A LEVEL MATHEMATICS QUESTIONBANKS

FUNCTIONS AND CURVE SKETCHING

1.
f  is an even function and is defined for 0 ( x ( 2  as shown below


f :
[image: image13.emf]


Sketch the graph of y = f (x) for –2 ( x ( 2.






























[5]

2.  The function F is defined by 

F: x ( x2 – 4x + 3

x (IR
a)
Sketch the graph of y = F(x), showing all intersections with the coordinate axes

[3]


b)
Find the range of the function F

[3]


The function f is defined by

f : x ( x2 –1

x (IR

The function g is defined by

g: x ( ax + b

x (IR

where a and b are constants

c) Given that F(x) = fg (x), find a and b.

[5]

3.  
The functions of f and g are defined by




f : x (  
[image: image2.wmf]3
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  x > 0




g: x ( x2


x (IR
a)
Find each of the following functions, stating their domains clearly in each case:



i) 
fg.



ii) 
gf.

[5]


b)
Find, if any, the values of x for which 
fg(x) = gf(x)

[4]

4. 
The functions f and g are defined as




f: x (  
[image: image3.wmf]3
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g: x​ ( 2 (x –1) 

x (IR

a)
State the value of k

[1]


b)
Find the  following functions, in each case stating their domain. 
Your answers should be given in a 

form without brackets.



i)
fg



[3]

ii)  ff


[5]


iii) f -1
[5]


5. 
The functions f and g are defined by




f : x ( x2 + 1
x (IR



g : x ( 2x

x (IR

a)
State the range of the function f.

[1]


b)
i)
Explain why the function f has no inverse



ii)
Give a domain for x ( x2 + 1 so that it is possible to find its inverse.

[2]


c)
Find the exact values of x for which fg(x) = gf(x)

[6]

6. The graph below shows the function f(x) for 0 ( x < 2
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Sketch the graph of y = f(x) for –2 < x < 2 if


a)
f(​x) is an even function

[2]


b)
f(x) is an odd function

[2]


c)
f(x) is a periodic function of period 2.

[3]

7.
The functions f and g are defined by




f: x ( ex


x (IR



g: x ( x
 1
x (IR

a)
Find the functions fg and gf

[3]


b)
On the same diagram sketch the groups of  y = f(x) and y = gf(x), showing clearly any points where they 

cut the coordinate axes and giving the equations of any asymptotes.

[5]

8. 
The functions f and g are defined by




f:
x ( x2

x (IR



g: x ( 2ex – 1
x (IR

x ( 0


a)
State the range of



i) f

ii) g

[2]


b)
Find the following functions, in each case stating their domains clearly



i)
fg

ii) g –1 






























[7]

9.
f(x) = x2 + 2​ax – 8a2
x (IR

a)
Sketch the graphs of the following, indicating clearly where they cut the coordinate axes.



i)
y = |f(x)|


[4]

ii)
y = -2f(x)


[4]

iii)
y = f(x + 2a)

[3]

b)
Express f(x) in the form y = (x + B)2 + C,  where B and C are constants to be obtained in terms of a.

Hence or otherwise describe the transformations necessary to obtain the graph of y = f(x) from the 

graph of ​y​ = x2
[5]

10. The functions f and g are defined by





f: x ( 2x2

x (IR




g: x ( x + 1

x (IR


a)
Calculate i) fg(-2)

ii) gf(0.5)

[2]


b)
Given that  f(a) = g(a), find the possible values of a.

[3]

11. The function f is defined by 

f: ​x ( 2 + lnx
x (IR
  x > 0

a)
Sketch the graph of y​ = f(x) showing clearly the value of x for which f(x) = 0, giving your 

answer in terms of e.

[3]

b)
Find the function f –1, stating clearly both its domain and range.

[4]

c)
Sketch the graph of f –1, and state the transformation required to obtain this from the graph of f(x)

[4]

12. Shown below is the graph of y = f(x)

[image: image9.wmf]
Sketch the following graphs, showing the new positions of points A – F and any other points whose 

coordinates may be deduced:

a)
y = 8 – f(x)

[3]

b)
y = 2f (x +1)

[3]

c)
y = f(x2)

[3]

d)
y = |f(x)|

[3]

e)
y = f (|x|)

[2]

13. For each part of this question, sketch the pair of graphs given on the same axes, showing points of intersection

with the coordinate axes. State the period of each graph.

a)
y = sin x0  
and  
y = sin 2x0 
for 
0 ( x ( 360 



[4]

b)
y = cos x0
and
y = acosx0
for

-180 ( x ( 180
(a is a positive constant)

[4]

14. The functions f and g are defined by




f : x ( 2​x2 


x (IR






g : x ( ​x  2 

x (IR

a)
Find the following functions stating clearly the range of the function.

i)
fg  
ii)
gf  
iii)
ff   
iv)
gg   

[10]

b)
Find ggg(x), and  gg….g(x) (i.e. the function g applied n times)

[image: image10.wmf][image: image11.emf]


[3]

15. Each of the following five functions are defined for x (IR
 

f: x ( tan x


g: x ( x3



h: x ( (x – 1)2

k: x ( 1 + sin x

m: x ( 2 + cos 2x

For each function,  state whether it is:


i)
odd, even or neither


ii)
periodic.

For any periodic functions, give the period.

[13]

16. 
f(x) = x2 – 2x + 3
​ x (IR 

x ( K


a)
Given that f -1 exists, find the greatest possible value of K

[3]


Assuming K takes this value,


b)
find f –1(x), and state its domain and range

[7]


c)
On the same graph, sketch y = f(x) and y = ​f –1(x), showing points of intersection with the coordinate axes.

[4]

d)
Explain why points of intersection of these graphs must satisfy the equation f(x) = x, and hence show 

that f(x) = f –1(x) has no solutions. 

[4]

17. The graph shows a semicircle whose centre is C(1,0) and whose radius is 1. 

[image: image12.emf]
a)
Give the coordinates of K, L and M

[2]


b)
The equation of the semicircle is y = f(x).  Sketch the graphs of :



i)
y = f(x) –2 

[3]



ii)
y​ = f(x – 2)

[3]



iii)
y = 2f(x)

[4]

In each case, give the coordinates of the points corresponding to C, K, L and M.

18. f(x) = 
[image: image4.wmf]x
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a)
Show ff(x) =  
[image: image5.wmf]3
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, and find f –1(x)

[7]


b)
The function g(x) satisfies the equation fg(x) = f –1(x)



i)
Explain why ffg(x) = x for all values of x

[2]

ii)
Hence or otherwise, find g(x) and state its domain

[5]

19. h(x) = 
[image: image6.wmf]x
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a)
Find 
[image: image7.wmf])
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, and hence show that h(x) is an increasing function

[5]


b)
Find the range of h(x)

[3]


c)
Find the value(s) of x for which h(x) + 4 = 0

[4]

20. Shown below is the graph of f(x) = 3  ln(Bx – C)



a) 
Explain why 2B = C​

[2]


b)
Show that B = 2.

[3]


c)
Find the coordinates of point P, giving your answer in terms of e.

[3]


d)
Find f –1(x), stating its range and domain.

[6]


e)
Sketch the graph y = f –1(x)

[3]


f)
Show that the equation f –1(x) = x has a solution 2.5 < x < 3, and find this solution 

correct to the nearest 0.05

[6]

21.  The functions h(x) and k(x) are defined as follows:



h(x) = | x + 1 |

x (IR


k(x) = |x| + 2

x (IR

a) State the ranges of h(x) and k(x)

[2]


b) Find, in its simplest form

i) hk(x)

ii) kh(x)

[4]


c) Find the range of values of x for which hk(x) = kh(x)

[3]

22. The functions f(x) and g(x) are defined for all real numbers as follows:



f(x) = a + bcosax

a and b are constants with a > b > 0



g(x) = 
[image: image8.wmf]x
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a) Find the ranges of f(x) and g(x)

[4]


b) Explain why f(x) does not have an inverse.

[1] 


c) Find g-1(x) and state its domain.

[4]

(2,1)
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f(x)
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A (0, 2)





B (1, 0)





C (4, -3)
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C (1, 0)





y = f(x)
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