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Physics Department hysics 102 2™ Semester 2017/2018
The University of Jordan irst Exam 1270372018
! Student Name:. B CER Section Number:..... X _j ____
I StUdent ID NOw: o —ocevoe i seeeeesee oo Instructor: Dr. ... _ _

]F Information: g= 9.8 m/s?, k= 1/4z¢, =9 * 10’ N-m/C , £, =8.85x107" C/Nem"

1) Three point charges of -2.00 uC, =4.00 uC, and +6.00 uC are placed along the x-axis as shown in the figure.
What is the clectric potential at point P (relative to infinity) due to these charges?

1
P J
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,Z‘flf a=60cm, b=80cm, Q=-4nC, and ¢ = 1.5 nC, what is the magnitude of the electric field at point P ?
rA)‘n N/C & N6 — &SC Q ‘"_““b ______ (___I P
B)68 NIC Twi At : :
(C)7TNIC N ELH a1 Ve,
D) 82 N/C ‘ ;
E) 0 N/C : : 9
i AN AR AR e T -

4 ) Which of the electric field vectors could represent the electric field at point P due to the charges (-0} and (g)?

3
E2%_ - E4
@Ez
E3 ES
(C) El El
D) E4 ° °
E) ES -0

V/ 4) If the potential in a certain region is given by ¥ = x’y + xyz . where x and y, are measured in meters and
is in volts. Find the magnitude of the electric force on a 2.0C charge located at the position (x.3) = (2 .-3).

A) 342N B)25.6N  (E)I7.1N D)85N E)0

..... - e

54A uniform linear charge density of 4nC/m is distributed along the entire x-axis. Determine the electric flux

lhroughaSphericalix_rEce(r='i’crn) centered at the origin. Q- LY A e e
L E,T e e
A) 36 &)+ C) 54 D) 63 E)I3 . Asfcwndt | O agoe £84
b AT R0

6) A conducting sphere of radius 20.0 cm carries a net charge of +15.0 pC. The electric potential (relative to
infinity) at a point 12.0 cm from its center is:

A) 0 75kV C)1125kV  D)3380kV  E)9380kV
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7) Two charges, of equal magnitude and opposite sign (tQ Ef“d ~Q), are placed on the x-axis as shown. In which
of the three regions, A, B, and C, on the x-axis can the electric field be zerg?

A) REgi.OH A B) RCgiOﬂ B C) Reglon C <_._._A ‘::)\\ /'1_ r_B ~y ¥ .gf c
(OYRegions A and C E) No reglons 0 .\_l/,, “ X
___________ ~+Q -Q )

~ 8) Acharge g of 1.0 x 1072 C is located inside a sphere, R/2 from its center. What is the electric
Y flux (@g) in (N * m2/C) through the sphere due to this charge?

A)0.23 B) 8.9 C)0.023x
@0.1 1 E) The electric flux cannot be determined

v/ 9) Three infinite parallel phates carry equal uniform charge densities ¢ as
shown in the figure. The electric field E in region (1) is: — & o g
«—(1) (2) @ ()
30 - o - C) zero g o - x
@ -=2i B -2 D) 5—i E) —i 2 0 4
25 25, 2¢, 28,

10) Two equal charges Q are separated by a distance d. One of the charges is released and moves away frqm the
v other due to the force between them. When the moving charge is a distance 3d from the other charge, its kinetic

energy is: - 10T k
gL,
k Q2 = i ~ k QZ kQZ 3kuQ2 5
—_ “:’ e C) —t=-4 Dy =t B —
A) 3d 2d ) 44 ) 4d 22

11) The figure shows a point charge (g) located at the center of a cylinder. If the electric flux
leaving one end of the cylinder is 20% of the total flux leaving the cylinder, the portion (s32) of
the flux that leaves the curved surface of the cylinder is:

A) 90% B) 70% C) 85% (D) 60% E) 80%

d, . 0 f" 7 i
M:.).‘u-}s:—l:t. §

- 12) A uniform linear charge of 2.0 nC/m is distributed along the x axis from x = 0 to x=3 m. Which of the
following integrals is correct for the magnitude of the y- component of the electric field at y =2 m on the y axis?

18xdx * 36dx t 18xdx t 36dx
. B | C) | — D)0 i "
eF Pleap ey ™ @I F

List your final ansWers in this table. Only the answer in this table will be graded,
Question | Q1: | Q2: | Q3: | Q4: | Q5: ] Q6: | Q7: | Q8: | Q9: | Q10: | Q11: | Q12:

Final Nl Alc B BRlDID A i

F— R E
B C E E D
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The University of Jordan - ? ) 2"" Summer Semester 2017
School of Science . Genernl Physics-2
Department of Physics First Exam, August 9, 2017
Name (In Arabic) * | Isiroctor 0P A& . »

Student Number : - Scction: 3
k= 1/4ngg =9 x 100 N.m¥/C%; o = 8.85x1072 C'/N.m’; ¢ = 1.6x10" C; g = 9.8 m/s’

Write the letter corresponding to the correct answer in the table

1) The magnitude of the electric field (in N/C) at a point that is 3.0 m away from a
1.0 pC point charge is

a) 230 b) 2300 c) 2000 d) 1000 e) 4600

2) Two point charges, 1.5 pC and 1.0 pC, are separated by 1 cm. The magnitude of
the force (in N) exerted by one charge on the other is

b) 315 ¢) 225 d) 405 ¢) 495

3) The magnitude of the acceleration (in m/s?) of a proton (m = 1.67 % 10?7 kg) ina
uniform electric field of magnitude 4 x 10° N/C is

a) 1.9x10”% ('b) 38x10¥ ¢ 29x102 d) 67x10? ¢ 57x10"
% Y W

4) The local surface charge density at a point on the surface of an arbitrarily shaped
¢~ conductor is 3 nC/m?. The magnitude of the e]ectriEc_ ﬁc;dP at that point (in N/C) is

B -
a) 113 b) 452 ¢) 678 e) 1130

5) The figure shows a closed cubical surface with the
charges 20 and —Q inside the cube and the charges -20Q 20
and O outside the cube. If O =3 nC the net electric flux o
(in N.m%/C) through the surface of the cube is

a) 282 b) 0 c) 678 @

6) A conducting spherical shell with inner radius a and outer radius b
has a positive point charge O located at its center. The total charge
on the shell is -3Q, and it is insulated from -its surroundings. The
surface charge density on the inner surface of the conducting shell

IS
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7)

8)

a)
d)

9)

a)

The electric field at a distance of 0.145 m from the surface of a solid insulating
sphere with radius 0,355 m is 1750 N/C. Assuming the sphere's charge s
uniformly distributed, the electric field (in N/C) inside the sphere at n distance of
0.100 m from the center is

0 b) 1750 c) 2940 d) 1960 CL) 959

Three negative point charges lic along a line as shown in the figure. > 500 uc
. 3 . . . ARD &

The magnitude of the electr{€ ficld (in N/C) this combination of [ [

charges produces at point P, which lics 6,00 ¢cm from the -2.00pC  * “"‘La.mm

charge measured perpendicular to the line connccting the three 3y @. - fip

charges is e, S

H.00 crnE /ﬁ—J}‘." k1
” 1

1.0x10° b x10’ ¢) 0.5x107 -Ld-s.m,.c
2.4x10° e) 1.0x10 e '

A small sphere with mass 4.00 x 10 kg and charge 4.00 x 10 C
hangs from a thread near a very large, charged insulating sheet.
The charge density on the surface of the sheet is uniform and
equal to -2.50 jo 10® C/m2. The angle of the thread is

8.2° b) 12.2° c) 10.2° d) 9.2°

10) Positive charge 0 is distributed uniformly along the x-

axis from x = 0 to x = a. A positive point charge g is

located on the positive x-axis at x = a + #, a distance /
r=a/2 to the right of the end of Q. The force Q Z ii__>
(magnitude and direction) that the charge distribution O3
Qexertson g is
_,_,.,—__:\\‘\
9 - 99 - 490 - 490 - qQ -
a ~F b) ——i ¢ =i d) — —
! 37r£uaz( ) b 3ne,a’ ) 57rsoa2( ) 9 Sm:oazl ) 47:::0a"
P
Q 1 2 > 6 8 9 10

Answer d O
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%ﬁj '2£<University of Jordan / Department of Physics

Second Semester 2016/2017 d d
Physics 102/ First Exam e 1129
. - led
Section number ; 7 Student name (4 2l)
Lecturer name :_7 \ swm = .> Student number

Notes: Turn off your cell phone and put it out of sight. Keep your calculator on your own desk.
Calculators cannot be shared. You have sixty (60) minutes to complete your exam.
Be sure to fill the box below with your final answers before the end of the exam.

**  Some helpful information:
p (pico) = 10-1%; n (nano) = 10% p (micro) = 10°6; ke = 9 x 109 N.m2/C?; g0 = 8.85 x 10-12C2/N.m?;

g£=9.8m/s?
t 213 alsle] 78] 9]0
A L A B " ; "
I T C/ ‘B/ 13//E/ ID/' o
J VAT i
1. A solid conducting sphere has net positive charge and radius R = 0.3 m. At a point 1.2 m from the center of the

sphere, the electric potential due to the charge on the sphere is 24 V. Assuming that V = 0 at an infinite distance
from the sphere, what is the electric potential (in V) at the center of the sphere? ~

A) 96 B) 47 )39 D) 36 E)72

2. A small object with electric dipole moment p = (2 x 10%i+4 %102 j) C.m is placed in a uniform electric field
E=(-78x 107 i+4.9x 10" j) N/C. The torque acting on this object (in N.my} is:

A) -19.7k B)+30.3 k C)-303 k D) -41 k @} +41 k

y

3. Negative charge -Q is distributed uniformly around a quarter-circle of radius a ‘
that lies in the first quadrant (J 391 & Y) with the center of curvature at the origin, o -Q

the x-component of the electric field at the origin is:

A) O/ (4rega®) B) 0/ (8 n’epa) /CYO/ (2 negad)
D) Q/ (8 &a’) E)Q/(4n’ea’) = .

4. A point charge g, = 4.15nC is located on the x-axis at x = 1.15 m, and a second point charge g, = -6.15 nC is on
the y-axis at y = 1.8 m. What is the total electric flux (in N.m”/C) due to these two point charges through a
spherical surface centered at the origin with radius 1.4 m?

4
A)-8.12x 107  B)-6.95x10° ’:3)\/4.69 x 10 D) -2.25 x 10? E) 7.91 x 10?2

5. Over a certain region of space, the electric potential is V = -5x-3xy - 2yz (in V). The x-component of the electric
field (in V/m) at the point P that has the coordinates (1, -1, 30) m is: =

A)-2 B C)-5 D) E)0

Page 1
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6. Consider the following assembly of
charges.

- How much work (in J) do you need

to bring a charge of 9.3 nC from far

: 3cm
away to the center?

A) 10 B)0
C)30 D)45.5
E) 125

Q3 ==4uC Qs =-4uC

7. A small metal ball of mass 4 grams is charged with -10 pC. A constant uniform clectric field is generated in order

to suspend (%) the ball in air. What is the minimum field required to achieve this suspension (in N/C)?

' A e

-

A) 3050 (+§) B) 2940 (+j) C) 3920 (+j) D)2940 ()  E)3920(¢-))  , -
7
8. What is the equivalent capacitance C,, ” ~ N
of this circuit (in terms of Cy)?
A) Cpy =4Co 1R 1118
B)C,4=4(‘0/3 _-£ T — Co
OC,=Cy/4 - "
D) C,, =3Co/4 Co +
2 1A ow NETIEE
: v .
C - W
xS Co =
€
= 4
'7), — . _:(_._} i -
Q)

9. Consider a parallel plate capacitor in a free space. The electric field between the plates is 3.6 x 10° V/m.
When the space between the plates is completely filled with diclectric material, the electric field becomes
2.5 x 10° V/m. What is the value of the dielectric constant?

A)2.5 B)3.0 C) 1.32 D) 1.44 E)4.]

10. A solid nonconducting sphere of radius 12 cm has a charge of uniform density (19 nC/m®) distributed throughout
its volume. The magnitude of the electric field (in N/C) 15 cm from the center of the sphere is:

e
9 55 B) 20 C) 66 D) 78 E) 49

The end of the exam
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THE UNIVERSITY OF JORDAN
PyYsics DEPARTMENT
GENERAL PHyYsICS II (0302102) / FIRST ExAM / MARCH 16™ 2016
SECOND SEMESTER 2015/2016

gralad) ad bl

DAl a8 KEy el :\

QL | .D Q2 B Q3 3 Q4 A Qs & O

Q | A L L i . Q8 | A Q.| 8 | o g
ANSWER ALL THE FOLLOWING OUESTIONS

Eak)

THE UNIVERSITY OF !()PU\\

€.~ 8.85x10™"% CY/Nm?, k, = 9x10° Nm?¥/C?, g = 10 m/s’, uC = 10°°C, nC = 10°C, pC = 10"2C

Q1. Three charged particles lie on a straight line as shown below. Charges ¢, and g are held
fixed and charge g; is free to move. If g; is in equilibrium (no net electrostatic force acts on
it), then g, in terms of ¢, (in magnitude) is:

(@ qi=2q;
®) qi=12q; e ple j
d d
© q=14q; -Q @ % '
@ 0 e q1 q2 q3
(e) g1 = q2

Q2. A charge of + 6 nC is placed on the x-axis at x = 3 m. A second charge of — 8 nC is
placed on the y-axis at y = 2 m. The resulting electric field (in N/C) at the origin is:

(@) E=6f +18] (b)Y E = —6i+18 ] © F=26f-187
@) E =67 18] (e) E =18 +6]

Q3. A particle with a mass of 1 x 10 kg and a charge of 3 uC is released from rest in a
uniform electric field E = 200 N/C. The speed (in m/s) of this particle 6 s after being released
is:

(@) 1.2x10° (b) 1.8 x 10° (©) 2.4 x 10° (d3x10° (e)3.6x10°

Q4. A uniform electric field E = 37 + 5] + 6k N/C intersects a surface of area 2 m’. The flux
(in N . m%/C) through this area if the surface lies in the yz-plane is:

(a) 6 (b) 10 (c)12 (d) 18 (e) 30




D ‘ Years of Excellence

Q5. A small non-conducting ball of mass m = 1.0 mg and charge g =
10 nC hangs from an insulating thread (<& J») that makes an angle
® = 30° with a vertical uniformly charged non-conducting sheet.
Considering the gravitational force on the ball and assuming that the
sheet extends far vertically, the surface charge density ¢ (in nC/ m’) of
the sheet is:

(@) 4.1 (b) 5.1 (¢) 10.2
(d)6.8 (e)3.4

Q6. An insulating solid sphere of radius 20 cm carries a uniform volume charge density
p=235 nC/m’. The electric field (in N/C) at 10 cm away from its center is:

(a) 131.8 (b) 169.6 (c) 113 (d) 188.3 (e) 150.7

Q7. A charge g, = 70 nC lies on the x-axis at x = — 3 m. At what distance (in m) on the x-axis
one must put a second charge ¢g> = — 20 nC to make the electric potential (relative to infinity)
at the origin equals 100 V?

(a) x=1.06 (b)x=1.20 (c)x=2 (d)yx=1.64 (e) x=1.38

Q8. The work (in J) needed to move a charge g =10 pCina uniform electric field of strength
4 x 10° N/C a distance of 4 cm is:

(a) 1.6 (b) 2 (c)24 (d)2.8 (e)3.2

QY. Three equal positive charges (each of charge Q) are at the corners of an equilateral
triangle (g MY 5 sluia Cilia) of side a, the potential energy stored in this system is:

(@) 3kQd
b) 3kQ%a
© kQ%a
(d) 2kQa
(€) 3kQ%2a

Q10. A charge Q is distributed uniformly on a ring of radius 10 cm. If the ele'ctric pgtentia]
(relative to infinity) at the center of this ring is 180 V, then the magnitude of Q (in nC) is:

(a) 1.5 (b)2 (c) 2.5 (d3 (e)3.5
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University of Jordan Second Semester 2014/2015
Faculty of Science Date: 18/3/2015
Department of Physics Time: 3:30-4:30

General Physics IT (0302102)

First Exam
N i ke

AN
Number: o
Instructor:

Constants: g,= 8.85x10™" C*/N.m? e = 1.602x10"°C, m, = 9.11x10°" kg,
ke = 9x10° N.m?/C?

Answer Sheet

List your final answer in this table. Only the answer in this table will be graded.

Question [Q1 [Q2 [Q3 [Q4 [Q5 [Q6 |Q7 |OQ8 |Q9 |Qio

Answer | o e A b 3 [ C b e c

1. Three point charges, two positive and one negative, each having a magnitude of 20 uC
are placed at the vertices of an equilateral triangle (30 cm on a side). What is the
magnitude of the electrostatic force on the negative charge?

(a) 69 N (b)39N (©)25N (d) 58 N (e) 85N

2. Charge of uniform density 4.0 nC/m is distributed along the x axis from x = -2.0m to
x =+3.0 m. What is the magnitude of the electric field at the point x =+5.0 m on
the x axis?

(8)49N/C  (b)66N/C () I3N/C (d)16N/C  (e) 19 N/C

3. A conducting sphere of radius 10 ¢cm is charged with a total positive charge 100 nC.
What is the potential difference between two points, one located 3.0 cm away
from the center and the other at the surface?

(a) 28 V (b) 66 V )57V dov (e)85V




4. Over a certain region of space, the electric potential is V= 2xy-x’z+z’y".

What is the magnitude of the electric field at the point P that has coordinates of
(1.0,2.0, -1.0) m?

@49N/C  (b)I3N/C  ()19N/C  (d)66N/C  (e) 22 N/C

5. A charge of uniform volume density (40 nC/m°) fills a cube with 8.0 cm edges. What
is the total electric flux (in units of N.m%C) through the surface of this cube?

(a)4.6 (b)1.1 (c)5.7 (d)2.3 (e)3.5
6. A long straight metal rod has a radius of 2.0 mm and a surface charge of density
0.40 nC/m”. Determine the magnitude of the electric field 3.0 mm from the axis.

@45N/C  (b)30N/C  (¢)15N/IC  (d)75N/C (e) 60 N/C

7. The electric field (in N/C) of a point charge q = 8.0 nC at a point located 2.0 m from
the charge is:
(a) 27 (b) 72 (c)18 (d) 36 (e) 68

8.If VA — Vg = 50 V, how much energy is stored in the 54 uF capacitor?

| | 36uF

§

A——jl:— oot

I

' SNuF
(@)l.émJ]  (b)13mJ (c)89mJ (d) 19 mJ (e) 23 mJ

9. Which of the following is not a capacitance? (K is the dielectric constant)

£, KE, A ab L kg, A
8=~ by (c) - (d) 2% 1oy a) B

10. How much charge is on each plate of a 4.00 uF capacitor when it is connected to
a 12.0 V battery?
(a) 20uC (b) 77uC (c)48uC (d) 68uC (e)32uC
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Prysics DEPARTMENT

PHYsICS 102 (1% EXAM)
FIRST (FA[ 1) 2013/2014 (NOVEMBER 6", 2013)

Student's Name (10 Arabic); #3517\ s JIBf ot 2 \ - Registration #: AR oA B
Instructor's Name: AASN G 5 ap WS Sectionz 9 \Q.ZA T e
~19 v =“
lq | (= Absolute Charge on Electron or Proton) = 1.6 x 107" C

Useful Information: d
m. (= Mass of Electron) = 9.11 X 10’ kg

m, (= Mass of Proton) = 1.67 x 10° 8

k. (= Coulomb's Constant) =9 x 10° N.m*/C*

£, (= Permittivity of free space) = 8.85x 10" C*/N. m’
Some of the results are rounded.
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Place your answer in the following Table:- > |
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I'he work that must be done to charge a sﬁherical shell of radius R to a total charge O is
:
@) k OF/R 0) kQ/R? et

a) kQ/R o) -
d) kQ/2R? S kO RR D
L

A large flat horizontal sheet of charge has a charge per unit area of 9.00 uC/m’. The electric field (in KN/C)

o

just above the middle of the sheet is:.
iy P {1 : b) : 580 c) 254
C @ s : e - 850
== , :
i A pyramid with horizontal square base, 6.00 m on each side, and a helght of 4.00 m is placed in a vemcal
- electric field of 52. () N/C. The total electric ﬂux (in kN . n’/C) through the pyramid’ s fc four slanted surfaces
is: : ; ; 1 -
) #1083 3 b) A mA25 0 : : ( w LU
d 4.99 ' A = 2
) _ © 4 i WX Bpe— 0
4, Three identical charges g are at the vertices of an equi'lateral triangle of side a. the total
electrostatic potential energy stored in the system is . N
a) 6kg’la _ @ ke > )  2gla
d) kqg/a , ) Zero
5 " The following is not a capac,itance: (Note: k. is Coulomb’s constant) :
e — ettt : . » : S
@ kA /d b mAd e e
d) ¢/2 kinb/a) “F e) . ab/ke(b-a) Py " ol
6. When a potential difference of 150 Vis apphed to the plates of a parallel plate capacitor, the plates carry a
surface charge density of 30.0 nC/cm The spacmg between the plates (in pm) ist
B 442 ) v ESAN o - ety
d 134 : ‘ e) 3.42 .
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a

— The equivalent capacitance (in uF) between points C‘ T C‘
& and b for the group of capacitors connected as
S wn. Let C, = 5.00 uF, C; = 10.0 pF, and G =2.00 4F. r———-“—————————-j
L-)_
=G

a) 9.50 Cs 3 Ca %

) s 0.12 \ & ¢
QD 6D ————“—-—-—————'

d) 320 u‘

& 429

f 26.0 uC. The electric potential (in MV)

A spherical conductor has a radius of 14.0 cm and charge ©

8.
at r = 10.0 cm from the center is: P a
a) 0.84 \\M ”’“_‘!—'—6_7" s G C) Zero
d 234 e) 1.95

9. Points A [at (2. 3) m] and B [at (5, 7) m] are in a region where the electric field is uniform and given by E
— (4i + 3j) N/C. The potential difference V — Vi (volts) is:
a) 33 b) 27 c) 30

W 8D e e 11

10. A noq-conducting sphere of radius 10 cm is charged uniformly with a density of 100 nC/m’. The
magnitude of the potential difference (in volts) between the center and a point 4.0 cm away is:
a) 12 b) 6.8 ) TR
&) 4.7 e) 2.2

where “a” is a constant, is distributed along

Bonus. A non-uniform linear charge distribution givenby A(x)=ax,
the electric potential (in volts) (relative to a

the x axis fromx =0 tox =+ L. If a=40 nC/m’>and L=0.20m,
potential of zero at infinity) at the point y = 2. on the y axis is:

o‘.%;:'?«”/"../ Y i
0 19 | P T ®
d): 23 e ¢ e) 14
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