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Full marks are not necessarily awarded for a correct answer witrj no working. Answers must be ‘
supported by working and/or explanations. Where an answer is incorrect, some mark§ 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: 6]
The 1st and 5th terms of an arithmetic sequence are 36 and 12 respectively.
(a) Findthe 13th term of this arithmetic sequence. [4]
The sum of the first » terms of this arithmetic sequence is zero.

(b) Find the value of n. (2]
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2.

[Maximum mark: 6]
x x1=1 «x
3 X = 1
x‘=-8x+7 x+1 x-=-7

(@) Giventhat x> 7, show that

(b) Hence, or otherwise, solve log, [x(x* — 1)] - 1 = log, [(x* - 8x + 7)(x + 1)].
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3. [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)

/ QG 0)\4’ ’

(@) ()  Write down the value of c.
(i)  Find the value of a. 3]

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

y
P(0,9)

/ Q(3,0>\

(b)  Find the area of the shaded region. [4]

(This question continues on the following page)
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(Question 3 continued)
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[Maximum mark: 7]
The first four terms of the Maclaurin series expansion of (1 - x)™* are
I +ax+bx'+20x, a,beZ".
(@ () Showthata=4.
(i)  Find the value of b. (5]

A car was purchased four years ago. The car depreciated in value by 10% each year. The
value of the car today is $1000.

(b) Using the results of part (a), estimate the value of the car four years ago. (2]
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[Maximum mark: 6]
A linear system of equations is given by
x-z=4
2x+2y+z=14
x+2+az=p

Find the value of o and the value of B, where a, § € Z, for which the system has an infinite
number of solutions.
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[Maximum mark: 8]

Consider the differential equation

dy 29 3
—=y'cos’x,
= y x,y#0

The solutions to this differential equation can be expressed in the form

a
y_2x+sin2x+b'

where a and b are constants suchthat ae Z and b € R.

(a) By solving the differential equation, find the value of a. (6]
(b) Giventhat y=1 when x = -;- find the value of &. 2]
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[Maximum mark: 8]
(@) Show that sin36 = 3sin 0 - 4sin’ 0. (4]

(b) Hence, describe a sequence of transformations that maps the graph of y = sin @ onto

the graph of y = 63in(9 + gj -8sin’ (9 +—EJ , [4]
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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.
9. [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=5, a<b.

(a) Find the value of a and the value of 5. [3]

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.

o+ - -
P

v
=

ke X

a
(b) State, with a reason, whether there is a local maximum point or a local minimum point

on the graph of y = f(x) at x=a. [2]
The second derivative f"(x) is zero at x =c.
(c) Find the value of c. [3]

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

®
v
=

A

(d) State, with a reason, whether there is a point of inflexion on the graph of y = f(x)
atx=c. (2]

(e) Given that f(-2) =36, find f(x). [4]
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Do not write solutions on this page.

10.

[Maximum mark: 18]

Consider the expression 1 7. where |x|<1.
I+x

(@) (@) Show thatthe first four terms in the binomial expansion of L
are 1 —x* +x* — x5, 1+

(i)  Hence, find an approximation for J —1—3
I+x
Now consider the expression \/—1;? where |x| <1.
l-x

(b) () Expand

— up to and including the term in x*.
=X

(i) Hence, find a polynomial expression for j L dx up to and including the
termin x°. J1-x?

; k
The expression = + ot where k € Z*, can be used to approximate arcsin% ‘

() Use the result from part (b)(ii) to find the value of %.

(d) Hence, find an approximation for = in the form -6%0 where p e Z'.

dx up to and including the term in x’.

(3]

[2]

[S1

(4]

[4]
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Do not write solutions on this page.

1.

[Maximum mark: 22]

Consider the complex number w = s :
1+iV3
(a) Show that w= V3 +i.
(o) Find
ONIF
(i) argw.

(c) UseDe A\Aoivre's theorem to find the two square roots of w. Give your answers in the
form re'”, where r>0.and -n < @< 7.

The complex number w can be expressed in the form (a + bi)?, where a, b € R".

3

(d) (i) Show that a‘=7+|.

(i) Find the value of 5.

(e) Hence, express tanl% in the form p+q\/§,where p.q€Z.

(2]

(3]

[4]

(8]
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