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9y*fu1 t: In the picture, a compass needre sits directly above a wire that passes 1cmbelow it (we are looking dorvn fróm the top). when the switch is "r.r"¿,---'- h î

B) the compass needle will rotate counterclockwise.
c) the compass needie wilr try to rotate so ihe N side points toward the wire. N .,"^lr È
D) the compass neerlre wirl try ro rotate so the s side points toward d;;;; ¡a'at ìn
E) the compass needle will not rotate. b Å;- rl+."n

Location of
spot without

magnet

Question 2: In a cathode ray tube, a beam ofelectrons is sent towards a screen,resulting in a bright spot on the screen. Ifwe now place a magnet under the beam asshown, what wilr be the fìnai position of the dot on th" ,"r""ni crr""r" a, i, c, o, *

rA

E) The dot will stay ìn the original location
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Question 3: Five identical light bulbs are
connected to a potential as shown in the
figure. What is the order from the brightest
bulb to dimmest?

a) A:D=E>B-C
b) A>B>C-D>E
c) B>A>C>D:E
d) A>C:D>E>B
@atc>E:Þ>B
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Question 4: The circuit initialÌy has a huge current running
through it. A pop can is placed in the middle of the coil.
Choose the best answer that describes what happens when the coil is detachJd from the
voltage source so that the current rapidly drops to zero. _ B¡ k*a,_orÅ t{w

a) The pop can shoots upwards. - 1l*Å> áecre^s.s
b) The pop can shoots downwards. - C*n nn{ {¡urç ì¿t cnn l" 4ør
A Il" pop can gers crushed. ó vna_,ttoìrt lt,i, ¿"-*roÅ, -('t^;!
(d)) The pop can balloons outwards. Pt - ;i
þ ttotnitrg. lZt 'ÇxØ ¡s o¡fuar&s
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Question 5: You use a battery to fulry charge a pararlel plate capacitor-. you then
disconnect the capacitor from the battery and double the distance between the plates.
what happens to the electric field between the plates and the capacitance?

a) The electric field doubles and the capacitance halves.
Ð The electric held doubles and the capacitance doubles.

Q)The electric field stays the same and the capacitance halves.
d) The electric field stays the same and the capacitance doubles.
e) The electric field halves and the capacitance halves.
f) The electric,{eld haþþs and the capaci
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Question 6: The charges shown approach each other with the ìndicated speeds. The netmagnetic field at the point F is

(3)zero.
b) into the page.
c) out ofthe page.
d) None ofthe above.

Question 7: A narrow copper wire of length Z and radius å is attached to a widecopper wire of length Z and radius 2b, foímingo"" 
1o:,_y1r" "f 

i.-;gth îf. ini, u,ngwire is anached to a banery and curent *n. tñ.ougr, it]trtn" ãit^ri""ã]" ü" *¡¿"section of the wire is v, then the drift ,p""a i., tt 
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Question 8: Find the direction of the cur¡ent
through the resistor R¡ when the following
steps are taken in the order given. Circle úe
correct answers.

R,4 I

!'lJ
Step:

a)

b)
c)
d)

ß incr,oui^1 9¡¿. . , Current is to the
The swirch is closed 2 þ l*+ þ "kLü.
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A uniform 0'1T magnetic field points to the right. How much current do we need in therectangular-loop to keep the baby from being Jut.n.¿ trr¿i"ute the direction ofthecurrent on the diagram. Note; the baby is atlo afraid of heights and is rikery to make anunpleasant whining noise if he goes á"y n¡in"rl tsil;J" 
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Question X0: Suppose you have 10 m of wire and you want to
use the Pd't magnetic field to make a generator that can light alight bulb from the Science One storage rãom.

The light bulb needs 1 V across it to light. The strength ofrhe
magnetic field in Vancouver is about 5b pT (micro :" f Of . Vou
can assume the wire has no resistance and take resistance of the
bulb to be l0 O.

If you make the wire into a big circular loop that can be rotated,
what js the minimum angul.ar yelgcitf at which you have to spiÁ
your loop in order to light the bulb? (3 points)
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a) At t : 0 the switch is flipped to the left and remains there until the voltage across the
capacitor stops changing significantly. The switch is then flipped to the iight (at time
T). Plot the voltage across the capacitor (potential difference between topãnd bottom)

Question X tr: The circuit shown has a switch
with three possible positions: left, right, and
middle. The switch is initially in the middle
position, which isn't connected to anlrhins.
(3 points) 9'0 V

as a function of time.
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b) It turns out that the capacitor is actually the Not-Explodatron 9000, a device that,
once charged, needs at least 7 v potential difference at all times, or the world wiiÌ
explode. How long after tìme T does humanity have to realizethe folly of moving the
switch to the right and move it back to the leÍÌ?
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Question 12:

A positively charged object of mass M swings around at.speed v¿ on a rope of rength ffi.suddenly a big solenoid appears around the ãwinging object as ,rror^ inirr" tigure. Attime t:0, the current in the solenoid starls increasing, ."*tting i" 
" 
,"ii.å magneticfield into the page with strength B : H t for t > 0. The object ñ otr"*"ììá rtu,tswinging faster, but then at some time T stafis spiraling towa.ds ,r* -iJ¿r"

a) Explain why this occurs. (there is no gravie, fríction, or air drag in this probrem).(2 points) /s
b) ireterÁine the rime T in.rerms.of vr, *:rk, and H. (Happy Bonus FointsrM)(Hint: somethingfrom theformula shiet may be useful) 
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