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Form 4 Chapter 1 

Functions 

Fully-Worked Solutions 

 

UPSKILL 1.1a 

 

1 (a) Each image is obtained by changing the 

sign of each object. Hence, xxf −=)( . 

(b) (i) Domain = {6, 7, 8} 

 (ii) Codomain = {–6, –7, –8, –9} 

(iii) Range = {–6, –7, –8} 

(iv) The object of –6 is 6. 

 (v) The image of 7 is –7. 

 

2 (a) Since the vertical line intersects the graph 

only once, then it is a function. 

(b) Since the vertical line intersects the 

graph twice, then it is not a function. 

 

3 012 −x  

  
2

1
x  

But it is given that 
2

1
h . 

Hence by comparison, 
2

1
=h . 

 

UPSKILL 1.1b 

 

1 (a) Domain = 44 − x  

Range = 5)(1  xf  

 

(b) Domain = 21 − x  

Range = 9)(0  xf  

 

 

UPSKILL 1.1c 

 

1 (a) 
92

18
)(

−
=

x
xf  

(i) 2
9)0(2

18
)0( −=

−
=f  

(ii) 6
3

18

9)3(2

18
)3( −=

−
=

−
=f  

 

(b) (i)    2)( =xf  

2
92

18
=

−x
 

       18418 −= x  

       364 =x  

         9=x  

 

 

 

 

(ii) 6)( =xf  

6
92

18
=

−x
 

       541218 −= x  

     7212 =x  

        6=x  

 

2 (a)    5)3( −=f  

5
3

−=
−b

a
 

     ba 515 +−=  … (1) 

 

1)5( −=−f  

1
5

−=
−− b

a
 

         ba += 5  … (2) 

 

Substituting (2) into (1): 

bb 5155 +−=+  

   204 =b  

  5=b  

 

From (2) : 1055 =+=a  

 

(b) 
5

10
)(

−
=

x
xf  

05 −x  

      5x  

Hence, the value of x such that f is 

undefined is 5. 

 

3 (a)      
2

)(
−

+
=

x

qpx
xf  

   4)3( =f  

4
23

3
=

−

+ qp
 

 43 =+ qp  

         pq 34−= … (1) 

 

  2)1( =f  

2
21
=

−

+ qp
 

2−=+ qp  … (2) 

 

Substituting (1) into (2): 
234 −=−+ pp  

         62 −=− p  

              3=p  

 

From (1) : 

5)3(34 −=−=q  
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(b) 
2

53
)(

−

−
=

x

x
xf  

The value of x such that f is undefined is 

2. 

(c)              xxf
3

4
)( =  

            
3

4

2

53 x

x

x
=

−

−
 

            xxx 84159 2 −=−  

015174 2 =+− xx  

0)54)(3( =−− xx  

      3=x  or 
4

5
=x  

 

4  (a) 
x

b
axxg +=)(  

   7)2( =g  

7
2

2 =+
b

a  

144 =+ ba  

       ab 414 −=  … (1) 

 

    5)1( −=−g  

5
1

−=
−

+−
b

a  

    5−=−− ba  … (2) 

 

Substituting (1) into (2) : 

5)414( −=−−− aa  

  5414 −=+−− aa  

                  93 =a  

                    3=a  

 

From (1) : ab 414 −=  

2)3(414 =−=b  

(b) 
x

xxg
2

3)( +=  

g is undefined when x = 0. 

 

(c)                 7)( =xg  

            7
2

3 =+
x

x  

          xx 723 2 =+  

  0273 2 =+− xx  

0)2)(13( =−− xx  

3

1
=x  or 2=x  

2=x  is not accepted. 

3

1
= x  

 

5 (a) bxaxg +=)(  

 3)1( −=g  

 3−=+ ba  

      ba −−= 3  … (1) 

 

3)2( =−g  

32 =− ba  … (2) 

 

Substituting (1) into (2) : 

 

323 =−−− bb  

      333 =−− b  

           63 =− b  

               2−=b  

 

From (1): 1)2(3 −=−−−=a  

   

(b) xxg 21)( −−=  

                  ( ) 6512 −=+ nng  

           ( ) 65121 2 −=+−− nn  

065122 2 =+−−−− nn  

          0352 2 =+−− nn  

             0352 2 =−+ nn  

           0)3)(12( =+− nn  

                               
2

1
=n  or 3−  

 

6               xxf =)(  

       x
x

x
=

+

−

1

45
 

        xxx +=− 245  

0442 =+− xx  

     0)2( 2 =−x  

                2=x  

 

7            xxf =)(  

          x
x

=
− 4

12
 

                xx 412 2 −=  

 01242 =−− xx  

0)2)(6( =+− xx  

                   6=x  or 2−  

 

8 (a) 
2)( qxpxxf +=  

5)1( −=−f  

5−=+− qp  

        5−= pq  … (1) 
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16)2( −=−f  

1642 −=+− qp  

     82 =− qp  … (2) 

 

Substituting (1) into (2) : 

8)5(2 =−− pp  

 8102 =+− pp  

               2−=−p  

                  2=p  

 

From (1) : 352 −=−=q  

 

(b) 232)( xxxf −=  

 

 

       xxf =)(  

xxx =− 232  

  03 2 =− xx  

0)13( =−xx  

0=x  or 
3

1
 

 

 

UPSKILL 1.1d 

 

1 34)( 2 −−= xxxh  

(a) 3)3(4)3()3( 2 −−−−=−h  

       = 18  

       = 18 

 

(b) 333)0(40)0( 2 =−=−−=h  

 

(c) =)2(h 773)2(42)( 2 =−=−−=xh  

 

2  (a) (i) )2(f  

= )2(52−  

= 8−  

= 8 

 

(ii) )2(−f  

x52−=  

)2(52 −−=  

= 12 

 

(b)        7)( =xf  

752 =− x  

752 =− x  

 

752 =− x  

      55 −=x  

        1−=x  

 
752 −=− x  

   95 −=− x  

        
5

9
=x  

 

3   7)( =xg  

712 =+x  

712 =+x  

 
712 =+x  

     62 =x  

       3=x  

 
712 −=+x  

     82 −=x  

       4−=x  

 

4 (a) 2)( += xxf  

 

x –3 –2 –1 0 1 2 3 

f(x) 1 0 1 2 3 4 5 

 

 

 

 

 

 

 

 

 

 

 

The range of f(x) is 5)(0  xf . 

 

(b) 52)( −= xxg  

 

x 0 1 2 3 4 5 6 7 

g(x) 5 3 1 1 3 5 7 9 

 

When 052 =−x  

             052 =−x  

                     
2

1
2

2

5
==x  
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The graph touches the x-axis at 









0,

2

1
2 . 

 

 

 

 

 

 

 

 

 

 

 

 

The range of g(x) is 9)(0  xg . 

 

(c) xxh 23)( −=  

 

x –3 –2 –1 0 1 2 3 4 

h(x) 9 7 5 3 1 1 3 5 

 

On the x-axis, 0=y , 

023 =− x  

   023 =− x  

          
2

1
1=x  

The graph touches the x-axis at 









1,

2

1
1 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

The range of )(xh  is 9)(0  xh . 

 

UPSKILL 1.2a 

 

1 xxf 54)( −=  

2)( −= xxg  

 

(a) ( )26)6( −= ffg  

 = )2(f  

 )2(54−=  

 6−=  = 6 

(b) ( ))2(54)2( −= ggf  

  ( )6−= g  

  )6(g=  

  26−=  

  4=  

  = 2 

 

(c) )0()0(2 fff =  

  ( ))0(54−= f  

  )4(f=  

  = )4(54−  

  = 16−  

  = 16 

 

(d) )51()51(2 ggg =  

( )251−= g  

= ( )49g  

= )7(g  

27−=  

= 5  

= 2.236 

 

2 (a)  )()( xgfxfg =  

( )13 += xf  

( ) 113
2
−+= x  

1169 2 −++= xx  

xx 69 2 +=  

  

 ( )1)( 2 −= xgxgf  

( ) 113 2 +−= x  

133 2 +−= x  

23 2 −= x  

 

(b) )31()( xfxfg −=  

 
2)131( +−= x  

 
2)32( x−=  

 29124 xx +−=  

 

 2)1()( += xgxgf  

2)1(31 +−= x  

( )1231 2 ++−= xx  

xx 632 2 −−−=  

263 2 −−−= xx  
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(c) 








+
=

2

1
)(

2x
fxfg  

= 








+
−

2

1
2

2x
 

( )
2

122

2

2

+

−+
=

x

x
 

2

32

2

2

+

+
=

x

x
 

 

)2()( xgxgf −=  

2)2(

1

2 +−
=

x
 

244

1

2 ++−
=

xx
 

64

1

2 +−
=

xx
 

 

3 (a) )()(2 xffxf =  

  )34( −= xf  

  = 3)34(4 −−x  

  = 31216 −−x  

  = 1516 −x  

 

(b) )()(2 xggxg =  

)1( += xg  

= 1)1( ++x  

= 2+x  

 

   )()( 22 xgxf =  

21516 +=− xx  

1715 =x  

15

17
=x  

 

4  (a) )()(2 xffxf =  

     








+

−
=

1

1

x

x
f  

     

1
1

1

1
1

1

+








+

−

−








+

−

=

x

x

x

x

 

     

1

)1(1
1

)1(1

+

++−
+

+−−

=

x

xx
x

xx

 

 

 

 

x2

2−
=  

x

1
−= , 0x  

 

(b) )()( 224 xffxf =  

  







−=

x
f

12  

  









−

−=

x

1

1
 

  x=  

 

(c) )()( 44412 xfffxf =  

)(44 xff=  

)(4 xf=  

x=  

 

(d) )()( 1213 xffxf =  

)(xf=  

,
1

1

+

−
=

x

x
 1−x  

 

5  (a) 4)8( =f  

(b) 16)4( =g  

(c) 16)4()8( == ggf  

 

6   The function that maps x straight away to z 

is nm. 

( )23)( += xnxnm  

( ) 1023
2
−+= x  

104129 2 −++= xx  

6129 2 −+= xx  

 

7 (a) )2()( −= xfxfg  

 21)2( +−= x  

2)1( −= x  

122 +−= xx  

 

 2)1()( += xgxgf  

2)1( 2 −+= x  

122 −+= xx  

 

 

 

 

 



6 

 

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021    EXCEL Additional Mathematics SPM 

 

(b) (i)           4)( =xfg  

  4122 =+− xx  

  0322 =−− xx  

0)3)(1( =−+ xx  

    1−=x  or 3 

 

(ii)                7)( =xgf  

        7)1( 2 =+xg  

     72)1( 2 =−+x  

09122 =−++ xx  

     0822 =−+ xx  

  0)4)(2( =+− xx  

                     2=x  or –4 

 

(c)          )()( xgfxfg =  

1212 22 −+=+− xxxx  

          24 −=− x  

               
2

1
=x  

 

UPSKILL 1.2b 

 

1 (a)      23)( −= xxfg  

  23)( −= xxgf  

232)( −=+ xxg  

      43)( −= xxg  

 

(b)     
2

52
)(

−

+
=

x

x
xfg  

 
2

52
)(

−

+
=

x

x
xgf  

 
2

52
2)(3

−

+
=+

x

x
xg  

        2
2

52
)(3 −

−

+
=

x

x
xg  

        
2

)2(252
)(3

−

−−+
=

x

xx
xg  

        
2

9
)(3

−
=

x
xg  

,
2

3
)(

−
=

x
xg 2x  

 

 

 

 

 

 

 

 

 

(c)          34)( 2 ++= xxxfg  

      34)( 2 ++= xxxgf  

  341)( 22
++=− xxxg  

       134)( 22
+++= xxxg  

       44)( 22
++= xxxg  

       22
)2()( += xxg  

          2)( += xxg  

 

2  (a)         
2

3
)(

−
=

x
xgf  

 
2

3
)(

−
=

x
xfg  

( )
2

3
1

−
=+

x
xg  

Let ux =+1  

           1−= ux  

( )
2)1(

3

−−
=

u
ug  

( )
3

3

−
=

u
ug  

,
3

3
)(

−
=

x
xg  3x  

 

(b)      
110

5
)(

−
=

x
xgf  

 
110

5
)(

−
=

x
xfg  

   
110

51

−
=









xx
g  

Let u
x
=

1
 

u
x

1
=  

1
1

10

5
)(

−







=

u

ug  

u

u
ug

−
=

10

5
)(  

,
10

5
)(

x

x
xg

−
=  10x  
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(c)             299)( 2 ++= xxxgf  

         299)( 2 ++= xxxfg  

        29923 2 ++=+ xxxg  

Let ux =+23  

               
3

2−
=

u
x  

2
3

2
9

3

2
9)(

2

+






 −
+







 −
=

uu
ug  

( ) 223
9

44
9)(

2

+−+












 +−
= u

uu
ug  

26344)( 2 +−++−= uuuug  

uuug −= 2)(  

xxxg −= 2)(  

 

3 (a)      124)( −= xxfg  

  124)( −= xxgf  

   124)(2 −= xxg  

      62)( −= xxg  

 

2

12
)(

+
=

x
xhf  

 
2

12
)(

+
=

x
xfh  

   
2

12
)2(

+
=

x
xh  

Let ux =2  

  
2

u
x =  

2

1
2

2

)(

+








=

u

uh  

2

1
)(

+
=

u
uh  

2

1
)(

+
=

x
xh  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)       
3

12
)(

−
=

x
xgf  

   
3

12
)(

−
=

x
xfg  

3

12
)22(

−
=−

x
xg  

Let ux =−22  

2

2+
=

u
x  

3

1
2

2
2

)(

−






 +

=

u

ug  

3

12
)(

−+
=

u
ug  

3

1
)(

+
=

u
ug  

3

1
)(

+
=

x
xg  

 

   
22)( xxfh =  

  22)( xxhf =  

222)(2 xxh =−  

21)( xxh =−  

     1)( 2 += xxh  

 

(c)         76)( 2 ++= xxxfg  

         76)( 2 ++= xxxgf  

    762)( 22
++=− xxxg  

         96)( 22
++= xxxg  

          22
)3()( += xxg  

             3)( += xxg  

 

   72)( 2 −= xxhf  

  72)( 2 −= xxfh  

( ) 722 22 −=− xxh  

Let ux =− 22  

            22 += ux  

( ) 7)2(2 −+= uuh  

( ) 32 −= uuh  

( ) 32 −= xxh  
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UPSKILL 1.2c 

 

1   )()( xfgxgf =  

)1( xg −=  

hxp +−= 2)1(  

( ) hxxp ++−= 221  

hpxpxp ++−= 22  

hppxpx ++−= 22
 

But it is given that 563)( 2 +−= xxxgf . 

By comparison,  

3=p   and  5=+ hp  

   53 =+ h  

         2=h  

 

2 (a) khxxf +=)(  

)()(2 xffxf =  

)( khkf +=  

kkhkh ++= )(  

khkkh ++= 2  

 

But it is given that 1681)(2 −= xxf . 

 

By comparison,  

812 =h  

   9=h  

 

16−=+ khk  

 

When 9=h , 

169 −=+ kk  

1610 −=k  

   
5

8
−=k  

 

When 9−=h , 

169 −=+− kk  

168 −=− k  

   2=k  

 

(b) When 9−=h  and 2=k , 

      29)( +−= xxf  

 

              ( ) xxf 32 =  

        xx 329 2 =+−  

              0239 2 =−+ xx  

   0)23)(13( =+− xx  

                         
3

1
=x  or 

3

2
−  

 

UPSKILL 1.3 

 

1  Let yf =− )4(1
 

    4)( =yf  

(a) 423 =− y  

2

1

−
=y  

2

1
)4(1 −=−f  

 

(b) 4
5

6 =−
y

 

  2
5
=

y
 

    
2

5
=y  

2

5
)4(1 =−f  

 

(c) 4
32

23
=

+

+

y

y
 

12823 +=+ yy  

105 −=y  

2−=y  

2)4(1 −=−f  

 

2  (a) The horizontal line intersects the curve at 

only one point. Hence, ,
2

12
)(

+

−
=

x

x
xf  

2−x  has inverse function. 

(b) The horizontal line intersects the curve at 

more than one point. Hence, 

65)( 2 +−= xxxf  2−x  does not 

have inverse function. 

 

3  (a) Let yxf =− )(1
 

  xyf =)(  

xy =− 45  

      xy −= 54  

        
4

5 x
y

−
=  

4

5
)(1 x

xf
−

=−
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   (b) Let yxg =− )(1  

 xyg =)(  

x
y

=
−

2

43
 

xy 243 =−  

3

42 +
=

x
y  

3

42
)(1 +
=− x

xg  

 

   (c) Let yxh =− )(1
 

 xyh =)(  

   x
y
=−

3
9  

x
y

−= 9
3

 

x
y

−
=

9

3
 

  
x

xh
−

=−

9

3
)(1 , 9x  

 

(d) Let yxm =− )(1
 

 xym =)(  

  x
y

y
=

−

+

35

22
 

  xxyy 3522 −=+  

  2352 −−=− xxyy  

 23)52( −−=− xxy  

  
x

x
y

52

23

−

−−
=  

25

23
)(1

−

+
=−

x

x
xm , 

5

2
x  

 

(e) Let yxn =− )(1
 

 xyn =)(  

xy =−2  

22 xy =−  

22 xy −=  

21 2)( xxn −=−
 

 

 

 

 

 

 

 

 

 

 

xxf 45)( −=  

4

5
)(1 x

xf
−

=−  








 −
=−

4

5
)(1 x

fxff  








 −
−=

4

5
45

x
 

)5(5 x−−=  

x=  [Shown] 

 

)45()( 11 xfxff −= −−
 

4

)45(5 x−−
=  

= 
4

4x
 

= x [Shown] 

 

4  (a) Let yxg =− )(1  

 xyg =)(  

    x
y

y
=

−

−

2

1
 

  xxyy 21 −=−  

xxyy 21−=−  

 xxy 21)1( −=−  

x

x
y

−

−
=

1

21
 

   
x

x
xg

−

−
=−

1

21
)(1 , 1x  

 

(b) 








−

−
=−

x

x
gxgg

1

21
)(1  

 

2
1

21

1
1

21

−








−

−

−








−

−

=

x

x

x

x

 

 

x

xx
x

xx

−

−−−
−

−−−

=

1

)1(221
1

)1(21

 

 
xx

xx

2221

121

+−−

+−−
=  

 
1−

−
=

x
 

 = x [Shown] 
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








−

−
= −−

2

1
)( 11

x

x
gxgg  










−

−
−










−

−
−

=

2

1
1

2

1
21

x

x

x

x

 

2

12
2

222

−

+−−
−

+−−

=

x

xx
x

xx

 

1−

−
=

x
 

= x [Shown] 

 

5 (a) Let yxf =− )(1
 

xyf =)(  

  xy =− 42  

2

4+
=

x
y  

 )(1 xf −  = 
2

4+x
 

 

(b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph of f –1 is the reflection of the 

graph of f in the straight line y = x. 

 

(c) (i) The domain of f(x) is 40  x . 

The range of f(x) is 44 − f(x) . 

  (ii) The domain of )(1 xf −  is 44 − x . 

The range of )(1 xf −  is 

4)(0 1  − xf . 

Conclusion 

 The domain of f –1(x) is the range of 

f(x). 

 The range of f –1(x) is the domain of 

f(x). 

 

 

 

 

6 (a) 
2

13
)(

−

−
=

x

x
xf , 2x  

It is given that hx  . 

By comparison, h = 2. 

 

(b) )()(2 xffxf =  
2

13
)(

−

−
=

x

x
xf  










−

−
=

2

13

x

x
f  

2
2

13

1
2

13
3

−








−

−

−








−

−

=

x

x

x

x

 

2

)2(213
2

)2()13(3

−

−−−
−

−−−

=

x

xx
x

xx

 

4213

239

+−−

+−−
=

xx

xx
 

3

18

+

−
=

x

x
, 3−x  

 

(c) Let yxf =− )(1
 

xyf =)(  

 x
y

y
=

−

−

2

13
 

 xxyy 213 −=−  

  xxyy 213 −=−  

 xxy 21)3( −=−  

x

x
y

−

−
=

3

21
 

3

12
)(1

−

−
=−

x

x
xf , 3x  

 

7        
x

xf
4

)( =  

32)( += xxg  

 

(a) Let yxf =− )(1
 

xyf =)(  

x
y
=

4
 

x
y

4
=  

x
xf

4
)(1 =− , 0x  
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(b) Let yxg =− )(1  

xyg =)(  

  xy =+32  

  
2

3−
=

x
y  

2

3
)(1 −
=− x

xg  

 

(c) 






 −
= −−−

2

3111 x
fgf  

2

3

4

−
=

x
 

3

8

−
=

x
, 3x  

 

(d) 







= −−−

x
gxfg

4
)( 111  

2

3
4
−

= x  

x

x

2

34−
= , 0x  

 

8         xxf 21)( −=  

        
2

2
)(

−

+
=

x

x
xg  

 

(a) Let yxf =− )(1
 

xyf =)(  

xy =−21  

       
2

1 x
y

−
=  

2

1
)(1 x

xf
−

=−
 

 

(b) Let yxg =− )(1
 

xyg =)(  

   x
y

y
=

−

+

2

2
 

xxyy 22 −=+  

  22 +=− xyxy  

   22)1( +=− xxy  

             
1

22

−

+
=

x

x
y  

,
1

22
)(1

−

+
=−

x

x
xg  1x  

 

 

 

(c) 






 −
= −−−

2

1111 x
gfg  

1
2

1

2
2

1
2

−






 −

+






 −

=
x

x

 

2

21

3

−−

−
=

x

x
 

1

26

−−

−
=

x

x
 

1

62

+

−
=

x

x
, 1−x  

 

(d) 








−

+
=

2

1
)(

x

x
fxfg  

 = 








−

+
−

2

1
21

x

x
 

2

)1(22

−

+−−
=

x

xx
 

= 
2

422

−

−−−

x

xx
 

2

6

−

−−
=

x

x
 

,
2

6
)(

x

x
xfg

−

+
=  2x  

 

(e)             
x

x
y

−

+
=

2

6
 

6)2( +=− xxy  

62 +=− xxyy  

62 −−=+ yxyx  

62)1( −=+ yyx  

          
1

62

+

−
=

y

y
x  

1

62
)()( 1

+

−
=−

x

x
xfg , 1−x  

Yes, )()()( 111 xfgxfg −−− =  

 

9 (a) )()(2 xffxf =  

 )12( −= xf  

 = 1)12(2 −−x  

 34 −= x  
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      Let yxf =− )(1  

 xyf =)(  

xy =−12  

       
2

1+
=

x
y  

  
2

1
)(1 +
=− x

xf  

 

(b) ( ) )()( 1121 xffxf −−− =  

 = 






 +−

2

11 x
f  

 = 
2

1
2

1
+







 +x

 

4

21++
=

x
 

4

3+
=

x
 

 

)()(2 xffxf =  

( )12 −= xf  

= 1)12(2 −−x  

34 −= x  

 

Let 34 −= xy  

4

3+
=

y
x  

( )
4

3
)(

12 +
=

− x
xf  

 

Hence, ( ) ( ) )()(
1221 xfxf
−− =  

[Shown] 

10  Let yxf =− )(1
 

xyf =)(  

  x
y

py
=

−

+

5
 

  xxypy 5−=+  

  xpyxy 5+=−  

xpxy 5)1( +=−  

1

5

−

+
=

x

px
y  

1

5
)(1

−

+
=−

x

px
xf , 1x  

But it is given that 
1

6
)(1

−

+
=−

x

qx
xf , 

1x . 

Hence, by comparison, 5=q  and 

6=p . 

11 (a) Let yxf =− )(1  

  xyf =)(  

xhy =+4  

4

hx
y

−
=  

4
)(1 hx

xf
−

=−
 

But it is given that 
k

x
xf

5
)(1 +
=− . 

Hence, by comparison, 

5−=h  and 4=k . 

 

(b)   2)( 21 −=− bbff  

  22 −= bb  

022 =−−bb  

   0)1)(2( =+− bb  

                     2=b  or 1−  

 

12  (a) Let yxf =− )(1
 

xyf =)(  

 x
y

y
=

−13
 

 xyy =−13  

  13 =− xyy  

1)3( =− xy  

   
x

y
−

=
3

1
 

 
x

xf
−

=−

3

1
)(1 , 3x  

But it is given that 
xm

xf
−

=− 1
)(1 . 

Hence, by comparison, 3=m . 

 

(b) ( ) ( ) 222
221 ++=+− kkff  

                =+ 22k 2442 +++ kk  

                 044 =+k  

                         1−=k  

 

13  (a) Let 
4

83 +
=

x
y  

 834 += xy  

   
3

84 −
=

y
x  

3

84
)(

−
=

x
xf  
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(b)       Let 
4

12

+

+
=

x

x
y  

12)4( +=+ xxy  

124 +=+ xyxy  

yxxy 412 −=−  

yyx 41)2( −=−  

           
2

41

−

−
=

y

y
x  

      
2

41
)(

−

−
=

x

x
xg , 2x  

 

Summative Practice 1 

 

1 (a)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) The corresponding range of )(xf  is 

3)(0  xf . 

 

2     1: 2 +→ xxfg  

     1)( 2 += xxgf  

17)(3 2 +=− xxg  

     8)(3 2 += xxg  

        
3

8
)(

2 +
=

x
xg  

 

3 1: 2 +→ xxgf  

  1)( 2 += xxfg  

1)2( 2 +=− xxg  

Let ux =−2  

           2+= ux  

  1)2()( 2 ++= uug  

144)( 2 +++= uuug  

54)( 2 ++= uuug  

54)( 2 ++= xxxg  

4 qpxxg +=)(  

 

  3249:2 −→ xxg  

  3249)(2 −= xxg  

      3249)( −= xxgg  

3249)( −=+ xqpxg  

3249)( −=++ xqqpxp  

 32492 −=++ xqpqxp  

 

By comparison, 

492 =p     and   32−=+qpq  

  7=p  (Given p > 0) 

 

When p = 7, 7q + q = 32−  

                             8 =q 32−  

                               4−=q  

 

5 (a) Let yxf =− )(1  

          xyf =)(  

        xy =−52  

               
2

5+
=

x
y  

      
2

5
)(1 +
=− x

xf  

 

)(1 xgf −  

=  )(1 xgf −  

= 








+

−

3

31

x

x
f  

= 
2

5
3

3
+








+x

x

 

2

3

)3(53

+

++

= x

xx

 

)3(2

158

+

+
=

x

x
 

3
62

158
−

+

+
= x,

x

x
 

 

(b)  )(xfg  

( )52 −= xg  

3)52(

)52(3

+−

−
=

x

x
 

22

156

−

−
=

x

x
 

 

 

 

x 0 1 2 3 4 

f(x) 3 2 1 0 1 
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)4()4(2 fff =  

          )542( −= f  

          )3(f=  

           = 532 −  

           = 1 

 

     )4()( 2fkgf =−  

=
−−

−−

2)(2

15)(6

k

k
1 

   22156 −−=−− kk  

          134 =− k  

              
4

13
−=k  

 

6  (a) Let yxf =− )(1
 

xyf =)(  

 xqyp =−  

        
q

xp
y

−
=  

q

xp
xf

−
=− )(1  

 

(b)     7)2( =f  

72 −=− qp   

       72 −= qp … (1) 

 

1)8(1 −=−f  

  1
8

−=
−

q

p
 

  qp −=−8  

        qp −= 8  … (2) 

 

Substituting (1) into (2) : 
qq −=− 872  

     153 =q  

       5=q  

 

From (2): 58−=p = 3 

 

7 (a) Let yxf =− )(1
 

xyf =)(  

 xy =−32  

 
2

3+
=

x
y  

   
2

3
)(1 +
=− x

xf  

 

 

 

 









+= −− 2

2
)( 11 x

fxgf  

2

32
2

++

=

x

 

= 
4

10+x
 

 

(b)        42)( += xxhg  

     42)( += xxgh  

422
2

+=







+ x

x
h  

Let u
x

=+ 2
2

 

2
2

−= u
x

 

42 −= ux  

  ( ) 4)4(2 +−= uuh  

  ( ) 482 +−= uuh  

  42)( −= uuh  

  42)( −= xxh  

 

8 (a)      bayyf +=)(  

 
by

yg
−

=
3

5
)(  

 

   2)3( −=f                      1)3( =g  

 23 −=+ba   1
)3(3

5
=

−b
 

         243 −=+a                        59 =− b  

                 2−=a                            4=b  

 

(b) The function that maps x onto y is )(1 xf − . 

 

It is found that 42)( +−= yyf . 

Let        42 +−= yw , 

2

4 w
y

−
=  

        
2

4
)(1 x

xf
−

=−
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(c) Hence, the function that maps x onto z is 

)(1 xgf − . 

 

)(1 xgf −  








 −
=

2

4 x
g  

4
2

4
3

5

−






 −
=

x
 

8)4(3

10

−−
=

x
 

8312

10

−−
=

x
 

x34

10

−
= , 

3

4
x  

 

9 (a) ( )2)( xhgxgf −=  

( ) 22 +−= xhk  

= 22 +− kxhk  

= 22 kxhk −+  

But it is given that 
2314)( xxgf −= . 

By comparison, k = 3 

3h + 2 = 14 

        h = 4 

(b) Let yg =−− )13(1
 

13)( −=yg  

 3y + 2 = –13 

          y = –5 

5)13(1 −=−−g  

 

   5)( −=tf  

 54 2 −=− t  

      2t  = 9 

       3=t  

 

10 (a) 3,
3

)( 
−

= x
x

hx
xf  

Let 

yxf =− )(1
. 

   xyf =)(  

   x
y

hy
=

−3
 

        )3( −= yxhy  

        xxyhy 3−=  

 xhyxy 3=−  

xhxy 3)( =−  

          
hx

x
y

−
=

3
 

hx

x
xf

−
=− 3

)(1  

But it is given that 

2
)(1

−
=−

x

kx
xf . 

By comparison,  

k = 3 and  h = 2 

 (b) When h = 2, 
2

3
)(1

−
=−

x

x
xf  

        xxgf 5)(1 −=−  

       x
x

x
g 5

2

3
−=









−
 

         x

x

x
5

2

3

1
−=










−

 

               x
x

x
5

3

2
−=

−
 

                2152 xx −=−  

    0215 2 =−+ xx  

0)25)(13( =+− xx  

                                 
3

1
=x  or 

5

2
−=x  

 

11 (a)  )()( xgfxfg =  










−

+
=

x

x
f

34

2
 

3
34

2

1
34

2
2

−








−

+

−








−

+

=

x

x

x

x

 

x

xx
x

xx

34

)34(32
34

)34()2(2

−

−−+
−

−−+

=  

xx

xx

9122

3424

+−+

+−+
=  

1010

5

−
=

x

x
 

22 −
=

x

x
, 1x  
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(b) Let 
22 −

=
x

x
y  

  xyxy =−22  

    yxxy 22 =−  

  yyx 2)12( =−  

              
12

2

−
=

y

y
x  

12

2
)( 1

−
=−

x

x
fg , 

2

1
x  

 

12 (a) 1: 2 +→ xxfg  

  1)]([ 2 += xxgf  

12)(2 2 +=+ xxg  

 

 

   1)(2 2 −= xxg  

    
2

1
)(

2 −
=

x
xg  

Hence,  
2

13
)3(

2 −
=g = 4 

 

(b) xxf −→ 2:  

xxf −= 2)(  

Let                 yxf =− )(1
 

    xyf =)(  

    xy =−2  

         xy −= 2  

xxf −= − 2)(1
 

 

13123: 21 +−→− xxxgf  

  13123)( 21 +−=− xxxfg  

   13123)2( 2 +−=− xxxg  

2)2( xba −+ = 13123 2 +− xx  

  ( ) 1312344 22 +−=+−+ xxxxba  

1312344 22 +−=+−+ xxbxbxba  

 

By comparison, 

3=b  

 
  134 =+ ba  

13)3(4 =+a  

          1=a  

 

 

 

 

 

 

 

13 (a)      2: +→ xxfg  

         2)( += xxgf  

  bxga +)]([ = 2+x  

2)12( +=+− xbxa  

  22 +=+− xbaax  

 

By comparison, 
12 =a  

  
2

1
=a  

 
 2=+− ba  

2
2

1
=+− b  

         
2

5
=b  

(b) Let         yxh =− )(1  

  xyh =)(  

x
y

=
−3

1
 

       xxy 31 −=  

     xxy 31+=  

      
x

x
y

31+
=  

  
x

x
xh

31
)(1 +
= −  

 

1)(1 =− xgh  

   1)(1 =− xgh  

         1
)(

)(31
=

+

xg

xg
 

   )()(31 xgxg =+  

1)(2 −=xg  

    1)12(2 −=−x  

124 −=−x  

      14 =x  

        
4

1
=x  

 

14 (a)      35)( −= xxfg  

    35)( −= xxgf  

 3514)( −=+ xxg  

         175)( −= xxg  

 

(b) Let yxh =− )(1
 

     xyh =)(  

x
y

y
=

+

−

3

1
 

 )3(1 +=− yxy  

    xxyy 31 +=−  

Substitute the x in 

22)( += xxf  

with g(x). 
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  13 +=− xxyy  

13)1( +=− xxy  

          
x

x
y

−

+
=

1

13
 

x

x
xh

−

+
=−

1

13
)(1  

 

                    )()( 1 xhxg −=  

                   175 −x
x

x

−

+
=

1

13
 

       13)1)(175( +=−− xxx  

13171755 2 +=+−− xxxx  

        018195 2 =+− xx  

        0)2)(95( =−− xx  

                         
5

9
=x  or 2 

 

15 (a) kx
x

xg 
−

= ,
4

2
)(  

Denominator  0 
04 −x  

     4x  

By comparison, 

4=k  

 

(b) hxxf −=
2

5
)(  

Let  

 yxf =− )(1
 

    xyf =)(  

xhy =−
2

5
 

     hxy +=
2

5
 

         
5

)(2 hx
y

+
=  

5

)(2
)(1 hx

xf
+

=−

5

22 hx +
=  

 

But it is given that  

5

6
)(1 +
=− mx

xf . 

By comparison 

2=m  and  362 == hh  

 

 

 

 

 

 

 

 

 

 (c) When h = 3, 

3
2

5
)( −= xxf  

 

      2)1( +=+ ppgf  

  2)1( +=+ ppfg  

23)1(
2

5
+=








−+ ppg  

23
2

5

2

5
+=








−+ ppg  

  2
2

1

2

5
+=








− ppg  

2

4
2

1

2

5

2
+=

−







−

p

p

 

2

2

9

2

5

2
+=









−

p

p

 

    
( )

2
95

4
+=

−
p

p
 

)95)(2(4 −+= pp  

1854 2 −+= pp  

   0225 2 =−+ pp  

0)2)(115( =−+ xp  

5

11
−=p  or 2=p  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Substitute the x in 

3
2

5
)( −= xxf  

with )1( +p . 
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16 (a) )5()( 21 −=− pfpff  

           5)5(22 +−−= pp  

           51022 ++−= pp  

  01522 =−+ pp  

0)5)(3( =+− pp  

                         p = 3 or–5 

 

(b) Let 

yxf =− )(1
 

    xyf =)(  

xy =+− 52  

        xy −= 52  

         
2

5 x
y

−
=  

      
2

5

2

1
)(1 +−=− xxf  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph of 
1−f  is the reflection of 

the graph of f in the straight line y = x. 

 

(c) The range of f(x) is 15 − x .  

The domain of )(1 xf −  is 

1)(5 1 − − xf . 

The range of )(1 xf −  is 5)(2 1  − xf . 

The domain of )(1 xf −  is the range of 

f(x). 

The range of )(1 xf −  is the domain of 

f(x). 

 

 

 


