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3. The function f is defined by

(a) Show that 
(4)

(b) Find f –1(x).
(3)

The function g is defined by

g : x → x2 + 5,   x ∈ R.

(c) Solve fg(x) = .
(3)
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8. The functions f and g are defined by

f:x → 2x + ln 2, x ∈ R,

g :x → e2x, x ∈ R.

(a) Prove that the composite function gf is

gf :x → 4e4x, x ∈ R.
(4)

(b) In the space provided on page 19, sketch the curve with equation y = gf(x), and show
the coordinates of the point where the curve cuts the y-axis.

(1)

(c) Write down the range of gf.
(1)

(d) Find the value of x for which , giving your answer to 3 significant 
figures.

(4)
__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

d [gf ( )] 3
d

x
x

=

18 *N23495A01820*

physicsandmathstutor.com January 2006



Leave
blank

Question 8 continued
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7. For the constant k, where k > 1, the functions f and g are defined by

f: x 6 ln (x + k), x > –k,
g: x 6 |2x – k |, x ∈ R.

(a) On separate axes, sketch the graph of f and the graph of g.

On each sketch state, in terms of k, the coordinates of points where the graph meets the
coordinate axes.

(5)

(b) Write down the range of f.
(1)

(c) Find in terms of k, giving your answer in its simplest form.
(2)

The curve C has equation y = f(x).  The tangent to C at the point with x-coordinate 3 is
parallel to the line with equation 9y = 2x + 1.

(d) Find the value of k.
(4)

fg
4
k§ ·

¨ ¸
© ¹

*N23581A01824*

physicsandmathstutor.com June 2006



Leave
blank

19

Question 7 continued
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6. The function f is defined by

(a) Show that the inverse function of f is defined by

and write down the domain of f –1.
(4)

(b) Write down the range of f –1.
(1)

(c) In the space provided on page 16, sketch the graph of y = f –1(x).  State the coordinates
of the points of intersection with the x and y axes.

(4)

The graph of y = x + 2 crosses the graph of y = f –1(x) at x = k.

The iterative formula

is used to find an approximate value for k.

(d) Calculate the values of x1 and x2, giving your answers to 4 decimal places.
(2)

(e) Find the value of k to 3 decimal places.
(2)
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Question 6 continued
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5. The functions f and g are defined by

                  f : ln( ),x x6 2 1−               x x∈ >\, ,
1
2

                  g : ,x
x

6 2
3−

                    x x∈ ≠\, .3

 (a) Find the exact value of fg(4).
(2)

 (b) Find the inverse function f –1(x), stating its domain.
(4)

 (c) Sketch the graph of y x= | | .g( )  Indicate clearly the equation of the vertical asymptote 
and the coordinates of the point at which the graph crosses the y-axis.

(3)

 (d) Find the exact values of x for which 2
3x −

= 3.
(3)
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Question 5 continued
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8. The functions f and g are defined by

f : 1 2

g :

x x x

x
x

x x

6 \

6 \

− ∈

− > ∈

3

3
4 0

,

, ,

 (a) Find the inverse function -1f .
(2)

 (b) Show that the composite function  gf  is

gf :  x
x

x
6 8 1

1 2

3

3

−
−

.

  
(4)

 (c) Solve gf ( ) 0x = .
(2)

 (d) Use calculus to find the coordinates of the stationary point on the graph of y = gf(x).
(5)
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Question 8 continued
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4. The function f is defined by

 (a) Show that
(4)

 (b) Find the range of f.
(2)

 (c) Find f –1 (x). State the domain of this inverse function.
(3)

 The function g is defined by

 (d) Solve 
(3)
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Question 4 continued
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5. The functions f and g are defined by

 (a) Write down the range of g.
(1)

 (b) Show that the composite function fg is defined by

(2)

 (c) Write down the range of fg.
(1)

 (d) Solve the equation 

(6)
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Question 5 continued
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*H34264A01428*

5. 

Figure 2

 Figure 2 shows a sketch of part of the curve with equation y = f(x), x ∈ .  

 The curve meets the coordinate axes at the points  A(0,1– k ) and 1
2 ln ,0B (  –      k    ),  

 where k is a constant and 1,k >  as shown in Figure 2.

 On separate diagrams, sketch the curve with equation

 (a) f ( ) ,y x=
(3)

 (b) 1f ( ).y x−=
(2)

 Show on each sketch the coordinates, in terms of k, of each point at which the curve meets 
or cuts the axes.

 Given that 2f ( ) e ,xx k= −

 (c) state the range of f ,
(1)

 (d) find 1f ( ) ,x−

(3)

 (e) write down the domain of 1f .−

(1)

B x

y

O

A
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7. The function f is defined by

2 8
f( ) 1 ,

( 4) ( 2)( 4)
x

x
x x x

−= − +
+ − +

 x ∈  4, 2x x≠ − ≠

 (a) Show that 
3f ( )
2

x
x

x
−=
− (5)

 The function g is defined by 

e 3g( ) ,
e 2

x

xx
−=
−

 x ∈ , ln 2x ≠

 (b) Differentiate g( )x to show that 2

e
g ( )

(e 2)

x

xx′ =
− (3)

 (c) Find the exact values of x for which g ( ) 1x′ =
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

physicsandmathstutor.com June 2009



Leave 
blank

23

*H34264A02328* Turn over

Question 7 continued
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8. (a) Write down sin 2x  in terms of sin x and cos .x
(1)

 (b) Find, for 0 < x < ʌ, all the solutions of the equation 

cosec 8cos 0x x− =

  giving your answers to 2 decimal places.
(5)
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6. The function f is defined by 

 f: x  3 2
5
x

x
−
−

,  x , 5x ≠

 (a) Find 1f ( ).x−

(3)

Figure 2

 The function g has domain  –1 x 8, and is linear from (–1, –9) to (2, 0) and from 
(2, 0) to (8, 4). Figure 2 shows a sketch of the graph of y = g(x). 

 (b) Write down the range of g.
(1)

 (c) Find gg(2). 
(2)

 (d) Find fg(8).
(2)

 (e) On separate diagrams, sketch the graph with equation

  (i) g( ) ,y x=

  (ii) 1g ( ).y x−=

  Show on each sketch the coordinates of each point at which the graph meets or cuts 
the axes. 

(4)
 (f) State the domain of the inverse function 1g .−

(1)

             

–6

–9

–1 O

4

y

2 x8
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Question 6 continued
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4. The function f is defined by

 f : lnx 4 − ( ),x 2+    x ,  x  –1 

 (a) Find f −1( ).x
(3)

 (b) Find the domain of f −1.
(1)

 The function g is defined by 

 g e: ,x x!
2

2−    x

 (c) Find fg (x), giving your answer in its simplest form.
(3)

 (d) Find the range of fg.
(1)
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7. The function f is defined by

f : , ,x
x

x x x
x x!

3 1
2 7 4

1
4

1
22

+( )
+ −

−
+

∈R >

 (a) Show that f x
x

( ) =
−

1
2 1 (4)

 (b) Find f − ( )1 x
(3)

 (c) Find the domain of f −1

(1)

g lnx x( ) = +( )1

 (d) Find the solution of fg x( ) = 1
7

, giving your answer in terms of e.
(4)
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Question 7 continued
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6. The functions f and g are defined by

f e: x x! + 2 ,      x ∈"

g : lnx x! ,         x! 0

 (a) State the range of f.
(1)

 (b) Find fg( )x , giving your answer in its simplest form.
(2)

 (c)  Find the exact value of x for which f ( )2 3 6x + =
(4)

 (d) Find f −1 , the inverse function of f, stating its domain.
(3)

 (e) On the same axes sketch the curves with equation y x= f ( )  and y x= −f 1( ) , giving the 
coordinates of all the points where the curves cross the axes.

 (4)
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Question 6 continued
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7. h( )
( )( )

x x x x x
= + +

+
−

+ +
2

2
4

5
18
5 22 2 ,             x! 0

 (a) Show that h( )x x
x

=
+

2
52

(4)

 (b) Hence, or otherwise, find ′h ( )x  in its simplest form.
(3)

y 

O x 

y = h(x)

Figure 2

 Figure 2 shows a graph of the curve with equation y x= h( ) .

 (c) Calculate the range of h( )x .
(5)
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Question 7 continued
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*P43016A02432*

7. The function f has domain –2 ! x ! 6 and is linear from (–2, 10) to (2, 0) and from (2, 0) 
to (6, 4).  A sketch of the graph of y = f(x) is shown in Figure 1.

Figure 1

 (a) Write down the range of f.
(1)

 (b) Find ff(0).
(2)

 The function g is defined by

g : x ! 4 3
5

+
−

x
x

,    x !"!,   x!"!#

 (c) Find g–1(x)
(3)

 (d) Solve the equation gf(x) = 16
(5)
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___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

y

10

2–2 6O x
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Question 7 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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___________________________________________________________________________
___________________________________________________________________________
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Core Mathematics C3 
 
Candidates sitting C3 may also require those formulae listed under Core Mathematics C1 and 
C2. 

Logarithms and exponentials 

xax a=lne  
 

Trigonometric identities 

BABABA sincoscossin)(sin ±=±  
BABABA sinsincoscos)(cos m=±  

))((      
tantan1
tantan)(tan 2

1 π+≠±±=± kBA
BA
BABA

m
 

2
cos

2
sin2sinsin BABABA −+=+  

2
sin

2
cos2sinsin BABABA −+=−  

2
cos

2
cos2coscos BABABA −+=+  

2
sin

2
sin2coscos BABABA −+−=−  

 

Differentiation 

 f(x) f ′(x) 

tan kx k sec2 kx   

sec x sec x tan x 

cot x –cosec2 x 

cosec x –cosec x cot x 

  
)g(
)f(

x
x

   
))(g(

)(g)f(  )g()(f
2x

xxxx ′−′
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Core Mathematics C2 
 
Candidates sitting C2 may also require those formulae listed under Core Mathematics C1. 

Cosine rule 

 a2 = b2 + c2 – 2bc cos A  

Binomial series 

       
2

 
1

)( 221 nrrnnnnn bba
r
n

ba
n

ba
n

aba ++¸̧
¹

·
¨̈
©

§++¸̧
¹

·
¨̈
©

§+¸̧
¹

·
¨̈
©

§+=+ −−− KK    (n ∈ ℕ) 

where 
)!(!

!C 
rnr

n
r
n

r
n

−
==¸̧

¹

·
¨̈
©

§  

∈<+
×××

+−−++
×
−++=+ nxx

r
rnnnxnnnxx rn  ,1(     

21
)1()1(  

21
)1(1)1( 2 K

K

K
K ℝ) 

Logarithms and exponentials 

a
x

x
b

b
a log

log
log =  

 
Geometric series 
 
 un = arn − 1 

 

 Sn = 
r 
ra n

−
−

1
)1(  

S∞ = 
r  

a
−1

 for ⏐r⏐ < 1 

 

Numerical integration 

The trapezium rule: µ¶
´

b

a

xy d  ≈ 2
1 h{(y0 + yn) + 2(y1 + y2 + ... + yn – 1)}, where 

n
abh −=  
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Core Mathematics C1 
 

Mensuration 

Surface area of sphere = 4π r 2 

Area of curved surface of cone =  π r × slant height 
 

 

Arithmetic series 

 un = a + (n – 1)d 

 Sn = 
2
1 n(a + l) = 

2
1 n[2a + (n − 1)d] 




