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Solutions Basics

1.  Draw  the  following  lines  on  the  provided  axes:

a

a

b

b

Line  with  x 2and  y 1- .

The  x ( , )2 0 and  the  y ( , )0 1-

Line  with  y 3  and  x 4- .

The  y ,0 3^ h  and  the  x ,4 0-^ h

2.  Write  the  following  in  gradientx -­‐intercept  form:

Gradient  x y mx c= +

a bx y

y x

y x

x

x

x

4 2 1

2 4 1

2
4 1

2
4

2
1

2
4

2
1

2
2
1

= +

= -

= -

= -

= -

= -

y x

y x

1

1

- = +

=- -
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y

x

intercept (0,3)yb =

intercept (0, 1)ya = -

intercept ( 4,0)xb = -

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

4

3

2

1

-­‐1

-­‐2

-­‐3

-­‐4

intercept (2,0)xa =
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c d2 6 0

2 6

x y

y x

y x
2

3

+ - =

=- +

= - +

x y

y x

y x

3 9

9 3 0

9
3 0

=-

=- +

= - +

y-­‐intercept  b 2= -   and  gradient   5m =   in  general  form.

y x

x y

x y

5 2

5 2

5 2 0

= -

- =

- - =

m  =  3  and  y-­‐intercept  b  =  5

y mx c= + ,  where  m c   the  y m 3= and  c 5=
y x3 5= + .

a

c

3 7

3 7

y x

x y

x y3 7 0

= -

- =

- - =

y x

x y

x y

x y

3
4

3
4

12 4

4 12 0

= +

+ =

+ =

- + =

4.  Write  the  following  in  general  form:

ax bx c 0+ + =

b

d

5 2x y

x y

1

5 2 1 0

= -

- + =

2 3 4 0x y

x y2 3 4 0

- + + =

- - =

5.  Find  the  gradient  of  the  line  given  by   x y12 4 8+ =   

x y

y x

y x

12 4 8

4 12 8

3 2

+ =

=- +

=- +

(m) 3

y ( )y mx c= +
( )ax by c 0+ + = .
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y x
2
1 3=- + y x

2
3=- + y x

3
1=- y x

3
=-
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1.  Which  of  the  2  points  ( , )1 6-   or  ( ,5)1-   lies  on  the  line  y x 4= - + ?

2.  Find  any  possible  values  for  x   and  y   if  the  point  ( , )x y   lies  on  the  line   3 7y x= + .

x 1- x

x x 100= .

( )

y x

y

y

y

4

1 4

1 4

5

=- +

=- - +

= +

=

( , )1 5- y y

x 1=-
y 5= y 6= .

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

( )

y x

y

y

y

3 7

3 100 7

300 7

307

= +

= +

= +

=

( )

y x3 7

307 3 100 7

307 300 7

307 307

= +

= +

= +

=

( , )100 307 y x3 7= + .

( , )100 307 y x3 7= +

Page 7 questions
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3.  Find  any  possible  values  for  x   and  y   if  the  point  ( , )x y   lies  on  the  line  4 16 12 0y x- + = .

x x 2= y

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

( , )2 5

x

y 9=

( , )2 9 y x2 10 2 0- + = .

( )

y x

y x

y x

y x

y x

y

y

y

4 16 12 0

4 16 12

4
16 12

4
16

4
12

4 3

4 2 3

8 3

5

- + =

= -

= -

= -

= -

= -

= -

=

4 16 12 0

4(5) 16(2) 12 0

20 32 12 0

12 0

y x

12

0 0

- + =

- + =

- + =

- + =

=

2 10 2 0

2 2 10

10 2 2

y x

y x

x y

x
y
10

2 2

- + =

+ =

= +

=
+

( )
x

x

x

x

10
2 9 2

10
18 2

10
20

2

=
+

= +

=

=

4.  Solve  for  x   if  the  point  ( ,9)x   lies  on  the  line   y x2 10 2 0- + = .

Page 8 questions
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5.  Are  these  lines  parallel?

( )y mx c= + ( )m

( 1)- ( )1 .

a

b

c

d

x y2 2 2+ =   and   y x2 2 3= +

y x3 2= +   and   3 5y x+ =

y x2 3= -   and  6x y3 9 0+ - =

y x2 6 0- + =   and   y x4 8 1= +

2 2 2

2 2 2

x y

y x

y x 1

+ =

= -

=- +

y x3 2= +

y x2 3= -

y x

y x

2 6 0

2 6

- + =

= -

y x

y x

3 5

3 5

+ =

=- +

x y

y x

y x

6 3 9 0

3 9 6

2 3

+ - =

= -

=- +

y x

y x

4 8 1

2
4
1

= +

= +

2 2 3y x

y x
2
3

= +

= +

( )3 ( )3- .

( )2 ( )2- .

(2) .
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6.  Find  the  value  of  x   if  the  line  passing  through  (5,10)   and  ( ,4)x   is  parallel  to   6 7y x= + .

y x6 7= + 6 .

( , )5 10   and  ( , )x 4
6 .

( ) ( )

m
x x
y y

x

x

x

x

x

x

x

6
5
10 4

6 5 10 4

5
6

10 4

5
6
6

5 1

5 1

4

2 1

2 1
=

-
-

=
-
-

- = -

- = -

- =

- =

- =

=

7.  If  a  line  has  y -­‐intercept  4   and  is  parallel  to   5 3y x=- -

y mx c= +   where  m c   in  the  y

m 5- y x5 3=- - .  c 4 y 4 .

y x5 4=- + .

Page 9 questions
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1.  Draw  the  following  graphs  using  the  table  method:

a y x6=

b y x7 2= -

Page 13 questions

x -‐1 0 1

y -‐6 0 6

x -‐0.5 0 1

y -‐5.5 -‐2 5

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

(1,6)

,0 0^ h

,1 6- -^ h

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

( , )1 5

,0 2-^ h

. , .0 5 5 5- -^ h
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c

d

x y3 4 0- + =

y x
2
1 4= -

Page 13 questions

x -‐1 0 1

y 1 4 7

x -‐2 0 2

y -‐5 -‐4 -‐3

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

(1, )7

,0 4^ h

,1 1-^ h

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

(2, 3)-

,0 4-^ h
,2 5- -^ h
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2.  Draw  the  following  lines  on  a  number  plane:

a b c dx 2= y 3=- 4y = x 4=-

4.  Write  down  the  coordinates  where  lines   a   and   d

a x 1=- b y 1= c x 3= d y 4=-

a   and   d ( , )1 4- -

Page 14 questions

Page 15 questions

y

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

4

3

2

1

-­‐1

-­‐2

-­‐3

-­‐4

y 4=

x
4

=
-

x
2

=
y 3=-

( ,1)1-

( , 4)1- -

( ,1)3

( , 4)3 -

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

y

x

4

3

2

1

-­‐1

-­‐2

-­‐3

-­‐4

a c

b

d
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( , )1 5-   and  ( , )1 2- -

   x 1=-

( , )0 3

   y 3=

x ( , )4 2

   y 2=

y ( , )3 1-

   x 3=-

Page 15 questions

3y =

y 2=

y

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

5

4

3

2

1

-­‐1

-­‐2

-­‐3

-­‐4

  -­‐5

( 1,5)-

,0 3^ h
,4 2^ h

,1 2- -^ h
,3 1- -^ h

3
x
=
-

1
x
=
-
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6.  Draw  the  following  graphs  on  the  same  set  of  axes:

a by x=- y x2=-

c dy x 2= + y x2=

Page 16 questions

( 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)

y

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

5

4

3

2

1

-­‐1

-­‐2

-­‐3

-­‐4

  -­‐5

x -‐1 0 1

y 1 0 -‐1

x -‐1 0 1

y 1 2 3

x -‐1 0 1

y 2 0 -‐2

x -‐1 0 1

y -‐2 0 2

m

m

m
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a y x6= c x y4 3- =-b y x7 2= -

Page 17 questions

8.  Draw  these  lines  on  the  same  set  of  axes  below:

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)- -

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

-­‐9

x -‐1 0 1

y -‐6 0 6

x -‐1 0 1

y -‐9 -‐2 5

x -‐1 0 1

y -‐1 3 7

,0 2-^ h
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b

c

x y 7+ =-

x y2 18 0- + =

Set  y 0= x

Set  y 0= x

The  x ( 7, )0-   and  y ( , 7)0 - .

The  x ( ,0)9-   and  y (0, )18 .

Set  x 0= y

Set  x 0= y

x y

y

y

0

7

7

7

+
+

=
=
=

-
-
-

x y

x

x

0

7

7

7

+
+

=
=
=

-
-
-

2 18 0

2 (0) 18 0

2 18 0

x y

x

x

x

x

2 18

9

- + =

- + =

+ =

=-

=-

2 18 0

2(0) 18 0

18 0

18

x y

y

y

y

y 18

- + =

- + =

- + =

=

=

Page 21 questions

a y x2 4= -

1.  Find  the  intercepts  of  these  lines:

( )y mx c= + y c 4- .

The  y ( , )0 4- and  x (2,0) .

y

x

x

x

x

x

0

4

2

2 4

2 4

2

2

=
=
=
=
=

-
-

Set  y 0= x
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2.  Draw  the  graph  of  a  line  with  intercepts:

a

b

x 2-   and  y 4

x 6   and  y 3-

d x y3 21 0- - =

The  x ( , )21 0   and  y ( , )0 7- .

Set  x 0= y 0 3 21 0

3 21

y

y

y 7

- - =

=-

=-

Set  y 0= x ( )x

x

3 0 21 0

21

- - =

=

Page 21 questions

( 2, )0-

y

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

8

6

4

2

-­‐2

-­‐4

(0,4)

( , )6 0

y

x
-­‐8   -­‐6   -­‐4   -­‐2   0   2   4   6   8

4

2

-­‐2

-­‐4

-­‐6

-­‐8

(0, 3)-
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a y x3 9= -

y mx c= + y 9-

The  x y 0= x

The  x ( , )3 0 .

3 9

0 3 9

3

3 9

y x

x

x

x

x

9

3

= -
= -
=
=
=

Page 22 questions

y

x
-­‐10   -­‐8   -­‐6   -­‐4   -­‐2   0   2   4   6   8   10

10

8

6

4

2

-­‐2

-­‐4

-­‐6

-­‐8

-­‐10

,3 0^ h

,0 9-^ h
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b y x6 12 30 0+ + =

Set  x 0= y

Set   0y = x

The  y ( , )0 5- .

The  x ( . , )2 5 0- .

6 12 30 0

6 12(0) 30 0

6 30 0

6 30

y x

y

y

y

y 5

+ + =

+ + =

+ =

=-

=-

6(0) 12 30 0

12 30 0

12 30

2

.

y x

x

x

x

x

6 12 30 0

12
30

2
5

2
1

2 5

+ + =

+ + =

+ =

=-

=-

=-

=-

=-
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( 2.5,0)-

y

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

3

2

1

-­‐1

-­‐2

-­‐3

-­‐4

-­‐5

-­‐6

(0, 5)-
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a x 1=   and   8 8y x= -

y ( , )0 8- .

Set  y 0= x

y

x

x

x

x

0

8

8 8

8 8

8

1

=
=
=
=

-
-

The  x ( ,0)1 .

( , )1 0 .

Page 23 questions

y

x
-­‐10   -­‐8   -­‐6   -­‐4   -­‐2   0   2   4   6   8   10

10

8

6

4

2

-­‐2

-­‐4

-­‐6

-­‐8

-­‐10

8
8

y
x

=
-

1
x
=

,1 0^ h

,0 8-^ h
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b y x 5= -   and   x y2 4 0+ + =

y x 5= - y ( , )0 5- .

Set   0x = y

Set   0y = x

The  x ( ,0)5 .

x y2 4 0+ + = 0y = x

The  y ( , )0 4- .

The  x ( ,0)2- .

( , )
3
1 4

3
2- .

y x

x

x

x

5

0 5

5

5

= -

= -

=

=

x y

x

x

x

x

2 4 0

2 0 4 0

2 4 0

2 4

2

+ + =

+ + =

+ =

=-

=-

( )

x y

y

y

y

2 4 0

2 0 4 0

4 0

4

+ + =

+ + =

+ =

=-

Page 23 questions

5

y
x

=
-

, 4
3
1

3
2-` j(0, 5)-

(5,0)( ,0)2-

y

x
-­‐6   -­‐4   -­‐2   0   2   4   6

6

4

2

-­‐2

-­‐4

-­‐6

2x
y

4
0

+
+

=

(0, 4)-



19
Mathletics 100%     © 3P Learning

Linear Relationships

SERIES TOPIC

J 8

Solutions Thinking More

a

b

y 2=-   and  x y2 11 0- - =

y x5 8= -   and   x y6 2 20 0+ - =

y x .

y 2=- ( , )7 2- .

( )

x y

x

x

x

x

2 11 0

2 2 11 0

4 11 0

7 0

7

- - =

- - - =

+ - =

- =

=

y

x .

y x
4
9= y .

( )

6 10 16 20 0

16 36 0

x y

x x

x x

x

x

x

6 2 20 0

6 2 5 8 20 0

16
36

4
9

+ - =

+ - - =

+ - - =

- =

=

=

y x

y

y

y

5 8

5
4
9 8

4
45 8

4
13

= -

= -

= -

=

` j

,
4
9

4
13` j.
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6.  Draw  the  following  lines  on  the  same  set  of  axes:

1:     3 6y x= +
2:     3 6y x= -
3:     2 8y x=- +

y

1:     3 6y x= +

   The  line  1  y ( , )0 6 .

   Set  y 0= x

2:     3 6y x= -

   The  line  2  y (0, 6)- .

   Set  y 0= x

3:     2 8y x=- +

   The  line  3  y (0, )8 .

   Set  y 0= x

y x

x

x

x

x

3 6

0 3 6

3 6

3
6

2

= +

= +

- =

=
-

=-

Line  1  x ( , )2 0- .

Line  2  x (2,0) .

Line  3  x ( ,0)4 .

y x

x

x

x

x

x

3 6

0 3 6

6 3

3 6

3
6

2

= -

= -

=

=

=

=

y x

x

x

x

x

2 8

0 2 8

2 8

2
8

4

=- +

=- +

=

=

=

Page 24 questions
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a

b

c

1 3?

1 2  intersect  at  any  point?

Why  do  you  think  this  is  so?

1 3 x

x 3 y

1  and  Line  3 ( . , . )0 4 7 2 .

Line  1  and  Line  2

.

y x

x x

x x

x

x

2 8

3 6 2 8

3 2 8 6

5 2

5
2

0 4

=- +

+ =- +

+ = -

=

=

=

( . )

.

.

y x2 8

2 0 4 8

0 8 8

7 2

=- +

=- +

=- +

=
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-­‐8   -­‐6   -­‐4   -­‐2   0   2   4   6   8

(0,8)

(0,6)
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( 2,0)- (2,0) (4,0)
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y

x
=
-

+3
6

y
x
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Thinking MoreSolutions

b

d

y x4 2= +   and  y x4 7= -

y x2 2= +   and  x x2 7=- -

x y 7+ =   and  y x 2= +

x y3 4 3 0+ + =   and   x y6 8 5 0+ + =

These  have  the  same  gradient  ( )4   so  they  will  not  intersect.

and(2 2)-   so  they  will  intersect.

These  lines  have  the  same  gradient  
4
3-   so  they  will  not  intersect.

and( )1 1-   so  the  lines  will  intersect.

x y

y x

y x

7

7

7

+ =

= -

=- +

x y

y x

y x

x

3 4 3 0

4 3 3

4
3 3

4
3

4
3

+ + =

=- -

= - -

=- -

x y

y x

y x

x

x

6 8 5 0

8 6 5

8
6 5

8
6

8
5

4
3

8
5

+ + =

=- -

= - -

= - -

=- -
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13y x
2
1= +   and   4 1y x= -   intersect  at  the  point  (4,15) .

y 3= -   and  x 17= ?

y 4= -   and   6y = .

( )

y x
2
1 13

2
1 4 13

2 13

15

= +

= +

= +

=

( , )4 15

x 4=

( , )4 15

2

4 1

4(4) 1

16 1

y x

15

= -

= -

= -

=

y 3- x 17
(17, 3)- .

y =

4-   and  6

y 4=-   and  y 6= y 1= 1 5 6 ,  and  
5 4- .

average
2
4 6

2
2

1

= - +

=

=
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