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F) Manufacture of heating elements for electric stoves:

Material(s)

Reason(s) for your choice

The following statements pertain to alternating and direct current. Which of them
pertain specifically to alternating current? Which of them pertain specifically to
direct current? (3 marks)

A) This current always travels in the same direction.

B) The voltage oscillates between a maximum and a minimum value.
C) It is used to operate a Walkman and certain toys.
D) Its value 1s constant.

E)  Batteries produce this type of current.

B) This type of current changes direction regularly.

G) Its frequency is 60 hertz in the Hydro-Québec network.

H) It is used to operate electric household appliances.

D The effective value of its intensity is used when making calculations.
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Arrange in chronological order, from the earliest to the most recent, the following
events taken from the history of electricity, magnetism and electromagnetism:
(3 marks)
A) Oersted observed that electric current will deflect the needle of a compass.
B)  For the first time, electrolysis made it possible to specify the chemical
. composition of water.

£ Thales observed that amber attracts silk after they have been rubbed
together.

D) = Pierre Maricourt distinguished between the north and south poles of
maglets
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Arrange in chronological order, from the earliest to tHe most recent, the following
* events taken frem the history of electricity, magnetism and glectromagnetism:

(3 marks)
A) | 3
B) le to electrify many materials
8)] It was first observ fite attracts irom.

D)  Marconi sent the first s transatlantic message
E) Faraday discovered that magnets. can be a source of electric current.

You wish to measure the 1@3& the terminals of resistor R3 in the circuit
shown below. R (6 marks)

a) What device should you use? (If you use a multimeter, what function should it
i ,
be set to?) Vo kel

b) On the diagram, illustrate how this device is connected.

c) ¥S the measuljing c'levice connected in series or in parallel? Explain why 1t
is connected in this manner.
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You wish to measure the current flowing ﬂlréﬁugh resistor Ry of the circuit shown
below. (6 marks)

a) What device should you use? (If you use a multimeter, what function
e p
should it be set to?) ﬂmme-\'ex |

B On the diagram, illustrate how this device is connected.

RI
) Is the measuring device connected in series or i parallel? Explain why it

- is connected in this way. ,er Omyneker 1S connacked (A Seales.
e  orced  wasT pusd Haouogn 1t
(n ocan Yo ke waspxed.

The batteries in a discman have already been used for some time. You want to use
them to listen to a 45-minute CD. There are 0.0015 ampere-hours left in the
batteries, and the discrnan operates on a current of 0.70 milliamperes.

Check whether you will have to change the batteries in order to listen to the CD.
Your answer must inchude the formulas used and all of the calculations, mcluding
2 clear indication of the units of measure throughout the calculations. (3 marks)

You forgot to turn off your car’s headlights. They were left on for five and a half
hours on a 12 amperes current. The total charge of the battery 1s 90 ampere-hours.
Given that start-up requires a current of 420 amperes for 3 seconds, mdicate
whether the car will be able to start again. (3 marks)



The batteries in a tape recorder have 0.018 ampere-hours left in them. The tape
recorder operates on a 1.2 mA current. Will you be able to listen to a 230 minute

recording before the batteries go dead? .
(3 marks)

The total charge of a car battery is 90 ampere-hours. If you forget to turn off the
headlights (overnight, which 1s for 8.5 hours), will the car start in the morming?
The headlights operate on a 9.5 amperes current. Start-up requires a current of
380 amperes for 5 seconds. _ (3 marks)

A battery supplies energy to a light bulb in a simple circuit. A second light bulb 1s
added, doubling the resistance in the circuit. After the change, is the current in the
cirouit increased or reduced? By how much? Explain your answer using the
approprate formula. _ _ (3 marks)

Answer:

Explain:

In a simple circuit, a 12-volt battery is replaced by an 8-volt battery. After the -
change, is the current in the circuit inereased or reduced? By how much? Explain
your answer using the appropriate formula. _ (3 marks)

Answer:

Explain:




A heating unit is plugged in using an extension cord half the size of the
recommended cord. s the resistance of the cord used greater or less than the
resistance of the recornmended cord?

Explain your answer using the appropriate formula. (3 marks)

A heating unit is plugged in using an extension cord twice the size of the
recommended cord. Is the resistance of the cord used greater or less than the
resistance of the recommended cord?

Explain your answer using the appropriate formula. (3 marks)

Industrial machines require a great deal of current. To obtain this, do the
industrial eircuit wires need to be larger than, smaller than, or the same size as
those 1n residential circuits?

Explain your answer using the appropriate formula. : (3 marks)

How much power is dissipated by a toaster oven plugged into a 120-volt outlet 1f
the oven runs on a 22 ampere current? (3 marks)
Your answer must include the formulas used and all of the calculations, including
a clear indication of the units of measure throughout the calculations. !

P=VE
P = (o) (224)

r:— ‘z,(ptfoul\




How much power is dissipated by a space heater plugged into a 120-volt outlet if

the heater runs on a 19.5 ampere current? ‘ (3 marks)
Your answer must include the formulas used and all of the calculations, including

a clear indication of the units of measure throughout the calculations.

=Vl
= (\20 \ﬂ( 19.S AY

Calculite-the energy consumed by a 9504watt clothes dryer used over a period of
six and a half hours. Gt ur answer in kilowatt-hours. Your answer must
include the formulas used and al lations, including a clear indication
of the units of measure throughtut the calculations: (3 marks)

Calculate theerer,
hours. Give your answer in-kilowatt-hot
formulas used and all of the caloulgten
of measure throughout the calcpfations.

gt light bulb left on for a period of 24
s. Your answer must include the
including a clear indication of the units
(3 marks)

How much power is dissipated by an electric dryer that is plugged mto a 240-V
outlet if the dryer runs on a 60 amperes current? Your answer must mclude the
formulas used and all of the calculations, including a clear indication of the units
of measure throughout the calculations. (3 marks)

p =VL
= (240V)( G0N



a 300-watt aireotiditioner used over a period
in kilowatt-hours. Your answer must
ulations, including a clear indication
oughout the calculations. - (3 marks)

g. Calculate the energy consum
of six and a half hours. Give your
include the formulas used
of the units of meas

9. After using a plastic comb, you notice that your hair is attracted to the comb.
Explain why there is static electricity and why your hair is attracted to the comb.

. 3
oo Rouc 1S co"\"ﬁmé, eﬁnclw(wnéarks)
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9 A visitor to the sciensg museurn steps up to a map}ﬂé that makes her hair stand
on end (Van De Graaff). in why her haif stands on end when she touches the

(3 marks) _

metal ball on the mac‘hine/

10. A force is exerted between two electric charges. What happens to the force if the
distance separating the two charges is doubled? Is the force increased or reduced?
By how much? Support your answer using the appropriate formula. (3 marks)
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11

i

A force is exerted between two electric ©
distance separating the two charges 18 TE
reduced? By how much? Support your answer using

Complete the diagram bel
the appropriate places. Explain your answer.z)
Lins of &

A

N

/"7’

A
AN

Fd

Cun {KLom

|/,

harges. What happens to the force if the
duced by half? Is the force increased or
the appropriate formula.

(3 marks)

ow and indicate the magnetic polarities. Write N or S m

(3 marks)
«w

Lo

5

N

Given that the magnet and electromagnet in the following diagram attract each
other, indicate the polarity of each one. Write N.¢r S in the appropriate places.

Explain your answer.

&

- Magnet

(3 marks)

~

7.4
/

Explain your answer:

ol il

Electromagnet

N->S oolsids a m«gw&.
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Given that the magnet and electromagnet m the following diagram repel each

other, indicate the polarity of each one. Write N or 5 in the approprate places.
Explain your answer. : (3 marks)

A\

o/ ot

i
L]

6*"“ 1———13‘\
-

Magnet 7 . Electromagnet

The following statements pertain to the characteristics and the functions of the
components of an electric circuit comprising a power source, a resistor, a switch,
and conductor wires. Indicate whether each statement is true or false.

a)
b)
c)
d)
e)
g

h)
1)

(3 marks)
The voltage across the terminals of a battery represents the increase of energy
undergone by the charges passing through it.
The voltage across the terminals of a resistor expresses the decrease m energy
acquired by the charges flowing through it. )
When the switch is closed, the electrons take less than a second to travel from .
the power source to the resistor.
The energy of the charges varies only slightly when they pass through a
conductor wire. :
Convention dictates that electric current flows through a circuit from the

‘negative terminal of the source to the positive terminal.

Electric current can flow through a circuit only when the switch is closed.
The electrons travel more quickly in the conductor than in the resistor.

The voltage between two points on the same conductor wire is practically nil.
Opening the switch cuts the power supply to the whole circuit.
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The emergency lighting in one wing of a hospital is powered by a 12-V battery.
When the time comes to replace the battery, two 12-V batteries are installed.

(3 marks)
a) Should the batteries be connected in series or in parallel?

Tra bakteaies s\f\ad\c\, e wondcked A puu&o.w.bq.

b) What is the advantage of using two batteries mstead of one?
T poddantes  walt \odt . hwie oo longy. -

Is it better to buy Christmas lights that are arranged in series or in parallel?
(3 marks)

ore Qoes 6O  Adwany dsnt a g° ot .

A child’s toy operates on a power supply of 4.5 volts. Three 1.5 volt batteries are
required. Should the batteries be comnected in series or in parallel? Explain.

5e.<"\t5, Wher~ Wokanes one (3 marks)

Conrachked n  Sedes Mo emf is

e
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In the circuit diagram below, determine the vplue of V, the electromotive force. = 4.8V
Your answer must includethe formula or fpfmulas used and all of the -
calculations, including a clear intheatiop/of the units of measure throughout the

calculations. : (4 marks)




14, Tn the circuit diagram below, deter
source. Your answer must include
including a clear indication of the

Re= 700 R,

14. Determine the value of Ry in the follo
the formulas used and all of the gal

units of measure throughout the

R1=7Q RI
R2=?
R3=1 Q e o0
e=60v £
[=45A T
A

4

value of I, the current supplied by the
ulas used and all of the calculations

of measure thronghout the calculations.

(4 marks)

ing diagram. Your answer must include
ations, including a clear indication of the
ulations.
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15. In the following diagram, determine the value of I, the current flowing through
Rs. Your answer must include the formulas used and all of the calculations,

including a clear indication of the umits of measure throughout the calculations.
(4 marks)

N
':.3:\\‘\0-:» T2® E
3™ 3 ;
g,= 150 8 i‘
R;=OQ Ry I: ____.\fb\’ = A
el 3 = 2.64
=40V — AN ke s : ¥ .
ok Na =4OV
= 10.THA R,
13:? :
. R, z\So
[ VR‘“’ Ny s Yoy
S LA e g b -
—
E = YoV

15. In the .circuit diagram given below, determine the value of I, the current supplied
by the source. Your answer must include the formulas used and all of the
calculations, including a clear indication of the units of measure throughout the

calcunlations. \ i \ 2 (4 marks)
. + . &
ﬂ-e% - By {L” (L';
R, =70 % ‘ '
R; =80 5 \ T
Ry=12Q° it o T v i i
. E=35V A\ AN~ a‘e'b 1 L] e
=2 R ,
g v _ 6.1428 & 0.125 ¥ 0-0833
—AAAN f’*\ r
/2 R, |
et o 0.35\2
——’{l—'— Ceny
_ E \
T2 .85n
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15.  Inthe circuit diagram given below, determine the value of V, the electromotive
force. Your answer must include the formula or forrmutas used and all of the
“calculations, including a clear indication of the units of measure throughout the
calculations. ; ) \ (4 marks)
e E = TR Ep
| Loy, %, R, R4
R, =40 "\ \p—r \ A\ +: X 4 k3
R,=50 R, Qe = g 7
R;=2Q o _ 10
[ =20 A ' 1 ay
e —AAN— AL, A, <
vV i - & T * (12
R, ﬂ«b Y8 SeM
P AAA £ PR T T =
5 Qe ~ w0 2 PP
I, 1 R 5 | y . 55
.__.{ P-—— : - —_— " Re(b i \q
E
=7 0
€z ToReq - (uﬂ)(___ -f"v
16.  In which segment(s) of the following circuit is the current equal to the current m
segment NO? :
(4 marks)
L fvr M N
rg
h
-‘- <
Q ‘ P o)

a) LM -
b) MP
(c) MN
(d) OP
g} 1

L
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16.  In the circuit below, which resistors have the same voltage?
R, ‘ R, 3‘1 hooce
—A"A . Sance Vo \.'\'CL%;
P LR R3 R4 Ve P x
: -[__W,f
R;
16 In which segment(s) of the following circuit is the current eqﬁal to that of segment
PQ? : , (4 marks)
Iv
L M N

:

{.

a) MN
b) MP
¢) NO
d) OP

@LM

17.  Why should rechargeab
batierics as a way of protecting the environment?

VO I (Q(D\Msenhg-l \oxl’-kmkes '-HMM‘S

le batteries be used instead of ordinary (carbon-zinc)
(3 marks)
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17.  Why is it better to use alkaline batteries instead of rechargeable batteries in a

camera flash? . (3 marks)
Aalin ottrnres Last
QM&OA beturor A0S,
18. A heating element of an electric stove comprises two serial resistors. Depending

on the setting selected, one or two resistors gré used. The following data pertain to

positions 1 and 3: (3 marks)
- position 1 (low) : 120y~ 120W - 120 Q.
_ position 3 @xed)240V — 480W — 120 Q.
The above data sho wer produced by an element, in oﬁlf-;r words, the

heat obtained, doe§ not depen y on the resistance of the element.

Using the appropriate equations, explain why more heat is obtained from position
3, even though the resistance is the same.

18.  The power output of an electric generating station is measured at 20 kilovolts.
This is increased to 735 kilovolts to bring power to the users of the electric
system. ' (3 marks)
a) What is the advantage of delivering electricity over high-voltage lines?

Less powten lost dus do tha Tadle EfCedt .

b) Explain this using the appropriate formula.
P =Vl By N . e Ib
™
Y B
e o G Yy Pocsn lost due
=T (& L k 1o Jove gflect.

7
\os¥
poo:: :}o J\ge;e(_,_c\'
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19.  Refer to the diagram below. Explain all the pbssible connections that can be used
to obtain: (3 marks)

- LW U e
Transformer— YWhits,
I_I

.a) - ~120volts - % --'S\o-t—\:-) c‘:'*é— Wnite == G and Wire
Rd amd wONR

b) 240 volts
29 . Bk Red, oond Whnike

19 Cofnplete the conmection diagram for the distribution panel with one outlet for a
clothes dryer. (3 marks)

120V 1zuv\ /

Ll g

ov

|

20. In more modemn houses, the deuble flets above the kitchen counter have two
independent cireuits. Give the {a_reason for this set-up. (3 marks)
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20. A branch circuit is used to provide power to a living room comprising three
outlets and a ceiling lamp. How do you explain the fact that a television plugged
into one of the outlets continues to function even if the bulb in the ceiling lamp is

burnt out? Twe  ovileds - \WQ amust ol (3 marks)
o connetRd  un parodbd

21, The pdwer output of a generating station is measured at 30 kilovolts. A
A transformer is used to increase this to 500 kilovolts. (3 marks)

_NE ; . S
?{’ x :./ ") s the transformer in question a yoltage boosteror a voltage reducer?

b) Is the current at the input of the transformer greater than, less than or equal

Rl T Bl

¢
+ q‘f \\I
c) Is the number of turns in the primary coil greater than, less than or equal to
the number of turns in the secondary co1l?
Less Hrar

AN 21. A toy operates on a 6-volt current. An adaptor consisting of a transformer and a

e Ky 9 rectifier is used when connecting it to the Hydro-Québec network. (3 marks)
\ a) Is the transformer in question a voltage booster orfa voltage reducery
_ y®
R="3-
* o) Isthe current at the input of the transformer greater than, less than or equal

1"‘
to the current at the output? Lipse &4

d) Is the number of tumns in the primary coil greater than, less than or equal to

the number of turns in the secondary coil?
é\(' eodn Hhar

22 If you accidentally touch ;elzm{ wire, the shock always feels stronger if your

hands are wet. Explain wh (3 marks)

22.  Some electric appliances are equipped with three-pronged plugs, but they can also
" function with two-pronged plugs. However, for safety reasons, it is forbidden to

cut off or bend the third prong.
(3 marks)
a) What types of appliances are equipped with three-pronged plugs? A PP\ iam s with
. _ edal casings nst
b)  Whatis the role of the third prong? = casing? L

The Frird prong is & st"‘d" Wole o 3-pfend

le Onowmads extwpp Unoage (nD o\ .
Yo gcoonc& S0 you ™t ol o chodk.
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23. The following staternents pertain to electric motors and generators. (3 marks)
a) The stator is the mobile component of an electric motor.
b) Ar generator converts electrical energy into mechanical rotational énergy.
¢) - Inanelectric motér, the mechanical rotation of a conductor coil in a

magnetic field produces an electromotive force in the coil.

d) The power of a generator can be increased by inéreasing the number of
turns of the electromagnet.

e) The rotor is the stationary part of a generator.

) An electric motor converts electrical energy into rotational mechanical
energy. '
) The power of an electric motor can be increased by reducing the voltage

of the power supply.

Which of the above statements are false? A \ B, c,ey9

Rewrite the false statements to make them true.
oy The i’:*_“f ts Mo Stalimmaty (B or
W A cbwux.\or condeas  ypaanomicod coteional @y
oo AecddCied ewndy.

&y \a  wn efo (ML Q)uuoc\mr
ot o tondrctee Coil Ao m&fjnn;\-ar.. Loe\d P'\D&-\-UA

s 'EJN\'Q NON Pt cot\,

ey P C ST ¢ e 3-\-&%‘%&:7 ()WC\' of &.SWC\:'\'O:‘.

e o€ am docdric mobs

s M aaOnaanicad cotationdC

)

5\ e powes . O-R‘ oA~ eloCAtiL motor  com oo
\ALCeaN Ay e vo\-‘m%e of e

;ANO&L‘S \D‘j
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Explain briefly how an%magmet works (3 marks)

Plastic wrap is often used in kitchens to keep food fresh in the refrigerator.
(3 marks)

a) Explain how plastic wrap adheres to glass and plastic bowls.
H Ploore  WCap 15 C.\r\o.m&& in Y -(-kc:‘mr3 So
Fesro  oa8 QoS ord regahiee PO Jeeks
A(\,\,\o\;(,\,\oo"t . Sinu oQ @os‘\\-c c\«m%es m\«-\ermc\ }
T M Q\My“c W0 shees 4o cbgerl,



