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1. Let F (r,p,z)=rcosep a, +zsing a_ . Find c{?_c}? along the path shown in Fig.1
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Figure 1
a. 3
b. %
c. 1
d. V32
e. None of the above

2. Given V(R,0,0)=R sin’0 coseg , Calculate |VV(2,7/6,7/2)|.

a. 0

b. 1/2

c. 1

d. V312

e. None of the above

3. Three point charges are located on the x-axis. The first charge q; = 10 puC is at x =-1m.
The second charge q; = 20 pC is at the origin. The third charge q3 = - 30 pC is located at
x = 2.0 m. What is the force on q;?

1.65 N in the negative x- direction
3.15 N in the positive x- direction
1.50 N in the negative x- direction
4.80 N in the positive x~ direction
None of the above

o

4. A charge Q exerts a 12N force on another charge q. If the distance between the charges is
doubled, what 1s the magnitude of the force on Q by g?

a. 3N
b. 6N
c. 24N
d. 36N
€. None of the above



5. At what separation will two charges, each of magnitude 6 nC, exert a force of 1.4 N ?

a. 5.1 pm

b. 0.23m

¢. 048m

d. 2m

e. None of the above

6. The figure below shows an equilateral triangle ABC. A positive point charge +q is
located at each of the three vertices A, B, and C. Each side of the triangle is of length a.
A point charge ( (that may be positive or negative) is placed at the mid-point between B
and C.

Is it possible to choose the value of Q (that is non-zero) such that the force on Q is zero?

A

C & B
a/2 a/2

a. Yes, because the forces on Q are vectors and three vectors can add to zero.

b. Yes, because the eleciric force at the mid-point between B and C is zero whether a
charge is placed there or not.

c. No, because the forces on O due to the charges at B and C point in the same direction.

d. No, because a fourth charge would be needed to cancel the force on O due to the
charge at A.

e. None of the above

7. At which point (or points) is the electric field zero for the two point charges shown
on the x axis?

@ ] X
4q -2q

jat]

. The electric field is never zero in the vicinity of these charges.

b. The electric field is zero somewhere on the x axis to the left of the +4g charge.

¢. The electric field is zero somewhere on the x axis to the right of the -2¢ charge.

d. The electric field is zero somewhere on the x axis between the two charges, but this
point is nearer to the -2g charge.

e. None of the above



8.

10.

11.

12.

Consider a square with side a. Four charges +q, +q, —q, and +q are placed at the corners
A, B, C, and D, respectively. The magnitude of the electric field at D due
to the charges at A, B, and C is given by: (consider 1/4ng, to be K)

A a B
a. |El=(3/2) K.q/a® +q +q
b. [El= (7/2) K.q/a®
c. |El=(5/2) K.q/a® ]
d. |E[=(9/4) K.q/a® 2
e. None of the above

+q -q
D a C

The charge in the bottom right corner of the figure is O =- 10 nC. What is the magnitude
of the force on Q7

3cm
a 332x10°N 15nC @ -5nC
b. 5.29x 10° N I icm
c. 427x10°N -10nC
d. 7.94x 107N
¢. None of the above

Given E=(3x>+y) a, + X ay (kV/m). Find the work done in moving a -2uC charge from
(0, 5,0) to (2, -1, 0) by taking the path y=5-3x.

6ml

12ml

18ml

8mlJ

None of the above

© e oR

Two dipoles with dipole moments -5a, nC.m and 9a, nC.m are located at points (0,0,-2)
and (0,0,3) respectively. Find the potential at the origin.

a. -102V
b. -154V
c. 202V
d. -26.3V
e. None of the above

Consider D=(2y* + z) a, +4xy ayt+Xxa, C/m?. Find the flux t{ E}E’ through the cube

defined by 0<x<1, 0<y<1, 0<z<1.

a. 1C

b. 4C

3C

2C

None of the above GOOD LUCK !

e an



—1 + C, 1> g2
J dx _ 2a n.t-!-a -
1_ 2 1 a—x
x a 2 2
—1 C <
Zana—l—xT ! * a
J d x .
= SmIm -
at ~ x?

4 X+
i dx _ xla* L
J @+ T2
J I L__ ¢
U E YR 2+ o
[ xdx V4ot x x
2 an —— T+t -] + C
J(I +a)‘ a {1 11+a2
f dx 1. x 1 x
] 21: 2{‘-}_ -,"!"“'tan—l'— +C
I+ ay) 222\:* + 22 @ a




g R DG e e
CARTESIAN (RECTANGULAR) COORDINATES {x, y, 2|
gV oV oV
dAy | 0A, B4
VA = §-+a—y'+§;
T § z
VXA = i _a,. .a._ =% %m%).{.‘ .af‘__‘:__ﬁé_: 4 _a_.A_"'_?_A_'
Colex oy | T\ dy " oz "NE & dr  dv
Ar Ay A;

v PV v

VV=mtyEta

CYLINDRICAL COORDINATES [r, ¢, z)

_ v 1V _av
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SPHERICAL COORDINATES (R, 8, ¢)

- P | L
f = —_ —— —
vi R R+9R 40 +¢Rsin9 d
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R BR  GRsinb

Risin8f R 38 2
Ap RAg (RsinB)A,

3 l d . _E}Ag 21 _I_E)AR d 'L—I d A g
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Cartesian

Cylindrical Sphwrieal
Covrdinates Coordinales Coeosdlinuies
Coordinate variabies Xz g,z R, 8, ¢

Vector representation, A =

Ay +§A, +34,

TA, + PAg + 324,

ﬁA,q +éAu + f;ﬁtq,j_',

Magnitude of A, (4] =

JAT+ AL 4 a2

JAT + A+ A2

R

Position vector ED:; = Ry -+ ¥ 4+ 22, Ir| < 3z, BR,
for Pxy, yy, 21) for P(r. ¢y, 21) for P{Ry. 8, ¢y)
Base vectors properties Xk=§-§=ii=1|i-t=p-d=3-5=1 ﬁ-ﬁ:é-é:q}-&rf
2§=§2=23=0Fp=¢-i=1F=0] RG=8-d=gp-R=0
ixfi=13 Fxp=3 Rxd=¢
Fxi=i DRE=F dxg=R
ixi=7F ixf=g dxR=5
Dot produoct, A - B = ArBy + AvBy+ AB. | A.B, + Ap By -+ AL B, ArBr+ AgBy + Ay By
0§ 2 P 3 E 8 4
Cross product, A x B = Ar Ay A ro Ag Ap Ap  Ap Ag
By B, &, 8, By B, By By By

Differential lenpth, 41 =

Xdx +ydy-+2ds

Pdr+¢rdp+2dz

RAR+8R d6 +HRsinf dy

| Differential surface arens

dS_\- =X d_‘.? dz
dsy =¥ dx dsz
ds. =Zdx dy

ds. =Tr de dz
dsy = drdz
ds. =Zr drde

dsp =RR2sinf 48 dg
dsp =8Rsinf dR dg
dsy =$R dR dé

Differential volume, dv =

drdydz

rdrdgdz

R%sin@ dR dg do
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