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1   
3.y x=

LINEAR RELATIONSHIPS

             What  do  I  know  now  that  I  didn’t  know  before?
     

  before   

I used to think:

  

But now I think:

( , ) .x y

     

     

( , ) .x y
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Basics

y  and  x

.

Intercepts

x y x x

the  y y

b

x -‐2.

y 4.

x 3.

y -‐2.

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

4

3

2

1

2

1

-‐1

-‐2

y

y

x

x

y

x

y

x
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Basics

Gradient – Intercept form of a Line

General Form of a Line

2  and  a  y 4

y x2 4= +

Gradient

y

y   
y

y mx b= +

where  m b y

y x

y x

3 9 15

3 5

=

=

y y x3 9 15- =-

Make  y

m = 3  and  the  y b = -‐5.

3m = 5b =

y 4b = ,4 5^ h ,7 4-^ h

3m
x x
y y

7 4
4 5

2 1

2 1
= = =

y 3 4y mx b x= + =- +

0ax by c+ + =   where  a b  and  c 0a $
x

4 7 8y x=- + b

by

y x
4
7 2= + x y7 4 8 0+ =
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BasicsQuestions

b

A  line  with  x 2  and  y -‐1.

A  line  with  y 3  and  x -‐4.

b4 2 1x y= +

2 6 0x y+ =

1y x= +

3 9x y=

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

4

3

2

1

-‐1

-‐2

-‐3

-‐4

y

x
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Questions Basics

m 3= y b 5=

b3 7y x= 5 2 1x y=

3y x
4

= + 2 3 4 0x y+ + =

x12 4 8+ =

y b 2=- m 5=
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Knowing More

Determining if a Point is on a Line

,x y^ h
,A 2 7- -^ h ,B 2 7-^ h y x2 3= - ?

x 2=- y x2 3= -

lies on the line This is point, . .

y

y

y x B

2 2 3

7

2 7 2 3

=

=

=

^

^

h

h

Parallel Lines

x tanm i=

Line :
Line :
Line :

y x
y x
y x

1 3 1
2 2 2 6
3 6 4 0

:
:
:

=
+ =

+ =

Line :
Line :
Line :

2
y x
y x
y x

1 3 1
3 1

3 6 4

:
:
:

= +
=
=

Line  1  and  Line  2 3m = .

,A 7 4-^ h ,B 2 6^ h ,C 4 3-^ h ,D y1^ h y AB
CD

Let  m1 AB  and  let  m2 CD.    
m m1 2= .

y

y

y

2 7
6 4

1 4
3

2
3
3

3

=

=
+

=

^ ^h h

y

x

i i

D ,D 1 3^ h.

m1 m2
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Questions Knowing More

2 ,1 6-^ h ,1 5-^ h y x 4=- + ?

x y ,x y^ h y x3 7= +



8
Mathletics 100%     © 3P Learning

Linear Relationships

SERIES TOPIC

J 8

Knowing MoreQuestions

x y ,x y^ h y x4 16 12 0- + =

x ,9x^ h y x2 10 2 0- + =
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Questions Knowing More

y 4 ,y x5 3=- -

bandx y y x2 2 2 2 2 3+ = = + andy x y x3 2 3 5= + + =

andy x x y2 3 6 3 9 0= + = andy x y x2 6 0 4 8 1+ = = +

x ,5 10^ h ,x 4^ h y x6 7= +
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Using Our Knowledge

Graphing Straight Lines

y x2 1= -

1: y 3 x -‐1 0  and  1

2: 3

2 1y x=

x -‐1 0 1

y -‐3 -‐1 1

3 ,1 3- -^ h ,0 1-^ h  and   ,1 1^ h.

3

3 2

3  

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

4

3

2

1

-‐1

-‐2

-‐3

-‐4

y

x
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Using Our Knowledge

Step  1: 

Step  2: 

Step  3: 

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

4

3

2

1

-‐1

-‐2

-‐3

-‐4

y

x

What if we use different test values?

x

2
1 ,

2
1 2

x
2
1-

2
1

2

y

x

x y6 3 6 0+ - =

2 2y x= +

x -‐1 0 1

y 4 2 0

m m
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Using Our Knowledge

Horizontal and Vertical Lines

0m = 0 .y x b b= + = y x.

y 1=

x 2=-

x -‐1 0 1

y 1 1 1

x -‐2 -‐2 -‐2

y -‐1 0 1

y x

x y

(-‐1, 1), (0, 1)  and  (1, 1).

y = b y b

x y = 0 y 0.

y = mx + b

x = a x y

x = a x a.  
y x = 0.  

-‐3   -‐2   -‐1   0   1   2   3

3

2

1

-‐1

-‐2

-‐3

y

x

-‐3   -‐2   -‐1   0   1   2   3

3

2

1

-‐1

-‐2

-‐3

y

x

(-‐2, -‐1), (-‐2, 0)  and  (-‐2, 1)
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Questions Using Our Knowledge

b6y x= 7 2y x= -

3 4 0x y+ = 4y x
2
1=

x

y

x

y

x

y

x

y

y

x
-‐8   -‐7   -‐6   -‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4   5   6   7   8

8

7

6

5

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐5

-‐6

-‐7

-‐8

y

x
-‐8   -‐7   -‐6   -‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4   5   6   7   8

8

7

6

5

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐5

-‐6

-‐7

-‐8

y

x
-‐8   -‐7   -‐6   -‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4   5   6   7   8

8

7

6

5

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐5

-‐6

-‐7

-‐8

y

x
-‐8   -‐7   -‐6   -‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4   5   6   7   8

8

7

6

5

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐5

-‐6

-‐7

-‐8
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Using Our KnowledgeQuestions

bx 2= 3y =- y 4= 4x =-

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

4

3

2

1

-‐1

-‐2

-‐3

-‐4

y

x
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Questions Using Our Knowledge

   __________________ b    __________________    __________________    __________________

(-‐1, 5)  and  (-‐1, -‐2).

(0, 3).

x (4, 2).

y (-‐3, 1).

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

y

x

4

3

2

1

-‐1

-‐2

-‐3

-‐4

b

y

x
-‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4   5

5

4

3

2
1

-‐1

-‐2

-‐3

-‐4

-‐5
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Using Our KnowledgeQuestions

   y x=- b    y x2=-    y x 2= +    y x2=

m

x

y

x

y

x

y

x

y



17
Mathletics 100%     © 3P Learning

Linear Relationships

SERIES TOPIC

J 8

Questions Using Our Knowledge

by x6= y x7 2= - x y4 3- =-

x

y

x

y

x

y

y

x
-‐8   -‐7   -‐6   -‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4   5   6   7   8

8

7

6

5

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐5

-‐6

-‐7

-‐8
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Thinking More

x  and  y

x y = 0 x

  
y x = 0 y

x -‐2 y -‐3

Using Intercepts to Graph Straight Lines

x y = 0 3x + 4(0) -‐ 12 = 0

x

x

3 12

4

=

=

y x = 0: 3(0) + 4y -‐ 12 = 0

y

y

4 12

3

=

=

0y =

0x =

y = 3x + 4y -‐ 12 = 0 x y-‐

y

x

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

y

x

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐4   -‐3   -‐2   -‐1   0   1   2   3   4

x

y

x

y
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Thinking More

y

x

Intersection of Lines

1

y = x + 6 y + 2 x = 3 

y = x + 6 y = -‐2x+3

y = x + 6: y = -‐2x+3:

   x    x

   y    y

0 6x

x 6

= +

=-

x

x

0 2 3

2
3

= -

=

y 6= y 3=

 (-‐1, 5).

-‐6   -‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4

6

5

4

3

2

1

-‐1

-‐2

-‐3

-‐4

6y x= +

2 3y x=- +
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Thinking More

2

6y x= +  and 2 3y x+ =

1

y = x + 6  and  y = -‐2 x + 3

2 x.

x x

x

x

6 2 3

3 3

1

+ =- +

=-

=-

3 x y

y 1 6 5= - + =^ h
4

1x =-  and   5y = ,1 5-^ h

6x =-  4y x
3
1= +

x-‐ 6x =-

x

x-‐ y-‐

4y

y
3
1 6

2

= - +

=

^ h

,6 2-^ h

9y =  and 4 3y x= -

y-‐ y = 9.  

y-‐ x

x

x

x

9 4 3

4 12

3

= -

=

=

   ,3 9^ h.
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Questions Thinking More

   y = 2x -‐4

   2x -‐ y + 18 = 0

b    x + y = -‐7

   x -‐ 3y -‐ 21 = 0

 x -‐2  and  y 4 b  x 6  and  y -‐3
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Thinking MoreQuestions

   y = 3x -‐ 9 b    6y + 12x + 30 = 0
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Questions Thinking More

   x = 1  and  y = 8x -‐ 8 b    y  =  x  –  5  and  2x  +  y  +  4  =  0

   y  =  –2  and  x  –  2y  –  11  =  0 b    y  =  5x  –  8  and  6x  +  2y  –  20  =  0
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Thinking MoreQuestions

1 y = 3x + 6

2 y = 3x -‐ 6

3 y = -‐ 2x + 8

1  and  Line  3

b    Will  Line  1  and  Line  2

y

x
-‐8   -‐7   -‐6   -‐5   -‐4   -‐3   -‐2   -‐1   0   1   2   3   4   5   6   7   8

8

7

6
5

4

3

2

1

-‐1

-‐2

-‐3

-‐4

-‐5

-‐6

-‐7

-‐8
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 y  =  4x  +  2  and  y  =  4x  –  7

 x  +  y  =  7  and  y  =  x  +  2

b  y  =  2x  +  2  and  x  =  –2x  –  7

 3x  +  4y  +  3  =  0  and  6x  +  8y  +  5  =  0

y  =  
2
1 x  +  13 y  =  4x  -‐  1 (4,15).

y = -‐3 x = 17?

y = -‐4 y = 6.
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Answers

Basics: Knowing More:

Using Our Knowledge:

y x2
2
1= -

b

b

b

( , )2 0

( , )0 1-

,0 3^ h

,4 0-^ h

band

y x 1=- -

y x
2

3= - + y x
3
1 0= - +

5 2 0x y- - =

x y3 7 0- - =

4 12 0x y- + =

x y5 2 1 0- + =

x y2 3 4 0- - =

(m) -‐3

y x3 5= + .

( , )1 5- y x 4=- + .

( , )100 307
y x3 7= +

( , )2 5
y x4 16 12 0- + =

x 2=

b

Parallel

x 4=

5 4y x=- +

x -‐1 0 1

y -‐6 0 6
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Answers

Using Our Knowledge: Using Our Knowledge:

b

b

x -‐0.5 0 1

y -‐5.5 -‐2 5

x -‐1 0 1

y 1 4 7

x -‐2 0 2

y -‐5 -‐4 -‐3

Line     and   ( , )1 4- -

x 1=- y 1=

x 3= y 4=-
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Answers

Using Our Knowledge: Thinking More:

( 1,1)-

(0,0)

(1, 1)-

( 1,2)-
(0,2)

(1, 2)-( 1, 2)- -

(1,2)

y

x
=
-2

y

x
=
-

2

y
x

=
+

2
y

x
=

(1,3)

m

m

6
y

x
=4

3
x

y
-

=
-

7
2

y
x

=
-

(1,6)

(0,3)

( 1, 1)- -

(1,7)

(0,0)

(1,5)

( 1, 6)- -

( 1, 9)- -

,0 2-^ h

x ( 7, )0-   
and  y ( , 7)0 - .

x (2,0)
and  y ( , )0 4- .

b

b

x ( ,0)9-   
and  y (0, )18 .

x ( , )21 0   
and  y ( , )0 7- .
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Answers

Thinking More: Thinking More:

3. a

a

a

a

b

b

b

c

c

d

b

4.

4.

5.

6.

7.a

b

( , )1 0

8
8

y
x

=
-

1
x
=

( , )
3
1 4

3
2-

( , )7 2-

,
4
9

4
13` j

1  
3 ( . , . )0 4 7 2

1 2

( )4

and(2 2)-   

4
3-   

and( )1 1-
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Answers

y

3-
x 17
(17, 3)- .

Thinking More:

y 4=-   and  
y 6= y 1= .
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Notes
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