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Four Quadrant Graphing Puzzle
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Connect each sequence of points with a line.

3.0, -4, '3;‘{6 2%, G630, CA-4) 4.4y G340, (1,2 End of Sequence
1,100 1’5 ﬁ} 75, 0.3, {Qﬁ},i&‘l 5} (6,2, (2-.9 End of Sequence
-&-3), .Q.“feri} 00, (-5-8), (-4.5-6), -5-3) End of Sequenc

9.3y, -7 4; ?A; {5-4%, 9,3 End m’ eq.sanw

(B2, 43, (222, 1.1 End of Sequence

5.3, {4 A‘z (4548 (5 6 A End of Bequence

-4 1), 28 EBEnd of Sequence



¢* BATTLESHIP ¢

OBJECT GF THE GAME:
You are the admiral of a prestigious fleet of four ships. Your mission i8 to seek out and
destroy the enemy fleet using your gigantic on board cannons. :

FLEET SETUP:
- Armange your fleet on the Cartesian plane as follows:
Carrier . - 5 intersections |
Cruiser - 4 intersections {see diagram below)
Destroyer - 3 intersections J A

Submarine - 2 intersections

START OF PLAY:
The firstadmiral 1o attack is determined by a coin toss. Admirals then alternate attacking.

THE ATTACK: |
To fire at an enemy the admiral must call out the ordered pair (x,y) representing the
coordiniate he or she wishes to attack.

DAMAG‘?‘ REPORT:
' ‘The admiral being shot upon must locate the coordinate being attacked and report either a
"hit" or "miss™. When the entire ship has been hit the admiral must report "hn and sunk”.

MARKING YOUR CARTESIAN PLANE:
YOUR PLANE " THEIR PLANE
@ = their shot (hit or miss) (O = your shot (miss)

& = your shot (direct hit)

NB: It is each players responsibility to keep track of shots fired and fired upon. The accidental
attack on the same coordinate twice results in a wasted turn.
SAMPLE GAME GRID:

ADMRAL: HOPE. - (@ur VS  apMmaAL: THoewtow —(THER,

5 - 5
& 3 . - 4

T
:
1

!
S
-5 -4 -3 -2 -1 1 2 3 4 5 -5 -4 -3 -2 -1 1 2 3 4 5

-1 -1

N ) //‘\ 2
-3 / / -3

4
i //]/ 4
4l )




: C"ﬁ*—;eif

ADMIRAL: <§ﬁ\;} VS  ADMIRAL: Ocoe )
- 5 T 51
4 4
3 3
2 - 2
1 1
-5 -4 -3 -2 -1 1 2 3 4 5 -5 -4 -3 -2 -1 1 2 3 4 5
-1 1
2 -2 p
3 -3
-4 -4
N -5 — , -5
ADMIRAL: = VS ADMIRAL:
5 5
4 4
3 3 
2 2
1 1
-5 -4 -3 -2 -1 1 2 3 4 5 ‘ -5 -4 -3 -2 -1 - 1 2 3 4 5
-1 -1
2 -2
3 -3
-4 -4
s | -5
ADMIRAL: VS  ADMIRAL:
B 5 )
4 4
3 3
2 2
1 1
-5 -4 -3 -2 -1 1 2 3 4 5 -5 -4 -3 -2 -1: 1 2 3 4 5
-1 “-1
-2 -2
-3 -3
- f@ fros % ' S § . xi ‘
-5 Ll .




“Finding X” Name:

In general:
e Deal with things added to/subtracted from the term with the variable, then
things multiplied onto/divided into the variable.
¢ Look at what the number is doing relative to the variable, remove the
number, and do the opposite to the other side.

A. Numbers being added/subtracted relative to the term with the variable.

Example. Solve for X: Or, simply:  X+5=2
X+5=2 X+—5:2~5

X=-

X4+5-5=2-5 >

Take to the other side and do

X=-3 opposite operation
Try These. Solve for X: (Opposite of +is -)
a. X+3=6 b.X-3=6 c.3+X=-6 d.3-X=6

B. Numbers being multiplied/divided relative to the term with the variable
Examples. Solve for X:

a. 5X=15 Or, simply: 5X =15 b.%X=5 Or, simply: 4 X=5.
5X/5 = 15/5 5X =155 %X *2=5%2 | HX=572
X=3 x=3 X=10 X=10
(Op. of mult is divide) Take to the other side and do (Op. of divide is mult.) Take to the other side and do
opposite operation opposite operation

Try These. Solve for X:
a. 3X=24 b.-3X=24 c.X+4=6 d.%X=-6



C. Putting it all together.
Example. Solve for the variable:
3X-5=40
3X =5 +5 =40 + 5 (deal with the term added/subtracted.from the X term first)
3X =45
3X+3 = 45+3 (then deal with the number muitipiied or divided onto X)
X=15

Try These. Solve for the variable:

a. 4X+5=21 b.-6A+2=20 c.2R-3=7 d.4+5Y=19
e.7—-H=-9 f.-2-2F=-2 g.-%V+8=5 h.Xs5+2=7%
i.5=4Y-3 . 7=%6H+1 k.%4=%R+2 . 7=9+5V

m.2K+3=3K+5 n.5N—-3=4-7N o.M+ %=1-M p.-2P+% =3+ %P
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(Two-Step Equaticns: Whole Numbers)

.Sheet 1

- Solve each equation.

1) 9%¢+1=10 2) 6y-5=7
3 8=3a—v4 a) 1-5’1+9:11
5 13+7x=27 6) 17-g=6
7 I '43T =2 8 1+2r=35
9)  42+5t=8¢ 100 4p-3=17
\ Es

Printahla Warkcheate @ wianar mathwnrkcheatcdldidc ram




Name :

s ( Two-Step Equations: Fractions) Sheetl
Solve each equation.
y g4 -__1 1.9
1) 6d+3 3 2) 52 u_4
/ . 2 _4
mol—_ g 2_4
3) m--2 10 ) 5 5+9q
2_3.h 5 3_7
3
9 1\_7 y 5
W55 8) L.45=22
7) ‘4’(” 9) 5 ) (E)'{-S 22
3
2p+2=- oln_6-43
\ 3 )

Printable Worksheets @ www.mathworksheets4kids.com



Science 9 Electricity Unit = Ch. 8

Introduction to Current Electricity

Conductors/Insulators
A fewrdefinitions...

Electric current Ex:
Electron Flow' - Ex
_Coxjd uctor : Ex:
insulsitor Ex:

Semi-conductor Ex:

Conductance depends on: _
1) - 2)

best: ” : best:
3) - 4)
best: Best:
Examples:

Which wire is the best conductor?

Lesson 1



Science 9 , Electricity Unit - Ch. 8

Current, Voltage, Resistance

Current:

Current Intensity -the-. ‘that

flow past a given point.in a circuit:

through a wire..

An___ is the instrument used to measure eurrent interisity

Symbol:

The current intensity in a circuit can be determined using the formula:

lis the current intensity in amps {A)
q is the charge.in coulombs (C)
tis time.in seconds (s)

NOTE:

Let’s try some examples
1. What is the current flowing through a car | 2. How much charge does it take to operate
: headlight if thete are 900 C of charge.used in 1 | an'iPod for 15 minutes if the- current is 247

‘minute? ’

lLesson 2



Science 9 Electricity Unit - Ch. 8.

Voltage (Potential Difference):

Potential Difference is the | A o transferred |

between __ v ____inan electfical circuit,

\. Symbol:

e T e
A . ... . . . isusedtomeasure potential difference: _,\_?J_{m §

V'is potential-difference. in volts (V)
E is the-eniergy inf joules (J)

q is the electric charge In coulombs (C)

NOTE:

. Let's try somie examples

1. Ina house, how much energy is provided by 120V service providing 200C of charge?

1esson 2



Science 9 Electricity Unit - Ch. 8 \/y

Resistance:-

Resistance is how _ itis fot curfent to flow:

The potential difference in a circuit can be determined
using the formula:

OHM'S LAW

R is the resistance in ohms (Q)
Vi is potential difference in volts (V)
[ is the current’intensity in amps (A)

A resistor is used to:

1)

Resistance is the opposite of conductance!

Conductor - | o Resistor -

Lesson 2 - _ :

PN



Science 9 : Electricity Unit - Ch. 8
Let's try some examples

1. An stove element 30 Amperes going through it, and carries 120 volts of electricity, How much

resistance is in this circuit?

2. A circuit has a potential energy: difference of 240 V. and offers a resistance of 6Q, what is the

intefisity of the curfent flow?

3. A clreilt has a resistance of 10Q & a current intensity of 5A. ‘Whatis the potential difference?

Lesson 2



Moving Charges

The amount of charge that has flowed in a circuit can be calculated using the
equation

Charge = Current X time
(in coulombs, C) (in amps, A) (in seconds)
Q=Ixt

1. What is an electric current? Use key words in your answer.

2. A current of 1.5A flows through an electric toothbrush for 90 seconds.

How much charge has flowed through the toothbrush?

3. 350 coulombs of charge flows through an iron in 70 seconds. What is the

current flowing through the iron?

4. If a current of 2A flows through a bulb for 5§ minutes, how much charge
has passed through the bulb?

5. How long would it take for 2000 coulombs of charge to flow through a
motor if the current is 2.5A7



Voltage Energy Charge Worksheet

1. Find the unknown quantity:

a) v=2? b) V=9V c) V=15V
W =45 W=7? W =225
Q=15C Q=150C Q=7

2. The potential difference between the two terminals on a battery is 9 volts. How much
work (energy) is required to transfer 10 C of charge across the terminals?

3. Ten joules of work (energy) are required to transfer 2 C of charge from X to Y. What is
the difference in potential between these two points?

4. It requires 600 J of energy to transfer a quantity of charge between points C and D of a
circuit which have a potential difference of 30 V. How much charge is transferred?



OHM’S LAW PROBLEMS

Complete the following questions. Show all work.

1.

What current will flow through a wire of 2 Q resistance, connected to a 6 V automobile
battery?

What voltage is necessary to cause a current of 2 A through a wire of 40 Q resistance?

A wire whose resistance is 3 Q is connected to the poles of a storage battery and the
voltage between the ends of the wire is 6 V. What is the current in the wire?

What is the resistance of a circuit in which a 100 V battery produces a 12 A current?

A carbon resistor permits 0.3 mA current to run through it when the potential difference
across it is 5000 V. What is the resistance? (1000 mA =1 A)

How much current will run through a 25 MQ resistor with 10 000 volts across it?
(1,000,000 Q =1 MQ)



Science 9
Circuits

- A gircuit is' made up of a

-y

Electricity Unit.- Ch. 8

that.allow current to leave a

travel i‘hréugh the-elements & return back fo the power source.

Picture.

| Part of a Circuit

Symbol

Electric Cell

~ Two-cell battery

Switch:

Light bulb - Lamp

Voltmeter

Ammeter

Ex:

Resistor




filustrating
Name Date

Concepts

Use with textbook pages 280-285.
Drawing circuif diagrams

Use circuit symbols to draw circuit diagrams for each of the following.

> Voltmeter

© 2007 McGraw-Hill Ryerson Limited Section 8.2 Electric Current « MHR
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Assessment

Name Date

Use with textbook pages 280-285. Use the following diagram to answer

question 9.

Electric current

%
Match each Term on the left with the letter on the /,_.%
Diagram on the right. Each letter on the Diagram
may be used only once,
Term " | Diagram
1. cell B C
' Y 9. Which circuit diagram represents the

2. bblb E . « .

, \ illustration shown above?
3. switch F$

A

4. circuit diagram { | 0 @
5. conducting wire

Circle the letter of the best answer.

6. What does the symbol ——(a)y——

represent?
A, aload
B. a battery

®

)

£. a voltmeter

D. an ammeter

7. Which of the following are correctly
defined?

L ampere; unit for electric current
Ii. ammeter: device used to measure current

1. electric circuit: an incomplete: pathway
through which electrons can flow

A. T and I only
B. I and III only
C. I and 111 only
D.L I, and III

Iit
AN
&)

®

8. Which of the following is not an example
of an electric load?

A. a motor

|
|
i
|
|
|
{
{
|
i
{
{
|
{
{
|
i
|
i
|
i.
|
1
|
|
|
|
{
i
|
§
i
i
i
{
|
{
i
(
|
§
i
|
|
|
|
|
|
|
|
B. a heater |
C. a light bulb :
D. a generator .

© 2007 McGraw-Hill Ryerson Limited Section 8.2  Electric Current « MHR 121



Science 9 Electricity Unit - Ch. 8

Circuits, Series and Parallel
Example of a circuit

There are 2 types of circuits:
1. Series Circuit ' 2. Parallel Circuit

-~ Components are connected end to end [~ Circuit that contains at least one branch
- Current only follows one path | = Current can follow at least 2 different paths

I ohe part of the circuit is _b_r:okeh, thie entire cirouit | < i part of the cireuit is defective ancther part

| will stop functioning - | may still be able to operate.

Series * Parallel

C,urré’n’c"(ij

Valtage V)

[Resistance (R)

Amimeters must be connected i

Voltmeters must be connected in__

Lesson 3 Ms. Ardagh - 2016
) &0



Current:

Series: Tlal 3 %P\ : lzPa.._raiﬁle!:“ ‘3}?0"&% = %}A

Examples:

Ex 1. What is'the reading on the:ammeters?

.

Ex. 2. i

‘Which ammeter cortectly measures:the current flowing thiough Rq?

Which afnmet]er cortectly measures the current f'iQW’ing:"ihraughz Ro?

" Which ammeter correctly measures the total ourrent?




Ex. 3. What isthe reading on the ammeter (A4)?

Ex. 4. If the reading on ammeter 2 (Az) is 10 amps & the reading on ammeter 3 (Aq) is 4 amps,
what is the reading on ammeter 1 (A;)?




Voltage:
Series: Voltirieters do NOT read the same | Parallel: Voltmeters will have the-same.

readings:

Ex. 7. Whit is the reading on the voltmeters? ——>

%



EX. 8.

1. What is the voltage going through V: if the reading on the ammeter is 2 amps?

2. What is the voltage going through Vr if the reading on the ammeter is 2 amps?

Ex. 9. If the voltmeter reads 20V & the ammeter reads 1A, solve for the equivalent resistance, R'@?




A
@ Solving Series and Parallel Circuits Worksheet /\/\/\/

Use-the examples in your notes fo-hielp you solve the unknown values in the follewing circuits. Don’t
forget to include units with your answers.

1. State the three mathematical equations for series cirenitsthat explain how current, voltage and
resistance in one part of the circuit is related to thetotal current, voltage or resistance (1. use
Vi, VeforA) L, LforB);and Ry, Re for ©) ) &

A) V= By =

C)Rr=

2. What is the voltage of light bulb 1(V)? {show your calculations).

il

V= 6V Vi= Vo= AY

58—

1 2

3. What is_the fotal voltage+{ V) for-the-circuit? What is the current at the resistor (11)7

i

Vr= Vi= 3V Va= Y
Ir= 6A Li= I= 6 A

\Wy——-
I &

4. Calculate the total resistance using the information given and your Ohm’s Law equations
(R=V/D). *Hint- you will only need to use Vras the voltage for the cirenit in your calculation,

?M V= 10V Vi= 6V Vo= 4V
Ir= SA
Rr=
S A W—
> _
5 Solvve for all of the missing values. Usesyour Olun’s Law equations (R=V/I} o solve for
tesistance,
’l'l Vo= Vi= 5V Va= 3V
H Ir= 24
Rr=

M—E



6. State the two equations for parallel circuits that explain how current and voltage in one part of
the circuit is related to the total current and voitage for the circnit (i.e. use Vi, Vs for A); and
I, B fOI"B) ) .

A) V= B) Ir=

7. What is the voltage for light bulb 2 (V3)? What is the current at light bulb I (I1)?
V= 6V Vi= 6V Vo=

IT: 12ZA 11: Iz= TA

| % 2(9
Solve for all of the missing values.

| - Vi= 120V Vi= V=
Lz,
[

Ii=16A L= 1A
9. Solve for all of the missing values. Use your Olun’s Law equations (R=V/I) to solve for total
resistance.

V=
g
_— 1 ’ 2% Rp=

Crets. e ouan eArcust

ﬁdxt}é’;, \f"”!‘

11
1

Vi= 11V V=
L= 4A L=8A

orde Waut o e dasw rode



PHET Circuits Lab
READ CAREFULLY!

Start by getting together a couple of sheets of paper and something to write with ... colored
pencils might be nice if you want to give your drawings some flair.

Then access this
site: http://phet.colorado.edu/simulations/sims.php?sim:Circuit Construction Kit DC _Only
and choose to "Run Now!" ...

You need to build several kinds of circuits, make several measurements on each, record what
you did by drawing the circuit on your paper and then labeling it appropriately ... you will also
need to answer a few questions along the way (write the questions in your notes as you answer

them).

Step 1: Set up and play with the simulator ...

« make sure the 'Lifelike' button is clicked and it's turned on ...this will give you a more
realistic picture of what you are building
« now, note that you have available a bunch of stuff ... wire, resistors, batteries, light bulbs,

etc. ... you can grab these at any time and drag them out to the work surface ..
. grab a wire and do this ... you can make the wire longer by clicking on either end and
moving it ..

o draga resmtor out ... and remove it by right clicking on it and choosing 'Remove' ... note
that right clicking on an item/connection will typically give you options for dealing with
that item such as deleting it or changing its value

« drag alight bulb out as well ... notice it has two points for connection ... one at the bottom
and another at the top ...

+ you connect items by dragging their ends over one another ..
connect the wire to the light bulb ... and note that after you do
this, they both move together as you drag them around ...

« _you break connections by right clicking on the connection and choosmg 'split junction' ...
do this to the wire and bulb

« now grab some more wires, a light bulb and a switch out and connect
them all together to form a simple series circuit where the bulb is turned
on/off by using the switch ... you operate the switch by clicking on it and
moving it ..

e clickon the "Show Values" button and note how the values for each
item is shown ... you will want to put these values on your diagrams ...
and note that you will have to click this button almost every time you
make a change to your simulation ...

« under 'Tools' check 'Voltmeter' and 'Non-Contact Ammeter' ... you will use these to
measure voltages and currents in the circuits you build ...




Step 2:

Step 3:

you can move these tools around and use them just like the real
things we use in the classroom lab ... try it by measuring the
voltage of the battery ...move the leads to the ends of the
battery and you should see 9.0V in the display of the voltmeter
... to use the ammeter, just move its crosshairs over a wire and
it will read the current flowing thru that wire ... try it and you
should see a current of .90 amps (Ohm's law says I=V/R or
9.0V/10.00hms = .9)

Build a simple series circuit with one light bulb.l...

guess what? ... if you followed all the instructions in Step 1 above, you've done this ...
now just draw it in your notes ...

Build a more complex series circuit...

drag 3 bulbs out and connect them in a series
circuit using two 9.0V batteries ...

change the resistance of one of the 3 bulbs to
150hms by right clicking on it and choosing
'‘Change Resistance' ... make sure you click 'Show
Values' to see all of the values ... draw your circuit
in your notes ...

using the voltmeter, measure the voltage across
each of the 3 light bulbs and record it on your
drawing ...

Question #1: What is the relationship between
the sum of the individual voltages and the total
voltage of the batteries?

using the ammeter, measure the current on all wires in your diagram ... and record these
on your drawing ...

Question #2: How does the value of the current change around the circuit?

now click on the 'Schematic' button to see how your circuit is represented with symbols
for each element in your circuit ... draw your schematic diagram in your notes ... click
on the 'Lifelike' button when you are finished ... '

break the connection for one of the light bulbs ....

Question #3: Describe what happens when the connection for one of the items in a

series circuit is broken. Why does this happen?? ... your answer needs to describe
this is terms of the electron flow. :

23



Step 4: Build a parallel circuit ... you can either re-arrange the series
circuit above or (recommended) click the 'Reset' button and start
with a clean work area...

« drag 3 bulbs out and connect them in a parallel circuit with
two 9.0V batteries ...

« change the resistance of one of the 3 bulbs to 150hms by
right clicking on it and choosing 'Change Resistance’

. make sure you click 'Show Values' ... draw your circuit in

your notes ...

« using the voltmeter, measure the voltage across each of the 3
light bulbs and record your values on your drawing ...

Question #4: What is the voltage across light bulb?

« using the ammeter, measure the current in wire connected to
each light bulb ... and record these on your drawing ...

Question #5: What is the relationship between the sum of .
the individual currents flowing thru each light bulb and
the total current provided by the batteries?

« now click on the 'Schematic' button to see how your circuit is represented with symbols
for each element in your circuit ... draw your schematic diagram in your notes ... click
on the 'Lifelike' button when you are finished ...

 break the connection for one of the light bulbs ....

Question #6: Describe what happens when the connection for one of the itemsin a

parallel circuit is broken. Why does this happen?? ... your answer needs to describe
this is terms of the electron flow.

Do you have some time left? Then build a circuit with resistors instead of light bulbs and
see how they behave as you change their configuration ...

9@



Worksheet: Complex Circuit Problems, Ep 905 Mame

Ryz  Iys L= Ry Iyz Ve oz
‘ ' Ii= L= Ves




PAPER CIRCUITS

Make simple or complex electrical
circuits on a piece of paper!
Copper tape and surface-mount

LEDs allow you to turn a fully
functional circuit into a light-up
greeting card,{drigami animals, or
‘three-dimensional pop-up paper

- sculptures that have warking

~lights in them.

3V coin cell batteries

Surface mount LEDs

Cardstock or

construction paper
Copper tape

the ®
tinkering
studio

© 2014 Exploratorium. www.exploratorium.edu
The Exploratorium grants reprint permission of this material for noncommercial, educational use only. Copyright notice must be expl ratorium’
included on all reprints. Requests for electronic or other uses should be directed to permissions@exploratorium.edu
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‘Other Helpful Materials:

Safety glasses

Soldering fron

s ‘Sma“ hole pUnCh

Multimeter

Scotch tape

Tweezers ‘
Binder clips
Glue stick

Scissors

B

H

Felt

Y11

Bonefolder

X-acto knife & .
Pencils / pens (Tongue depressor)

Fabric gme
(Gﬁﬁ{}ﬁai}

Paper Circuits tinkering.exploratorium.edu Page 2 of 8
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"Look closely at your LED (a magnifying
lens might help here). You'll notice one or
two green markings on one side. These
dots indicate the negative side of the
LED. Being able to tell the positive from -
negative sides will come in handy later

- on, especially if you're using more than

onmelight.

Bk ¥ w4 8 mRTw #E

Paper Circuits tinkering.exploratorium.edu Page3of 8
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Make suré your LEDsare ~
all oriented in the same
_ direction, with all the
- positive leads touching the -
" positive path, and vice .
versa. (TIP: Many times ifa |
~ light isn’t working, it’s
_ oriented backwards.) -

Depending on the LEDs you buy, you might find that some colors work together and other colors
don’t (for us, red, yellow, and green work together, as do blue and white). This could become a
feature of your circuit where by pushing a switch the lights change colors. You could also
experiment with resistors to make incompatible colors (like blue and green) work at the same time.

Paper Circuits tinkering.exploratorium.edu Page 4 of 8
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1) Place a dot of solder on one side of

your copper tape where you would
like the LED to be.

2) Pick up one of the LEDs with the
tweezers and hold it right next to the
blob of solder. With your other hand,
melt the solder and stick the LED into
the liguid metal. Hold the LED in
place while the solder cools.

3) Now you should be able to solder
the other side onto the other piece of
copper tape. Make sure both the leg
of the LED and the copper tape get
hot enough for the solder to flow and
connect to them.

TAKING TT FURTHER

Incorporate microcontrollers: You
can program an ATTiny chip to
make your lights blink, flicker, or
- even respond to sensors. Try
making a circuit that responds to
applause or changes in light.

Paper Circuits tinkering.exploratorium.edu Page 5 of 8
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