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13. Coul ombdés Law

Example 1

Example2

Example3

Exampled

The force, F, between two objects with chargargl @, is given by:

F:' k q]éqZ
r

, Where r = distance between the two charges in meters

k = Coulomb's constant = 9 X 1Rm?/C>.

Charges 080X 10° C and70X 10° C are 0.5 m apart. Ho muchforce
repels these likeharges?

There is a direct relationship between quantity of charge and force of
repulsion or attraction. What do we mean by that? Show mathematically
and graphically.

There is an inverse relationship between charge separation and force of
repulsion or attraction. What do we mean by that? Show mathematically
and graphically.

By what factor would the attractive force between two oppositely charged
objects increase if we decreased the distance between tlié8ofdhe
original distance?

1.201.6N
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Example5 The distance between two charges was doubled. And yet the force of attraction still
tripled. What happened to one of the charges, if the other rechtie sanfe

Exercises

1. Charges 060x10° C and 70x18 C are 0.3 m apart. How much force repels these like

charges?

2. What happens to the force between two charges if the distance separating them
triples?

3. What happens to the foréetween two charges if the amount of charge triples in
each case?

4, What happens to the force between two charges if one of the charges is replaced
by one that is only half as charged and it is also twice as far from the original
charge?

5. If the repusive force between two objects is to remain the same, and if one
object's charge becomes sixteen times bigger, what distance should separate the
charges?

6. I f the following is a graph of Coul ombds
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14. Parallel and SeriesCircuits

A summary of Simple Circuits:

Variable Series Parallel
resistance Ri=Ri+R,+ & 1R =1/R+1/R+ é
voltage Vi=Vi+Vo+ € constant
currrent constant lt=l+L+ é
Oh mod s L Vi=IRy V=Rt
Example 1
RI R:
, — N WAVAVAY, a. What is the total
V=40V 60 40 resistance of the circuit?
b. What current would

be measured in between the two resistors?

C. What voltage () would be measured acrosg?Rcross R?
Example 2
V=12V R=201 a. Find the missing resistance in

| the circuit shown, which consists of a
| ‘ 12 V battery hooked to two resistors.

E =% [=154

b. If the two resistors represented two light bulbs, and one of the light bulbs was off,
would you be able to turn tlather bulb on?
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Example 3
A TTe a. What is the total resistance of the circuit?
vy,
b. What is the total current?
1202
A
|\
|‘12V C. What voltage (VY) would be measured
across each individual resistor?
d. What currents drawn out by each resistor?
Example 4

The drawing seems confusing, but note that it is a parallel circuit because the electrons
have a Achoiceo. At the junction (shown
green route or the ange route.

Use L =1A; 1, =05 A; R =
10Q.

— AN
1 (&) L@J @? a. Find V.
= , i

P
T

b. Find R..

Use two methods to arrive ay.R
Find the total resistance and the voltmeter reading at each resistor:

oo
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Exercises
a
| 50Q 0.50 A
40Q 300
b AR

1(LC Vv

e. Two resistors are connected in parallel. Each draws 2.0 A of current. If the total
voltage is 12 V, find Rand R.

f. Two resistors are connected in serigse total current is 0.500 A. The potential
difference at the resistors is 2 V and 5V, respectively. Finah R.

g. Find the missing voltage and resistance.

2?2?20 (A)3.0A

279N ——

2Q
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Find the missing voltage.

;4\0/(% 6) 20A
?‘.L. ?V

Find the missing resistance, the total current, and the missing voltage

A%R_(py1on

A
M 20 A
2?7?77

400 0.5 A Q)???
AN @

?'.L’. ?2V
a. In a series circuit, what measurement is constant at each resistor?
b. In a parallel circuit, what measurement is constant at each resistor?
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15. Combination Circuits comkbne the features of parallel circuits with those of
series circuits. The key to surviving these is to keep in mind the distinctive
features of those circuits in mind.

5000 _;I Example 1
g Ao p [V a. What is the overall resistance of this
e
o b 175 circuit?
. ——AMA— |
I J :
]l
H=12V¥

b. What is the poteral difference measured froeito b?

c. What currents would be measured within the parallel branch? (see diagram for |
and b)

/\/\ Example 2

a. Find the
total current in

A A the following:

3l

||
|\ A4 .
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First, weol |l r e d r eanw redlired that therS5@andBrésistorare ma k e s u
in series, but they in turn are in parallel to the(lfesistor. The parallel branch is
then series with both the 3 andXesistors.

100

b. What is the voltage drop across th@ 8esistor?

Example 3 Connect four & resistors in such a way that their total resistancels 5
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1. An electric circuit is illustrated below.

WWWA

Ry

N

R

Rs

What is the equivalent resistance of this circuit?
2. An dectric circuit is illustrated below.

What is the value of resist&%?

3. A seriesparallel electric circuit is illustrated below.

Find Rr

R;=15Q R3— 200

Rg R4
—W W
100 100

R1 = 4q
Rz =6q
R3 = 6q
R4 = 6q

Ry =159
l1=2A

| 9=15A
Vo=90V
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A seriesparallel electric circuit is illustrateloelow.

|
_ r=sa
Vel 12v Ri=30Q
Ra \ R; = 10Q
200

What is the potential difference across the terminal of regigtor

A seriesparallel electric is illustrated below.

750
R, 0.5A
R, =750 R; = 1000
Vg —
R4
50 Q

What is the intensity of the current flowing from the pos@urces?
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The following electric circuit consists of a power supply, five resistois RR
Rs3, Ryand R) and an ammet@.

20q 40q 40q

“ T

The ammeter reads 0.25 A.

a. What is the potential difference (voltag®}, acrossthe terminals of the
power supply?

b. What is the potential difference acros®R

What is the potential difference acros®R

What current flows throughgR

oo

An electric circuit is illustrated below.

R,
R, M
W 3 Ol7
7q q 7q
R, R,

What is the current intensity, in resistordR; andRs?

9¢
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The following electric circuit consists of a power source, five resistarRIRRs,
R4 and R) and two ammeter@ and @

R, R,
W 2 wh
5q q
@)— W
,=075A R,
(| (A
' &)

I
-
ol
>

What is the potential difference (voltageya@ss the terminals of resistorg?R

The following circuit consists of a power source, two amme@sano®, a
voltmeter@ and three resistors (RR, and R).

The tdal current intensity; is 20 A. Current intensitls is 12 A. The potential
difference (voltageY: across the terminals of resistoriR5 V.

What is the resistance of resistg?R

10C
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10. A source with a potential difference of 30 V is connected &dincuit shown
below.

I
What is the current intensityacross the circuit?
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11. The following electrical circuit consists of a power source, four resisiRard§,
Rs; andR,) and a voltmeteY, (Vs = Viota)-

Rl =200
MV VAVA N

A

R2 =10Q R3 =30Q

Ve=100V —/—_

R,=20Q

2
V,=60V

What is the current intensitysf throughR;?

12. How can one 2% and two 10Q) resistors be connected so that their total
resistance is 787?

13. How can four 1.@2 resistors and one 2M combine to give a total resistance of
1.5 QQ?

14.  Four identical resistors are connected as shown. If the total voltage is 12V, find
the voltage across each resistor.
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16. Specific Heat Capacity, c

A. Q =mcAT
The specific heat capacity of a substamcas the amount of energy nestito raise the
temperature of 1 g of a substance 1

Specific heat capacity is a physical characteristic property. Different substances have
different specific heats. Water has a very high specific heat: it takes 4.19 J to raise the
temperature of §§ or 1 ml of water by 2C. Most metals, on the other hand, have much
lower specific heats. Cusvalue is only 0.39 J/(g C).

Example Give an example of another everyday substance that has a low specific
heat.

When | get hard boiled eggs ready for kigs in the morning, | sometimes place water in

a pot but forget the egg. If | remember within 30 seconds or so, it is still safe to place my
hand in the water, but it would be a bad idea to touch the pot itself. Metals warm up faster
than water does-sothat's what a high specific heat implies: the highectha&lue, the

more difficult it is to warm up that substance. By the same token, high specific heat
substances also lose their heat slowly, while metals cool off quickly.

The high specific heat cagity of water helps temper the rate at which air changes
temperature, which is why temperature changes between seasons is gradual, especially
near large lakes or the ocean. Water is the reason why Toronto is milder than Montreal.

If water's specific heatas lower than it actually is, life would not be possible. The rate
of evaporation would be too high, and it would be too difficult for the evolutionary
precursors of cells to maintain homeostasis.

Why is water special? The reason it is
I'I\\\ /H (1) difficult to raise water's temperature is
thathydrogen bondsxist between
molecules of water. The hydrogens of
one molecule are attracted to the
oxygen atom of another molecule.

O
H . .
| (see the dots =" "in the adjacent

(5) diagram. Each set represents a hydrogen
. O“\\ bond. Fivemolecules are shown in all))
. H, . H To overcome this attraction, energy is
. ". O/,{ ) needed. The bonds between the water
H | “" molecules are like the links between the
] wagons of a train. Just like it is difficult
O to get a big train to reach a high speed,
™~ H it takes a lot of energlyp warm up
water. Once the train is moving, it is

10¢
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difficult to stop. Similarly it is difficult to cool water.
A very useful formula allows us to calculate the amount of heat either absorbed or lost by
a substance during a physical change.

Q =mcAT

Q = quantity of heat in joulgg)

m = mass of the substance acting as the environment in ggams
¢ = specific heat capacity (4.19 fop®) in J/(g°C)

AT = change in temperature Fnd - Tinitias iN °C

Example 1 How much energy is needed to warm3@® kg of water from 16C to a
comfortable 37C?

Example 2 a. What final temperature will be attained by a 250 ml cup diC10
water if it absorbs 1000 J of heat?
Note, because water's density = 1g/mL

b. What final temperature will be attaad by a 250 g sample of Cu at
10°C if it absorbs 1000 J of heat? Ci's 0.39 J/(g C)

C. What do you notice by comparing your answer (b ) to that of (a)?
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Mixing Problems  The amount of heat lost a hot object can be assumed to be

absorbedy a colder object, assuming that the system is well insulated. Mathematically,
however, these quantities can only become equal if an extra negative sign is inserted.

Example 1

- heat lost by hot object = heat gained by cold object

(Use Q = maT to obtain théneat for each respective object)

What final temperature will be attained if 300 grams of 3Q.Ovater are
mixed with an equal mass of 66.Q alcohol? The specific heat of the

alcohol is 2.3 J/(§C). Comment on why the final tempenagwf the
mi xture is NOT simply the average of

10t
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Exercises

1. 800 g of water are warmed from 4D to 80°C. How much energy in J were
absorbed?

2. 700 g of water are allowed to cool from itsiling point to 20°C. How much

energy in kJ were released into the room?

3. How many kJ of energy must a heater supply in order for 200 kg of bathwater to
warm up from 10C to our body temperature of 3Z?

4, If 9000 J of heat are absorbed by 800 g afewat 5°C, what will be its final
temperature?

5. 800 kJ were absorbed by a pond, sending its temperature rising fr&nt@Qa5
°C. How much water was in the pond?

6. Find the specific heat of a material that lost 41 900 J of energy when 200 g of the
mateial went down 50C in temperature. What was the material?

Flashback Problems

7. How much energy in kJ does a 120 V appliance drawing 2.5 A current use in 6
hours?

8. If eight 10Q resistors are connected in parallel to a 120 V source, how much
current will ke drawn by each resistor? Draw out this situation before you tackle
the problem.

9. What two families of the periodic table form compounds involving the +1 and +2

ions, respectively?
10.  Specific heat is a characteristic physical property.

a. Give another pysical characteristic property for water
b. Give a characteristichemicalproperty of water.

10¢
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More Specific Heat

Basic Problems

1.

In the summertime, you find that tap water at 18°C is too warm to drink. You put
500 mL of this water in theefrigerator. After a period of time, the temperature of
the water is 4°C. While it was cooling, the water lost a certain quantity of heat
energy.

What quantity of heat energy was lost?

A calorimeter contained 250 g of water at 24°C. An electniceot was passed
through a heater placed in the water. The heater transferred 14 700 J of energy to
the water.

What is the final temperature of the water?

A water tank contains 200 kg of water. The water is heated by a\W3@$ating
element.

How muwch energy is required to raise the temperature of the water from 15°C to
60°C?

Mixing Problems

4. What mass of copper, originally at 56@, must be added to 1.0 kg of 10.0 C
water to raise its temperature to 28Q® [ sp heat for Cu = 0.39 JR@) ]

5. A 450 mL sample of water is originally at 25.0 C. How cold will it get if we add
300 mL of 0.5°C water to that sample?

6. Zinc(Zn), platinum(Pt) and titanium(Ti) follow thdc = 25 formula for metals,
whereM is the molar mass in g/mole and spedfic heat in J/(§C). Estimate the
specific heat for these three elements.

7. Based on the relationshi ¢ = 25 J/(mol€’C), what elemental metal has the
highest specific heat¥l = molar mass in g/mole

Challenger

8. Starting with the same formula used#4, prove that foequalmasses of the

samematerial, the final temperature obtained by mixing two samples will simply
be the average of the two initial temperatures.
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17. Energy and Power

A. What is enerqy?

Energy is the capacity to do work.

e According to this definition, light is energy because, for example, it can make the
molecules in your black sweater "work”. It makes them vibrate faster as they
absorb light, and you feel the effect of all that work in the form of heat.

e Wind or rushing wate also have energy: they can be made to turn turbines.
Moving turbines have energy because they can be made to spin the magnets of a
generator. That work, in turn (no pun intended), gets electrons to move, and the
electricity is delivered to your home. Etdcity is also a form of energy because
it can make motors spin, heat tungsten filaments in ordinary light bulbs or excite
mercury vapour in fluorescent lights.

Example How is heat a form of energy according to this definition?

B. The Joule

The anount of energy it takes to raise the temperature of 1 gram of water by just
1° C is defined as a calorie. But in S| (systeme internationale) the accepted unit of
energy is the joule (J).

1 calorie = 4.19 J.

Example How many grams of each fuel would lesto be burned in order to
produce 1000 kJ of energy?

Fuel kJ /g

CH, (natural 51.6
gas)

CgHig(gasoling 43.6

coal 39.3

10¢
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C. What is power?

Power is the amount of energy used or delivered in a given unit of time. It is
measured in watts(W).

1WwW=1J/s
If an appliance consumes 1000 J in 10s, its power rating becomes 1000/10 = 100 W.

A small microwave oven has a low power rating because it cannot convert electrical
energy into heat as fast as a bigger microwave oven.

A digital watch consumegery little energy per second. Its battery lasts a long time. Its
power rating is very low: only 1.2 X TOW. It would be unrealistic to cook an egg with

the heat released by a digital wattfhyou could conserve the haaleased by a watch, it
would stll take 323 days just to get a cup of 20 C water to boil.

ExamplelA typical clothes dryer on the other hand releases 6480 J of heat every second
to dry your LaurenHill uniform in time for you to get to school in the morning. So it is
540 million timesmore powerful than your digital watch and consumes that many time
more energy.

What is the power rating of a typical clothes dryer?

Example 2

An instrument uses 400 kJ of energy in 3 minutes. What is its power rating in watts?

D. Power, Voltage,Current and Resistance.
Recall that 1V = 1 J/C; in other words if a resistor's voltage drop is 1 V, then 1 J
of energy has been lost for every coulomb of charge that goes through that
resistor.

1 A =1 C/s; in other words if a 1 A current goes throudhglat bulb, then it
means that 1 C of charge is going by every second.

Now let's multiply the units of V by those of I.

(J/IC) (Cls) = JIs. Wow! Those are the units for power! So that means:

10¢
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P=VI

or substituting Ohm's Law P 2R

Examples

a. Whatis the power rating of a 1Q resistor that operates at 120 V.

b. If an appliance draws a maximum of 2.0 A of current and its resistance {2,100
what is its power rating?

C. The power ratin@f a certain computer is 200 W. It is designed to operate at 120
V. What maximun current can flow through the computer?

d. The power ratin@f a certain gadget is 200 W. Its resistance iQ25What
maximum current can it draw?

11C
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E. Relating Energy to Power

Since by definitionE = P*t where if P is power in waftsl/S = W)
and time is measured in seconds, then E will be in joules (J).

Substituting P = VI in to the above formula:

E=VIt

Example 1 A heating coil has a resistance of@0lIt is designed to operate at 120 V.

a. What current flows through theil?

b. What energy, in joules, is supplied by the heater if it's on for 10 seconds?
C. What if the 1440 W heater was on for 200 hours, how much energy in joules was
consumed?

111
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Explain the meaning behind eaghthe labeled bits of information on a rating

B

plate.
/ /
e 60 Hz 120 V )
A >1.7A 200 W (0.2 kW
Model No. SHTAPEEP A 1-150 \
\L Y,

Remember 1kJ = 1000 J

®copoTp

Convert the following:

3kl = J
1J= kJ
1299 J= kJ
0.345 kJ = J

1000 kJ of gasoline will be derived from how many grams?

Remember 1 J = small unit of energy.

Eating a 100 g banana provides the body with 385 000 J of energy.

Power = amount of energy used in a giveit af time
=J/s = W = watt.

Convertto W.

100J/10s
20000 J/ 25

60000 J / 1 minute

Convert.

100 W =
400 kW =

10000J/10s =

S

kW

Remember 1kW = 1000 Nr\/

\W
kW

Find the power of a 18 heater operated at 120 V.
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What maximum current flows through a 300 W gadget with a resistance(®? 10

Three 20 resistors are connected in series. If a 250 mA current flows through
them, what it their total power rating?

Remember E =P*t where P= power in W and t= time in seconds

Find the electrical energy, in J and in kJ consumed by the following appliances:

Water heater: 4500 W turned on for 3 hours.
computer: 200 W turned on for 5.2 hours
school vcr: 27 W turned orfor 30 minutes

laser disc player: 37 W, on for 300 minutes
How much energy in J is consumed by 30 W appliance turned on for 6.0 hours?
Find theenergydelivered by the battery in 2 hours.

4\/%

12Q

"Moa

4\/%

40Q

‘ 120 V

11¢
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18. VIt = mcAT

If a calorimeter is attached to an electrical source, and if we assume that all the
energy delivered by the power source is absorbed by the calorimeter then, E = Q
or bysubstituting(since E =VIt)

Vit = mcAT

V = potential difference of power source (V)

| = current intensity of the circuit (A)

t = time that the power source is attached to the calorimeter (s)
m = mass of water or liquid in calorimeter (g)

c = specific heat of material in calorimet#tg°C)

AT = change in temperature 1 - Tinitiat iN °C

Example 1 How long will it take forsix heating coils of a 240 L tank to warm up
water from 20°C to 40°C if a 2.0 A current flows through eaclement?
Assume V =110 V.

Example 2 A circuit with a total resistance of Z0 delivering 1.5 A to a calorimeter
for 1 hour causes the temperature of the water to increase’y Bow
many litres of water are in the calorimeter?
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Exercises

1. An electric heater on a 120 V line uses 8 A of current. It heats water from
18°C to 40°C in 20 minutes. If all the electrical energy is converted to
heat, what mass of water was heated?

2. A water heater containing 100.0 L of water operatet?8 V. It heats the
water from 20C to 30°C in 3.0 hours. Find the internal resistance of the
water heater.

3. A calorimeter containing 250 g of water is connected to a 12 V source.
The current delivered to the calorimeter was 2.0 A, and the water's
temperature increased by 12 degrees. For how many minutes was the
current flowing?

4, The results of a calorimetry experiment were as follows. ( An electrical
source was attached to a calorimeter). Find the missing value.

Mass of water in 100 g
calorimeter
Voltage 50V
Current 20A
Duration of 12 minutes
experiment
Final temperature of 30.0°C
water
Initial temperature of 2?9?77
water

5. A 20 g piece of metal is heated from 18M0to 130°C after being
connected for only 11.5 seconds to a 12durce delivering a 2.0 A
current. Identify the metal using the table of specific heats.

METAL c(J/g°C))
Cu 0.385
Mn 0.482
Sn 0.226
Nd 0.189

6. Give detailed units equivalent to each of the following:
Example Vv Answer: J/C
a. A b.Q c.W d.S

11t
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21.  Magnetic Field Induced By a Current

If a strong enough current moves through a straight wire it will create a magnetic
field perpendicular to the direction of the current. Titst left hand rule reveals
whether the compass direction alohg tircle would be clockwise or counter clockwise.
Notice that the thumb points in the direction of the electron flow.

Currerl -Bearing Wice At
wire quh‘t Angle\r 1’0 Cardboard

direchon cwren‘t, I

S cl?:Kt:«;Je ']\ converitional

. magnebic feld Compuss needle,
(O‘CL:JC rm«'neol b)/ A N
Compass olifecb'on) ]

»
ne “overall ~ Nertth or Souith

but compass oirechon can

be o’cf't,rmnru,o( A‘t’ ahy porﬂr

around Wire using le £f - hand
le and v beving Tt

‘ l 478 CmeEm 1

i 6€thon 'ﬂow dlf('.d\'mﬂ Of freld a"jnJ held sl

oo»u(ms; 8

LEFT
HAND

electrn

flow
(for convenbmal

cuwrent, I, use
right hand rule )

¢

Examplel  Draw the magnetic field in each case.

(+)

Q)

® The X represents electrons moving into the
paper.
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22. A Magnetic Field Induced By a Current in a Solenoid

When a solenoid is attached to a strong voltage source, an electrom
can be created. Each of the circular magnetic field loops combine to
create one overall field that resembles that of a bar etaghesecond

left-hand rule reveals the North end of the magnetic field. Notice th
the finger nails are pointing in the same direction as the electrons

€ ¢ e ¢

Long Conductar Wound nito_ |
N a Coil With Ma\n)/ LOOPJ (So&noid)

elgd,m ‘%w

i'ndivta,ua() Mnjne'i‘c
fields of Ioapf
combime 1o crestfe
ovealll "N and "J",W,
similar T “thode

/@ of bar ”m'ajmt .

e oI

Example 1 Draw what a compass would be behave like all along the magnetic field
shown in the diagam. Draw a compass at each position marked by a *

N
*
*
——
<« «
electror
flow
*
electror
flow—»
C
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Example 2 Draw the magnetic field ar’gund the following electromagnets.

—
—
—

—
— |

q
q
q

C.

Draw a solenoid in which the wire from th@ €nd first slips undehe coil, and
then draw the magnetic field.

B. Factors Affecting Electromagnets

Themagnet's strength increases byeée

(1) increasing the current
(2) increasing the number of loops
(3) and by placing a ferromagnetic material inside the coil.

Example: Elaborde on each of the above 3 factors.

11€
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Exercises (exact or varied forms of ministry exam questions)

1.

An electric current in a straight wire comes up through a sheet of paper.
compasses are placed on the paper at different points around the wire.

1 Electric current

comming out
of the paper

Four

Which arrow on the diagram correctly shows the direction of the needle of the
compass at the location where it is placed?

2. The four diagrams below represent electromagnets connected to the terminals of a
battery.
A. ) / 1 /A| //\I 3- ) / 1 /A| //\I
o—o— o—o—
+] +] -
|I |I
B. —‘l /A| /Al /'\I 4- = 1 /AI /A| /'\I
——Yy ——Y
-] |+ -1 |+
a. In which diagrams are the magnetic poles of the electromagnet correctly
indicated? and
b.

Redraw diagram (A) with a correct magnetic field.

11¢€
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3. Electromagnets are used in industry to attract metallic objects.

The diagram shows an
electremagnet with an
iron core.

Which of the following changes would increase the strength of the electro
magnet? (yes or no)

Increase the potential @ifence of the power supply.
Increase the temperature of the core.

Use a core made of copper instead of iron.

Increase the number of turns.

apop

4. What does the magnetic field around a solenoid look like?

(=) "W
M

- =
) JIIN

12C
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5. The magnet in the diagram is construc
from an iron core and a coil of wire connected 1
battery. When the switch is turned off, an electi R f
current circulates through the wire.

Which of he following diagrams correctly shows the magnetic field of this
electromagnet?

A) C)
S N
11 1T
111 1]
+ +
= Y] = Y]
N S
B) D)
S N
171 1T
T1] 1]
+ +
— AA — A4
N S

6. Study the five diagrams below.

Which diagram(s) correctly show the relationship between a magnetic field and
the electric current producinty

1. - 2. ~ 3.

B B B

Legend : / /
(®electron flow "out of the paper" T

@electron flow "into the paper”

W
[os]%
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7. A solenoid connected to a battery
placed between the north pole and t

south pole of a kshaped magnet. B pj:] A

What effect does the magnet have on t "‘l J.'

solenoid? E

8. Two of the following diagrams correctly 1 2 3. =
represent the magnetic field created by @ o~ ! )) <( . | J>
electric current flowing through & s = —
solenoid( careful : the dia (Q—U < )) Q(ﬂ S

representing electron flow but conventione
current which ran in the opposite direction)

@‘j@ ,:u

Which two diagrams are they?

9. A copper wire with a current flowing

through it passes through a piece of Wire
cardboard as shown in the diagram to th
right. Cardboard| I Sy

<+

A magnetic compass is placed on the piece of cardboard neairghédvaw where the
compass would be pointing if it was placed at the

a. 12 o clock position on top of the cardboard
b. 3 o clock position on top of the cardboard
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Material World:Electricity

10.  Which of the following electromagnets produces the strongest magnetic field?

A) Wooden core C) Wooden core
C LU0 C T 0O
‘\JVVU |V\J\/U
I =35A | =10A
B) Iron core D) Iron core
AN AN AW AN AN AN AN ANAY DO OO O\ OO\ OO
CLILTLITLLTD CLLLLLLLLLD

I =5A

11.  Anelectric current flows through a solenoid.

Which diagram correctly illustrates the magnetic field produced by this@d®

A) C)

B)

12.  An electric current flows throughsraight wireand produces a magnetic field.

Which of the following diagrams correctly represents this magnetic field?

A) B) C) D) 4
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Material World:Electricity
13. The diagrams below iistrate a compass placed in magnetic field.

1) 3)

2) 4)

Which diagrams show the compass needle pointing in the correct direction?
and

14. A bar magnet is brought close to a curseaaring solenoid.

In which one dthe following situations will there be repulsion?

A) C)

B) D)
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