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Form 4 Chapter 3 

Systems of Equations 

Fully-Worked Solutions 

 
UPSKILL 3.1a 

 

1 (a)    4 rqp … (1) 

862  rqp  … (2) 

032  rqp  … (3) 

 

   4 rqp      … (1) 

(+)  862  rqp      … (2) 

 

  1273  rp  … (4) 

 

8222  rqp  … (1)   2 

(–)    032  rqp  … (3) 

 

  85  rp  … (5) 

 

 

   1273  rp  … (4) 

(–)    24153  rp  … (5)   3 

 

128  r  

8

12




r  

2

3
r  

 

From (4) : 

12
2

3
73 








p  

24216 p  

       36 p  

         
2

1
p  

 

From (1) : 

4
2

3

2

1
 q  

42 q  

      2q  

 

(b)        0 tsr    … (1) 

12535  tsr   … (2) 

6510  tsr    … (3) 

 

     0 tsr  … (1) 

(–)  6510  tsr  … (2) 

 

                        669  tr  

  223  tr  … (4) 

 

0333  tsr    … (1)   3 

(+)   12535  tsr  … (2) 

 

 1288  tr  

 322  tr  … (5) 

 

223  tr  … (4) 

  (–)   322  tr    … (5) 

 

   55  r  

       1r  
 

From (4) : 22)1(3  t  

232 t  

   
2

1
t  

 

From (1) : 0
2

1
1  s  

   5.1s  
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(c)  132  mdb  … (1) 

8 mdb     … (2) 

1143  mdb  … (3) 

 

    8 mdb     … (2) 

(+)   1143  mdb     … (3) 

 

       334  mb  … (4) 

 

   132  mdb  … (1) 

(+) 24333  mdb  … (2)   3 

 

       2525  mb  … (5) 

 

668  mb      … (4)   2 

(+) 75615  mb  … (5)   3 

 

       6923 b  

           3b  

 

From (4) : 33)3(4  m  

153 m  

  m = 5 

 

From (1) :  

153)3(2  d  

03 d  

d = 0 

2 (a) mkh  2  

 2 mkh  … (1) 

 

932  kmh  

932  mkh  … (2) 

 

          mhk 232   

223  mkh  … (3) 

 

     2 mkh  … (1) 

(+) 932  mkh  … (2) 

 

        1143  mh  … (4) 

 

         2 mkh    … (1) 

(–)    223  mkh  … (3) 

 

432  mh     … (5) 

 

         2286  mh  … (4)  2 

(+)  1296  mh  … (5)   3 

 

3417 m  

2m  

 

From (4) : 1143  mh  

11)2(43 h  

           33 h  

             1h  

 

From (1) : 

221  k  

           k = –1 
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(b)         22  mkh  

22  mkh     … (1) 

 

      6 kmh  

6 mkh      … (2) 

 

           mkh 327   

732  mkh     … (3) 

 

22  mkh     … (1) 

(+)   6 mkh      … (2) 

 

  823  mh      … (4) 

 

4224  mkh     … (1)   2 

 (–)     732  mkh     … (3) 

 

1153  mh       … (5) 

 

823  mh      … (4) 

(–)   1153  mh    … (5) 

 

        33 m  

          1m  

 

From (4) : 8)1(23 h  

  63 h  

   2h  

 

From (1)  : 21)2(2  k  

142 k  

3k  

 

(c)         mkh  932  

932  mkh  … (1) 

 

       mkh 411   

114  mkh  … (2) 

 

       2335  hmk  

2353  mkh  … (3) 

 

    114  mkh  … (2) 

(+) 2353  mkh  … (3) 

 

         124 mh  … (4) 

 

       932  mkh    … (1) 

(+)  331233  mkh  … (2) 

 

        42135  mh  …(5) 

 

         1561352  mh  … (4)   13 

(+)   42135  mh  …(5) 

 

         11457 h  

2h  

 

From (4) : 12)2(4  m  

4m  

 

From (1) :  932  mkh  

943)2(2  k  

                   4493 k  

                     3k  
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UPSKILL 3.1b 

 

1 The total amount invested in ASB, ASW and 

ASM is RM40 000. 

00040 zyx  … (1) 

 

The amount invested in ASM is RM10 000 

more than that of ASW. 

00010 yz  … (2) 

 

Dividend = RM3 400 

4003
100

9

100

9

100

7
 yx  

000340997  zyx  … (3) 

 

000280777  zyx  … (1)   7 

(–)   000340997  zyx  … (3) 

0006022  zy  

   00030 zy  … (4) 

 

  00010 yz  … (2) 

(–) 00030 zy  … (4) 

 

000402 z  

  00020z  

 

From (2) : 0001000020  y  

00010y  

 

From (1) :                  00040 zyx  

000400002000010 x  

                             00010x  

 

2  0004622  zyx  … (1) 

00082243  zyx  … (2) 

000100344  zyx  … (3) 

 

  00082243  zyx  … (2) 

(–) 000100344  zyx  … (3) 

 

00018 zx  … (4) 

 

 00092244  zyx  … (1)   2 

(–) 00082243  zyx  … (2) 

 

00010x  

 

From (4) : 00018 zx  

  0001800010  z  

                   0008z  

 

From (1) :  

                  0004622  zyx  

0004600082)00010(2  y  

000182 y  

  0009y  
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3  6601708060  zyx … (1) 

 1001503080  zyx … (2) 

 430102030  zyx   … (3) 

 

6601708060  zyx … (1) 

(–)  860204060  zyx   … (3)   2 

 

8005040  zy  … (4) 

 

  28013560640480  zyx … (1)   8 

(–)  6006300180480  zyx … (2)   6 

 

6806260460  zy  … (5) 

 

   8054  zy     … (4)   
10

1
 

  3341323  zy  … (5)   
20

1
 

 

8054  zy  … (6) 

3341323  zy … (7) 

 

 04016552  zy     … (6)   13 

(–)  670165115  zy    … (7)   5 

 

63063  y  

      10y  

 

From (6) : 805)10(4  z  

                                8z  

 

From (1) :  

6601)8(70)10(8060 x  

 5x  

 

UPSKILL 3.2a 

 

1 (a) 1 yx   … (1) 

 1722 22  yx  … (2) 

 

From (1) : 

xy 1  (3) 

 

Substitute (3) into (2) : 

              17)1(22 22  xx  

  0172122 22  xxx  

0172422 22  xxx  

  01544 2  xx  

    03252  xx  

2

5
x  or x = 

2

3
  

 

From (3) : 

When 
2

5
x , 

2

5
1y   = 

2

3
  

When 
2

3
x , 

2

5

2

3
1 








y  

 

   (b) yx 21   … (1) 

0262  xyx  …(2) 

 

From (1) : 

12  yx  (3) 

 

Substitute (3) into (2) : 

   026)12()12( 2  yyy  

0262144 22  yyyy  

   02556 2  yy  

  0)53(52  yy  

2

5
y  or 

3

5
y  

 

When 
2

5
y , 41

2

5
2 








x  

When 
3

5
y , 

3

13
1

3

5
2 








x  
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   (c)   022  yx   … (1) 

016222  yxyx  … (2) 

 

From (1) :  

22  xy … (3) 

Substitute (3) into (2) : 

01)22(62)22( 22  xxxx  

0112122484 22  xxxxx  

      0725 2  xx  

0)1()75(  xx  

5

7
x  or 1x  

 

When 
5

7
x , 

5

24
2

5

7
2 








y  

When 1x , 02)1(2 y  

 

   (d) 2 yx   … (1) 

  1222  yxyx  … (2) 

 

From (1) : 

xy  2  … (3) 

 

Substitute (3) into (2) : 

           12)2()2( 22  xxxx  

012442 222  xxxxx  

   0822  xx  

0)2)(4(  xx  

4x  or 2x  

 

From (3) : 

When x = 4, 242 y  

When x = –2, 4)2(2 y  

 

2 (a) 232  yx   … (1) 

 51812 22  yx  … (2) 

 

From (1) : 

232  yx  

         
3

22 x
y


  … (3) 

 

Substitute (3) into (2) : 

           5
3

22
1812

2
2 







 


x
x  

05
9

484
1812

2
2 













 


xx
x  

     05484212 22  xxx  

      05816812 22  xxx  

                    031620 2  xx  

0)310()12(  xx  

2

1
x  or 

10

3
x  

 

From (3) : 

When 
2

1
x , 

3

1

3

2

1
22













y  

When 
10

3
x , 

15

7

3

10

3
22













y  

 

(b) 123  yx   … (1) 

1126 2  yxy  … (2) 

 

From (1) : 

3

21 y
x


  … (3) 

 

Substitute (3) into (2) : 

   112
3

21
6 2 







 
y

y
y  

0112)21(2 2  yyy  

  011242 22  yyy  

             0128 2  yy  

      0)12)(14(  yy  

4

1
y  or 

2

1
y  

 

From (3) : 

When 
4

1
y , 

6

1

3

4

1
21













x  

When 
2

1
y , 

3

2

3

2

1
21













x  

 

   (c) 432  yx   … (1) 

322  yxyx  … (2) 

 

From (1) : 

3

24 x
y


  … (3) 

Substitute (3) into (2) : 

        03
3

24

3

24
2

2 






 








 


xx
xx  

         027)24(2439 22  xxxx  

027416166129 222  xxxxx  

     01147 2  xx  

0)1)(117(  xx  

7

11
x  or 1x  
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From (3) : 

When 
7

11
x , 

7

2

3

7

11
24













y  

When 1x , 
 

2
3

124



y  

 

3 (a)   
2

5

2

1
 yx  

52  yx  

       52  xy  … (1) 

 

        
y

yx
2

2   

     22 2  yxy  

022 2  yxy  … (2) 

Substitute (1) into (2) : 

      02)52()52(2 2  xxx  

0225204104 22  xxxx  

     027308 2  xx  

0)32)(94(  xx  

4

9
x  or 

2

3
x  

 

From (1) : 

When 
4

9
x , 

2

1
5

4

9
2 








y  

When 
2

3
x , 25

2

3
2 








y  

 

(b)     1
34


yx
 

1
12

43


 yx
 

1243  yx  

         
4

312 x
y


  … (1) 

 

               
12

723


xy
 

            
12

723




xy

yx
 

         xyyx 72436   

024736  yxyx  … (2) 

 

Substitute (1) into (2) : 

 0
4

312
24

4

312
736 







 








 


xx
xx  

0)312(24)312(7144  xxxx  

  0722882184144 2  xxxx  

                   028813221 2  xx  

                        096447 2  xx  

 

0)8)(127(  xx  

7

12
x  or 8x  

 

From (1) : 

When x = 
7

12
, 

7

12

4

7

12
312













y  

When x = 8 , 
 

9
4

8312



y  

 

4  (a) 752512 22  xyxy  

752  xy  

2

57 x
y


  … (1) 

 

7512 22  xy  … (2) 

Substitute (1) into (2) : 

              075
2

75
12 2

2








 
x

x
 

075
4

497025
12 2

2














 
x

xx
 

  0754970253 22  xxx  

07514721075 22  xxx  

              014021070 2  xx  

                        0232  xx  

                   0)2)(1(  xx  

                  1x  or 2x  

 

From (1) : 

When 1x , 1
2

)1(57



y  

When 2x , 
2

3

2

)2(57



y  

 

(b) 122222  yxyxyx  

 
1222  yx  

6 yx  

     6 xy  … (1) 

 

1222  yxyx  … (2)  

Substitute (1) into (2) : 

         12)6()6( 22  xxxx  

01236126 222  xxxxx  

                          024183 2  xx  

                              0862  xx  

0)2)(4(  xx  

 4x  or 2x  
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From (1) : 

When 4x , 264 y  

When 2x , 462 y  

 

5  013  yx  

 13  yx  … (1) 

 

 422  yxyx  … (2) 

 Substitute (1) into (2) : 

  04)13(13 22
 yyyy  

 043169 222  yyyyy  

 0357 2  yy  

)7(2

)3)(7(455 2 
y  

14

1095
y  

3886.0y  or 103.1y  

 

From (1) : 

When 3886.0y , 

1)3886.0(3 x = 166.2  

When 103.1y , 

309.21)103.1(3 x  

 

6 263 2  yxxyx  

263  yx  

43  yx  

43  xy  … (1) 

 

22  yxx  

             22  xxy  … (2) 

               

Substitute (2) into (1) : 

  423 2  xxx  

        0242  xx  

2

)2)(1(444 2 
x  

2

84 
x  

586.0x  or 414.3x  

 

From (1) : 

When 586.0x , 242.2`4)586.0(3 y  

When 441.3x , 242.6̀4)414.3(3 y  

 

7        8 kxmy  

      832  km  

               
2

38 k
m


  … (1) 

 

01022  xkym  

01032 22  km  … (2) 

 

Substitute (1) into (2) : 

0103
2

38
2 2

2








 
k

k
 

0103
4

94864
2 2

2














 
k

kk
 

     020694864 22  kkk  

                     084483 2  kk  

                          028162  kk  

0)14)(2(  kk  

2k  or 14k  

 

From (1) :  

When k = 2, 1
2

)2(38



m  

When k = 14, 17
2

)14(38



m  

 

UPSKILL 3.2b 

 

1  Let the two numbers be x and y. 

2 xy   

2 xy  … (1) 

2022  yx   … (2) 

 

From (1) : 2 xy  … (3) 

Substitute (3) into (2) : 

           20)2( 22  xx  

0204422  xxx  

           01642 2  xx  

              0822  xx  

0)4)(2(  xx  

2x  or 4x  

 

4x  is not accepted. 

Hence, 2x . 

When 2x , from (3), 

422 y  

Hence, the two required numbers are 2 and 4. 
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2  Perimeter = 48 

 482)10(4  yx  

2420  yx  

  xy 2024   … (1) 

 

                         Area = 144 cm
2
 

14412812
2

1
2 








 xyxx  

               1441296 2  xyx  

  0128 2  xyx  … (2) 

 

Substitute (1) into (2) : 

      12)2024(8 2  xxx  

        1220248 22  xxx  

    0122412 2  xx  

              0122  xx  

        0)1( 2 x  

          1x  

       From (1) : xy 2024  = 4)1(2024   

 

3   

 

 

 

 

 

 

Perimeter = 18 

1822  yx  

    9 yx  

         xy  9  … (1) 

 
222 yxBD   = 45 … (2) 

Substitute (1) into (2) : 

             22 )9( xx   = 45 … (2) 

0451881 22  xxx  

            036182 2  xx  

     01892  xx  

x = 6 or x = 3 

x = 6 is not accepted. 

Hence, x = 3 

From (1), when x = 3, y = 9 – 3 = 6 

Hence, length = 6 cm and width = 3 cm 

 

4                           Perimeter = 56 cm 

56)2(4)2(4)1(4  xyx  

      14)2()2()1(  xyx  

                               132  yx  

                                      xy 213  

 

            Base area = 15 

         15)2)(1(  yx  

01522  yxxy  

017)213(2)213(  xxxx  

0171322132 2  xxxx  

        0492 2  xx  

          0492 2  xx  

      0)12)(4(  xx  

4x  or 
2

1
x  

2

1
x  is not accepted. 

Hence, 4x . 

xy 213 = 5)4(213  . 

 

5   

 

 

 

 

 

 

 

 

 

            Perimeter = 36 m 
36210410  yxxx  

                36224  yx  

                   1812  yx  

                            xy 1218  … (1) 

 

Area of the enclosed region = 72 

           )4)(6(
2

1
10 xxxy  = 72 

72)4)(6(
2

1
)1218(10  xxxx  

   72)4)(3()1218(10  xxxx  

07212)69)(2(10 2  xxx  

        0183)69(5 2  xxx  

       01833045 22  xxx  

            0184527 2  xx  

                   06159 2  xx  

                     0253 2  xx  

0)23)(1(  xx  

1x  or 
3

2
x  
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From (1) : 

When 1x , 6)1(1218 y  

When 
3

2
x , 10

3

2
1218 








y  

 

6                  Perimeter = 22 cm 

2222543  yxxxx  

                    22214  yx  

                        117  yx  

                                xy 711  … (1) 

 

                    Area = 10 cm
2
 

      10)3)(4(
2

1
 xyxx  

                106 2  xyx  

     10)711(6 2  xxx  

0107116 22  xxx  

        010112  xx  

           010112  xx  

       0)1)(10(  xx  

 10x  or 1x  

10x  is not accepted. 

1x  

From (1) : 4)1(711 y  

 

Summative Practice 3 

 

1 93)(2  zyx  

9322  zyx  … (1) 

 

10)(53  zyx  

10553  zyx  … (2) 

 

332  zyx  … (3) 

 

(1) + (3) :  1243  yx  … (4) 

 

(1)   5 : 45151010  zyx  … (5) 

(2)   3 : 3015159  zyx  … (6) 

 

(5) – (6) : 7525  yx  … (7) 

 

(7)   3 : 225753  yx  … (8) 

 

(8) – (4) : 21371 y  

                     y = 3 

  

Substitute y = 3 into (8) : 

225)3(753 x  

              0x  

 

Substitute x = 0 and y = 3 into (1) : 

93)3(2)0(2  z  

1z  

2  01562  zyx  

1562  zyx  … (1) 

 

011)(30  zyx  

11303030  zyx  … (2) 

 
0910)(6  zyx  

91066  zyx  … (3) 

 

(1)   2 : 210124  zyx  … (4) 

(1)   6 : 6303612  zyx  … (5) 

 

 

(3) + (4) : 71810  yx  … (6) 

(2) + (5) : 17642  yx  … (7) 

 

(7)   3 : 5118126  yx  … (8) 

 

(8) – (6) : 58116 x  

2

1
x  

Substitute 
2

1
x  into (6) : 

718
2

1
10 








 y  

1218 y  

                    
3

2
y  

 

Substitute 
2

1
x  and 

3

2
y  into (1) : 

15
3

2
6

2

1
2 
















 z  

1541  z  

   45 z  

    
5

4
z  
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3  26
3

1

2

1
 zy  

15623  zy  … (1) 

 

23
4

1

3

1
 zx  

27634  zx  … (2) 

 

28
4

1

2

1
 yx  

1122  yx  … (3) 

1122  xy  … (4) 

 

Substitute (4) into (1) : 

1562)1122(3  zx  

    15623366  zx  

             18026  zx  

               903  zx  … (5) 

(5)   3 : 27039  zx  … (6) 

 

(2) – (6) : 54613 x  

   42x  

 

Substitute 42x  into (2) : 

2763)42(4  z  

  1083 z  

   36z  

 

Substitute 42x  into (4) : 

28112)42(2 y  

 

4  60.23325  zyx  … (1) 

20.1423  zyx  … (2) 

03443  zyxyzx  … (3) 

 

(2)   2 : 4.28426  zyx  … (4) 

(2)   4 : 8.568412  zyx  … (5) 

 

(4) – (1) : 8.4 zx  … (6) 

 

(3) + (5) : 8.561113  zx  … (7) 

 

(6)   11 : 8.521111  zx  … (8) 

 

(7) – (8) : 42 x  

2x  

 

Substitute 2x  into (7) : 

8.5611)2(13  z  

8.3011 z  

80.2z  

 

 

 

 

 

Substitute 2x  and 80.2z  into (1) : 

60.23)8.2(32)2(5  y  

2.52 y  

  6.2y  

Hence, the prices of a cup of coffee, a cup of 

Milo and a glass of orange juice are 

RM2.00, RM2.60 and RM2.80 respectively. 

 

5  2602  zyx  … (1) 

 3404  zyx  … (2) 

200215108  zyx  … (3) 

 

(2) – (1) : 802 z  

40z  

 

Substitute 40z  into (1): 

260)40(2  yx  

            180 yx  … (4) 

 

Substitute 40z  into (3) : 

2002)40(15108  yx  

             6001108  yx  

             80054  yx  … (5) 

 

(4)   4 : 72044  yx  … (6) 

 

(5) – (6) :  80y  

 

Substitute y = 80 into (5) : 

800)80(54 x  

             4x = 400 

              x = 100 

 

Hence, the numbers of voice recorded model 

P, Q and R are 100 , 80  and 40  units 

respectively. 

 

6  360435  zyx  … (1)  

1202  zyx  … (2) 

450546  zyx  … (3) 

 

(2)   5 : 6001055  zyx  … (4) 

(2)   6 : 7201266  zyx  … (5) 

 

(4) – (1) : 24062  zy  … (6) 

(5) – (3) : 27072  zy  … (7) 

 

(7) – (6) : 30z  

Substitute 30z  into (7) : 

270)30(72 y   

 y2 60 

   y = 30 
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Substitute y = 30 and 30z  into (1) : 

360)30(4)30(35 x  

1505 x  

  30x  

 

Hence, the number of nitrile, vinyl and 

surgical gloves produced are 30, 30 and 30 

respectively. 

 

7  240 zyx  … (1) 

033  zyxzyx  … (2) 

700423  zyx  … (3) 

 

(1) – (2) : 

2404 z  

  60z  

 

Substitute 60z  into (1) : 

24060  yx  

       180 yx  … (4) 

 

Substitute 60z  into (3) : 

700)60(423  yx  

            46023  yx  … (5) 

 

(4)   2 : 36022  yx  …. (6) 

 

(5) – (6) : 100x  

 

Substitute 100x  into (4) : 

180100  y  

  80y  

 

Hence, the number of oranges, apples and 

pineapples sold are 100, 80 and 60 

respectively. 

 

8 (a)  72  xy   … (1) 

374 22  yx  … (2) 

From (1) : 

72  xy  … (3) 

 

Substitute (3) into (2) : 

               37)72(4 22  xx  

037492844 22  xxx  

                 012288 2  xx  

                   06144 2  xx  

                     0372 2  xx  

                     0312  xx  

                
2

1
x  or 3x  

From (3) : 

When 
2

1
x , 7

2

1
2 








y = 6 

When 3x ,   732 y = 1 

 

 (b) 52  yx   … (1) 

122  xyx   … (2) 

 

From (1) : 

xy 25  … (3) 

Substitute (3) into (2) : 

012)25(2  xxx  

01225 22  xxx  

       01253 2  xx  

   0)43()3(  xx  

3x  or 
3

4
x  

From (3) : 

When 3x , 1)3(25 y  

When 
3

4
x , 

3

23

3

4
25 








y  

 

(c) 73  yx   … (1) 

722  yxyx  … (2) 

 

From (1) :  

73  xy  … (3) 

 

Substitute (3) into (2) : 

        07)73()73( 22  xxxx  

074942973 222  xxxxx  

042357 2  xx  

     0652  xx  

0)2)(3(  xx  

 3x  or 2x  

 

From (3) : 

When 3x , 27)3(3 y  

When 2x , 17)2(3 y  

 

9 (a) 732  yx   … (1) 

  xyyx  722  … (2) 

 

From (1) : 

3

27 x
y


  … (3) 

 

Substitute (3) into (2) : 

0
3

27
7

3

27
2

2 






 








 


x
x

x
x  

0
3

27
7

9

42849 2
2 







 














 


x
x

xx
x  

0)27(363428499 22  xxxxx  

062163428499 222  xxxxx  
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 01477 2  xx  

      022  xx  

0)1)(2(  xx  

2x  or 1x  

 

From (3) : 

When 2x , 1
3

)2(27



y  

When 1x , 3
3

)1(27



y  

 

(b) 132  yx   … (1) 

0643 22  yxyx … (2) 

 

From (1) : 
3

21 x
y


  … (3) 

Substitute (3) into (2) : 

      06
3

21

3

21
43

2
2 







 








 


xx
xx  

    06
9

441

3

21
43

2
2 










 


xxx
xx  

  054441)21(1227 22  xxxxx  

  054441241227 222  xxxxx  

055162  xx  

   055162  xx  

0)11)(5(  xx  

5x  or 11x  

From (3) : 

When 5x , 3
3

)5(21



y  

When 11x , 7
3

)11(21



y  

 

10  (a)   
2

9

43


yx
 

 5434  yx  

          
3

454 x
y


  … (1) 

1
43


yx
 

xyxy  43  … (2) 

 

Substitute (1) into (2) : 

0
3

454
4

3

454
3 







 








  x
xx

x
 

0
3

454
4454 







 


x
xxx  

  0454162  xx  

0454162 2  xx  

081272 2  xx  

  0)92)(9(  xx  

9x  or 
2

9
x  

From (1) : 

When 9x  



3

)9(454
y 6 

When 
2

9
x , 12

3

2

9
454













y  

 

(b) 
3

2

23

2


xy
 

434  xy  

         
4

34 x
y


  … (1) 

 

         3
32


yx
 

        xyxy 332   

0332  xyxy  … (2) 

 

Substitute (1) into (2) : 

0
4

34
33

4

34
2 







 








  x
xx

x
 

  0)34(312)34(2  xxxx  

       09121268 2  xxxx  

                      0869 2  xx  

                         0869 2  xx  

                  0)23)(43(  xx  

                       
3

4
x  or 

3

2
x  

From (1) : 

When 
3

4
x , 2

4

3

4
34













y  

When 
3

2
x , 

2

1

4

3

2
34













y  

 

11 (a) 2444  xy  

   6 xy  

        6 xy  … (1) 

2443 22  yyx  … (2) 

Substitute (1) into (2) : 

      024)6(4)6(3 22  xxx  

02424436123 22  xxxx  

01284 2  xx  

   0322  xx  

0)3)(1(  xx  

 1x  or 3x  
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From (1) : 

When 1x , 761 y  

When 3x , 363 y  

 

  (b)    45)34(3  yx  

1534  yx  

         
4

315 y
x


  … (1) 

           45278 22  yx  … (2) 

Substitute (1) into (2) : 

               4527
4

315
8 2

2








 
y

y
 

04527
16

990225
8 2

2














 
y

yy
 

04527
2

990225 2
2














 
y

yy
 

09054990225 22  yyy  

              01359045 2  yy  

                 01359045 2  yy  

                    027189 2  yy  

                        0963 2  yy  

                          0322  yy  

                      0)1)(3(  yy  

                       3y  or 1y  

 

From (1) : 

When 3y , 
4

)3(315 
x  = 6 

When 1y , 
4

)1(315 
x  = 3 

 

12     PQ   

  xy  32  

       yx 23  … (1) 

 

                  RQ   

               )95(2 yxy   

               xyxy 952   

0952  xyxy  … (2) 

Substitute (1) into (2) : 
0)32(9)32(52  yyyy  

0271815102 2  yyyy  

0153918 2  yy  

  0153918 2  yy  

   05136 2  yy  

0)12)(53(  yy  

    
3

5
y  or 

2

1
  

 

 

From (1) : 

   When 
3

5
y , 










3

5
23x = 

3

1
  

   When 
2

1
y , 2

2

1
23 








x  

 

13         42  xy  

4)2(23  hk  

443  hk  

        
3

44 h
k


  … (1) 

 

     1
2

32


xy
 

1
)2(2

3

3

2


hk
 

     1
12

98




hk

kh
 

     hkkh 1298   … (2) 

 

Substitute (1) into (2) : 








 








 


3

44
12

3

44
99

h
h

h
h  

  )44(4)44(38 hhhh   

   2161612128 hhhh   

 012416 2  hh  

  034 2  hh  

0)1)(34(  hh  

4

3
h  or 1  

 

From (1) : 

When 
4

3
h , 

3

1

3

4

3
44













k  

When 1h , 
3

8

3

)1(44



k  

 

14   
2

5

2

1
 yx  

52  yx  

52  xy … (1) 

 

                                   
y

yx
2

2   

                               22 2  yxy  

       02)52()52(2 2  xxx  

0225204104 22  xxxx  

                      027308 2  xx  

                   0)32)(94(  xx  

                        
4

9
x  or 

2

3
x  
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From (1) : 

When
4

9
x , 

2

1
5

4

9
2 








y  

When x =
2

3
, 25

2

3
2 








y  

 

15 1 yx  

          yx 1  … (1) 

     632  yx  … (2) 

 

Substitute (1) into (2) : 

          63)1( 2  yy  

6321 2  yyy = 0 

0552  yy  

                
)1(2

)5)(1(455 2 
y  

  
)1(2

455
y  

  854.0y  or 854.5  

 

When 854.0y , 854.1x  

When 854.5y , 851.4x  

 

16  043  yx  

           43  xy  … (1) 

                              240 yxy   

0)43(40)43( 2  xxx  

  0162494043 22  xxxx  

  0162494043 22  xxxx  

  0242812 2  xx  

     0)23)(3(  xx  

       3x  or 
3

2
x  

From (1) : 

When 3x , 54)3(3 y  

When 
3

2
x , 64

3

2
3 








y  

 

17 12  nm  

     12  nm  … (1) 

 

                03  mnmn  

)12(3)12(  nnnn = 0 

      0362 2  nnnn  

                 0362 2  nn  

)2(2

)3)(2(4)6(6 2 
n  

4

126 
n  

n = 2.366 or n = 0.634 

From (1) : 

When n = 2.366, 1)366.2(2 m  = 3.732 

When n = 0.634, 1)634.0(2 m  = 0.268 

 

18  Perimeter = 42 

4233010  xyyx  

                  0222  yx  

                      01 yx  

                                1 yx  … (1) 

 

                             Area = 86 cm
2
 

               86)10(10 2  yx  

0862010010 2  yyx  

0201410 2  yyx  

Substitute 1 yx , 

02014)1(10 2  yyy  

020141010 2  yyy  

024102  yy  

0)4)(6(  yy  

 6y  or 4y  

  ` 

From (1) : 

6y , 716 x  

4y , 514 x  

 

19  Perimeter = 70 cm 
7013125  xyxyx  

                   70230  yx  

                     3515  yx  

                              xy 1535   … (1) 

 

                    Area = 240 cm
2
 

24012512
2

1
 xyxx  

          2401230 2  xyx  

           80410 2  xyx  

             4025 2  xyx  … (2) 

Substitute (1) into (2) : 

40)1535(25 2  xxx  

  04030705 22  xxx  

           0407025 2  xx  

                  08145 2  xx  

              0)45)(2(  xx  

                   2x  or 
5

4
x  

From (1) : 

When 2x , 5)2(1535 y   

When 
5

4
x , 23

5

4
1535 








y   
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20   Area = 28 cm
2
 

  287 xy  

4xy  … (1) 

 

                   Perimeter = 26 cm 

26
2

7

7

22
7 








 xyyx  

               261127  xyx  

                      26218  yx  

                          139  yx  

                                 xy 913  … (2) 

 

Substitute (2) into (1) : 

       4)913(  xx  

        4913 2  xx  

   04139 2  xx  

0)49)(1(  xx  

1x  or 
9

4
x  

9

4
x  is not accepted. 

1x  

 

From (2) : 4)1(913 y  

 

21  Perimeter of fish pond = 48 m 

48)30(2)10(2  yx  

243010  yx  

4 yx  

     4 xy  … (1) 

Area of the region planted with papayas = 

460 m
2
 

       460)10(1030  xy  

           010160  yxy  … (2) 

 

Substitute (1) into (2) : 

0)4(10)4(160  xxx  

 040104160 2  xxx  

                  0120142  xx  

                0)6)(20(  xx  

                 20x  or 6x  

6x  is not accepted. 

Hence, 20x  

When 20x , 16420 y  

 

22   Perimeter = 30 

30)32()(  xyxx  

                    274  yx  

                            xy 427  … (1) 

Using the Pythagoras’ Theorem, 

        222 )32()(  xyxx  

91242 2222  xxyxyxx  

091222 22  xyxyx  … (2) 

912)427()427(22 22  xxxxx = 0 

  0912162167298542 222  xxxxxx  

07201746 2  xx  

  07201746 2  xx  

     0120292  xx  

      0)24)(5(  xx  

5x  or 24x  

24x  is not accepted because it will 

make the value of y to be negative. 

Hence, x = 5. 

From (1) : 7)5(427 y  

The lengths of the sides are x = 5 m, (x + y) 

= 12 m and (2x + 3) = 13 m respectively. 

 

 

SPM Spot 

 

1        0 zyx    … (1) 

5232  zyx    … (2) 

     934  zyx   … (3) 

 

(1) – (3) : 943  zy   … (4) 

 

(1)   2 : 0222  zyx   … (5) 

 

(5) – (2) : 55 y  

1y  

 

Substitute 1y  into (4) : 

94)1(3  z  

              64 z  

                
2

3
z  

Substitute 1y  and 
2

3
z  into (1) : 

0
2

3
1 x  

          
2

1
x  

 

2 The length of AB is twice the arc length PQ 

22
4

1
2 








 ry   

ry 2  

xy 62   

  xy 3  … (1) 
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Area of the shaded region = 4 )2790( x  

                    2

4

1
24 rxy  4 )2790( x  

                108360)6(
4

1
24 2  xxxy   

                      108360924 2  xxxy …(2) 

 

Substitute (1) into (2) : 

  1083609)3(24 2  xxxx  

          108360972 22  xxx  

                   10836063 2  xx  

    012407 2  xx  

      0)27)(6(  xx  

         6x  or 
7

2
x  

7

2
x  is not accepted. 

6x  

 

From (1) : )6(3y  

                  πy 18  

 

 


