21. [Coordinate Geometry]

Skill 21.1

Completing a table of values for a linear rule.

e  Substitute the variable x with the given values.

e Calculate the value of y.
* Use the order of operations rules:

* Use the sign rules.

Multiply ( x ) and/or divide ( +) from left to right.

Add ( +) and/or subtract ( - ) from left to right.

(see skill 9.1, page 93)

Q. Complete this table of values for the linear

ruley = —4x + 2

y=-4x+2 | y | (x.y)
-1 |y=-4x(-1)+2 | 6 (-1,6)
0
1

A,y =-Ax+2 —=Cix=4x)

y=-4xXx+2  Substitutex=0
y==4x0+2 Multiply-4by0
y=0+2 AddO0to?2

y=2

=| X y=-4x+2 y (x,y)
1 |y=-4x(-1)+2| 6 | (-1,6)
0 y=-4x0+2 2 | (0,2
1 y=-4x1+2 -2[(1,-2)

a) Complete this table of values for the linear

ruley=x-1

X y=x-1 y | (x,y)
-2 |y=-2-1 -3 | (-2,-3)
-1 |ly=-1-1 -2 |(-1,-2)
0 |ly=0-1 -1

1

2

c) Complete this table of values for the linear

ruley=x+7
X y=X+7 y (x,y)
-7 |y=-7+7 0 (-7,0)
-2
0
2
7

e) Complete this table of values for the linear

b) Complete this table of values for the linear

rule y = 6x
X y = 6x y (x,)
-2 |y=6x(-2) -12 | (-2,-12)
-1
0
1
2

d) Complete this table of values for the linear

ruley=x-4
X y=x-4 y (x,)
-4 |y=-4-4 -8 | (-4,-8)
-2
0
2
4

f)  Complete this table of values for the linear

ruley=-x-3 ruley =-5x+1

X | y=-x-3 y | x.y) X | y=-5+1 |y | x,y)
3 |y=—(-3)-3 0 | (-3,0) 2 |y=-5x(-2)+1 | 11 | (-2,11)
-1 -1

0 0

1 1

3 2

page 223 www.mathsmate.co.nz © Maths Mate 5.2/6.1 Skill Builder 21




Skill 21.2  Graphing lines of equations x = constant and y = constant
on a Cartesian plane (e.g. x =1,y = 2).

* Complete the table of values for the equation.

* Plot each point on the Cartesian plane.
* Draw the line that joins these points.
* Label the line with the rule.

(see skill 21.1, page 223)

Hints: The lines of equation x = constant are vertical lines.
The lines of equation y = constant are horizontal lines.

Q. Graph the line of equation y = 4 by first A. [ x T 271270l 1]2
completing this table of values. y | 4| 4] 4 4 | y=4,no
X D) ) 0 1 5 value of x.
y 4 Plot the
(¥ | 24 [, H[C)IC)C ) | points.
777777777777777777 2} -----iit. Join the
1 points with
- 3 > aline.
, A8 -2 0123“( Label the
,,,,,,,,,,,,,,,,, ot line with the
S A A ruley =4
a) Graph the line of equation x = -2 by first b) Graph the line of equation y = -2 by first
completing this table of values. completing this table of values.
[Label the line with the rule.] [Label the line with the rule.]
-2 -2 -2 X -2 -1 0 1 2
0 1 2 y -2
(-2,0)(-2,1) (-2, 2) xy) [2-2 (. )CL D).
Y
——————————————— e
3l
ffffffffffffffffffff 2 ;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T R
012345'( 43 24 oi234X
,,,,,,,,,,,, o 2|
| | | | ! | Ly :
c) Graph the line of equation y = -3 by first d) Graph the line of equation x = 3 by first

completing this table of values.
[Label the line with the rule.]

completing this table of values.
[Label the line with the rule.]

X -2 -1 0 1 2 X 3
y -3 Yy -2 -1 0 1 2
C Y Y
3 SR
,,,,,,,,,,,,,,, ol S0 U 1 S
,,,,,,,,,,,,,,,, 1 2
< ! :: ———————————————— I
-4 -3-2-1 101 2 3 4X ! ;
———————————————— R - - >
! 4 -3-2-1101 2 3 4X
L2 -1
-3 L2 |
S S S R A S S A S S S S R S A S S A S
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Skill 21.3 Graphing lines of equation y = mx + ¢ on a Cartesian plane EF
(e.g.y =3x+2)(1).

* Complete the table of values for the equation. (see skill 21.1, page 223)

* Plot each point on the Cartesian plane.

* Draw the line that joins these points.

* Label the line with the rule.

Q. Graphthe line of equationy = -2x — 1 by first A, y=-2x-1=-2xx-1—=<{2x=2xx)
completing this table of values. X=-loy=-2x-1-1=1 = (-1,1)
[Label the line with the rule.] K= 0 - y = 2%x0-1 = -1 N (0,_1)

X 2 | 0 1 2 x=1 sy=-2x1-1=-3 = (1,-3)
y 3 X=2 =y=-2x2-1=-5 ~ (2,-5)
(X)y) (_2v3) ( ’ ) ( ’ ) ( ’ ) ( ) )
o ‘ T X Complete
AR y the table of
I R (x.y) values.
ffffffffffffff S |
B 1 - Plot the
A2 ‘31_1 0 1 2 34X R ) points.
——————————————— e w1 o
3 o o ~ Jointhe
4 "4 3 2 1 X points with
A A ~aline.
fffffffffffffff T I ‘ |
\/ | | | | | . | |
””””””””””””””””””””””””” ; ~ Label the
SR B -~ line with
SRR R ] B A - therule
o L W : y=-2x-1
a) Graph the line of equation y = —x by first b) Graph the line of equation y = x — 4 by first
completing this table of values. completing this table of values.
[Label the line with the rule.] [Label the line with the rule.]
= (-1,1) X=1 =y=1-4=-3 = (1,-3)
= (0,0) X Y =
= (1-1) X Y e
= (2,-2) it A e
2 X 0 1 2 3 4
-2 y -4
(2.-2) xy) | -4 (., )C, ), ), )
! I\
20
,,,,,,,,,,,,,,,,, 1
a2tz aX
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Skill 21.3  Graphing lines of equation y = mx + ¢ on a Cartesian plane EEI

c)

(e.g.y=3x+2)(2).

Graph the line of equation y = 2x by first

completing this table of values.
[Label the line with the rule.]

X==-l=y=2x-1=-2 2(—1,—2)
Xx=1 2y= =
X=2 =Yy = =

X -2 -1 0 1 2

y -4
“Y ffffffffffffffff
fffffffffffffff 4
,,,,,,,,,,,,,,, 3
2 ,,,,,,,,,,,,,,,,,,,,,
L RRRRREEEEE 1 7777777
‘—4—:3—2—110 1 2 3 4;(
SN SO 10 O TS W O O
,,,,,,,,,,,,,,,, _3
,,,,,,,,,,,,,,, o

\

Graph the line of equation y = 3x — 2 by first

completing this table of values.
[Label the line with the rule.]

X=-1=y=3x-1-2=-5 = (-1,-5)

X=0 =Y= =

Xl Y e =

X Y = e =
X -2 -1 0 1 2
y -8

d)

f)

Graph the line of equation y = —x + 5 by first

completing this table of values.
[Label the line with the rule.]

X=-1=y=—(-1)+5=6 = (-16)
X=1 =Yy= =
X=2 =Yy = =
X -2 -1 0 1 2
y 7
R S o
777777777777777 o
L45 ,,,,,,,,,,,,,,,, ,,,,,
0 0 Y O
NS ARt RN B | PR R EEN SO
S Y
| I -
EEEEN RS

Graph the line of equation y = —2x — 3 by first

completing this table of values.
[Label the line with the rule.]

X =y = =

X=0 =Y = =

X=l =Y =

X=2 == =
X -2 -1 0 1 2
y 1
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Skill 21.4 Completing the missing coordinate of a point on a given line (1).

e  Substitute the given value for x and solve the equation for y. (see skill 21.1, page 223)
OR

e  Substitute the given value for y into the rule and solve the equation for x.
(see skill 20.9, page 219)

* Complete the missing coordinate.
*  Plot the points on the graph.

Q. Complete the missing coordinates given that A, y=2x+1=2xx+1

A and B lie on the line defined by the rule X=0 =y=2x0+1 Substitute x = 0
y =2x + 1. Plot the points and draw the line. y=1 into the rule.
A(O, ), B( ’5) = A(O,l)
y=5 =5=2xx+1 Substitutey =5
IR ) S 5-1=2x+1-1 into the rule.
» SN 2x = 4
L e .94 -
N X+2=4+2 Solve for x.
,,,,,,,,,,,,,,, 2l
777777777777777 e
43211 2 34X Plgtthe
1 points A
-2 and B.
777777777777777777 Yo /. . . . . Drawthe
777777777777777777 line by
! ; ! v JOInIngA
01 2 3 4X andB.
a) Complete the missing coordinates given that b) Complete the missing coordinates given that
M, N and P lie on the line defined by the rule D, E and F lie on the line defined by the rule
y = =X + 3. Plot the points and draw the line. y = 3x — 4. Plot the points and draw the line.
2
M( 3 ’0)1 N(_]-! )’ P(1! ) D( !2)1 E(1! )! F(g’ )
y=0=-X+3=0=-x+3-3=0-3 y=2=
= -X=-3=X=3 :>|\/|(3,0) = =
X=—1=y= = X=1=y= =

I\
S
,,,,,,,,,,,,,,,,, ) S
,,,,,,,,,,,,,,,,,, 2
,,,,,,,,,,,,,,,,,, i
4 32-1 o1 2 3 aX
1)
-2
Y Y
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Skill 21.4 Completing the missing coordinate of a point on a given line (2).

c) Complete the missing coordinates given that
B, C and D lie on the line defined by the rule
y =4x - 5. Plot the points and draw the line.

B(0, ), C( 3), D(
R
AR
o
,,,,,,,, 2
,,,,,,,, ST B
:—4—33—2—1 01 2 3 4)‘(‘

e) Complete the missing coordinates given that f)
G, H and I lie on the line defined by the rule

y = %x + 2. Plot the points and draw the line.

S( 2), T(=2,

d) Complete the missing coordinates given that
S, T and U lie on the line defined by the rule
y =X + 6. Plot the points and draw the line.

), U(-1, )

,,,,,,,,,,,,,,,,

Complete the missing coordinates given that
A, B and C lie on the line defined by the rule

y=2X- % . Plot the points and draw the line.

Al |Be

)! C(_]-! )

G(O, ), H(-4, ), I(

""""" AY

””””” A

,,,,,,,, | ST ISR

R EEEr T A R e PR
o

:—4%3—2—1 01 2 3 4)=(

fffffffffffffffffff

fffffffffffffffffff

—————————————————————
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Skill 21.5 Deciding if a point is on aline of a given rule. i

e Substitute the values of the coordinates x and y of the point into the given rule.

*  Simplify both sides of the equation.

* Check if the statement is true, which means that the point of coordinates (x,y) lies on the
line defined by the given rule.

Q. Which line does the point (1,-2) lie on? A. Ay=x = -2=1(false) Substitute
A) y=X B)y=2x-3 = -2=2x1-3 X=1and
B) y=2x-3 — -2=-1(false) ¥=-2
C)y=6X—8 C)y=6X—8= 2-6x1-8 into each

L —2=-2(true) "yle.
The answer is C.
a) Which of these points lies on the line defined Which of these points lies on the line defined

by the rule y = 4x + 3?
A(-3,0)

B(2,2)

C(-1,-1)

A X=-3,y=0 =0=4x-3+3

c) Which line does the point (2,-1) lie on?
A y=x+1
B) y=5-3x
C) y=2x
A y=x+1 =

by the rule y = -2x + 5?
A(3,-3)
B(-1,7)
C(0,-2)

A)xX=3,y=-3 =

d) Which line does the point (-1,1) lie on?

A) y=-3X
B) y=7-4x
C)y=5x+6
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Skill 21.6

Solve for x.

Solve fory.

Finding the x-intercept and the y-intercept of a linear graph (1).

To find the x-intercept, substitute y = 0 into the rule.

To find the y-intercept, substitute x = 0 into the rule.

Q. Find the x-intercept and the y-intercept of the A. Xx-intercept = y=0
line defined by the equation 2x - 5y = 10. =2x-0=10
2x+2=10+2
X =95
x-intercept is (5,0)
y-intercept = x=0
=0- 5y =10
-5y +-5=10+-5
y =-2
y-intercept is (0,-2)
a) Find the x-intercept of the line defined by the b) Find the x-intercept of the line defined by the
equationy = -3x + 6 equationy = 2x + 8
y=0=0=-3x+6 y=0=
0-6=-3x+6-6
-3X = -6
—3X+-3=-6+-3
X =2 = x-intercept is | (2,0) — X-intercept is
c) Find the y-intercept of the line defined by the d) Find the y-intercept of the line defined by the
equationy = 7x — 3 equationy = -5x + 4
X=0=y=0-3 X=0=
=y = -3 = y-intercept is = = y-intercept is
e) Find the x-intercept of the line defined by the f)  Find the y-intercept of the line defined by the
equation 3x — 2y = -12 equation 4y — x = 16
= X-intercept is = y-intercept is
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Skill 21.6

g) Find the x-intercept of the line defined by the
equationy = -2x + 10

Finding the x-intercept and the y-intercept of a linear graph (2). 1]

i)  Find the y-intercept of the line defined by the
equationy = 6x - 8

k) Find the y-intercept of the line defined by the
equationy = —-4x + 5

m) Find the x-intercept of the line defined by the
equation4x -y =38

h) Find the y-intercept of the line defined by the
equationy =3x-9

j)  Find the x-intercept of the line defined by the
equationy = -5x + 1

[)  Find the y-intercept of the line defined by the
equationy = 3x - 2

n) Find the x-intercept of the line defined by the
equation 2y - x =7
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Skill 21.7 Sketching a linear graph by finding the x-intercept and the
y-intercept (1).

* Find the x-intercept and the y-intercept. (see skill 21.6, page 230)
* Mark each intercept point on the Cartesian plane.

* Draw the line that joins these points.

* Label the line with the rule.

Q. Sketch the line of equationy = 2x — 2 by A. x-intercept = y=0= 2x-2=0
marking the x-intercept and the y-intercept. 2X-2+2=0+2
[Label the graph with the rule.] X+2=2+2

x=1
AY = x-intercept is (1,0)
‘ y-intercept = x=0=y=2x0-2
3 = y =-2
i = y-intercept is (0,-2)
43211 2 34X Mark the
-1 intercept
-2 points.
-3
) Join the
Y points with
aline.
Label the
line with
the rule
y=2x-2

a) Sketch the line of equation y = 6x + 3 by b) Sketch the line of equation y = -3x + 4 by
marking the x-intercept and the y-intercept. marking the x-intercept and the y-intercept.
[Label the graph with the rule.] [Label the graph with the rule.]
y=0=>6x+3=0=>6x=—3=>x=—§1 y=0 =

= X-intercept is (- 51 ,0) = X-intercept is
X=0=y=6x0+3=y=3 X=0 =
= y-intercept is (0,3) = y-intercept is
IY AY
4 4
3 3
2 2
1 1
:-4-3-2-1'1012345( :-4-3-2-1101234?

-2 -2

-3 -3

-4 -4
Y Y
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Skill 21.7

c)

y-intercept (2).

Sketch the line of equationy = —-x - 5 by d)

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

01 2 3 X

Sketch the line of equation y = —4x - 2 by f)

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

AY
4
3
2
1
:—4—3—2—1101 2 3 4;(
-2
-3
-4
Y

Sketching a linear graph by finding the x-intercept and the 1]

Sketch the line of equation y = 9x — 3 by

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

AY
4
3
2
1
=—4—3—2—1101 2 3 4;(
-2
-3
-4
\

Sketch the line of equation y = -2x + 4 by

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

AY
4
3
2
1
=—4—3—2—1101 2 3 4;(
-2
-3
4
Y
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Skill 21.8 Finding the gradient of a line by using the rise/run formula (1). 2 i
* Choose two convenient points on the graph and draw a right-angled triangle using the line of
the graph as the hypotenuse.
* Measure the vertical rise of the graph (the vertical side of the triangle):
- positive value if the graph rises from left to right
- negative value if the graph drops from left to right
* Measure the horizontal run of the graph (the horizontal side of the triangle):
- always a positive value.

Hints: The gradient gives an indication of how steep a line is.
The gradient is positive if the graph rises from left to right.
The gradient is negatlve if the graph falls from left to right.

-----------------------------------------------------------------------------------------------------------------------------------

Positive

gradient

Nega’nve

vertical rise gradlent

Gradient= ———
horizontal run

Q. Find the gradient of the line passing through

/ 3 Draw a right-
the points (1,-1) and (4,5).

angled triangle.

| Measure the rise
rise (6) andrun.

,,,,,,,,,,,,,,,,,,,,,,

a) Find the gradient of the line passing through b) Find the gradient of the line passing through
the points (-1,4) and (1,-4). the points (-3,-2) and (3,0).
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Skill 21.8

c) Find the gradient of the line passing through
the points (-2,2) and (1,0).

e) Graph the line passing through the points
(-1,1) and (3,2). What is the gradient of the

line?

rise = run =
gradient = = =
""""" Ry
AR EEE R
R Y R S
2 ,,,,,,,,
S B e

~ 432112 3 4 X

g) Graph the line passing through the points
(-1,-2) and (4,4). What is the gradient of the

Finding the gradient of a line by using the rise/run formula (2). B

d) Find the gradient of the line passing through
the points (-1,1) and (3,3).

f)  Graph the line passing through the points
(-2,4) and (2,-2). What is the gradient of the

line?
rise = run =
gradient = = =
""""" A
ffffffff X REELEY | EETEEREEERT SR TR
,,,,,,,, S Y T S A
2 ,,,,,,,,
,,,,,,,, S I
~ 4 3 2 -110 1 2 3 4%
_2 ,,,,,,,,
,,,,,,,,,,,,,,,, _3
S S S E
Y

h) Graph the line passing through the points
(-4,3) and (2,-4). What is the gradient of the

line? line?

rise = run = rise = run =
""""" Y S A} s R A
A R S e 1 A L
R R S N Lo Y ISR B R
2 2 ,,,,,,,,
S e A R |
“—4-‘3-2—1101 2 3 4X “-4—‘3—2—1101 2 3 4 X
A_z _2 ,,,,,,,,
,,,,,,,,,,,,,,,, _3 _3
7777777777777777 Al e S
Y Y
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Skill 21.9 Finding the coordinates of the midpoint of an interval. B

* ldentify (x,,y,) and (x,,y,) as the coordinates of the given points.
*  Write the formula for the midpoint of an interval.

*  Substitute the values of x,, X,, y, and y, into the formula.

Q. UseM = (Xl . % A . y2) to find the A. (x.y,)=(6,-4) - x,=6andy, = -4
coordinates of the midpoint M of the interval (%y,)=(28) = x,=2andy,=8
joining the points (6,-4) and (2,8). X\ +% _6+2_8_,

2 2 2
y,+y, -4+8 4

2 2 2
The coordinates of the midpoint M are (4,2)

X +X Yy +Yy, X +X Yy +Yy,

a) UseM-= 5 Ty to find the b) UseM = 5 Ty to find the
coordinates of the midpoint M of the interval coordinates of the midpoint M of the interval
joining the points (-5,-4) and (1,-3). joining the points (3,7) and (-2,3).

D < B S V2T DD S St - S
X, + X,
....... 2 s oo
s - = =

X, + X X, + X

c) UseM = 1; Z,ylzyz to find the d) UseM = 1; Z,ylzyz to find the
coordinates of the midpoint M of the interval coordinates of the midpoint M of the interval
joining the points (5,0) and (7,9). joining the points (1,-3) and (-4,6).

A D & B SR - S DR S B SR - S
= = — = = —
X, + X X, + X

e) UseM= (= 2,y1;y2 to find the ) UseM=|= 2,y1;y2 to find the
coordinates of the midpoint M of the interval coordinates of the midpoint M of the interval
joining the points (-2,-5) and (-1,0). joining the points (0,6) and (-2,-4).

Xz ooz o X= o Ya T T £ RS S - S,
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Skill 21.10 Rewriting a linear equation in the gradient-intercept form. 2

* Use the inverse operations of addition, subtraction, multiplication and/or division to

rearrange the terms in the rule:

- y on the left hand side of the equal sign without coefficient

- X on the right hand side of the equal sign.

Hint: The general form of a linear function (rule) isy = mx + ¢
The coefficient of x is the gradient of the graph (m).
The number that is not attached to either x or y is the y-intercept (c).

Q. Write the equation -x + 2y = -3 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and c the y-intercept.

A. -X+2y =-3
X+ X+2y =-3+X
2y =x-3

a) Write the equation 5 — y = 4x in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and c the y-intercept.

c) Write the equation 3x + 2y = 1 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and c the y-intercept.

e) Write the equation -2x — y = 6 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and c the y-intercept.

b) Write the equation x — 5y = 5 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and c the y-intercept.

d) Write the equation 4x — 2y = 3 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and c the y-intercept.

f)  Write the equation 3x + 4y = 12 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and c the y-intercept.
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Skill 21.11 Finding the gradient, the x-intercept and the y-intercept of an
equation written in the gradient-intercept form y = mx + ¢ (1).

*  Write the equation given in the table in the gradient-intercept formy = mx + ¢
(see skill 21.10, page 237)
* Identify the gradient (m) of the linear function as the coefficient of x.
* |dentify the y-intercept of the linear function as the constant (c).
* Find the x-intercept of the function. (see skill 21.6, page 230)
* Fillin the table.
Q. Complete the following table: A. y=-2x-10
equation | gradient (m) | x-intercept | y-intercept (c) y = @x 459 .
- 10 y=mx+c = m=-2(gradient)
y=-eX- — ¢ =-10 (y-intercept)
y-intercept is (0,-10)
x-intercept = y=0
=-2x-10=0
-2x-10+10 =0+ 10
-2x =10
-2 _18°
-Z =24
X=-5
x-intercept is (-5,0)
equation | gradient (m) | x-intercept | y-intercept (c)
y=-2x-10 -2 | (-5,0) | (0,-10)
a) Complete the following table: b) Complete the following table:
equation | gradient (m) | x-intercept | y-intercept (c) equation | gradient (m) | x-intercept | y-intercept (c)
y=2x-6 2 (3,0) | (0,-6) y=-X+5
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Skill 21.11 Finding the gradient, the x-intercept and the y-intercept of an
equation written in the gradient-intercept formy = mx + ¢ (2).

c) Complete the following table:

equation | gradient (m) | x-intercept | y-intercept (c)

e) Complete the following table: f)

equation | gradient (m) | x-intercept | y-intercept (c)

y=5x+3

d) Complete the following table:

equation | gradient (m) | x-intercept | y-intercept (c)

y=§x+4

Complete the following table:

equation | gradient (m) | x-intercept | y-intercept (c)

y=-2x+1

= C= = y-interceptis = C= = y-interceptis
y=0= y=0=
= X-intercept is = X-intercept is
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Skill 21.12 Finding the gradient of a line when two points are given.

* ldentify (x,,y,) and (x,,y,) as the coordinates of the given = | . rise  V.-vy.
points, “e Gradient m = rr'jﬁ — 12 il

*  Write the formula for the gradient of a linear graph. 2 T

*  Substitute the values of x,, X,, y, and y, into the formula.

*  Simplify and evaluate the value of m.
Q. Usem-= i Yy to find the gradient of the (X,,y,) =(6,-2) = x,=6andy, =-2
2 1
line passing through the points (6,-2) and (X, 'ng = (;214) = X,=-2andy,=
(-2,4). me 22t
X, — X,
_4=(=2
- 2-6
6 3
- 5 2
a) Usem-= iz Yy to find the gradient of the line  b) Usem = iz — %y to find the gradient of the line
2 2
passing through the points (-1,3) and (2,0). passing through the points (2,1) and (-2,-7).
X =1, ¥1=3%=2Y,=0 X s X s YT,
yz y]_ 0-3 -3 y2 - y]_
m _ — m = = = =
.............. TS 2 G ) N S S ok O
c) Usem =22 - 3(/1 to find the gradient of the line  d) Use m = 32 _ 3(/1 to find the gradient of the line
2 1 2 1
passing through the points (1,-1) and (3,3). passing through the points (3,-1) and (-1,-2).
e) Usem-= Yo — yl to find the gradient of the line  f) Usem = Yo~ — yl to find the gradient of the line
2 2
passing through the points (0,3) and (-6,0). passing through the points (-4,1) and (2,-1).
g) Usem-= y2+))(/1 to find the gradient of the line  h) Usem = y2+))(/1 to find the gradient of the line
2 1 2 1

passing through the points (3,-1) and (1,2).

passing through the points (-4,0) and (-1,5).
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Skill 21.13 Writing the equation of a line when two points are given (1).

* lIdentify (x,,y,) and (x,,y,) as the coordinates of the given points.

* Find the gradient of the line joining the two points. (see skill 21.12, page 240)

*  Write the equation y - y, = m(x - Xx,) of a straight line. [TTTTTTTTTT T ;
«  Substitute the values of y,, m and x, into the equation. Y‘Y1=m(X—X1)

Simplify to rearrange the equation:
- y on its own on the left hand side of the equal sign without coefficient
- X and the remaining number on the right hand side of the equal sign

yg_y1

Q. Usey-y, =m(x -x,) where m= x,~% © A (6¥)=(-32) = x=-3andy, =2
write the equation of the line passing through (X,Y,)=(4,-1) = x,=4andy,=-1
the points (-3,2) and (4,-1). YooY
- X=X
o -1-2
C4-(=3)
"7
Y dmmiex)
y-2=-=x(X==3)
5\
-2=->x(x+3
vyl
y-2=-—1+-=
! ! 9 9 9 14 5
3X
y-2+42=-— -2 +2 =G
7 7
yg - y]_ y2 _ yl
a) Usey-vy,=m(x-x,)wherem= X —x [0 b) Usey-y,=m(x-x,)wherem = X —x [0
2 1 2 1
write the equation of the line passing through write the equation of the line passing through
the points (7,0) and (-1,8). the points (-4,5) and (-3,7).
............................................... Koz Yo S
................................................................. y -
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Skill 21.13 writing the equation of a line when two points are given (2).
c) Usey-vy,=m(x-x,)wherem= % to d) Usey-y,=m(X-X,)wherem= % to
2 1 2 1
write the equation of the line passing through write the equation of the line passing through
the points (1,5) and (3,11). the points (1,-3) and (-4,-2).
R S B SR - S DR s o SR - S
m-= = = m = = =
y-Yi=mX-x) y-Yi=mX-x)
_________________________________________________________________ y= Y=
yz - y1 y2 B yl
e) Usey-vy,=m(x-x,)wherem= X =% to f) Usey-y,=m(x-x,)wherem= X % to
2 1 2 1
write the equation of the line passing through write the equation of the line passing through
the points (4,-3) and (-4,5). the points (-6,2) and (-2,-2).
B s ot Y2, DR s o SR - S
m-= = = m = = =
_________________________________________________________________ y= Y=
yg - y]_ y2 _ yl
g) Usey-vy,=m(x-Xx,)wherem= X —x [ h) Usey-y,=m(X-x,) wherem = X —x o
2 1 2 1
write the equation of the line passing through write the equation of the line passing through
the points (3,0) and (-1,5). the points (2,-4) and (0,-1).
B e B
y= y=
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Skill 21.14 Completing a tahle of values for a non-linear rule. 3

*  Substitute the variable x with the given values.

* Solve the equation fory.

e Use the order of operations rules. (see skill 16.1, page 131)

e Use the sign rules. (see skill 9.1, page 93)

* Complete the table of values for the non-linear function.

Q. Complete the table of values for the non-linear A. y=x?>-3=xxx-3
rule y = x* - 3 (parabola). X=-loy=-1x-1-3=1-3 =y=-2

X _2 -1 0 1 2 X=0 =y=0x0-3=0-3 =Yy=-3
y 1 X=1 =2y=1x1-3=1-3 —y=-2
X=2 =y=2%x2-3=4-3 —y=1
x| 2] 1101 1 2| Complete
y | 1 | 23 21 the table of
values.

a) Complete the table of values for the non-linear b) Complete the table of values for the non-linear
rule y = 2x? (parabola). rule y = x? + 2 (parabola).
X==-1l=2y=2x-1x-1=-2x-1 =y=2 X==l=ay=-1x-1+2=1+2 =y=3
X=0 =y=2x0x0=2x0 =y=0 X=0 =y= =
X=1 =y=2x1x1=2x1 =Yy=2 X=1 =y= =
X=2 =yY=2x2%x2 =4x%x2 =y=8 X=2 =y= .

X -2 -1 0 1 2 X -2 -1 0 1 2
y 8 y 6
ay) | (=2,8) [, )IC ., )C ., )C, ) y) | (=26) [, )C ., )C, )C . )

c) Complete the table of values for the non-linear d) Complete the table of values for the non-linear
ruley = _% (hyperbola). rule y = 4* (exponential function). .
X=-2=y= -~ x=-1l=y=4" =y=;
X=-1l=y= = X=0 =y= =
X=1 =ys= = X=1 =y= =
X=2 =Yy= = X=2 =Yy= =

X -2 -1 0 1 2 X -2 -1 0 1 2
1
y y 16
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Skill 21.15 Sketching non-linear rules by completing a table of values.

* Complete the table of values for the equation.

* Plot each point on the Cartesian plane.

* Draw the curved line that joins these points.

e Label the line with the rule.

(see skill 21.14, page 243)

Q. Sketch the non-linear rule y = x* - 3 (parabola)

by first completing this table of values.

2 3

A.

y=x*-3
X=-2=Yy=(-2)?-
X=-1l=sy=(-1)?-3=-2
x=0 -y=0-3=-3
X=1 =y=12-3=-2

= (-2,1)
= (-1,-2)
= (0,-3)
= (1,-2)

2 3

23 2

116

01234562

Complete

- the table of
- values.

- Plotthe
. points.

| ' Join the

points with

' acurved
- line.

Label the
line with

a) Sketch the non-linear rule y = 2x? (parabola)
by first completing this table of values.

X=-3=y=2(-3?=18 = (-3,18)

b)

Sketch the non-linear rule y = x* - 2
(parabola) by first completing this table of

values.
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Skill 21.16 Solving simultaneous equations by graphing their lines on a
Cartesian plane (1).

* Graph the equations by finding the x-intercept and the y-intercept on the same Cartesian
plane. (see skill 21.11, page 238)

OR

* Graph the equations by finding two convenient points that belong to each equation.

* Mark the solution of the simultaneous equations as the intersection point of the two lines.

Q. Solve the simultaneous equations 3x + 4y = -10 A.} x-intercept = y=0 = 3x = -10
and 5x — 2y = 18 by graphing their lines on the 3X+3=-10+3
Cartesian plane. X = _%
rrrrrrrrrrrrrrrrrrrrrr |5 = x-intercept is (-%,O)
77777777777777777 4“Y 5| y-intercept — x=0 = 4y = -10
,,,,,,,,,,,,,,, S B S g dy <4 = —150+4
yea
T = y-intercept is (O’_E)
I<—j4 -3 -2 -‘110 12 3 4)=( x-intercept = y=0 = 5x = 18
Lo 5x+5 =18 +5
=2 18
RN
A U S S A = x-mterceptls(?,O)
Y y-intercept = x=0 = -2y = 18
o~ —2y+—2=18+—2
§ y=-9
el — y-intercept is (0,-9)
| -9istoo big, so choose a different point:
X=4 - 20-2y =18
=2y + -2 =-2+-2
y=1
= point (4,1)
Plot all the
points.
Sketch both
graphs by
joining the
respective
pairs of
points.
Mark the
intersection.

The lines intersect at the point (2,-4)
Solution is (2,-4)
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Skill 21.16 Solving simultaneous equations by graphing their lines on a
Cartesian plane (2).

a) Solve the simultaneous equationsy = x - 1 b) Solve the simultaneous equationsy = 3x + 1
and y = 2x — 3 by graphing their lines on the and x + 1 = 0 by graphing their lines on the
Cartesian plane. Cartesian plane.

% y=O=>x—1=O=>x=1 :(1,0) % y=0:>

 X=0 >
TR
(@]
c =
D e
®
>
S S
R RREREEL IR CAp
,,,,,,,,,,,,,,, 3
2 ,,,,,,,,,,,,,,,, ,,,,,
SRR R S R A
4 3 —110 1 2 3 4X
A_2 ,,,,,,,,,,,,,,,, oo
,,,,,,,,,,,,,,,, _3
,,,,,,,,,,,,,,, e RIS
Y

c) Solve the simultaneous equations X + y = 4 d) Solve the simultaneous equations 2x +y = 3
and 2x + y = 6 by graphing their lines on the and x — 2y = 4 by graphing their lines on the
Cartesian plane. Cartesian plane.

c = c =

9 ................................................................................................................ (_) ................................................................................................................

© ©
> -]
o = o =

PR TN

o (@]

c = c =

D s D s
© ©

>S5 >

B S B S
. N e T oo
R RREREEL EEE AL AL
——————————————— 3 e
2 2 ,,,,,

o S e ! A Sl
3:—4—‘3—2—1101 > 3 4% 3:—4-‘3-2-1101 > 3 4 X
A_2 A_2 ,,,,,,,,,,,,,,,, [
,,,,,,,,,,,,,,,, _3 _3
——————————————— Al R
,,,,,,,,,,,,,,,,,,, AT U Y
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Skill 21.17 Calculating the distance hetween two points.

* lIdentify (x,,y,) and (x,,y,) as the coordinates of the given points.

*  Write the formula for the distance between two points.
| : : |
| d=y(X2=X) +( Y- ¥1)

*  Substitute the values of x,, x,, y, and y, into the formula.

Q. Used= \/(X2 ~x) +(y,-v:) to find the A. (X.y)=(-41) = x=-4andy,=1
distance between the points (-4,1) and (X2.Y2) =2(—6’-3) - % ;6 andy,=-3
(-6,-3). [Leave the answer in surd form.] X, =%x) " =(-6-"4)"=(-2)"=4

¥, -¥)" = (-3-1)°=(-4)"= 16
d=+4+16 =20
2 2 . 2 2 .

a) Used-= \/(xz—xl) +(y,-y,) tofind the b) Used-= \/(xz—xl) +(y,-y:)" tofind the
distance between the points (5,3) and (-4,2). distance between the points (-1,7) and (2,-3).
[Leave the answer in surd form.] [Leave the answer in surd form.]

X1 =9 Y1=3. % ="4Y,=2 D = B, Ro SR s S
(X, = X,)% = (-4 -5)*=(-9)*=81
2 2 2
oY) = 2 ) = ) =
2 2 . 2 2 .

c) Used-= \/(XZ_Xl) +(Y,-y,) tofind the d) Used-= \/(Xz—xl) +(Y,-y:) tofind the
distance between the points (0,3) and (5,-2). distance between the points (-4,0) and (-3,1).
[Leave the answer in surd form.] [Leave the answer in surd form.]

DR S B SR - S B S B SR - S
d = = d = =
2 2 . 2 2 .

e) Used-= \/(xz -%) +(Y,-Y.) tofind the f) Used-= \/(xz -%) +(Y,- Y1) tofind the
distance between the points (-2,-2) and (0,4). distance between the points (8,0) and (0,8).
[Leave the answer in surd form.] [Leave the answer in surd form.]

DR & B SR - S DR S B AL - S
d = = d = =
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