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Question 1

[Maximum mark: 5]
Consider the graph of y =x+sin(x-3), —-n<x<m.

(a) Sketch the graph, clearly labelling the x and y intercepts with their values. [3 marks]

Question 2

[Maximum mark: 7]

Given that f(x)= i 1

=y >

+e
(a) find f7'(x). stating its domain; [6 marks]
(b) find the value of x such that f(x)= f"(x). [1 mark]
Question 3

[Maximum mark: 5]

Let f(x)=Inx. The graph of f is transformed into the graph of the function g

by a translation of ( ] followed by a reflection in the x-axis. Find an expression

for g(x), giving your answer as a single logarithm.

Question 4

[Maximum mark: 8]

COs X . .
(a) Sketchthe curve y = , =4 = x = 4 showing clearly the coordinates of the
Vx? +1
x-intercepts, any maxinnun points and any nunimum points. [4 marks]

Question 5

[Maximum mark: 4]

Show that the quadratic equation x° —(5—k) x — (k +2) = 0 has two distinct real roots
for all real values of .



Question 6

[Maximum mark: 7]
Consider f(x)=Inx—e*™ 0<x<10.

(a) Sketch the graph of y = f(x), stating the coordinates of any maximum and minmmum

points and points of intersection with the x-axis. [5]
(b) Solve the mequality Inx <e***, 0 <x < 10. 27
Question 7

[Maximum mark: 10]
Let f(x)=x(x+2)°.

(a) Solve the mequality f(x)>x. [5]

(b) Find j f(x)dx. /3]



Question 8

[Maximum mark: 18]

Let f(x):‘x|—1.

(a)

(®)

()

(d)

(e)

The graph of y = g(x) 1s drawn below.

(1)  Find the value of (fog)(1).

(1) Find the value of (fegog)(1).
(m1) Sketch the graph of y=(fog)(x).
(1)  Sketch the graph of y= f(x).

(1) State the zeros of f.

(1) Sketch the graph of y=(f o ) (x).

(1) State the zeros of fo f .

Given that we can denote fo fo fo...0f as f",
_

n times

(1)  find the zeros of 7

(i1) find the zeros of f*;

(111) deduce the zeros of f*°.

The zeros of fz" are a,. a,. ., ..., dy .

(1)  State the relation between » and N;

N
(1) Find, and simplity, an expression for Z

r=1

ai’

in terms of ».

8]

[3]

[3]

[3]

[3]

(4]



Question 9

[Maximum mark: 8]

The function f 1s defined as f(x)=-3+ lz,xiZ.

o
(a) (1) Sketchthe graphof y = f(x),clearlyindicating any asymptotes and axes intercepts.

(1) Write down the equations of any asymptotes and the coordinates of any
axes intercepts. [4]

(b) Find the inverse function /', stating its domain. [4]

Question 10
[Maximum mark: 6]

Consider p(x)=3x’+ax+5a,acR.
The polynommal p(x) leaves a remainder of —7 when divided by (x—a).
Show that only one value of a satisfies the above condition and state 1ts value.

Question 11

[Maximum mark: 10]

Afunction f isdefined by f(x)=x+1Dx—-1)(x-5), xck.
(a) Find the values of x for which f(x) <| f(x)|- [3]

Afunction g is defined by g(x) =x"+x - 6, xcR.

(b) Find the values of x for which g(x)< . 71
g(x)
Question 12
[Maximum mark: 5]
(a) Sketch the graph of y=(x-5)*-2|x-5|-9,for 0<x<10. 3]

(b) Hence, or otherwise, solve the equation (x—5)*-2|x-5]-9=0. [2]



Question 13
[Maximum mark: 21]

The following graph represents a function y =f(x), where -3 <x <5.
The function has a maximum at (3, 1) and a minimum at (-1, -1).
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(@)

The functions « and v are defined as u(x) =x— 3, v(x) = 2x where xe R.

(i)
(i)
(iii)
(b) (M)

(if)

(iii)

Consider the function defined by A(x) =
x+d

() ()

(if)

2
For this value of d, there is a function & such that /o k(x) = Al
X+

(iii)

State the range of the function o f.

State the range of the function o ve f.

Find the largest possible domain of the function fo vo u.
Explain why f does not have an inverse.

The domain of f is restricted to define a function g so that it has an inverse g".
State the largest possible domain of g.

Sketch a graph of y = g‘1 (x), showing clearly the y-intercept and stating the
coordinates of the endpoints.

e P .

Find an expression for the inverse function 7 (x).

Find the value of d such that / is a self-inverse function.

x#-1.

Find k(x).

[71

[6]

(8]

Question 14

[Maximum mark: 6]

The graph of y =In(5x + 10) is obtained from the graph of y = lnx by a translation of a units
in the direction of the x-axis followed by a translation of & units in the direction of the y-axis.

(a) Find the value of a and the value of b. [4]



Question 15

[Maximum mark: 4]

(@) Express x’+ 4x — 2 in the form (x + a)’+ » where a,beZ. [2]

(b) K f(x)=x+2 and (gof)(x)=x"+4x —2 write down g(x). [2]
Question 16

[Maximum mark: 7]

2
The function f is given by f(x) = %,xe]ﬁ,xilxi—l

(@) Prove that f is an even function. [2]
(b) (i) Sketch the graph y =/(x).

(i) Write down the range of f. [5]



Question 17

[Maximum mark: 22]

Let F)=x"+02r"-58"—x+4,xeR.

(@)

(b)

Find the solutions of f(x) > 0.
For the curve y =f(x).
(i)  Find the coordinates of both local minimum points.

(i)  Find the x-coordinates of the points of inflexion.

The domain of [ is now restricted to [0, a].

(c)

(i)

correct to 3 significant figures.

(i)  For this value of a sketch the graphs of y =f(x) and y=f"'(x) on the same set

of axes, showing clearly the coordinates of the end points of each curve.

(i) Solve f'(x)=1.

Letg(x)=2sin(x—1)—3,—g+ 1 £x£%+l.

(d)

(i)  Find an expression for g '(x), stating the domain.

(i) Solve (fog)(x)<1.

Question 18

[Maximum mark: 9]

Consider the function f defined by f(x) = 3x arccos(x) where —1 <x<1.

(@)

(b)

(€)

Sketch the graph of f indicating clearly any intercepts with the axes and the
coordinates of any local maximum or minimum points.

State the range of f.

Solve the inequality |3x arccos(x)| > 1.

Write down the largest value of a for which f has an inverse. Give your answer

(3]

(3]

(6]

(8]

(3]
(2]

(4]



Question 19

[Maximum mark: 18]

Consider f(x)=-1+ ln(,fxz— 1)_

(@)

Find the largest possible domain D for f to be a function.

The function f is defined by f(x)=-1 +lr1(\fx2 —1). xeD.

(b)

(c)

(d)

Sketch the graph of y = f(x) showing clearly the equations of asymptotes and the
coordinates of any intercepts with the axes.

Explain why [ is an even function.

Explain why the inverse function f’1 does not exist.

The function g is defined by g(x) = -1+ 1n(1/,~;2 — 1), xel]l, oof .

(e)

Find the inverse function g’l and state its domain.

Question 20

[Maximum mark: 13]

Itis given that /' (x) = 3x*+ ax’+ bx*— 7x — 4 where a and b are positive integers.

(@)
(b)

(€)

Given that x*— 1 is a factor of f(x) find the value of a and the value of 5.
Factorize f(x) into a product of linear factors.

Sketch the graph of y = f(x), labelling the maximum and minimum points and the
x and y intercepts.

Using your graph state the range of values of ¢ for which f(x) = ¢ has exactly two
distinct real roots.

(2]

[3]
(1

(1

[4]

[4]

[3

[3]

[3]



Question 21

[Maximum mark: 18]

Consider the expression f(x) = tan(x + %)cot(% — x]_

5
(a) (i) Sketch the graph of y = £(x) for —?’t <x< g_
(i)  With reference to your graph, explain why f is a function on the given domain.

(i) Explain why f has no inverse on the given domain.

I
=
I

(iv) Explain why £ is not a function for —

(4]

-h‘;‘,’
A

The expression f(x) can be written as g(r) where r=tan x.

2
(b) Show that g(7) = (?—j . [3]

(c) Sketch the graph of v = g(r) for  <0. Give the coordinates of any intercepts and the
equations of any asymptotes. [3]

(d) Let «, 3 be the roots of g(r) =k, where 0 <k <1.
() Find a and g in terms of .

(i) Showthat o+ f<—2. [7]



Question 22

[Maximum mark: 8]

ax + 1

e
,x#——,where a.b,ceZ.

Consider the function f(x) =
bx + ¢ b

The following graph shows the curve v = (f(x))’. It has asymptotes at x=p and y=g¢ and
meets the x-axis at A.

(a) On the following axes, sketch the two possible graphs of y = f(x) giving the equations
of any asymptotes in terms of p and ¢. [4]

4 4 i s
(b) Giventhat p = 3 q= 9 and A has coordinates [_5’ OJ | determine the possible

sets of values for a, » and c. ' [4]



Question 23

[Maximum mark: 19]

The function f is defined by f(x) = ZILJ; 0= 23
o

(a) Find f'x). (4]

(b) Hence, or otherwise, find the coordinates of the point of inflexion on the graph

of y=f(x). [4]
(c) Draw a set of axes showing x and y values between —3 and 3. On these axes

(i)  sketch the graph of y =f(x), showing clearly any axis intercepts and giving the
equations of any asymptotes.

(i)  sketch the graph of y = f7'(x), showing clearly any axis intercepts and giving the
equations of any asymptotes. [8]

(d) Hence, or otherwise, solve the inequality 7 (x) > f '(x). [3]
Question 24
[Maximum mark: 6]

(a) Sketch the graphs of y =sin’x + Inx and v = 1 + cosx on the following axes
for 0 <x<9. [2]

y

N
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(b) Hence solve sin’x + Inx —cosx — 1 <0 intherange 0 <x<9. [4]
Question 25

[Maximum mark: 5]
The function f is defined by f(x) =secx+2,0< x < g :
(a) Write down the range of f. [1]

(b) Find f7'(x), stating its domain. [4]



Question 26

[Maximum mark: 6]

The following diagram shows the graph of y =f(x), -3 <x <5.

/12345""

(a) Find the value of (f-f)(1). [2]
(b) Given that /' (a) =3, determine the value of a. [2]

(c) Giventhat g(x) =2f(x— 1), find the domain and range of ¢. 2]





