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Transformation of Functions - Solutions 
 

2)( xxf = , xxg sin)( = , 1)( 2 −= xxh , xxxp 2)( 2 −= . 
 
1. (i)  
 

(a) 2)( +xf = 22 +x  
 
(b) 3)( +xf = 32 +x  
 
(c) cxf +)( = cx +2  
 

(ii)  
(a) )(xfy =  
 

 
 
(b) 2)( += xfy  
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(c) 3)( += xfy  
 

 
 

(iii) the transformation of )(xfy =  which produces the graphs of 2)( += xfy  and 
3)( += xfy  , is a shift of 2 and 3 units respectively in the positive y-direction. 

The graphical effect of transforming )(xfy =  into cxfy += )(  is a shift (or 
translation) of c units in the positive y-direction. If c is negative, the graph shifts 
in the negative y- direction by c units..  

 
(iv) cxg +)(  = cx +)sin( . 

 
(v) The graph of g(x) is also shifted by 2 units in the positive y-direction by the 

transformation g(x) + 2, so the result in (iii) still applies: 
 

 )(xgy =  cxgy += )(  where c = 2 

 
 
 
 
 

2 units 
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2. (i) (a) )2( +xf  = 2)2( +x  
 
(b) )3( +xf  = 2( 3)x +  
 
(c) )( cxf +  = 2( )x c+  
 
(ii)  
 
(a) )(xfy =  

 
 
(b) )2( += xfy  
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(c) )3( += xfy  

 
 

(iii) the transformation of )(xfy =  which produces the graphs of )2( += xfy  and 
)3( += xfy , is a shift of 2 and 3 units respectively in the negative x-direction. 

The graphical effect of transforming )(xfy =  into )( cxfy +=  is a shift (or 
translation) of c units in the negative x-direction. If c is negative, the graph shifts 
in the positive x- direction by c units. 

 
(iv) cxg +)(  = )sin( cx + . 
The graph of g(x) is also shifted by 2 units in the negative x-direction by the 

transformation g(x+2), so the result in (iii) still applies: 
 

 )(xgy =  )( cxgy +=  where c = 2 

 
 

2 units 
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3. (i)(a) )(2 xh = )1(2 2 −x  
 

(b) )(3 xh  = )1(3 2 −x  
 

(c) )(xkh  = )1( 2 −xk  
 

(ii) (a) )(xhy =  

 
(b) )(2 xhy =  

 
(c) )(3 xhy =  
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(iii) the transformation of )(xhy =  which produces the graphs of )(2 xhy =  and 

)(3 xhy = , is a stretch of magnitude 2 and 3 respectively in the y-direction with 
the x-axis invariant. The graphical effect of transforming )(xhy =  into )(xkhy =  
is a stretch of magnitude k in the y-direction with the x-axis invariant.  

 
(iv) )(xkg  = xk sin . 
The graph of g(x) is also stretched by a factor of 2 in the y-direction by the 

transformation xsin2 , with the x-axis invariant, so the result in (iii) still applies: 
 

 )(xgy =  )(xkgy =  where c = 2 

 
4. (i)  

(a) )2( xh  = 1)2( 2 −x  
 
(b) )3( xh  = 1)3( 2 −x  
 

(c) 







2
xh  = 1

2

2

−





 x  

 

Stretch factor2 
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(d) 







3
xh  = 1

3

2

−





 x  

 
(e) )(kxh  = 1)( 2 −kx  
 

(f) 







k
xh  = 1

2

−







k
x  

 
 
 
 
 

(ii)  
(a) )(xhy =  

 
 
(b) )2( xh  

 
 
(c) )3( xh  
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(d) 







2
xh  

 
 

(e) 







3
xh  
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(iii) the transformation of )(xhy =  which produces the graphs of )2( xhy = , )3( xhy =

, 





=

2
xhy  and 






=

3
xhy , is a stretch of magnitude ½, 3

1 , 2, and 3 units 

respectively in the x-direction with the y-axis invariant. The graphical effect of 

transforming )(xhy =  into )(kxhy =  and 





=

k
xhy  is a stretch of magnitude k

1  

and k units respectively in the x-direction with the y-axis invariant. 
 
 
(iv) )(kxg  = kxsin . 

 







k
xg  = 








k
xsin . 

The graph of g(x) is also stretched by a factor of ½ in the x-direction by the 
transformation x2sin , with the y-axis invariant, and the graph of g(x) is also 

stretched by a factor of 2 in the x-direction by the transformation 







2
sin x , with the 

y-axis invariant, so the result in (iii) still applies: 
 

 )(xgy =  ( )y g kx=  where c = 2 

 

  xy g
k

 =  
 

 where c = 2 

Stretch factor ½  
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5. (i)  

(a) )(xh−  = 22 1)1( xx −=−−  
 
(b) )( xp −  = xxxx 2)(2)( 22 +=−−−  
 
 
 

 
(ii)  (a) )(xhy =  (c) )(xhy −=  

(b) )(xpy =  (d) )( xpy −=  

Stretch factor 2  
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(iii) the transformation of )(xhy =  which produces the graph of )(xhy −= , is a 
reflection in the x-axis. The transformation of )(xpy =  which produces the 
graph of )( xpy −= , is a reflection in the y-axis. 

 
6.  In summary: 

(a) cxf +)(  is a translation (or shift) of c units in the positive y-direction. 
(b) )( cxf +  is a translation (or shift) of c units in the negative x-direction. 
(c) )(xkf  is a stretch of magnitude k in the y-direction with the x-axis invariant. 

(d) )(kxf  is a stretch of magnitude 
k
1 in the x-direction with the y-axis invariant. 

(e) 







k
xf  is a stretch of magnitude k in the x-direction with the y-axis invariant. 

(f) )(xf−  is a reflection in the x-axis. 
(g) )( xf −  is a reflection in the y-axis. 


