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Electricity and Electromagnetism: Electrical Charge

f understand that two objscts with similar electrical charges will repel each
ofher and that two objects with opposite slectrical charges will attract each
other.

Explanation of Coneept{s):

Broizgivt close logather, twa elecirically charged objects interact:
- when the charges are similar, the objects repal gach other

positiva repels positive
i —_—
Asgative repels negative
—_— —_
- when tha charges are opposite, the oblects attract each other
positiva and negative attract
— —
e p——— == s
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2) Five metallic spheres wern electrically charged and then suspended as shown in
the diagram below:

e ———— |

VT

If sphere A lost alectrons, which of the spheres were negatively charged?
A)BandC
By CandD
C)DandE
D)yBandE

CONSTRUCTED RESPONSE
3. A student rubbed two identlcal inflated balkoons on a piece of fur and suspended
thein from a high stand, He then rubbed a plastic ruler with a piece of wool and
placed it between the two suspended balloons. The balloens quickly went high in
the air ag shown in the diagrams below.

Knowiny that the wool clath transfarred elsctrical tharges to the ruler, determine
the overall charge of the balioons, fur, ruler and wool cloth. Explain your answer.
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MULTIPLE GHOICE

1) The list balow aranges different substances in increasing order of their tendency to
acquire electrons. When Iwo of these substances are rubbed logether, the one
situated lower on the list attracts elections from the substance above and becomes
negalively charged.

Table 1 ELECTROSTATIC SERIES CHART

acefale [Weak hoid on ateerons]
cats fur, human halr

&alalum (Ca). magneswm (Mg). kead (Pb)
slli;

aluminum{Al}, zIngZn}

colton

peraffin wax

stonile

polysthylane (plastic)

carbon {G}. coppar (Cus. nickal (1)
rubbar

sulphur (3)
platinum (PY). gold (A}

_Isteng nsson

R L

In the laboratory, a student rubs a cotton cloth with each, of the following subsiances:
ebonite, plastic, acetate and glass. He then brings different samples together:

1} sbonite and prastlc
2) plastic and acetate
3) acetats and glass
4} glass and ebonite

In which of the situations do the objects repel sach other?

A) 1and 2 B)1and 3 C)2and 4 D)3 and 4
Working Document o Fage_li_:l‘IJ‘
Anwwer
1~b
2-d
3.
Efaciricel Chumge ‘Enplaration
{posilivainagaiiso)

The charges inanafemed fom the wool 2a tha baltoons wers elocions,
baloane pagafive hacausa anly aiscirong can move from on Mom o encther, The
Dlﬂnmwaoqairsd'-mrpknuf-k:frmsandhumlnsmﬁw&

By mnsfotag elocirons to tha belioans, 0 for soqoired 8 deick of
chravged.

fur posiies lociting and bacams A
Sl the Ui ropels the twe baltonns, R st be megaiively chrgd.
rutar nagaive By rubbing the ruler with the woo! cloth, the rulsr acquimd sloetrons.
The wool gt Jras iransfemed efeclrons 10 Ut nler 5o f ecquirad a
wool clott zosfive afis? of shecirons and becams posiively charged.
- e - m—— - e g et
Working Documenl Page 102



Electricity and Electromagnetism: Static Electricity

! undarstand and can describe stafic electricily as the transfer of electrons
from one body to another,

Explanation of Concept{s):
An electrically neutral body contains the same amount of protons (positive chargas) and
slacirons (negative charges). Protons are very fightly bodnd 1o the nuclaus and cannot
be easily removed. Some eloctrons however, are not so tlghtly bound and can ba
transferred from one body to another. These Imnsfers usually ocour when two bodies
are rubbed against each other.

* Tho atom that loses elacirons becomes positvely charged.

= The giom that gains ch b I Iy ]
+ -+ B
- - - +
+ r ]+ +| -
'~ 4
+ + 3
neutral positivaly negatively
ohject charged object charged object

Figura 1: ELECTRICALLY CHARGED OBJECTS
Electrical charges can alsc be transferred from one body to another by direct contact.
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Constructed Response Queston

4. Demonstrations using sbonlte rods and wool cloth are very common in static electricity
activities. After being rubbed with wool, an ebonlte tod attracts smatl oblects. Eborlte fs
known to held Its electrona very tightly when rubbed against othar substances, Wool on
the other hand, exerts very weak attraction on lts electrons.

The dlagram baelow shows the distrbution of electrical charges before the two chjscts
{ebonite rod and wool) are rubbed together:

A) Show the di of electrical ch In the two suk after the
two obj ara rubbed togsther (use + and -). Explain your diagram.

= ' D)

=

Explanatlon:

B) Explain why the ebonite rod attracts small objects after being rubbad with the
wool eloth,

R — T =3

. -
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Multiple cholea Questions

1) Tom wants to prapare a surprise party for his baby sister. Amongst other things, he
wants to decorate the walls of thair house with multi-coloured ballsons. Once the
balloens are inflated, Tom rubs them on his kair for a few seconds and then sticks
them to the wall. He knows that this is possible due to friction, as the balloons
baceme efectrically charged and are attracted to the walil,

Which of the following prod d the static electricity

F) The fransfer of protons between the hair and the I;alluons.

@) The transfer of elsctrong batwean the hair and the baltoons.

H) The transfer of electrons betwaen the balloons and the wall,

I} The transfer of prolons between the balloone and the wall.
2) Among the staloments balaw, find one that is TRUE.

B) Poaitively charged objects have a deficit of protons.

6) Positively charged objects have surplus of elsctrons.
7} Nepatively chargad objecls have a surplus of electrons.
B) Negalively charged objects have a surpfus of protons.

3) The following diagram shows four differant objects and thelr elactrical charge. The
positive sign {+) ropresents the charge of the protons and negative sign (-)
represents the charge of the slectrons.

+ - P
- o= - -
- - + -+
1
* = R
N
3 4
Which of thesa objects are positively charged?
A) 1ard 2 B} 2and 3 Cl3and4 D) 1and 4
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Anzwars

Muftiph choicas

.8 2C; B2br

Construciad resgesse question MW F. f.b.
4

R T s L
| | !

P
|
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eloolrons whereas tha wool ciolh bas a dedfl of slecirons,

NOTE: The numbar of nagalive charges that am added 1o the sborta should aqual the nureber negaiive
shargas thet wera mmoved from the woof cloth. Tha neombsr of posifive charges remalns the same in both
ahjecis, becaase the posiitve chargas cannat be fransfermd.

11 Since the ohanils kas acqured & nagative charge, whan i is rought close i objeots bie small pieces o
paper, Slyroloam eic, the postive chargs fn ihese objecta wid b8 altracted by the greater numbsr of
nagative cheges i e obonite rod and wif move Iowards X {get oliwciad i the abowie rod).

= = M a—a—

' s .
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Electrlcity and Electromagnetism: Ohm's Law

I understand and can explain the relationship botween volfage, rasistance
and currant intensity in an eleclrical cirouft.

Expianation of Concapt{s)

Ohm's law describes the relationship between severa| important physical quantitles
used in electiicity.

The y (f) the amount of charge that flows through a point of
an efectrical circult in one second. (imagine the number of the cars (electrons) passing
2 point on a racefrack in one sacond.)

The potentia ditference (V) is the amount of energy transferred by elactrons between
twa points of an elactrical circuit. (imagine the amount of push needed fo gat a car oh
racatrack from point A to point B.)

Tha resistance (R} of an eloment or a citcuit is a property of materlals. It represents the
abllity of a materlal to oppose (resist) the fiow of slectric charges. (Imagine spesd
bumps sfowing down the cars on a receirack.)

Ohm's Law siates that:

“FOR A GIVEN RESISTANCE, THE POTENTIAL DIFFERENCE IN AN ELECTRICAL
CIRCUIT IS DIRECTLY PROPORTIONAL TO THE CURRENT INTENSITY™,

MULTIPLE CHOICE QUESTIONS

1} In an elactrical circuit, the number of electrons crossing through the section of a
wire In one second has doubled. The total resistance of the clrcuit stayed the same.

How did p difference change?

A) The potential difference halved.

B) The potential difference doubled.

C} The potential difference quadruplad.

D} The potential differance stayed the same.
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Electricity and Elactromagnetism: Ohm's Law

! can use the equation (V = RI) fo calculate voltage, resistance and current
Intensity in an electrical circuit {1 can use Ohm’s law in calculations)

Explanation of Conceptis)
The mathematical expression of Ohm's Law shows the direct proportionallly between
the potential difference and current Intensity, for a given resistance:
VaR:|
The above formula can be also written as: R=VA and | =WR
Where:
-V is the potential differance (voiiage) expressed in volis (V)
= IIs the curent Intensity (current) expressad In amperas (A)
- R s the resistance expressed in ohms (1)

Questions
In the clrcuit diagram below the vol 12V and the
06 A.
R
A
®
|y

+l L

1. What is the reslstance of element R?
A) D050 B)7.20 c)20a )72

2. What Is the potential difference of a current of 10 A flawing through » resistance of 25 07

A)250 0 B4V cy25v D) 250 V
—
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2) What will happen to the current Intensity In an slectrical cireuit if, for a
glven resistance the potential difference was reduced by hali?

A) It wil double.
B) It wlit not be modifled.
C) It will be reduced 1a half of the Initial value.
D) None of the above.
CONSTRUCTED RESPONSE QUESTION

3) The resistance of a circuit is Increased while the current Intensity is malntained at
the same value.

A) How will the voltage vary?

B) Explain why.

o}

o nmﬁ

The volags wil fcrtse.

The resistance of an eleciical ciou ropresans tha capaciy of a matedol 18 cppose e flow of
alectrical charges. At Mg curent infansite end volisge are factly proporional # the comenl s
mairtainad conslint end e resigl s increased, @y will be nsedad for tha curment fo fitw
hrougii the madstor, =0 the vollage wit! incmase.

e
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3. You have a large flashlight thal requires a 1.5 V baltery. If the resistance of the
light bulb Is 3 03, what Is the current flowing through the light bulb?

A) 500 A B)4.5mA c)12A D)4.5A

CONSTRUCTED RESPONSE QUESTION

In the laboralory, a studant was asked o measure diffarent slactricity parameters of an
electical clrcuit that needs 0.5 amps of curent to function optimally. He has
experimanted with four different resistors and recorded the data in the table below.

Tabla 2 RESISTANCE AND POTENTIAL DIFFERENCE VALUES

Reslstor Rasistance Potential
[{+1] difarence

B0
24
48
38

ENFE

Perform the necessary calculations to show which of the resistors should b
usexd for the optimal functioning of the gircult.

ANIWERS
-€
7-D
3-8

4 - CONSTRUCTED RESPONSE QUESTION
Rasistor §;

¥ o122y
i p=gan - S

Rasisior 2: ¥
1y
I=;=-ﬁ—n-- LY}
Rasistor 3:
v v
lsi:m— 0254
Reasistor £:

12y
Jiﬁuﬁ:ﬂjﬁ

Answor? THe raaiator that shauld be wsad is RESISTOR 7 because
THE UNT OF THIS CiRCH

x = = - ——
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Electricity and Electromagnetism: Electrical Clrcuits

! understand and can describe the function of different componenis of an
elactrical circuit (6.g. the wires transmit electrons along the cireuit; resistors
transform elecirical energy into another form of enengy)

Explanation of Concept(s):

Electrical circuits transform efectrical energy imo other forme of usable energy (light,
heat, sound, mechanical energy etc). The table below presents some components of
alectrical circults and thelr specific role.

Table 3 BASIC ELECTRICAL CIRCUIT COMPONENTS AND THEIR FUNCTIONS

1} In which of the following electrical ci Ig the el 1 flow NOT p 7
2}
P s AV oo WW\“'—']
W I

T

3’[‘ e ASARS 4}
el | !
T fe

COMPONENT ELECTRICAL DESCRIPTION
FUNCTION
power aaource, | pawar supply creatgs a polential difference; transiers energy to
battery electrons
wires Conduction conneet the elements and the power supply: carry
eiactrons from ths sourca to the elaments and back to
lhe source
resistors(elaments) | electrical ttmit the flow of electrons; transfarm electrical energy
resistance into other forms of enargy (light. heat, sound etc)
switch conlrol allows the current control by connecting or breaking
the circult; {when a switch ia off, the alectron flaw is
interrupiad)
ammater measures the cument flowing through 8 circult
[{connacted In sarias)
volimetler measures the potential differance (aneray) that
electrons have bebwean two points of the circuit
(cannected n parallel}

Multiple Cholce Questions
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3) Which of tha clrouit 5 below s designed to hinder the flow of
I 18 t gh an el ical clreult?

A) s copperwire B} an alkaline battery Chalightbulb D) an alactrical swilch

Constructsd Reaponse Question

4) Draw arrows to match the componants below with the right function they camy
in alectrical circults:

1. convarts elecirical energy into othar forms of energy
. provides the energy 1o the circult

. cantrols the currant

. measures the current intensity

. measures the vollage

. carries the curent

Non s W N

. companant that generates light
. ammater
resistor
. light butb
valtmatar
. power supply
switch

wires

wepapod

Answars
Muslipia choices:
)
2D
3¢
o oo
.z
P s bae e e L
ol e s igrd - vitmrie
L ] . ety
“heiwes by ki v e )
¢t et PR
EETERN 1 g B
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A) 1and 2 B)1and 3 C)2ami 3 D)2 and 4

2) Which of the components depicted by the symbols below is used to STOP the
electron flow In an electrical circult?

A) .1—'}

B) | - Avidie

(] ”.r l‘.'L_

D}| & .
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Electricity and Electromagnetism: Electrical Circuits

{ would be able to identify the two main types of electrical cifcuits (series,
paraliel)

Explanation of Concept{s}:

In an electrical cirouit electrical charges flow continuously, In order for charges to
flow, all parts of the circul must be connected togsther.

SERIES CIRCUITS

In & serles circuit, elements are linked directly togsther {connected end 1o end). Al
charges foliow the same pathway. If a part of the circult is open or an alement Is
defective, the cumrent ceases 1o flow through the entire clrcuit.

Dlagram 1: SERIES CIRCUIT
1}
+

[

[£Y)
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PARALLEL CIRCUITS
A parallel circuit branches out at least at ere point {nods). The charges follow different
pathways. i a part of the circuil is open or an element |s defective, the currant

1o flow through the other branches.

Diagram 2: PARALLEL CIRCUIT

T
T

MEASURING INSTRUMENTS

* Ammeters are connected IN SERIES {the curent passes through the ammeter).
* Voltmaters are connected IN PARALLEL (outside the elament whose voltage is
maasured).

Example:
Dliagram J: MEASURING INSTRUMENTS
+ @ “
A
+
-
= f
e AA A
Questions
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e d Res; Ounstl
3} n the dircuit below, if S, is open and S, is closed, which lightbult{s) will light up?
Ly
ki 1= e
Ly . ES L,
8. 8,
|
—y |l
ANSWERS
- B

]
3 - ANl thres gt bolhs will Rght

B e - ——=m
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1} The diagram below shows a clrcuit made of twe light bulbs, two switches and &

power source.
] r;-ﬁ Lz
L 8-
% |

Which of the following statements regarding this circuit is TRUE?
51 Sz Ly [
A ‘Opsenad Clogad off On
[ Closed Opened On Oif
C, Opened Closed On Qff
1] Closad Opsned off On

2)Which of the circuits below are connected in parallel?

s«l_dq_—lg —E—
| |T| | —rs

1

A)1and 4 B)2 and 4 C)1and 3 D)2and 3

i
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Electricity and Electromagnetism: Electrical Circults

{ understand and can describe the differences between ailtemating and
direct current

Explanation of Concept{s):

An alectric current Is an orderly flow of electrical charges. There are two types of
aleciric current:

DIRECT CURRENT (DG) - electrons continuously move in the same direction {ex. the
current produced by a battery).

Figure 1 MOTION OF ELECTRONS IN DIRECT CURRENT

ALTERNATING CURRENT (AC) - electrons changa direction many times every sscond
(they flow back and forth); it is produced by power plants.

Figure 2 MOTION OF ELECTRONS IN ALTERNATING CURRENT

EXTRA INFCRMATION
Power plants produce altemating current. This is more acvantagesus as during the
elactrical curent distribution, jess energy is Ioat. Since most electrical appllances and
alectronlc devicas function on direct currant, they usually use a regulator that transforms
alternating current Inte ditect current.
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Questions
Multiple Cholce Questions
1) Which of the following statements describe an alternating current {AC)7?

a) Itis produced by a battery

b) Electrons change diraction continuously.

c} The elactrons and protons move in the opposite diraction
d) Electrans maove in the same direction.

Constructed Response Quastion:
2) The fellowing diagram consists of two light bufbs connected to a D-cell battery.
The circuit uges direct current,

i
oy
Use arrows to show the motion of
electrons all along this circuit,
ANGWERS
Mudtipla Cholces
11 B
Gan-lm:Ll’ Responsa Question:

" AN mTOWS must paint i the ssme direction {megetive to pasitive or positiva ta nogattes)
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SERIES CIRCUIT
The figure below represents a series circuit canslsting of a power supply (eleciical
battery) and two resistors (light bulbs) along with Its representation using symbols, In an
eloctrical dlagram:

Figure $: SERIES CIRCUIT

Electricity and Electromagnetism: Eilectrical Clrcuits

1 understand and would be able to rapresent a simple slectrical cirsuil using
a diagram and appropriate symbols,

4 & -
':-& -L

cireilt alectrcal diagram

PARALLEL CIRCUIT

The figure below reprasents a parallel clrcuit conslsting of a power supply (electrical
battery) and twa resistors (light bulbs) along with its rapresentation using symbals, in an
electrical diagram:

Flgure 2: PARALLEL CIRCUIT

. f
® ¢

cireuit electrical dlagram

Explanation of Concept{s):

A simple elactrical circuit contains at least the following components:
- @ power source
- resistors (slements)
- wires

Most clrcuits also contain one or more switches, In i circuite are |
by preclse diagrams. Certain symbols are vsed to represent the elements of an
elactical circuit:

Table { ELECRICAL CIRCUIT SYMBOLS

wire pawar reslsior light bulb™ | switch ammeler | voltmater
supply
S L (e @ | e
fp P
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Multiple Cholce Gueations

4) The figure below represents a simple slectrical circult containing a power source,
two electrical bulbs and one resistor:

Which of the following diagrais could best rapres&ht this circuit?
A) I B)

1 " |
.‘;__ e

T

D} s

o
I
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Constructed Response Queastions:
5) The efectrical circuit below contains two resistors, two light bulbs, a power supply and
a swilch - all connected by copper wires as shown in the figure below.

m ;m\L
N~

Draw a diagram of this circuil using appropriate symbols used in elactricity,
Show the flow of charges on your diagram.

6} An electrical clrcuit is made of two resistors connected to a power supply, an ammeter
and a voltmater, In this clrcuit, all electrons follow the same pathway. The ammeter
measures the current in both resistors whereas the voltmeter measures the potential
ditference of the first resistor only.

Draw the circuit dlagram, indicating also the measuring Instruments.

—- — : = 1
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Electricity and Electromagnetism: Relationship between
Power and Electrical Energy

{ would be able fo use the equation P= V! to celculate power, voltage and
current intensity in an electrical circuft.

Explanation of Concapti{a):

Elerirical power |s the smount of work an electrical device can peform In one second.
The electrloal power of a circult Is directly propartional to both voltage and current
intensity and can be expressed in a formula as:

P=VI
Where:
- Pisthe elactrical power expressed in watts {W)
V is the voltage (p ial difft } exp d in velts {V)
| is the curvent intensity expressed in amperas (A)

e m—
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ANSWERS R
Mlipte Cholces
&
2c
CNL;TIGNURW(JW.BQWH&JM:
Iii AN
i
-I
SRV YY
4
t
Sh
— m=—a—a - e
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Questions

1) A sludent was asked to assemble a simple slactrical tircuit mads of a reskstor and a
battery and calfculate its slectrical power. Since he was asked to perform further
calculati he also ¢ d a vol and an 1o his circuit.

The dlagram below represents the circuil that he aasembled:

The current intensity In the circuit is 0.8 A and the voltage across tha resistor Is 20 V.
What is the electrical power of this circuit?
B} 0.04 W BY 16 kW C)6W D) 25 %W

2) What s the current drawn whan a kettle with a power of 1.65 kW is connected to
an 110V power supply?

A) 0.015 A B)15 A C)15A D)66.7 A

3) What Is the voltage required by an electric grill with a power of 2.2 kW and currant
20 A?

Ay 041V B)s.1V C)26.4v D)oy
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Constructed Response Questions:

4] In the elsctrical clrcuit represeried balow, the voltage is 100 V and resistor R hag a
value of 50 0,

t
el

AR
Yyvy

Calculate the electrical power of resistar R. Show all your work.

ANSWERS
Mulliple Choica
n B
2 c
3 0
Consirucled Responss Quesion:
Example of an appropriate procedure:
1) Find current inlensily:

2} Find slaciiical power:

G =0x0=71000x00 = G0N0
Anawer: Lha slacirical power of Iha resisioris 200 W

- m— R S e

—— e —
Working Document Pags 127

Questlons

1) Which of the following would reduce tha cost of using an electrical applianca?

1. Increase the operation ime,

2. Use an appliance with a lower power rating.

3. Use a cheap appliance.

4. Reduoce the operatioh ima.

5. Use an appliance with a higher power ratlng.

A} 1and 3 B}2 and 4 C)3amd 5 D)dard 5

2. Lynn wants to buy a new hair dryer. The store sells two differant models. The
rating plates of the two appliances are shown below:

Model { Modal 2
120V 60 He 1200 W {1.2 kW) 126V 60 He 400 W (1.4 k)

She usually dries har hair for about 15 minutes daily and she would like 1o use the least
amount of energy possible.

Which of the two madels should Lynn buy? Explain your answer

ANSWERS
Mulipla Choice
1,

)
Canstnicled Rasponsa Quasions:
2)
Lynn should by Moste 1.
The power raling of Modsl 2 s lower. Since Lha amount of energy consumed by an mpphance I8 direclly

proporiional toila elacirical pawar, fof Ihe same amount of operaling ima (hls medel is going ko use less
energy.
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Electricity and Elactromagnetism: Relatlonship between
Power and Electrical Energy

! undarstand and would be able to explain, the relationship between the
power of an electrical appliance, the elecirical ensrgy it consumes and the
amount of time it is in oparation.

Explanation of Concept{s):

The elsctrical energy eonaumed by an electricat appli is directly proportf to the
power of the appliance and the amount of time It is in oparation. In other words, the
more powarful an electrical appliance is, the more energy it consumes. The longer an
appliance is in operatlon, the more energy it consumes.

= = — L
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Electricity and Electromagnetism: Relationship between
Power and Electrical Energy

! would be able to use the equation E = PAt to calculate the electrical
enemgy consumed, the power of an efectrical appllance and the amount of
time it is in operation

Explanation of Concapts

The etectrical energy of an electrical circult can be d using the farmula:

E=Pat

Where:
= Els the elactrical energy expressed In joules (J) or Kllowatt hour (kWhy)
- Pis the electrical power expressed in W {watt) or kilowatt (kW)
- Atis the tima interval expressed in seconds (s} or hours (h)

Questions

1) How much snergy does an electric heater with a power of 200 W consume in 2
minutes?
A) 0.01 kJ B 24 kJ c) 100J ) 400 J

2) How much energy ls consumad by an oven with an electrical power of 4 kW in
use for 2.5 houra?

A) 0.9 kWh B) 10kWh Cy10 k) D) 0,625 kJ

3] How leng does it take for a kettle with a power of 2 KW to use 30 000 J of
energy?

A} 15s B) 15000 s C) 60 min D) 007 h
4) What Is the power of an electri¢ bulb that gives off 3808 J of energy In 10
minutas?

A) GkW B) 2.8 kW cyew D) 380 W

Working Document Paga 130



Constructed response question:

) A water heater has a resistor working with a potential difierence of 230 ¥ and a
curent of 50 A,

Calculate tha energy d by this water heater in 30 minutes, Show all your
work.

Answars

ne

28

SpA

4c

&) Example of en

aparoprista procegdun;
1} Caldate the powar of iba rasisiar:
P =PI = 2307504 = 150 T = 125 kI
2} Expraxs the time in fours:
1k
50 min

{X = A0minx =05h
3) Calcutaiw the snargy consunied by the resisiar
E = Pt = 1ASRWYNQ.5 it = 0.575 RWh
Answar: The resisior uses 6.575 kWh of enorgy i1 3G minutas.
** Plaasa note the aquivalont answer in Wa /s 20 700 000 Ws =
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5. Lines of Force show you the shape, direction, and strength of the magnetic field
around a magnet.

SHAPE is shown by lines of force which can be straight, curved, circular,
elc.

DIRECTION is shown by arrowheads. The direction is always from North
te South,

STRENGTH Is shown by how close the linas are to each other. The doser
the lines of force are, the stronger the magnetic field.

A compass needle is a magnet. Therefors, lhe compass needle may change
dlrection when it is placed In a magnstic field.

The behavlor of a compass in the magnetic fisld of a bar magnet is shown below.

Questions:
1. Which of the following correctly ifrstrates the behaviar of 2 compass in the magnetic
field of @ bar magnet?

A) @
M 1@

B} @
LN
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Electromagnetism: Forces of Attractlon / Repulsion

! understand that for magnets, different poles atiract, while similar poles
repel. | would be able to describe and interpret the magnetic field of a
magnet and the behavior of a compass in the magnetic fisld of 2 magnet

Explanation of Concepl{s);

1. Every magnat has two poles: North (N}and South[ |

2. Like poles repel.

- -

El Repulsion E
- >
E Repulsion E

. Opposite poles attract,
-

w

-
E‘ Attraction [N
- -

i | Attraction | 3

4. All magnets have a magnetic fleld. A magnstic fietd Is the space around a
magnet where magnetic forces are felt (both attraction and repulsion).
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2. Indicate which pole Is the North pole of the magnaet.
R N
o ]

—
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Transformatlon of Energy: Law of Conservatlon of Energy

1 understand and would be ebls to explain the law of conservation of
energy.

Explanation of Coneept{s):

The law of conaervation of energy states that energy can neither be craated nor destroyed, but
it can ba transfemed or transformed fom one form to ancther.

In an Isolaled system, the total amount of energy remains constant. Mere specifically, in a
friclionless system, machanical energy remains constant.

Multiple Choice Question

1. 30 joulas of energy enter a light bulb. 20 joules of energy are transformed Into
fight, how much energy Is dissipated as heat?

a} 10 joules
b) 20 joules
) 39 joules
d) 50 joules

Short Angwar Question

2. Jim is excellent at bowling. He routinely gets several strikes during a typical
game. Explain how a strike (ie. when the bowiing ball knocks down all of the
bowling ping} illustrates the law of conservation of anergy.

Answera
1. a
2. Tha bt roling down (e alisy hes enargy. The SNOgY is 1o ths pins
upon santact and R causes #w digpkacemen of the pis.

Ly
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Constructed Respanse Question

2. Hydro Electric Energy

Describg why all the enargy fram the water flowing into the turbine is net ransformad
inte elecirical snergy.

w

. Self cleaning ovens have a special cycle {or mode) that will use axtremely high
temperatures to “cook-away" any resldues or food deposits left within tha aven
walls. To protect the user from bairg exposed to extremely hot oven doors during
this process, these ovens are typically over - Insulated. How do you think this
extra insulatlon affects the efflciency of the oven when used in normnal “cooking-
meode™.

Answers

1 a

2. The water fravels afong the following path:
nﬂonmmnmmwm‘mmumymamwwmenhmwmhMmm@m
Mmm:ﬂmmmmmm‘nmnﬂm-mmmwﬂhmwhmm.Sm
will be fos! in the process.

4. Since thasa ovens are mors iisulated ey wil slow less haaf 1o escape, as a nasul, mare of the aven's
hast Wil be weed for cooking the food, and jass Wit b fol fo tha aven's

= ———— - 1
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Transformation of Energy: Law of Conservation of Energy

I would be able to apply the faw of conservation of energy in different
situations.

Explanation of Concept{s):

Examplas of the Law of conservallon of energy Include:

The healing elements on a stove convert electrical energy Into thermai energy. Hydraullc
eneigy from a watsrfall I transformed Into mechanical energy to spin a turbine, which is
further transformed into aleclrical ensrgy by 2 gensratar.

Muttiple Cholce

1. Consider a dishwasher. What energy path is taken for the dishes 1o be
cleaned?

a) electrical *mechanical > thermal (with some heat lost)
b) slectrical »mechanicat > thermal

c) ical ->thermal
d} mechanical - elactrical >thermal

L
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Transformation of Energy: Energy Efficiency

! understand and can use the definition of energy efficiency of a device or
system as ‘the proportion of energy d that is fr fi d into
effeclive work’.

1 can determine the energy efficiency of a device by using the formula

Energy Efficiency (%) = Amount of usefut energy (J) =100
Amount of energy consumed {J)

Explanation of Concepl{s):

Machines cannol convert all of the energy they uss into a useful form. Some is changed inla
snather form or releasad as heat in the environment.

Thus the energy efficlancy of a machine is the parcent of energy that is rangformad for its
original purpose.

Energy Efficiency (%} = Amounl of useful anesy (J) ® 100
Amounl of energy consumed (1)

Multiple Cholca Questions

1. Akettte consumes 15 500 J of energy. It is 85 % efficient. How much Bnangy was
usad by the kettla?

a) 18238 J
b) 1317500
) 182

d) 131754

Constructad Response Queation

2. Some homes are stil heatad by hot water boiler furnaces which Lge domestic
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heating oll as thair source of combustion. The components of the systern are an
oil tank a furnace, water pipes and radiators.

The furnace burns the oil from the storage tank, Ihe heal from tha combuslions I8 usad
to heat water which s then pumped o radlators throughout the housa. Thesa radiatgrs
are deslgned to dissipate the heal evenly within the room, A schematic of this is shown
below.

If all the heat from the combustion was usad to heal the water, the syslem wouk be
100% efficlent, howsver some heat is loat in the fumace exhaust and soms Is last from
the pipes delivering the water to the radialora.

One litre of oil delivers 38 000 kJ of energy, assuming 7 600 kJ are lost o the exhaust,
and 1900 kJ ara losl In Iransporiing tha hot waler to the radialors; caleulate thea
sificiency of this heating systam,

:
, esrsian mp
e ? 7 1

T Tl

bzt
--d--u--lt!.‘j

=
— j N Juaturiien i meaas]
1o el 15778 ost

Answers
i D

% Energy Efficiency = Amour of usefid enemy x 100
Amount of energy consumed

R
100 75 600
X=12975J

2 % Energy Efficlancy = Amounl of usefis sesgy x 100
Amount of ane ocarstmed

of aneqy
Ameuin] of ugefal enargy: iis Is the snamy usad o heat e Aot waler. This is the tala anergy mirus any
enargy hat fs wested

38 000 7 600 - 1950 it = 28 500 &J
% Ensrgy EMiciancy = 28 560 /38 000= 76%

L 0 T R LA ] e
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2. The following Is a schematic of an slectrlc hot watar heater that we find in most of
our homes.

A cold water pipe Intake fills the tank, the electrical slements heat the water which |saves the
1ank from the top pipe whenevar wa furn on a hat water faucet.
How can we pravenl the heat loss from the hot water tank?

Answors
L )
2. losulation can be placed arcund the tank to prevent heat iaskega from the tank. Tha watsr intake ploa can
ba insuiated. Tha hot weler pipe Jesving the tank cen be insulatad,

- i - S Em——— - ——

— sarer
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Transformation of Energy: Energy Efficiency

! understand and would be able to explain how to improve the energy
efficiency of an electrical appliance

Explanation of Cohcept{s);

Measures need to be taken lo minimize the amount of energy Yost In an electrical
appliance.

Examples:

- Replacing an incandescent light bulbs with energy efficiant light bulbs
- Acell phone's sereen go to "sleap” when not in use

Multiple Choles Questions

1. A carpenter is using a drill to make holes In a sheat of plywood, He is using an
elactric dril that is plugged Into the wall. Which of the foflowing are ways of
incraasing the efficiency of the drilling,

1} Use a newer (sharper} drill bit.
2} Use a shorter extension cord.
3} Use a longer extenslon cord.

A) 1only
B) Zonly
C)1and?2
D) 1and 3

Constructed Responss Question

[t o ot Y ey
Working Document Page 140

Pol: Malsiel World B9, d.f i
g T e

Transformation of Energy:
Distinction between Heat and Temperature

I understand and can describe heat as a form of energy.

Explanation of Concept{s):

The term heat is used Io describe energy transfer from one body to another. Tha flow of heat is
a transfer of energy that oocurs due to a lemparature difference, The unit for heat is the joule

%

Multiple Cholce Questions

1. A pot of water Is put ot the stove in order to make tea. The boiling water results
froim the kinalic energy of tha excilad water molecules. Which of the following
stataments are false:

1) Heal is a measure of the energy of these water moleculas.

2) Temperature is a measure of the energy of thase water molecules.

3} The heat snergy from the stove top bumer is being transformed into anargy
in the water molecules,

4) The temperature of the stove top burmer Is being transfarmed Into energy in
the water molecules

a) 1 and4
b) 2 and 3
c} 2
d) 4

Constructed Response

2. A boy tightly clutches a snowball in his hands. Explain why the outer surface of
the snawball begins to melt and why the bey's hand becomas cold.

Answars

1. a
2. Hea is ransfemed from the warm body 1o the cold body st aquiibiom is raached, The hawd is cold dus to
loss of bost enevgy.
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