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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. Where an answer is incorrect, some marks may be given
for a correct method, provided this is shown by written working. You are therefore advised to show all
working.

Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be
continued below the lines, if necessary.
1. [Maximum mark: 4]

The graph of a function f for —3 < x < 3 is shown in the following diagram.
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The following graphs are transformations of the graph of y = f(x).
y y
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(This question continues on the following page)
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(Question 1 continued)
y y
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E) (F)
Consider the following table of transformations of y = f'(x).
Next to each transformed function, write down the letter that corresponds to its graph.
Function Letter
y=fx+1)
y=fx-1
y=f(=x)
y=f(2x)
Turn over
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[Maximum mark: 6]

The 1st and 5th terms of an arithmetic sequence are 36 and 12 respectively.

(a) Find the 13th term of this arithmetic sequence. [4]
The sum of the first n terms of this arithmetic sequence is zero.

(b) Find the value of . [2]
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[Maximum mark: 6]

Two events 4 and B are such that P(4)=0.5, P(B)=0.6 and P(A " B)=0.4.

(@) Find P(4 U B). [2]
(b) Show that 4 and B are not independent. [1
(c) Find P(4|B'). [3]
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4. [Maximum mark: 7]

Aline with equation y = —3x + 9 intersects the axes at the points P(0, 9) and Q(3, 0).

A parabola of the form y = ax’ + ¢, where a, ¢ € Z, also passes through the points P and Q.

This is shown in the following diagram.

P(0,9)

/ SEN ’

(@) (i)  Write down the value of c.
(i)  Find the value of a.

The region enclosed by the line and the parabola is shaded in the following diagram.

¥
P(0,9)

/ Q@3, 0)\

(b) Find the area of the shaded region.

(This question continues on the following page)
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(Question 4 continued)
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[Maximum mark: 6]
X xi -1 by

(a) Giventhat x > 7, show that X = :
x =8x+7 x+1 x-7

(b) Hence, or otherwise, solve log,[x(x* — 1)] — 1 = log,[(x* — 8x + 7)(x + 1)].
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[Maximum mark: 8]
For x € R, the functions f and g are defined by
f(x)=—x"+4x+p and
gx)=x"+gx—1,
where p and g are non-zero constants.
The graph of y = f(x) has a vertex at A and the graph of y = g(x) has a vertex at B.
Points A and B both lie on the line y=2x—1.
(@) Showthat p=-1. [3]

(b)  Find the value of ¢. [5]
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Do not write solutions on this page.

Section B
Answer all questions in the answer booklet provided. Please start each question on a new page.
7. [Maximum mark: 14]

Consider the function f(x) =2x + 3 where x € R.

(a) Find
i £,
(i) 7). (3]

The following diagram shows part of the graph of a linear function 7.

The graph has x-intercept 2 and y-intercept —1.

y

(b)  Write down an expression for % (x). [2]
(c) Solve the equation /™' (x) = 2. 2]

(This question continues on the following page)
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Do not write solutions on this page.
(Question 7 continued)
Consider the function g(x) =mx + c, where x € R and m, c € Q.
(d) Giventhat h(x) = (f " o g)(x), find the value of m and the value of c. [4]
A function k exists such that % (k(x)) = x.
(e) Find an expression for k(x). [2]

(f)  State the single transformation that maps the graph of y = k(x) onto the graph
of y=h(x). [1]
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Do not write solutions on this page.

8.

L

[Maximum mark: 14]

The function f has a derivative given by f'(x) =3x" + 12x — 15.

The graph of y = f(x) has horizontal tangents at the points where x=a and x=5b, a<b.
(a) Find the value of a and the value of b.

The following diagram shows three intervals along the x-axis defined by a and b. The sign
of the first derivative of f is shown in each interval.

+ - +

S0

a

(b) State, with a reason, whether there is a local maximum point or a local minimum point
onthe graphof y=f(x) at x=a.

The second derivative f"(x) is zero at x =c.
(c) Find the value of c.

The following diagram shows two intervals along the x-axis defined by c. The sign of the
second derivative is shown in each interval.

)
=

(d) State, with a reason, whether there is a point of inflexion on the graph of y = f(x)
atx=c.

(e) Giventhat f(-2) =36, find f(x).
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Do not write solutions on this page.
9. [Maximum mark: 15]
2 .
(@) Show that —tan? can be expressed as sin26.
l+tan" 60
2tan6 1

(b) Hence, solve the equation — =
l+tan" 6 2

Let x= tan{ZZ% ]

(c) Use the result from part (a) to show that x” —22x+1=0.

10
(d) Hence, find the exact value of tan[225 j

=— for 0°< 0 <£180°.
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