250
J_gugaldhﬁal_mll A Sl dadlall 548l B 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 25
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5 ) L da 198 turns/m I shY! sas gl il ae 50 om dgb dish i s Gale (260

15 il S 50 (B 5 MT (rtdalins Jlas
Q26) A solenoid 50 cm long has 198 turns/m. The current that produce a magnetic ficld of 5 mT
at the center of the solenoid equals:

a. SmA b. 20.1 A

Dol aa g v(t) =200 sin (314 1) 2¢all )yan e N5l Je RLC 3 ph Sliay (32 - 27 m
L=0.5Hs R=20Q <S5 j(t) =8 sin(314 1 — 0.643) a3all (1o o=y 3 Sl
(1rad = 180°% () H)) Bas g aes AT Jisall Jala *)
Q27-32) A series RLC circuit connected to AC source of v(z) =200 sin (314 ¢) and
i(t) =8 sin (314 t—0.643) and L=0.5H and R=20 Q,
(*inside the sine is given in the unit of radian; 1rad = 180° /)

Q27) The total impedance of the circuit equals:

59 B_plall dadlas (27
a. 1600 Q b. 157 §3

d.25 @

1§ sl 801015 il Jalas (280

¢ 0.8 d. Zero

Q29) In the given circuit:

+ Bllanall 3 5300 < (2904
a. Voltage leads current

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

d. Current is normal (o voltage

0 3355 o0 5l 8 R e gl i 13) ¢ M Al 3 (30
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

Q31) The capacitive reactance X¢ of the circuit equals:

a. 1600 Q b. 1578}

éJL..u:I 3).11._\“ a:l"ﬂ.a-dll aleladl (Slun




Page 7

Q32) The average power of the circuit equals:

a. 1600 W

b. 1280 W

d. 640 W

28

29 30

31

32
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Ly jud ol o
K= 9x10° Nm?/C?, £, =885 x 0 C/N nf, g=98m/¥,

lel=16=10"¢C,

m,=9.11 x 107" kg,

m,=1.67 x 107 kg,

o ="4m x 107 T.m/A




