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Form 4 Chapter 7 

Coordinate Geometry 

Fully-Worked Solutions 

 

UPSKILL 7.1 

 

1 (a)  
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(b)  
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2 (a)        YZXY =2  

      
2

1
=
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XY : YZ = 1 : 2 
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(b)      YZXY 34 =  

     
4

3
=

YZ

XY
 

XY : YZ = 3 : 4 
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Let V = (h, k) 
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35
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35

5)6(3 kh
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 −−
=

8

275
,

8

185 kh
T  

But it is given that 







−−=

2

13
,1T . 

Equating the x-coordinates: 

1
8

185
−=

−h
 

8185 −=−h  

       105 =h  

         h = 2 

 

Equating the y-coordinates: 

2

13

8

275
−=

−k
 

8
2

13
275 −=−k  
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       27525 +−=k  

       255 −=k  

         5−=k  

Hence, the coordinates of point V are (2, –5). 
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+

+

+

−+
=

31

)18(13
,

31

)17(13 kh
P  








 +−
=

4

183
,

4

173 kh
P  

But it is given that the coordinates of point P 

are (1, 9). 

Equating the x-coordinates: 

1
4

173
=

−h
 

4173 =−h  

       213 =h  

         7=h  

Equating the y-coordinates: 

9
4

183
=

+k
 

183 =k  

  6=k  

Hence, the coordinates of point S are (7, 6). 

 

5   

 

 

 

 

 

 

 

 

(a)   Equating the x-coordinates: 

4
)11()7(

−=
+

+−

nm

mn
 

       nmmn 44117 −−=+−  

                nm 315 =  

                   
15

3
=

n

m
 

                   
5

1
=

n

m
 

                5:1: =nm  

           5:1: =KLJK  

 

(b) Equating the y-coordinates: 

2
6

12

51

)3(1)3(5
−=−=

+

+−
=p  

 

 

6   

 

 

 

 

 

 

 

 

(a)   Equating the y-coordinates: 

  3
)1()5(
=

+

−+

nm

mn
 

            nmmn 335 +=−  

                  nm 24 =  

                   
2

1
=

n

m
 

                2:1: =nm  

           2:1: =YZXY  

 

(b) Equating the x-coordinates: 

1
21

)(1)2(2
=

+

+− h
 

          34 =+− h  

                  7=h  

 

UPSKILL 7.2a 

 

1 (a) )( 11 xxmyy −=−  

   )5(22 −−=− xy  

1022 +−=− xy  

      122 +−= xy  

 

(b)   )8(
4

3
3 +=− xy  

)8(3)3(4 +=− xy  

 243124 +=− xy  

 3634 += xy  

 

2 (a) 
12

12

1

1

xx

yy

xx
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−

−
=

−

−
 

23

10

2

1

−

+
=

−

+

x

y
 

1
2

1
=

−

+

x

y
 

 21 −=+ xy  

  12−−= xy  

  3−= xy  
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(b)       
42

35

4

3

+

−−
=

+

−

x

y
 

    
42

35

4

3

+

−−
=

+

−

x

y
 

    
3

4

4

3 −
=

+

−

x

y
 

)4(4)3(3 +−=− xy  

16493 −−=− xy  

  743 −−= xy  

 

3  (a) 1
)5(3
=

−
+

yx
 

(b) 1
)6()8(
=

−
+

−

yx
 

(c) 1

4

3

2

1
=









+









−

yx
 

 

4  (a) 
15

315

1

3

+

−
=

+

−

x

y
 

2
1

3
=

+

−

x

y
 

223 +=− xy  

 52 += xy  

 

(b) 052 =+− yx  

 

(c) 
5

5

55

2
=+−

yx
 

1
5

2

5
=+

−

yx
 

x-intercept = 
2

5
−  

y-intercept = 5  

Gradient = 2 

 

5 The equation of PQ is 

)2(38 −=− xy  

638 −=− xy  

23 += xy  … (1) 

 

The equation of RS is 

62

26

6

2

+

+
=

+

+

x

y
 

1
6

2
=

+

+

x

y
 

62 +=+ xy  

  4+= xy  … (2) 

 

23 += xy  … (1) 

4+= xy    … (2) 

 

Substitute (2) into (1) : 
234 +=+ xx  

    22 =x  

      1=x  

 

From (2) : 
41+=y  

5=y  

 

Hence, the coordinates of the point of 

intersection are (1, 5). 

 

6  Point P 

 

Equation of PQ: 73 += xy     … (1) 

Equation of PR: 537 −−= xy  …(2) 

(1)   3: 2139 += xy   (3) 

(2) + (3) : 1616 =y  

                    1=y  

From (1) : 7)1(3 += x  

      4−=x  

The coordinates of point P are (–4, 1). 

 

Point Q 

 

Equation of PQ: 73 += xy …(1) 

Equation of QR: 135 +−= xy .(2) 

(2)   3 : 39153 +−= xy ..(3) 

(1) – (3) : 03216 =−x  

=x 2 

From (2) : 313)2(5 =+−=y  

The coordinates of point Q are (2, 3). 

 

Point R 

 

Equation of PR: 537 −−= xy  …(1) 

Equation of QR: 135 +−= xy  …(2) 

(2)   7 :  91357 +−= xy  …(3) 

 

(1) – (3) : 96320 −= x  

 x = 3 

From (2) :  213)3(5 −=+−=y  

The coordinates of point R are (3, –2). 

 

7 The equation of the straight line CD is 

45

24

4

2

−−

−−
=

−

−

x

y
 

3

2

4

2
=

−

−

x

y
 

8263 −=− xy  

     223 −= xy  

Equation of CD: 223 −= xy  … (1) 

Equation of ST: 1072 += xy  … (2) 
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(1)   2 : 446 −= xy     … (3) 

(2)   3 : 30216 += xy  … (4) 

 

(3) – (4) : 0 = 3417 −− x  

2−=x  

From (1) : 2)2(23 −−=y  

        2−=y  

The coordinates of point P are )2,2( −− . 

 

The equation of the straight line HK is 

)2(22 +−=+ xy  

62 −−= xy  

 

 

UPSKILL 7.2b 

 

1 Gradient PQ = 
2

5

15

188
−=

−

−
 

Gradient TU = 
2

5

15

28
−=

+−

+
 

Hence, PQ is parallel to TU. 

 

2 0123 =−+ yx  

 132 +−= xy  

2

1

2

3
+−= xy  

2

3
1

−=m  

1
32
=−−

yx
 

intercept

intercept
2

−

−
−=

x

y
m  

 
2

3

−

−
−=  

 
2

3
−=  

Hence, both straight lines are parallel. 

 

3  0425 =+− yx  

452 −−=− xy  

   2
2

5
+= xy  

   
2

5
=m  

 

  )5(
2

5
4 −=− xy  

25582 −=− xy  

  1752 −= xy  

 

 

 

 

 

UPSKILL 7.2c 

 

1  m1 = Gradient of PQ = 
4

1

48

34
=

−

−
 

m2 = Gradient of TU = 4
76

15
−=

−

−
 

1)4(
4

1
21 −=−=mm  

Hence, PQ is perpendicular to TU. 

 

2 m1 = Gradient of KL = 
8

1

19

45
=

−

−
 

3
4

2 =+
y

x  

128 =+ yx  

       128 +−= xy  

m2 = Gradient of MN = –8 

1)8(
8

1
21 −=−=mm  

Hence, MN is perpendicular to TU. 

 

3 0834 =+− yx  

             843 += xy  

3

8

3

4
+= xy  

3

4
1 =m  

1
68
=+

yx
 

4

3

8

6
2 −=−=m  

1
4

3

3

4
21 −=








−=mm  

Hence, the straight line 0834 =+− yx  is 

perpendicular to the straight line 1
68
=+

yx
. 

 

4 0234 =++ yx  

  243 −−= xy  

3

2

3

4
−−= xy  

   
3

4
−=m  

 

Gradient of the perpendicular line 

= 
4

3
 

The equation of the perpendicular line is 

    )2(
4

3
3 +=− xy  

63124 +=− xy  

1834 += xy  
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5  N = Midpoint = 







=







 +−−

2

5
,0

2

61
,

2

33
 

1
51

24
−=

+

−−
=PSm  

Thus, the gradient the perpendicular line is 1. 

The equation of the perpendicular line is 

)0)(1(
2

5
−=− xy  

xy 252 =−  

  522 += xy  

 

6  (a)  

 

 

 

 

 

 

 

 

 










+

+

+

+−
=

21

)6(2)0(1
,

21

)1(1)8(2
Q  

Q = ( )4,5−  

 

3

2

81

60
−=

+

−
=PQRm  

Gradient of the perpendicular line is 
2

3
. 

The equation of the perpendicular line is 

   )5(
2

3
4 +=− xy  

 15382 +=− xy  

 2332 += xy  

 

(b) Let C be point (h, k). 

 

 

 

 

 

 

 

 

 

 










+

+

+

+−

23

3)20(2
,

23

3)18(2 kh
= )8,9(−  

           






 +−

5

340
,

5

363 kh
= )8,9(−  

Equating the x-coordinates, 

9
5

363
−=

−h
 

45363 −=−h  

93 −=h  

  3−=h  

Equating the y-coordinates, 

8
5

340
=

+ k
 

40340 =+ k  

       =k3 0 

        0=k  

 

Hence, the coordinates of point C are 

( )0,3− . 

3

4

183

200
−=

+−

−
=ABCm  

 

Gradient of the perpendicular line is 

4

3
. 

The equation of perpendicular line is 

( )3
4

3
0 +=− xy  

)3(34 += xy  

934 += xy  

 

7  Midpoint of KL is  








 ++−

2

63
,

2

32
= 









2

9
,

2

1
. 

5

3

23

36
=

+

−
=KLm  

Gradient of perpendicular line = 
3

5
−  

The equation of the perpendicular bisector is 

         







−−=−

2

1

3

5

2

9
xy  

      







−−=−

2

1
10276 xy  

      510276 +−=− xy  

             32106 +−= xy  

             1653 +−= xy  

 

8  (a) Midpoint of BC  

= 






 +−

2

53
,

2

15
 

( )4,2=  

3

1

51

35
−=

−−

−
=BCm  

Gradient of the perpendicular line 3=  

 

The equation of the perpendicular 

bisector is 

)2(34 −=− xy  

634 −=− xy  

23 −= xy  … (1) 
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(b) The equation of the straight line AB is 

25

43

2

4

+

+
=

+

+

x

y
 

1
2

4
=

+

+

x

y
 

24 +=+ xy  

 2−= xy   … (2) 

 

Substitute (1) into (2) : 
223 −=− xx  

      02 =x  

        x = 0 

 

From (2) : 

2−= xy = 220 −=−  

 

Hence, the required point of intersection 

is )2,0( − . 

 

9 (a) 8=+ yx  

8+−= xy  

11 −=m  

PR
m = 1 

 

The equation of PR is 

)2(11 −=− xy  

  1−= xy  

 

(b) 1−=
SQ

m  

The equation of SQ is 

( )52 −−=− xy  

  25++−= xy  

  7+−= xy  

 

(c)      Equation of PTR: 1−= xy     … (1) 

Equation of STQ: 7+−= xy  … (2) 

Substitute (1) into (2) : 
71 +−=− xx  

   82 =x  

     4=x  

Substitute x = 4 into (1) : 

14−=y = 3 

Hence, T is point (4, 3). 

 

        Let R be point (h, k). 

T is the midpoint of PR. 

4
2

2
=

+ h
 3

2

1
=

+ k
 

       6=h        5=k  

Hence, R is point (6, 5). 

 

 

 

 

        Let S be point (a, b). 

T is the midpoint of SQ. 

4
2

5
=

+ a
 3

2

2
=

+ b
 

       3=a        4=b  

Hence, S is point (3, 4). 

 

10  (a)          BDAB
2

1
=  

      
BD

AB
= 

2

1
 

AB : BD = 1 : 2 

 

 

 

 

 

 

 

 

 

 

( )3,2
21

)1(2
,

21

)6(2
−=









+

+

+

+− kh
 

         ( )3,2
3

2
,

3

12
−=







 +− kh
 

Equating the x-coordinates: 

2
3

12
−=

−h
 

        6=h  

Equating the y-coordinates: 

3
3

2
=

+k
 

92 =+k  

     7=k  

 

Hence, D is point (6, 7). 

 

(b) 
2

1

62

13
=

+−

−
=

ABD
m  

Thus, 2−=
CE

m  

Hence, the equation of CE is 

)7(20 −−=− xy  

     142 +−= xy  … (1) 

 

(c) The equation of ABCD: 

   )6(
2

1
1 +=− xy  

622 +=− xy  

      82 += xy  … (2) 

Substitute (1) into (2) : 

8)142(2 +=+− xx  

    8284 +=+− xx  
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              5x = 20 

               x = 4 

 

Substitute x = 4 into (1) : 
14)4(2 +−=y  

6=y  

Hence, C is point (4, 6). 

 

UPSKILL 7.3 

 

1 (a) Area of triangle PQR 

1521

4314

2

1 −−
=  

( )2061358
2

1
−+−++−=  

)13(0
2

1
−−=  

2

13
=  units2 

 

(b) Area of triangle KLM 

3143

2592

2

1
=  

( )220271598
2

1
++−++=  

4932
2

1
−=  

17
2

1
−=  

2

17
=  units2 

 

(c) Area of triangle ABC 

1321

2142

2

1

−

−−
=  

( )6241124
2

1
++−+−−=  

1215
2

1
−−=  

27
2

1
−=  

2

27
=  units2 

 

2 (a) Area of the quadrilateral EFGH 

20512

24232

2

1

−−−

−−
=  

  ( )20268152
2

1
++−−−−=  

  2825
2

1
−−=  

  53
2

1
−=  

  
2

53
=  units2 

 (b) Area of the quadrilateral ABCD 

004100

50605

2

1 −−
=  

  ( )6050
2

1
−−=  

  110
2

1
−=  

  ( )110
2

1
=  

  55=  units2 

 

3        Area of 12=ABC  units2 

12
21082

171

2

1
=

−

h
 

   24
21082

171
=

−

h
 

( ) 24108142708 =−+−+− hh  

  24666 =−− h  

411 =−− h  

    411 =−− h  

 

411 =−− h     or     411 −=−− h  

15=−h     7−=h  

  15−=h    

 

4    Area of the quadrilateral TUVW = 18 units2 

18
35113

1431

2

1
=

−

−− p
 

185433(12151 =−+−−+++ pp  

36232 =− p  

    36232 =− p  

36232 =− p     or 36232 −=− p  

42 =− p        682 −=− p  

2−=p            34=p  

 

5                      Area of 0=LMN  

           0
444

2412

2

1
=

−−

hh
 

( ) 08441642 =−+−++− hhhh  

                                  0126 =+h  

                                           h = 2−  

 

6 (a)(i)   Area of ABC  

=
4264

8168

2

1

−−−

−−−
 

= )16624(41248
2

1
−+−−++  
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= 98
2

1
 

= 49 units2 

(ii)   AC = 
22 )46()86( +−++  

4196+=AC  

AC = 200  

1421.14=AC  units 

 

(b) Let the perpendicular distance from point 

B to the straight line AC be h units. 

        Area of ABC =49 


2

1
Base Height = 49 

        491421.14
2

1
= h  

                              930.6=h  

 

Hence, the shortest distance from B to 

AC is 6.930 units. 

 

UPSKILL 7.4 

 

1                                                    5=PA  

                       5)6()4( 22 =−+− yx  

                          
222 5)6()4( =−+− yx  

0253612168 22 =−+−++− yyxx  

               027128 22 =+−+− yyxx  

 

2   BQ = CQ 

BQ2 = CQ2 

( ) ( ) ( ) ( )2415
222

−++=−+− yxyx  

=+−++− 122510 22 yyxx  

44168 22 +−+++ yyxx  

06218 =++− yx  

    039 =++− yx  

                    39 −= xy  

 

3        
1

2
=

HK

HJ
 

        HKHJ 2=  

      222 2 HKHJ =  

  2222 )2()0(4)0()3( ++−=−+− yxyx  

    ( )44496 2222 +++=++− yyxyxx  

    16164496 2222 +++=++− yyxyxx  

0716633 22 =++++ yxyx  

 

4     
2

3
=

KQ

KP
 

  KQKP 32 =  

22 94 KQKP =  

( ) ( )  =−+−
22

124 yx ( ) ( ) 22
219 +++ yx  

( )12444 22 +−++− yyxx  = 

( )44129 22 +++++ yyxx  

2084164 22 +−+− yyxx  = 

45369189 22 ++++ yyxx  

025443455 22 =++++ yxyx  

 

5   JNJM 2=    

222 2 JNJM =  

( ) ( ) 2222
)0(24)1(0 −+−=++− yxyx  

  ( )2222 44412 yxxyyx ++−=+++  

  
2222 41616412 yxxyyx ++−=+++  

01521633 22 =+−−+ yxyx  

 

(a)    At the y-axis, x = 0 

01523 2 =+− yy  

176)15)(3(4)2(4 22 −=−−=− acb  

Since 042 − acb , the locus of J does 

not intersect the y-axis. 

 

(b) At the x-axis, y = 0 

015163 2 =+− xx  

76)15)(3(4)16(4 22 =−−=− acb  

Since 042 − acb , the locus of J will 

intersect the x-axis. 

 

6     Since APB = 90o 

       1−=
PBAP

mm  

1
6

0

3

2
−=









−

−









−

+

x

y

x

y
 

     1
189

2
2

2

−=
+−

+

xx

yy
 

            1892 22 −+−=+ xxyy  

0182922 =++−+ yxyx  

 

7  Since APB = 90o 

       1−=
PBAP

mm  

1
2

2

0

2
−=









−

+









−

−

x

y

x

y
 

             1
2

4
2

2

−=
−

−

xx

y
 

               xxy 24 22 +−=−  

04222 =−−+ xyx  
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8  Since MQN = 90o 

       1−=
QNMQ

mm  

1
3

0

1

4
−=









−

−









−

−

x

y

x

y
 

        1
34

4
2

2

−=
+−

−

xx

yy
 

              344 22 −+−=− xxyy  

034422 =+−−+ yxyx  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Summative Practice 7 

 

1 (a)       2== DCAB mm  

The equation of AB is 
)2(27 −=− xy  

427 −=− xy  

      32 += xy  

 

(b) 
2

11
−=−=

DC
AD

m
m  

The equation of AD is 

)3(
2

1
)1( −−=−− xy  

   322 +−=+ xy  

         12 +−= xy  

 

(c)     32 += xy  … (1) 

12 +−= xy  … (2) 

 

Substitute (1) into (2) : 
1)32(2 +−=+ xx  

     164 +−=+ xx  

           55 −=x  

             1−=x  

 

From (1) : 
13)1(2 =+−=y  

 

Hence, the coordinates of point A are 

1)1,(− . 

 

(d) Area of BAD  

7117

2312

2

1

−

−
=  

( )2372112
2

1
−+−−++=  

15=  units2 

Hence, the area of the rectangle 

ABCD  

= 30152 =  units2 

 

2 (a)  
2

1

26

79
=

−

−
=PQm  

2−=PSm  

The equation of PS is 

)2(27 −−=− xy  

427 +−=− xy  

     112 +−= xy   

 

(b) Substitute 112 +−= xy  into 

4427 =− yx , 

44)112(27 =+−− xx  
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      442247 =−+ xx  

                    6611 =x  

                       6=x  

When 6=x , 111)6(2 −=+−=y  

Hence, S is point )16( −, . 

 

(c) 








+

−+

+

+
=

31

)1(1)7(3
,

31

)6(1)2(3
T  

  5)(3,=  

 

(d)   Area of PQRS = 30 units2 

79
2

447
17

2662

2

1
−

−
k

k
= 30 

 

 

 

 

 

 

 

 

429)447(32 ++−+− kk  

  6018)447(342 =+−+−− kk  

429)447(32 ++−+− kk  

       6018)447(342 =−−−+− kk  

                              601020 =+− k  

                                            8=k  

When 8=k , 6
2

44)8(7
=

−
=y  

Hence, R is point (8, 6). 

 

3 (a) The equation of AB is 1
515
=+

yx
. 

 

(b)         DBAD 23 =  

       
3

2
=

DB

AD
 

3:2: =DBAD  

 

 

 

 

 

 

 

 

 

 










+

+

+

+
=

32

)0(2)5(3
,

32

)15(2)0(3
D  

)3,6(=D  

 

 

 

(c)  
3

1

015

50
−=

−

−
=

AB
m  

3=
CD

m  

The equation of CD is 

)6(33 −=− xy  

1833 −=− xy  

 153 −= xy  

Hence, the y-intercept is –15. 

 

4 (a) Equation of AB : 86 −= xy  … (1) 

 Equation of AN: 1625 += xy .. (2) 

Substitute (1) into (2) : 

162)86(5 +=− xx  

1624030 +=− xx  

       5628 =x  

           x = 2 

When x = 2, 
48)2(6 =−=y  

Hence, the coordinates of point A are       

(2, 4). 

 

(b)  M is the midpoint of AC. 

Let C is point (h, k). 

)8,5(
2

4
,

2

2
=







 ++ kh
 

Equating the x-coordinates: 

5
2

2
=

+ h
 

h = 8 

Equating the y-coordinates: 

8
2

4
=

+ k
 

      12=k  

Hence, the coordinates of point C are    

(8, 12). 

 

(c) The equation of AN is 

5

16

5

2
1625 +=+= xyxy  . 

5

2
=

AN
m  

Thus, =
CN

m
2

5
−  

The equation of CN is  

   ( )8
2

5
12 −−=− xy  

405242 +−=− xy  

6452 +−= xy  

 

(d) 6==
ABCD

mm  

The equation of CD is  

)8(612 −=− xy  

48612 −=− xy  

366 −= xy  

When x = k,  

4427 =− yx  

4427 =− yk  

2

447 −
=

k
y  
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(e) Equation of CD: 366 −= xy  …   (1) 

Equation of AD: 1625 += xy  …(2) 

Substitute (1) into (2) : 

 
162)366(5 +=− xx  

16218030 +=− xx  

  19628 =x  

      x = 7 

From (1): 
366 −= xy  

36)7(6 −=y  = 6 

Hence, the coordinates of point D are 

(7, 6). 

 

(f) Area of triangle ADC 

  
41264

2872

2

1
=  

  = )244828(328412
2

1
++−++  

  = )28(
2

1
 

  = 14 units2 

Hence, the area of the parallelogram 

ABCD 

= 14   2 

= 28 units2 

 

5 (a)                          OT = 2OV 

                         OT2 = 4OV2 

( ) ( )  2222
)010()05(40010 −−+−−=−+− p

                ( )100254100 2 +=+ p  

                          1004001002 −+=p  

                           4002 =p  

                              p = 20 

 

(b) 
VOUT

mm = = 2
50

100
=

+

+
 

The equation of UT is 

)20(210 −=− xy  

40210 −=− xy  

       302 −= xy  

 

(c) 

VO
UV m

m
1

−= =
2

1
−  

The equation of UV is 

)5(
2

1
10 +−=+ xy  

5202 −−=+ xy  

2052 −−−= xy  

252 −−= xy  

 

 

(d) Equation of UT : 302 −= xy     … (1) 

Equation of UV : 252 −−= xy … (2) 

 

Substitute (1) into (2) : 
            252 −−= xy  

25)302(2 −−=− xx  

    25604 −−=− xx  

            355 =x  

              x = 7 

From (1) :  
302 −= xy  

30)7(2 −=y  

16−=y  

Hence, U is point (7, 16− ). 

 

(e) O(0, 0), T(20, 10), U(7, 16− ), V(–5, –10)  

Area of OTUV 

01016100

057200

2

1

−−

−
=  

= ( )8070)10(7)16(20
2

1
+−−+−  

= 15070320
2

1
−−−  

= 540
2

1
−  

= 270 units2 

 

6 (a) The equation of SQ is  
 042 =−+ yx  

            42 +−= xy  

             2
2

1
+−= xy  

2

1
−=

SQ
m  

2=
PR

m  

The equation of PR is 
)1(25 +=− xy  

      522 ++= xy  

      72 += xy  

 

(b) At point Q, (x-axis), y = 0 : 

2
2

1
+−= xy  

2
2

1
0 +−= x  

40 +−= x  

4=x  

Q is point (4, 0). 

 

Equation of PTR: 72 += xy     … (1) 

Equation of STQ: 2
2

1
+−= xy  … (2) 
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Substitute (1) into (2) : 

2
2

1
72 +−=+ xx  

4144 +−=+ xx  

        105 −=x  

          2−=x  

 

From (1):  
72 += xy  

7)2(2 +−=y  

3=y  

Hence, T is point )3,2(− . 

 

Let R is point (h, k). 








 +−

2

5
,

2

1 kh
= ( )3,2−  

2
2

1
−=

−h
  3

2

5
=

+k
 

      3−=h          1=k  

Hence, R is point )1,3(− . 

 

Let S is point (a, b). 

( )3,2
2

0
,

2

4
−=







 ++ ba
 

2
2

4
−=

+a
 3

2
=

b
 

8−=a   6=b  

Hence, S is point )6,8(− . 

 

(c) P(–1, 5), Q(4, 0), R(–3, 1), S(–8, 6) 

Area of PQRS 

56105

18341

2

1 −−−−
=  

( )682040184
2

1
−−−−−=  

60
2

1
−=  

= 30 units2 

 

7 (a) Midpoint of PR 

 = 






 ++−

2

15
,

2

51
 

( )3,2=  

 

(b) 025 =−+ yx  

25 +−= xy  

5−=
QS

m  

The equation of QS is 

)2(53 −−=− xy  

3105 ++−= xy  

135 +−= xy  

 

(c) 
3

2

)1(5

51
−=

−−

−
=

PR
m  

2

3
=

QR
m  

The equation of QR is 

   ( )5
2

3
1 −=− xy  

15322 −=− xy  

      1332 −= xy  

 

(d) (i)  Equation of QS: 135 +−= xy  … (1) 

        Equation of QR: 1332 −= xy  … (2) 

    Substitute (1) into (2) : 
                1332 −= xy  

  ( ) 1331352 −=+− xx  

    1332610 −=+− xx  

              x13 = 39 

   3=x  

   From (1) : 
  135 +−= xy  

  213)3(5 −=+−=y  

  Hence, Q is point (3, –2). 

 

  Let S is point (h, k). 

 ( )3,2
2

2
,

2

3
=







 −+ kh
 

  2
2

3
=

+h
  3

2

2
=

−k
 

   43 =+h   62 =−k  

     1=h         8=k  

  Hence, S is point )8,1( . 

 

(ii) P(–1, 5), Q(3, –2), R(5, 1), S(1, 8) 

 Area of the parallelogram PQRS 

58125

11531

2

1

−

−−
=  

( )81101554032
2

1
−+−−+++=  

52
2

1
=  

= 26 units2 

 

8  (a) 3
24

82
−=

−

−
=

QP
m  

3

1
=

QR
m  

The equation of QR is 

    ( )2
3

1
8 −=− xy  

2243 −=− xy  

        223 += xy  
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(b)   Equation of QR: 223 += xy  … (1) 

Equation of PR: 2−= xy  … (2) 

Substitute (2) into (1) : 
        223 += xy  

22)2(3 +=− xx  

   2263 +=− xx  

         282 =x  

           14=x  

 

From (2) : 
2−= xy  

12214 =−=y  

 

Hence, R is point )12,14( . 

 

(c)   Let S is point (h, k). 

 Midpoint of QS = Midpoint of PR 

    






 ++
=







 ++

2

122
,

2

144

2

8
,

2

2 kh
 

Equating the x-coordinates, 

182 =+h  

      h = 16 

Equating the y-coordinates, 
148=+k  

     6=k  

Hence, S is point (16, 6). 

 

 (d) P(4, 2), Q(2, 8), R(14, 12), S(16, 6) 

Area of PQRS 

= 
261282

4161424

2

1
 

)241921124(32842432
2

1
+++−+++=  

332172
2

1
−=  

160
2

1
−=  

= 80 units2 

 

9 (a)   Equation of PQ: 123 += xy     … (1) 

Equation of RQ: 1253 −= xy   … (2) 

Substitute (2) into (1) : 
12125 +=− xx  

       244 =x  

          6=x  

From (1) :  1263 +=y  

  6=y  

Hence, Q is point (6, 6). 

 

 

 

 

 

 

 

(b) 
3

1
==

PQOR
mm  

The equation of OR is  

xy
3

1
=   … (1) 

The equation of QR is 1253 −= xy   (2) 

Substitute (1) into (2) : 

125
3

1
3 −=








xx  

         125 −= xx  

       124 =x  

         3=x  

 

From (1) : 

1)3(
3

1
==y  

Hence, R is point (3, 1). 

 

(c)  
3

1
=

PQ
m  

Thus, the gradient of the perpendicular 

line is 3− . 

The equation of the straight line that 

passes through the point R and is 

perpendicular to PQ is 

)3(31 −−=− xy  

     103 +−= xy  

 

10 (a) Let R is point (x, y). 

  BRAR =  
22 BRAR =  

      2222
)2()1()4()1( −−+−=−+−− yxyx  

2222 )2()1()4()1( ++−=−++ yxyx  

441216812 2222 ++++−=+−+++ yyxxyyxx  

012124 =+− yx  

 033 =+− yx  

Hence, the equation of PQ 

is 033 =+− yx . 

 

 (b) (i) 033 =+− yx   … (1) 

072 =−+ yx  … (2) 

(1) – (2) : 0105 =+− y  

2=y  

From (1) : 03)2(3 =+−x  

   3=x  

Hence, the coordinates of the 

traffic light are (3, 2). 

 

(ii)  When 








3

4
,1C  is substituted into 

033 =+− yx , then 
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3
3

4
31 +








−  

0=  

When 








3

4
,1C  is substituted into 

072 =−+ yx , then 

7
3

4
21 −








+  

3

10
−=  ( 0 ) 

 

Hence, the road PQ passes through 










3

4
,1C  and the road ST does not 

pass through the point 








3

4
,1C . 

 

11 (a) (i) 

  

 

 

 

 

 

 

 

 

 

Let A be point (h, k). 

)5,0(
32

)11(23
,

32

)6(23
=









+

+

+

+ kh
 

)5,0(
5

223
,

5

123
=







 ++ kh
 

 

Equating the x-coordinates, 

0
5

123
=

+h
 

0123 =+h  

123 −=h  

4−=h  

 

Equating the y-coordinates, 

5
5

223
=

+k
 

25223 =+h  

33 =h  

1=h  

 

Hence, the coordinates of point A 

are 1)4,(− . 

 

 

 

 

 (ii) The equation of the straight 

line AD is 

)4(2

17

)4(

1

−−

−−
=

−−

−

x

y
 

3

4

4

1
−=

+

−

x

y
 

16433 −−=− xy  

1343 −−= xy  

 

(iii)  Area of ACD  

17111

4264

2

1

−

−−
=  

( )2822624244
2

1
++−+−−=

140
2

1
−=  

70=  units2 

 

(b) Let P be point (x, y). 
PDPC 2=  

=−+− 22 )11()6( yx  

22 )]7([)2(2 −−+− yx  

=−+− 22 )11()6( yx  

 222 )]7([)2(2 −−+− yx  

=+−++− 121223612 22 yyxx  

 4914444 22 ++++− yyxx  

=+−+− 1572212 22 yyxx  

212564164 22 +++− yyxx  

05578433 22 =++−+ yxyx  

 

12 (a) (i) Area of PQRS 

412194

5015145

2

1 −−
=  

( )528556152895
2

1
−+−++−=

388
2

1
−=  

194=  units2 

 

(ii)  

 

 

 

 

 

 

 

 

Let A be point (h, k) 

CB : BA = 3 : 1 
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)5,2(
13

3)11(1
,

13

3)11(1
=









+

+

+

+ kh
 

)5,2(
4

311
,

4

311
=







 ++ kh
 

Equating the x-coordinates, 

2
4

311
=

+ h
 

8311 =+ h  

33 −=h  

1−=h  

 

Equating the y-coordinates, 

5
4

311
=

+ k
 

20311 =+ k  

93 =k  

3=k  

 

Hence, A is point 3)1,(− . 

 

(b) Let T be point (x, y). 
3=TC  

3)11()11( 22 =−+− yx  

9)11()11( 22 =−+− yx

91212212122 22 =+−++− yyxx  

0233222222 =+−−+ yxyx

 

13 (a) (i) The equation of PS is  
2352 −= xy  

2

23

2

5
−= xy  

2

5
=PSm  

5

2

2

5

11
−=









−=−=

PS
PQ

m
m  

 

The equation of PQ is  

 )2(
5

2
)2( −−−=−− xy  

)2(2)2(5 +−=+ xy  

 42105 −−=+ xy  

         1425 −−= xy  

 

(ii)  Equation of PS: 2352 −= xy  … (1) 

Equation of PQ: 1425 −−= xy  … (2) 

 

          1152510 −= xy  … (1) 5  

     (–) 28410 −−= xy    …  (2) 2  

 
                                 87290 −= x  

                                  3=x  

 

When 3=x , 

23)3(52 −=y  

4−=y  

 

Hence, P is point 4)(3, − . 

 

(b) The equation of PS is 2352 −= xy . 

When 1=y , 235)1(2 −= x  

                        255 =x  

                          5=x  

Hence, S is point )1,5( . 

 

Let T be point (x, y). 
                                      5=TS  

           5)1()5( 22 =−+− yx  

              222 5)1()5( =−+− yx  

25122510 22 =+−++− yyxx  

        01210 22 =+−+− yyxx  

 

14  (a) Area of AOB  

5505

4604

2

1

−

−−
=  

2030
2

1
−=  

= 5 units2 

 

(b)  

 

 

 

 

 

 

 

 










+

−+

+

+−
=

23

)5(3)5(2
,

23

)6(3)4(2
C  

1)(2, −=  

 

(c) Let Q be point (x, y). 
QAQB 2=  

=−−+− 22 )]5([)6( yx  

22 )5()]4([2 −+−− yx  

=++− 22 )5()6( yx  

 222 )5()4(2 −++ yx  

=++++− 25103612 22 yyxx  

( )25101684 22 +−+++ yyxx  

=++++− 25103612 22 yyxx  

10040464324 22 +−+++ yyxx  
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0103504433 22 =+−++ yxyx  

 

15 (a) (i) xy
3

4
−=  

3

4
−=OAm  

4

3

3

4

1
=









−

−=ABm  

 
254 += kxy  

   
4

25

4
+= x

k
y  

4

k
mAB =  

 

3
4

3

4
== k

k
 

 

(ii) 2534 += xy  … (1) 

xy
3

4
−=  … (2) 

 

Substitute (2) into (1) : 

253
3

4
4 +=








− xx  

      75916 +=− xx  

         7525 −=x  

             3−=x  

From (2) : 4)3(
3

4
=−−=y  

Hence, A is point 4)3,(− . 

 

 

(b) (i)  

 

 

 

 

 

 

 

 

Equating the x-coordinates, 

0
13

3)3(1
=

+

+− h
 

               1=h  

 

Equating the y-coordinates, 

4

25

13

3)4(1
=

+

+ k
 

     2534 =+ k  

            7=k  

Hence, B is point (1, 7) 

 

(ii)
3

4
−== OACB mm  

 

The equation of BC is 

   )1(
3

4
7 −−=− xy  

44213 +−=− xy  

       2543 +−= xy  

 

(c)     PBPA 2=  
222 2 PBPA =  

 22222 )7()1(2)4()3( −+−=−++ yxyx

 

=+−+++ 16896 22 yyxx  

( )4914124 22 +−++− yyxx  

=+−++ 2586 22 yyxx  

20056484 22 +−+− yyxx  

0175483143 22 =+−+− yyxx  

 

16 

 

 

 

 

 

 

 

 

 

 

 

 (a) Let Q be point (x, y). 

 
                                   5=QM  

         5)2()4( 22 =−+− yx  

            222 5)2()4( =−+− yx  

2544168 22 =+−++− yyxx  

      0548 22 =−−+− yyxx  

 

(b) (i) Since P(1, k) lies on the locus of Q, 

054(1)81 22 =−−+− kk  

               01242 =−− kk  

              0)6)(2( =−+ kk  

2−=k  or 6 

2−=k  is not accepted. 

6=k  

 

 (ii) Since the points P and R lie on the 

locus of Q, the distances of the 

points from point M are equal. This 

means that M is the midpoint of PR. 
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Let R be point (a, b). 

)2,4(
2

6
,

2

1
=







 ++ ba
 

By comparison, 

4
2

1
=

+ a
 and 2

2

6
=

+ b
 

      7=a          

2−=b  

 

Hence, R is point 2)(7, − . 

 

 

(c) )2,7(),6,1(),0,0( −RPO  

 

Area of OPR  

0260

0710

2

1

−
=  

422
2

1
−−=  

44
2

1
−=  

22−=  

22=  units2 

 

 

17 (a) (i) Area of OAB  

0150

0630

2

1

−

−
=  

)30(3
2

1
−−−=  

27
2

1
=  

5.13=  units2 

 

 (ii) ( ) ( )22
)5(1)3(6 −−+−−=AB  

  22 69 +=  

  117=  

  82.10=  units 

 

(b) (i)   Let ),( yxP =  

        PBPA 2=  

    ( ) ( )22
2PBPA =  

       22 4PBPA =  

( ) ( ) =−−+−−
22

)5()3( yx  

( )22 )1()6(4 −+− yx  

( ) ( ) ( )2222
)1()6(453 −+−=+++ yxyx

 

=+++++ 251096 22 yyxx  

( )1236124 22 +−++− yyxx  

=+++++ 251096 22 yyxx  

484144484 22 +−++− yyxx  

1141835430 22 +−+−= yyxx  

038618 22 =+−+− yyxx  

 

(ii) At the y-axis, 0=x . 

0386)0(180 22 =+−+− yy  

                        03862 =+− yy  

 

acb 42 −  

)38)(1(4)6( 2 −−=  

15236−=  

116−=  

Since 042 − acb , the quadratic 

equation does not have real roots. 

Hence, the locus of P will not 

intersect the y-axis. 

 

18 (a) (i)  Gradient of the straight line 

52052 −==−− xyyx  is 2. 

2= BCm  

2

11
−=−=

BC
AB

m
m  

 

Hence, the equation of the straight 

line AB is 

   )( 11 xxmyy −=−  

     )10(
2

1
)5( −−−=−− xy  

 

 

 

 
  )10()5(2 +−=+ xy  

   10102 −−=+ xy  

202 −−= xy   

 

(ii) Equation of BC: 052 =−− yx   ... (1) 

      Equation of AB: 0202 =++ yx ... (2) 

 

01024 =−− yx  ... (1) 2  

           (+)    0202 =++ yx  ... (2) 

           0105 =+x  

                               2−=x  

 

From (1): 

05)2(2 =−−− y  

               9−=y  

 

Hence, B is point (–2, –9). 

 

 

 

At point A (–10, –5), 

5,10 11 −=−= yx . 
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(b)  

 

 

 

 

 

 

 

 

 

                                    B = (–2, –9) 

)9,2(
32

2)5(3
,

32

2)10(3
−−=









+

+−

+

+− kh
 

  )9,2(
5

215
,

5

230
−−=







 +−+− kh
 

 

Equating the x-coordinates: 

2
5

230
−=

+− h
 

          202 =h  

            10=h  

 

Equating the y-coordinates: 

9
5

215
−=

+− k
 

          302 −=k  

            15−=k  

 

Hence, D is point )15,10( − . 

 

Area of ADO  

50155

1001010

2

1

−−−

−−
=  

)50(150
2

1
−−=  

200
2

1
=  

100=  units2 

 

(c) Let P be point (x, y). 

       Since 
o90=APB , AP is perpendicular 

to PB. 

Hence,        ( ) ( ) 1−=PBAP mm  

  1
)2(

)9(

)10(

)5(
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−−

−−

x

y

x

y
 

                1
)2)(10(

)9)(5(
−=

++

++

xx

yy
 

                  

)2)(10()9)(5( ++−=++ xxyy  

                 

( )20124514 22 ++−=++ xxyy  

065141222 =++++ yxyx  

 

19  (a) (i) Radius of circle,  

MA = ( ) ( )22
0331 −++  

25=MA  

MA = 5 

 
5=MR  

5)3()1( 22 =−+− yx  

222 59612 =+−++− yyxx  

0156222 =−−−+ yxyx  

 

(ii) 0156)4(24 22 =−−−+ kk  

0156816 2 =−−−+ kk  

0762 =−− kk  

 0)7)(1( =−+ kk  

1−=k  or 7=k  

1−=k  is not accepted because the 

question states that 0k . 

7=k  

(b) Gradient MA = 
31

03

+

−
  = 

4

3
 

Hence, gradient 
3

4
−=MC  

The equation of MC is 

)3(
3

4
0 +−=− xy  

1243 −−= xy  

At C, x = 0 

12)0(43 −−=y  

 4−=y  

Hence, C is point )4,0( − . 

 

Area of OAC 
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= 6 units2 

 

 

 

 


