
Restroom breaks are NOT allowed during the test. If you need one, 

take it before starting the test. T3 202 lb 

Internet access and Phone Use are not allowed. benswe | 
Only a calculator is allowed for calculations. 
Turn off your cell phone. Everything you write must be your own work. 

1. Force on a moving electric charge in a magnetic field: F = qVBsin@. 

2. Force on a moving electric charge in an electric field. F=qxE 

Z 

3. Centripetal force: F, = m— 

4. Force on a current in a magnetic field. F = /x Lx Bx Sin@ 

iu. - (o EC 
5. Magnetic field produced by electric current: B= eS ) [Ao = 40% 

TY 

6. Faraday’s law of induction and Magnetic flux: & = v0 = BA. 

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

Ve ON, _ _ V; 

Vv. N. [Vs =IpV, P= Poy =UR VEIR Yims = 5 
P P 

8. Reactance (Xc) of a capacitor and Reactance (X.) of an inductor: 

1 _ _1 
de OC X, = 29. fr 

. 9. Impedance (Z) of a series RCL circuit: Z = 4(R? +(y,7- Xo): 

1 

on VEC 
10. Resonant frequency (fo) of a series RCL circuit: f = 

E 
11. Electromagnetic waves: C = B c= Af 

12. Circumference, C and Area, A of a circle (radius): C = 2nr A= mr? 

Area of a rectangle = length x width. Area ofa triangle = ; x base X height 

13. Proton charge =1.6x 10°C. Proton mass = 1.673 x 107’ kg



_ PHYS 202 = Spring 2026 Test #3 Name: AV Swe Key- 

A. Select the correct answer for the multiple choices questions and write your answer in 

ae the line next to the question number. Write down your answers for others. 

Zz / end 

_G_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 

c. 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 = qVBsiné 

2. Define 0, in the above equation: ang betwen. Y arvol B. 

b 3. The SI unit for magnetic field, T is equivalent to: Be f _ Y. 2 AF 

in p, XE N 4, “= eq, nt art) ae Eh 
aos “Cm “Cs ” 36 “ ¢ 4 16 

C4. Ata location near the equator, the earth's magnetic field is horizontal and points 

north. An electron is moving vertically up from the ground. What is the direction of the 

magnetic force that acts on the electron? Xs 

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

C 5. Which one of the following is a unit for electromagnetic energy? - 

a. C b. W c. J d. T e. Wb f. A 

le 6. Who is credited for measuring the speed of light accurately for the first time? 

a. Maxwell __b. Michelson c. Tesla d. Hertz e. Faraday 

_C_7. What is the angle between the E and B fields in an electromagnetic wave? 

_ 8. What is the angle between the centripetal acceleration and magnetic force for a 

charged particle moving in uniform circular motion in a magnetic field? 

Answers for 7 & 8: a. 0° b. 45° c. 90° d. 120° e. 180° 

b 9. Which one of the following is not a ferromagnetic material? 

a. iron b. aluminum c. cobalt d. alnico e. chromium 

10. 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 XXX xX Xx 

X XX KX X 
_Q_11. Refer the figure to the right. The magnetic field is x ar x xx 

into the page. What is the direction of the magnetic force a 

on the bottom charge, which is electron and moving to the left? x eA, x XR 
XvM X X 

a. UP b. DOWN ¢. LEFT 
XXX X X 

d. RIGHT e. OUT f. IN 



Os 

12-13) Consider the ac voltage shown to the right: {% ~ TS “Ns 
C__12. What is the rms voltage for the ac voltage? 

a.7.1V b. 10 V 6.14V d. 40 V ; a 
_@_13. What is the frequency of the ac voltage? ° 1 SPrine [40V 
a. 250 Hz b. 500 Hz c. 750 Hz e. 1000 Hz \J* 

Tears = 0: 004F$ fetes do = 250 He 4 dl _.. Ww 

A 14. Which one of the following is an AM wave? 

(a) (b) 

15-17) The drawing shows a straight wire carrying a current J. 

(c) 

Above the wire is a rectangular loop that contains a resistor R, R 
located in the same plane as straight wire. " : > 

a 

I ¢ 

b 15. What is the direction of the magnetic field inside the loop? ¥ 4 at 

a. coming out (°) b. going in (X) & 

; G — ——— a} 
C 16. If the current J is constant, what is the direction i 

of the induced current through the loop? 4 | needy 
A 17. If the current /is decreasing in time, what is the direction 

of the induced current through the loop? 
Answers for 16 & 17: a. clockwise b. counterclockwise c. no current 

a 18. Radio waves travel at the speed of light, 3.0 x 10° m/s. What is the wavelength ; 30? 

of the 1000 kHz radio wave? ou ak 34-7 
a. 0.3 m b. 3m c.30m d. 300 m e3.0xl0m aztec ae 

& io0oe 

if 19. Identify the diode among the circuit elements shown below: 

tte e ¥ © 
A D E 

)_20. Which one of the following figures correctly shows the variation of reactance of an 

inductor as a function of frequency? 
A 

eactal R nce | Reactance Reactance Reactance 

Frequency ~ Frequency Frequency > Frequency 

A B. ce Dd
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B. Four currents of equal magnitude (3 A) are passing through 4 long conductors (1,2,3,4) 

located along the corners of a square (side length = 4 cm) as shown below. The currents 

are perpendicular to the page and the direction of current flow is either a cross (going into 

the page) or dot (coming out of the page). The center of the square is C. 

1. Determine the perpendicular distance to C from each of the current. 
2. Show the magnetic field by each of the current at C. , ; 

3. Determine the net magnetic field at C due to all four @) 2c () 

currents. a 

i, y"Ss ¢e = G+¢ = g_sy-,) & -2.8%d 

Yr 2,83 = b-p2§2m 
2 

3. 4, + By ane earak y 6Ppe Che, 

Wor, Can cel éatla ofa 

vi — +6, wav adA pe 

a 

7 

ret B= Path, = Het panne? 
2A x0:0145 DK xv.01F73 é _s 

not Dee TALE AT = 2-4 KT - F2G ¥or 
a 

C. A velocity selector is shown below for negatively charged particles. 
£+ 1. Show the charges in the capacitor plates, electric field (E), and the magnetic field (B) 

between the plates, for this to work. 
2. Derive an expression for the velocity of the charged particles in terms of E and B that 

will move through the capacitor plates without any deflection. 

Pepe tha Cpa t© pile Y 

au BS ;= L E 

‘Ge 2 

gue - GE pei}: 

3. Show the motion of the charge particles in the magnetic field which is strong enough 
b for the charge particles to make a semi-circle and derive an expression for the radius. 

Pr he Citteler Meio, fe ial ae: 
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12,000 Vs. 240,000 V 7200V 240V 

D. Power generation and transmission 

1. Identify a step-down transformer, step-up transformer, and high-voltage transmission 

lines in the diagram above. 

2. Describe the purpose and function of a transformer in electric power transmission to a 

lay person. ; ‘ 

A Aran: fewmer Carr incréeant «~ Acree ale volts, baba 

nc actew\a ted vara Usiy A A [ferent Number 4 Tams 

ara fle Primary, y fetanrdar> exile? 4 fle nt frome. 

the Linkese is procted bn, te ros votre frelq wit, b¢ 

the Qaame ™ both aideo: | 

Lob - rs ltaye rani $8 Avs, Ur€ Meh ~vel Fee av~-{ 

howce wre Curent te NAD WA Ze pawer lotic iw, 

iwism) ssion Lis. 
3. If there are 50 turns in the primary of the step-up transformer, how many turns are 

there in the secondary? 
we y) Ns = Vs DO oO 

Np2so, Nez" ip >a No al 
_* Cop2te* - {00° id 

Ns = Pe ~ ae — £- i 2 .o 

N Sod ~ (2, o> 

4. If 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 10 O/km. . 

Fe iv P_ $5x18 x2%37 
6 246,002 Ks 3.27 Y ae 

5.940 = I* t 7A D 2 TR- G17 4332 
D2 = AV] a _ 2 

= “Zrpo, 090 
5. What happens to the lost power in 3, above? 

Reet ae heat tn tla high -voliage treveumatiien Lives, 

4
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E. Faraday’s law of induction: € = v=, ®=B,A. 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 0.40 m, which can be rotated with the handle. A constant 

magnetic field of magnitude 0.45 T is directed out of the paper. 

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

Pa B, out-of paper : f ay ~ 

: ° \ v 

1. Sketch the shape of the loop in the box above when the semi-circular side is rotated 

through % of a revolution. 
2. What is the change in magnetic flux when the semi-circular side is rotated through 4 

of a revolution, starting from the position shown? 7 

ae Bi A= -o. GORTY 2 ore sy Ax 6.2 

Le 

- Ad. _ 0.0 26S Tm A=V2 Ax 42 
= 

5 O42 bm 

3. If the above % of a revolution takes 6.5 ms, what is the induced emf in the loop? 

Se WAG Coasts) = A7 yoit 
= oe = 

AS GPS ws 

4. If the resistance shown in ss loop is 3.2 ohm, what is the induced current? 

R72 - 
Povey = Ua - 278 

5. Describe 4 ways to increase the incdiced current in the loop. , oe Yee FOS Stance. 

Tnrter Bo Innere “A dr anne for, rotate poke, nant 

6. Show the direction of the induced current in the loop? 

7. What is the period and frequency of the above rotation? De p 

1% ms a D- O) 3 £ 

q* Sketch the nduced emf as a functiori of time for 3 periods. 

Rae 
Te 246 -_ 


