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1. Force on a'moving electric charge in a magnetic field: F = qVBsing.
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2. Force on a moving electric charge in an electric field. F=gxE

2
3. Centripetal force: F, = mUT

4. Force on a current in a magnetic field. F =1xLx BxSin6

5. Magnetic field produced by electric current: B = ol

27

6. Faraday’s law of induction and Magnetic flux: & = —N%;CD =B A

7. Equations for transformers and power loss during transmission are shown below:

V. N, _ - v
VLZN; IVs =1V, P=IV P,=I"R V=IR Vrms:w/_%
8. Reactance (Xc) of a capacitor and Reactance (X.) of an inductor:

1 _ 1
Zc:Z—ﬂfC—' X, =27L. f =R

9. Impedance (Z) of a series RCL circuit:

Z=J® + (2, - 2e)

10. Resonant frequency (fo) of a series RCL circuit: 7, = -

_ E
11. Electromagnetic waves: C = 3 c= Af

12. Circumference, C and Area, A of a circle (radius r): € = 2nr A = nr?
Area of a rectangle = length x width. Area of a triangle = % X base X height

13. Proton charge = 1.6 x 10°'%C.  Proton mass = 1.673 x 10" kg



PHYS 202  Spring 2023 Test #3 Name: Kéy
A. Select the correct answer for the multiple choices questions and write your answer in

the line next to the question number. Write down your answers for other
questions/problems.

_C 1. The angle that the magnetic field of the earth makes with respect to the surface at
any point is:
a. angle of declination b. angle of rotation
¢. angle of dip d. angle of latitude

2-3) The magnetic force, F on a moving charge in a magnetic field is given by:

F = qVBsing
2. Define @, in the above equation: Ansle betn—een l/ oAk ’%; J ' F d—f(
[ 7\ Al l 'ﬂ
velocrty
b 3. The SI unit for magnetic field, T is equivalent to:
Nm N.s N N.s Nm
a.— b. — c.— d. — e —
C.s c.m C.s C c

d 4. Atalocation near the equator, the earth's magnetic field is horizontal and points

north. An electron is moving vertically downward to the ground. What is the direction of
the magnetic force that acts on the electron?

a. North b. South c. East d. West

b 5. Which one of the following is a unit for electromagnetic power?
a.C b. W c.J d.T e. Wb f.A

d 6. Who is credited for generating and detecting electromagnetic waves for the first
time?

a. Maxwell  b. Henry ¢. Tesla d. Hertz e. Faraday

C 7. What is the angle between the E and B fields in an electromagnetic wave?
a. 0° b. 45° c. 90° d. 120° e. 180°

b 8. Which one of the following is not a ferromagnetic material?
a. iron b. aluminum c. cobalt d. alnico e. chromium

P 9. Which one of the electromagnetic waves is used for medical imaging of the human body?

A. radio wave B. ultraviolet C. Gamma D. X-ray E. Infrared
o 10. Refer the figure to the right. The magnetic field is
into the page. What is the direction of the magnetic force X X X X X
on the bottom charge, which is proton and moving to the left?
a. UP b. DOWN ¢. LEFT KX X X X
d. RIGHT e. OUT £ IN X X% XX
J
X X X X¥X
; XvX X X X
XK X X X X




11-12) Consider the ac voltage shown to the right:

A 11. What is the rms voltage for the ac voltage? 9 . N 20V
a.7.1V b. 10V b. 14V d.20V I (T'm;-‘

A 12. What is the frequency of the ac voltage? : "
a.250Hz  b.500Hz  ¢.750Hz  e. 1000 Hz b

b 13. Which one of the following is a FM wave?

(a) (b)

14-16) The drawing shows a straight wire carrying a current /.

Above the wire is a rectangular loop that contains a resistor R, R
located in the same plane as straight wire. z YW
{ X

b 14. What is the direction of the magnetic field inside the loop? y S
a. coming out (*) b. going in (X)

C 15. If the current / is constant, what is the direction T
of the induced current through the loop?

A 16. If the current / is decreasing in time, what is the direction ‘ :
of the induced current through the loop? \y | oA d Lewwe el Az Lo prairt
Answers for 15 & 16 v T s

—

a. clockwise b. counterclockwise ¢. no current

A 17. Radio waves travel at the speed of light, 3.0 x 108 m/s. What is the w }/elength
of the 1000 kHz radio wave? (k = 10°) g3 xi0f = (200 Xio
a.0.3m b.3m ¢.30m d. 300 m e.3.0x10°m

_ B 18. Identify the capacitor among the circuit elements shown below:
__F 19, Identify the diode among the circuit elements shown below:

Y O

A B C D

D 20. Which one of the following ﬁgures correctly shows the variation of reactance of an
mductor as a function of f1equency’7

Neactance "
Heacta / caclanie

rRaueacy qut‘\‘f Irequency



B. The magnetic field (B) due to a long straight wire, carrying a current (I), at a distance
(r) is given by:
s I

p =4 x 107 T.miIA
2,'rr >

(... \ ® \
| J— ’iOCM—"—'. f )&LMH_,_ \u/c__
I I I3
/
|2 Three long straight current carrying conductors 1, 2, and 3are located p ‘grpendlcula: to
the page, as shown above. They are carrying currents, I1 = 3. “A-feeriing out of the
page), [=2.5 A (going into the page), and I3= 1.5 A (coming out of the page), as shown
above. Conductors 1 and 2 are separated by 10 cm, conductors 2 and 3 are separated by
25 cm, and point P is 8.0 cm from I3.
1. Draw the magnetic field with direction by I at point P.
2. Calculate the net magnetic field (magnitude and direction) at pgpuat P due to all three
currents.
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Q C. A velocity selector is shown for positively charged particles. Between the capacitor
plates, magnetic field is perpendicular and coming out of the page. Show the charges in
the capacitor plates, magnetic field, magnetic force, and the electric force in the diagram,
when the charge is inside the plates.

I- = —ef— - —|
v L ® 4 'y
g o— ti?'.np. s o
[+ * 4+ =« -+ 4|
Ca;;';dta
plates
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D. Power generation and transmission

1. Identify a step-down transformer, step-up transformer, and high-voltage transmission
lines in the diagram above.

2. If there are 50 turns in the primary of the step-up transformer, how many turns are

there in the secons/e;ry? W 290,28 oo
N - z © -
T .
re F Ng =z Sorzes (©F
Ng = [v0©

3.1f 2.2 MW of power is transmitted to a town located 37 km away, how much power is
lost in the transmission lines? Assume that each of the two transmission lines has a
resistance per kilometer of length of 4.5 x 1072 Q/km.

P 2.2MWz 2.2 po'wz TV = Ir2%0°
4 = 9.17A
, D10 > I"
227t

W°/°°o
K: 2+ 377’\ 4"57‘";1-/\, - 3.33-’\_

4. What happens to the lost power in 3, above?

et o Thermed ey
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E. Faraday’s law of induction: & = —NéAqt—);CI) =B 4 Ohm’slaw: V=IR f = %

A loop of wire has the initial shape shown in the drawing. The top part of the wire is bent
into a semi-circle of diameter 0.30 m, which can be rotated with the handle. A constant
magnetic field of magnitude 0.35 T is directed out of the paper.

Initial Shape of the loop Shape of the loop after 2 a revolution

.~ B, out-of paper
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2 1. Sketch the shape of the loop in the box above when the semi-circular side is rotated
through %2 of a revolution.

2. What is the change in magnetic flux when the semi-circular side is rotated through 2
g of a revolution, starting from the position shown?

b%;uﬁ_&.ﬁf"()&fﬁﬁ'v’i’ "~
- “ 7( 0"; = —
=0-L83x N\ g
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3. If the above % of a revolution takes 4.5 ms, what is the average induced emf in the

h -

_2
2. ¢7 %o T

loop?
s S._wDE__ (—NOV’O): iy vol/t
e ¢ C rio >
4. If the resistance shown in the loop is 1.8 ohm, what is the induced current?
3 v>=TRhR I:%:fﬁ;%-ufﬁ
T L g
5. Show the direction of the induced current in the loop? T H
3 6. What is the frequency of the above rotation? - 1. - (- \ } T
5227 7 Ees Gus | 0

,_f, 7. Describe 4 ways to increase the induced current in the loop.



