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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)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

f : ( ) , .x x
x x x

x6 2 1
2 3

1
3

32

−
− −

−
−

>

f ( ) , .x
x

x=
+

>
1

1
3

g : , .x x x6 2 32 − ∈\

fg( ) .x =
1
8

a) 86= - its

=

t
b)

0 <fx)

2) x =g(y)

=
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

x(y +1) = 1

xy + x = 1

xy = 1 - x

y = I

f "(x) = E 0x4
Since domain off "be)f range of fel

9) f(g()) = i

+i = t

8 = 2x" - 2

S = x
?

x = Et

both since domain of glob is ER
.
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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)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

fg e ,: .x x xx! 2 3
2

+ ∈"

)+d
d

fg
x

x x xex( ) ( .  =
2

2

a) x0 => exe = 1

So g(x)I

b) ((g()) = f(e) = 3e + (n(e
*

)
I

= be +xe)
= ze +x

c) f(y(0)) = 30 + 0 = 3

- f(g(x)) > 3 similar reasons to (a)

9) (f(gk] = Exe
*
+2x

Gxe
*
+ 2x = x(xe

*
+ 2)

6xe
*

+(x = x ex +x
x2e-Gae" = o
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

↓eso for
alaer

,
so et0 .

-
2

xe"(6)=0
W

↓ ↓
x =0 or > = 6



Leave 
blank

14

*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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Question 5 continued

· 3

b) yn Creflection in line

Indeco,

l
y

= x)
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

c) J(x) =e -te

we know range of ye" is y >0
e -> e2x horizontal stretchs.f "2

Crange unchanged
2x

e-> e2-te translation (h)
range is now :

#(x)
-- H

*

d) x =f(y)
= e2y - k

x+n =e2

y= (4) => f
+
(x) = z(n(x+4)

Domain x7-h

Since either Domain
of f(x) E Range of f(x)

* This level of detail is not required but is shown to help
the reader with understanding.
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q5

(Total 10 marks)
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9. (i) Find the exact solutions to the equations

  (a) ln (3x – 7) = 5
(3)

  (b) 3xe7x + 2 = 15
(5)

 (ii) The functions f and g are defined by

 f (x) = e2x + 3, x ∈ \

 g(x) = ln (x – 1), x ∈ \ ,  x > 1

  (a) Find f –1 and state its domain.
(4)

  (b) Find fg and state its range.
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

(a) 3x - 7 = eS

=e

i) b) (n (3x e =x + 3) = (n((S)

(u(3") + (n(e
=x +

2) = (n (15)

x(n(3) + 7x + 2 = (n(13)

x (n (3) +7x = (n (15) - 2

x((n(3) +7) = (n(13) - 2

=h
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Question 9 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

ii) a) x = e3] + 3

x-3 = e2y

2n(x -3) = 2y

y
= [22(x-3)

=> j (x) = z(n(x-3) ↑

Domain : x>3

ii) b) f(g(x)) = e((n(x-1)
+3

= e((x
-12)

+ 3 common
mistake

= (x- 1) + 3 - 2- 1) +3

-

70 since

-range is f(g(x)) > 3
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4. The function f is defined by

f : 2 5x x −a ,   

 (a) Sketch the graph with equation f ( ),y x=  showing the coordinates of the points where 
the graph cuts or meets the axes.

(2)

 (b) Solve f ( ) 15 .x x= +
(3)

 The function g is defined by

2g : 4 1x x x− +a ,   ,   0 5x- -

 (c) Find fg(2).
(2)

 (d) Find the range of g. 
(3)a)

Y
· 10, 5)

(52 , 0)
>
x

b) (2x -5) = 15 +x

2x- 5 = 15 + x or - 2x +S = 13 +x

x = 20
or

-3x= 10

-
10

- x
=

-
-
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

c) f(g(z) = f(a -8 - 1)

= g(s)
= 1-10-S1 = 15

d) g(x) =x

=
- 4x + 1

g'(x) = 2x - 4 = 0

=>= 2
, g(z) = -5 for a

g(0) = 1 , g(z) = 25 +20 + 1 = 6

:
-S1g(x) - 6

Note that completing the square
to find the

minimum is also a correct way
to do this.
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6. The function f is defined by 

 f: x ѻ 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
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

a)x = f(y)

=
xy

- 5x = 3 - 2 y

xy + 2y = 3 +5x

y(x+2) = 3 +5

y= =f
x+ 2

b) - P = g(x) - 4

2) g(y(2)) = g(0) = - 6

d) fig(1) = ((4)== =

e) 0
. 7

.
0

f) - T = x14
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Question 6 continued10
,6

1g())

------
!
, 0 ! >

x

ya gr((x)
Creflection in the

· (0,
2) y = x axis)

· >
(-6 , 0)
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Question 6 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ Q6

(Total 13 marks)
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4. The function f is defined by

 f : lnx6 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)

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

a) x = d - (n(y + 2)

(n(y +2) = 4 - x

4 - x

y + 2 = 2

y = ed
-x

- 2

j"(x) =
et -x

- 2

b) Range of f(cc) :

f) -1) = 4 : f(x) + 4
So domain of g"() : x14

2) f(g(x)) = f(e 2) = 4 - (n)c - 2 + 2)

= I - (a(e)
= 4 -x In(e) = 4 - xh
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Question 4 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ Q4

(Total 8 marks)

a) f(g(s)) =4 Since domain of gis
ER

therefore maximum of g(g()
is f(groll = 4 -
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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)

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

a) g()=) str

-

=
-

-es

= sa l
Since

b)x = 2
2xy - x = 1

2xy = 1 + x

=:
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Question 7 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

2) Range ofg( : 0
<

G(x) <

- Domain of fo() is <1

a) figk)=

↓ (2n(x+1) =

Fin =
7 = 2(n(x + 1) - 1

8 = 2(u(+ 1)

4 = (n(x + 1)

24 = x + 1

x = et - 1
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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)
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

a) parge of yoe" is y
= 6

ex -> e" +2 translation by (2)
· range of g(xz) = e+ 2 is g(x

> 2

3) j(g() = f(mb)
= elak + 2 = x+ 2

c) f(2x + 3)= 6

2
2x + 3

+ 2 = 6

e
2x +3

=4

2x +3 = (n(q)

x = 2 -
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Question 6 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

d)x = ey + 2

x
- 2 = el

y = (n(x- 2) =3

f
+

(x) = (n(x - 2)

Domain of g"(x) = Range of Else)

=> Domain of fib) is
2

e)

ea

M
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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)

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

-
= +2)

==
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Question 7 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

b) u = 2x u! 2

u = x +5 v= 2x

h()=-
=

1) Find (local) maximum :

h'(x) = c = - -2x2 + 10 = 0

=S

a =# ignore - as

x is the by inspection

his)=
as x

-> 0
, u(x) -> O since i grows gaster

than 2x
.

so the range of h() is Oth(x)-



Leave 
blank

24

*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)

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

y

10

2–2 6O x

S-

:
-

" i
0 -4

-
-

&

a) O f(x)- 10

b) f(0) = 5 Sinc (0 ,3) is midpoint

or (-2 , 10) & (2 , 0)

f(g(0)) = f(s) = 3qx4 = 3

see diagam above
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Question 7 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

=
Sx - xy = 4 +3y
Sx - 4 = 3y + xy

y (3 +x) = Sx-4

3= g)=
Domain of g"(x): ER

,
x =-3

a) g(f(x)) = 16

#(((()) = 3 (16)

f(x) = g
+
(16)

=-=

f(x) = 4 =-= 6 o. x= 0 .4
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5.
g( ) ( ) ,x x

x
x

x x
x=

+
+ +

+ −3
3 2 1

6
32 >

 (a) Show that g( ) ,x x
x

x= +
−

1
2

3>
(4)

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

 (c) Find the exact value of a for which g(a) = g–1(a).
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a) g(x)=2)

a
sincef

- 3

S
-↳) =

b) asx -> a
, g(x) -> 1

g(3) = I = 1 so (g(x)
< 4

1) g(a) = g
+

(a)

g(g(a)) =(y(g)(a)
g(g(a)) = a

g) () = a
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

-

-
2a - 1 = - a2 + Sa

a - 3a - 1 = 0

a=-
I

3 = 53 ignor 3 since domain of g(x)
I is

*
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7. 

y

O x

 Figure 2

 Figure 2 shows a sketch of part of the curve with equation

g(x) = x2(1 – x)e–2x,    x . 0

 (a) Show that g' ( )x  = f (x)e–2x, where f(x) is a cubic function to be found.
(3)

 (b) Hence find the range of g.
(6)

 (c) State a reason why the function g–1(x) does not exist.
(1)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

~

-

a) g(x) = (x2 - x3)e
2

- Common trick of

partially expanding So

u = x) -y u = 2x -3x) that you only have to

apply product rulee

v = e
- 29

v 1 = -2e
-2
L

g'(x) =(x) -x)(- 223) + (2x -3x2)e
-4

- e-2x (Le x3)(2) + 200302)

- e
-*

( - 2x7 + 2xb + 2x -3x)

= e
-2 (2x - Sx + 2x)
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

g'(x) = 0

e
-2x(2x - Sx +2x) = 0

e-zfo x(2x -Sx + 2) = 0

x = 0
·
(2x - 1)(x-2) = 0

x
= "

,
x = 2

g (k)
= "n('ze" = ot

g(2) = +(-1)e =

- = y(x) = Je or - 4e -tg(x) = jet

1) For an inverse to exist afunction needs to

be one to one .

By inspection ,
this function isn't

.

see diagram for context of examples below

f (a , ) = j(az) = m

f(b , ) =f(b2) = a

Note that this is for the understanding of the reader.-

I

just the first sentence would get you the mark
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3. 

O x

y

Figure 1

 FiJure 1 shows a sNetch of Sart of the JraSh of y   J(x)� where

J(x)   � �  x + � �        x . ±�

  (a)  State the ranJe of J.
(1)

  (b)  Find J±1(x) and state its domain.
(3)

  (c)  Find the e[act YaOue of x for which

J(x)   x
(4)

  (d)  +ence state the YaOue of a for which

J(a)   J±1(a)
(1)

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

a) g(-2) = 3+e + 2 = 3

so g(x) > 3

b) x = 3 +my+ z

(x -3)2 = y + 2

y = (x - 3) - 2

g
- (x) = (x -3) -2x33

.
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Question 3 continued

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

9 3 ++ = x

+2 = x -3

x + 2 = (x - 33

x + 2 = x2 - 6x + &

0 = x- 7x + 7

= 7 ignore Zel
2

Since if 3 ++2 = 22

then >3 as20.

a) 9)e)=

5(g)(E) = g
" (E)

=> g(7) ==g"(
So a = E
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2. The function f is defined by  

f ( ) ,x
x x x

x=
+

+
−

+
−

6
2 5

2
2 5

60
4 252

> 4

  (a)  Show that f ( x) = 
A

Bx C+
    where A, B and C are constants to be found.

(4)

  (b)  Find f −1(x) and state its domain.
(3)

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

2. f(x) = G(2x -3) + 2(2x +3) + 66

(2x + S7(2x -5)

-

=
x - 3)

=  -3)
-5
A=8

,
B = 2

,
C = -S

3)x=
2xy - 5x = z

(xy = 2 +Sx

y= = jk=

Range of f(x) : f(p)
= * => 0cyk)28

S Domain of f"(x) : occ %
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Question 2 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________


