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Relations and functions Trial Test  
 

Section A Multiple Choice 

 

1  If A = {4, 8, 12, 16, 20} and 

B = {3, 6, 9, 12, 15, 18}, then BA  is: 

A {3, 4, 6, 8, 9, 12, 12, 15, 16, 18, 20} 

B {3, 4, 6, 8, 9, 12, 15, 16, 18, 20} 

C {12} 

D {4, 8, 16, 20} 

E {3, 6, 9, 15, 18} 

 

B 

2  The appropriate number fields for  and 

121  respectively are: 

A R and N 

B Q and N 

C R and J 

D R and Q 

E Q and J 

 

A 

3  Consider the following two graphs: 

Graph A ,0234  yx  where x  J, 

Graph B ,
3

4 2x
y  where 5 < x < 5. 

Which of the following is true? 

A Both graphs are continuous. 

B Graph A is discrete and Graph B 

 is continuous. 

C Both graphs are discrete. 

D Graph A is continuous and 

 Graph B is discrete. 

E More information is needed 

 before deciding whether a graph 

 is discrete or continuous. 

 

B 

4  The domain and range of ,43  xy  

where x < 4, is: 

A )4,0[and)4,[  

B )4,0[and)4,
3

4
[  

C )4,0(and)4,
3

4
(  

D ]4,0[and]4,
3

4
[  

E ]4,0[and]4,[  

 

B 

5  R {2  x < 0} in interval notation 

is: 

A [2, ) 

B (2, ) 

C [2, 0)  (0, ) 

D (2, ) / {0} 

E (2, )  (0, ) 

 

C 

6  Which one of the following sets of 

coordinates is a one-to-many relation? 

A {(3, 2), (4, 2), (3, 2), (4, 2)} 

B {(1, 1), (1, 3), (1, 5)} 

C {(1, 1), (2, 3), (3, 3)} 

D {(2, 3), (3, 3), (4, 3)} 

E {(1, 1), (2, 2), (3, 3)} 

 

B 

7  Which of the following relations are 

functions? 

14 2  xy  

32  xy  

2022  yx  
213 yx   

A  and ? 

B  and, ? 

C  and, ? 

D  and ? 

E  and ? 

 

A 

8  If 13)( 2  xxxf and 32)(  xxg , 

then ))(( xgf is: 

A 17184 2  xx  

B ))(( xfg  

C 252  xx  

D 3792 23  xxx  

E 1764 2  xx  

 

A 
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9  If xxf 3)(   and 2)(  xxg , then 

))1(( fg  is: 

A 2 

B 3 

C 3 

D 4 

E 1 

 

E 

10  The maximal domain and range for 

 
x

xg
23

4


 are respectively: 

A  0\and
2

3
\ RR









 

B  4\and
3

2
\ RR








  

C  0\and
2

3
\ RR








  

D  0\and
3

2
\ RR








  

E  4\and
3

2
\ RR









 

 

C 

11  Which of the following best represents 

the circle with equation 

    4952
22
 yx ? 

A 

 
 

B 

 
 

C 

 
 

D 

 
 

E 

 
 

E 
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12  A rectangular pig sty is to be made 

using 20 metres of fencing. If x is the 

length of one side, then the domain of x 

is: 

A (0, 20) 

B [0, 20] 

C [0, 10] 

D (0, 10) 

E (0, 5] 

 

D 
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Relations and functions Name: ___________________________ 
 

Section B Short/Extended answer  

 

1  If A = {2 ,4 ,6 ,8 ,10} 

 B = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} and 

 C = {4, 8}, find: 

(a) (A  B)  C 

 

 

(b) (A  B)  C 

 

 

(c) A \ B 

(d) B \ A 

 

 

 

 

(a) (A  B)  C 

 = {2,4, 6 , 8, 10}  {4, 8} 

 = {2, 4, 6, 8, 10} 

(b) (A  B)  C 

   {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}  {4, 8} 

   {4, 8} 

(c) A \ B =  

(d) B \ A ={1, 3, 5, 7, 9} 

 

4 

2  Place each of the following into the appropriate 

number field. 

(a) 25   

(b) 
7

22
 

(c) 2  

(d) 6.33333 

(e) 90  

 

 

 

(a) 525   N  a natural number 

(b) 
7

22
 Q a rational number 

(c) 2  R an irrational number 

(d) 6.33333  Q a rational number 

(e) 90 R an irrational number 

 

5 
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3  What are the domain and range of the 

following graphs? 

(a) 32  xy where x R 

 

 

 

 

 

 

 

 

 

(b) xy
2

1
  where x J 

 

 

 

 

 

 

 

 

 

(c) ,3 xy  where x{2, 3, 4, 5, 6} 

 

 

 

 

 

 

 

 

(d) ,3
1


x
y where 3 < x < 3 

Sketch each of the above graphs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 32  xy where x  R 

 Domain (, ) 

 Range [3, ) 

  

(b) xy
2

1
  where x  J 

 Domain x  J (, ) 

 Range y  Q (, ) 

  

(c) ,3 xy  where x  {2, 3, 4, 5, 6} 

 Domain x  {2, 3} 

 Range y  {1, 0} 

  

(d) ,3
1


x
y where 3 < x < 3 

 Domain (3,0)  (0,3) 

 Range 
















 ,

3

1
3

3

2
2,  

  
 

8 
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4  Rewrite these in interval notation. 

(a) R \{2} 

(b) R \{2 < x   6} 

(c) R {3 < x < 1} 

 

 

(a) R \{2}       (0, 2)  (2, ) 

(b) R \{2 < x   6}      (0, 2]  (6, ) 

(c) R {3 < x < 1} = (3, 1)  (0, ) 

 

3 

5  Consider the following equations and 

determine the type of relation for each. 

(a) 3xy   

 

 

 

 

 

 

 

 

(b) 23 xxy   

 

 

 

 

 

 

 

 

(c) 922  yx  

 

 

 

 

 

 

 

 

(d) 122  yyx  

Sketch each of the above graphs. 

 

 

 

 

 

 

 

 

 

 

(a) 3xy   one-to-one 

 

  
 

(b) 23 xxy   many-to-one 

 

  
 

(c) 922  yx  many-to-many 

 

  
 

(d) 122  yyx  one-to-many 
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6  If 21)( xxf  and 2)(  xxg , find: 

(a) )1(f  

(b) )3(g  

(c) ))(( xgf  

 

 

 

(d) ))(( xfg  

 

 

 

(a) )1(f  =   011
2
  

(b) )3(g  = 3 + 2 = 5 

(c) ))(( xgf  = 1  (x + 2)
2
 

                   441 2  xx  

                 = 1  x
2
  4x  4 

                 = x
2
  4x  3 

(d) ))(( xfg  = 22 21  x  

                = 3  x
2
 

 

4 

7  If 241)( xxf   and 14)(  xxg , find: 

(a) ))3(( gf  

 

 

 

 

 

 

 

(b) ))3(( fg  

 

 

 

 

 

(a)  2
1441))((  xxgf  

  

 

   

675

396576

3332364))3((

432641

181641

2

2

2











gf

xx

xx

 

(b) g(f(x)) = 4(1  4x
2
)  1 

            = 4  16x
2
  1 

 gf(3) = 3  16(3)
2
 

            = 141 

 

5 
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8  What are the maximal domain and range for 

each of the following? 

(a)   xxf  6  

 

 

 

 

 

 

 

 

 

 

 

(b)  
4

1




x
xg  

Sketch each of the above graphs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a)   xxf  6  

 Domain (, 6] 

 Range [0, ) 

 

  
 

(b)  
4

1




x
xg  

 Domain R\{4} 

 Range R\{0} 

 

  
 

6 

9  
If 














0

0

,

,

3

3
)(

2

x

x

x

x
xf  

find the range of f(x) and the value for f(2). 

Sketch this graph. 

 

 

 

 

 

 

 

 

Range (, 3] and f(2)= 2 + 3 = 1 

 

 
 

4 
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For the function with the rule 

  832 23  xxxxf , find: 

(a) f(1) 

 

 

 

(b) f(2) 

 

 

 

(c) f(a) 

 

 

(d) f(x+h) 

 

 

 

(e) Simplify 
   

h

xfhxf 
. 

 

 

 

 

 

 

 

 

 

 

 

 

(f) Let h = 0 to simplify the final expression 

in part (e). The final answer is called the 

 derivative of f(x) = f (x). 

 

  832 23  xxxxf  

 

(a) f(1) = 2(1)
3
  3(1)

2
 + (1) 8 

          = 2  3  1  8 

          = 14 

 

(b) f(2) = 2(2)
3
  3(2)

2
 + (2)  8 

        = 16  12 + 2  8 

        = 2 

 

(c)   832 23  aaaaf  

 

(d)         832
23

 hxhxhxhxf  

               = 2x
3
 + 6x

2
h + 6xh

2
 + 2h

3
 

                  3x
2
  6xh  3h

2
 + x + h  8 

 

(e) f(x + h)  f(x) 

 

hhxhhxhhx

xxxhxh

xhxhxhhxx







2322

232

23223

36266

83283

632662

 

 

   

 

136266

136266

36266

22

22

2322











hxhxhx

h

hxhxhxh

h

hhxhhxhhx

h

xfhxf

 

(f) When h = 0,   166 2  xxxf  

 

 

 

9 

11  If   xxxf 32  and   23  xxg , find the 

rule for: 

(a)   xgf  

 

(b)   xfg  

 

 

(c)   xff  

 

 

 

 

 

 

(a) f(g(x)) =   23323
2

 xx  

 

    

293

233(b)

2

2





xx

xxxfg
 

 

      

xxxx

xxxxx

xxxxxff

966

9396

333(c)

234

2234

222







 

 

6 
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12  If     32 6 xxfg , write down possibilities 

for       xgfxgxf and, . 

 

 

 

 

 

     66

6

623

2

3







xxxgf

xxf

xxg

 

 

4 

13  Sketch the graph of y = x
2
  1, x  0. 

Hence sketch its inverse. 
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14  A piece of wire 12 cm long is to be cut into two 

pieces. One piece will make a circular ring and 

the other a square pendant. Let x be the length 

of the piece to be made into a ring. Derive an 

expression in terms of x to denote the total area 

of the two shapes. What is the domain of x and 

the range of the total area? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ring length = x 

Circumference of ring = 2r, so we have 





2

2

x
r

rx





 

Area of ring = 



44

2

2

2
2 xx

r   

Length of side of square = 
4

12 x
 

Area of square 

16

24144

4

12

4

12

2xx

xx










 

Total area =
16

24144

4

22 xxx 



 

Domain of x is (0, 12) cm. 

Range of area is found by sketching graph (plot 

points or use graphing software). 

 

Area (vertical axis) versus x (horizontal axis): 

 

 
 

When x = 0 cm, area = 9 cm
2
 

When x = 12 cm, area = 


36
  11.5 cm

2
 

When x  5.3 cm,  

minimum area  5.0 cm
2
 

(Use a TRACE facility if possible.) 

Range  (5, 11.5) cm
2
 

 

6 

 


