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Do not write
outside the

Answer all questions in the spaces provided. box

1 The complex number z is given by
z=-3-i

1 (a) (i) Express z inthe form r(cos<9+isin9) where >0 and nt<f<n
[3 marks]

Answer

1 (a) (ii) Hence write down z* inthe form r(cos@+isin9) where ¥>0 and nt<@<n
[1 mark]

Answer

02
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1 (b) On an Argand diagram, the point P represents z and the point Q represents z* box
Find the acute angle POQ where O is the origin.
[2 marks]
Answer 6

Turn over for the next question

Turn over »
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2 The curve C has equation box
y = 8-3x—6x?

2 (a) The line L passes through two points on C, one where x=7
and the other where x=7+h

Find the gradient of L inthe form p+gh where p and ¢ are constants.
[3 marks]

Answer

0 4
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2 (b)

Use your answer to part (a) to find the gradient of C at the point where x=7

Show the limiting process used.

[2 marks]

Answer

Do not write
outside the
box

Turn over for the next question

05

Turn over »

1B/M/Jan26/FMO01



3 (a)

3 (b)

Show that
1 1 _ 3
3r—1 3r+2 9r2+3r—2
[1 mark]
Hence use the method of differences to show that
n
P e
= 9r% +3r—2
can be written in the form 3fd where ¢ and d are integers.
[4 marks]

0 6
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3 (c)

Find the value of p such that

>

r=p

3

1

92137—2 1001

[3 marks]

Do not write
outside the
box
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4 The integral I, is defined by box
w-[ (e
k 32
where k<5
4 (a) Write down the range of values of k for which I, is an improper integral.
[1 mark]
Answer
4 (b) Explain why I , does not have a finite value.
[1 mark]
2
T



Do not write
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Solve the equation box
72 = 4 - 4151
No marks will be awarded for calculator-only working in this question.
[5 marks]
Answer °

Turn over »
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Do not write
3 outside the
6 (a)  Expand and simplify (2r—1) box
[1 mark]
Answer
n
6 (b) Express Z:(2r—1)3 in the form 12 f(n) where f is afunction of n
r=1
[4 marks]
i



11

6 (c)

Answer

Use your answer to part (b) to find the sum of the cubes of all positive odd numbers
less than 100
[2 marks]

Answer

Do not write
outside the
box

Turn over »
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7 The equation box
cos (3x+£j = 1
4 2
has the general solution
T
x=—(24nia+b)
36
where a and b are positive integers.
7 (a) A student claims that # can be any real number. This student’s claim is incorrect.
Write down a correct statement about the values »n can take.
[1 mark]
7 (b) In the case when a = 4 find the least possible value of b
[3 marks]
b =
7 (c) In the case when b =9 find the least possible value of a
[3 marks]
a =

12
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Do not write
outside the
7 (d) Find the number of solutions of the equation box
cos 3x+£ -1
4 2
which lie in the interval —t <x <=
[2 marks]
Answer
7 (e) Hence, or otherwise, find the number of solutions of the equation
cos 3x+E -1
4 2
which lie in the interval 6 < x < 6+80n where @ is a constant.
[2 marks]
11
Answer

Turn over »

13

1B/M/Jan26/FMO01



14

Do not write
outside the

8 The point S has coordinates (2k, 0) where k> 1 box

The line L has equation x =

=[N

The locus of a point R is such that the distance from R to S is equalto & times the
distance from R to L

The locus of R is the hyperbola H

8 (a) Find the Cartesian equation of H in terms of k&

Give your answer in the form

px’—)y*=q

where p and ¢ are constants in terms of &
[4 marks]

1 4
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Answer

8 (b) The asymptotes of H are perpendicular to each other.

8 (b) (i) Find the value of &

[3 marks]

k:

Question 8 continues on the next page

15

Turn over »
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Do not write
outside the
8 (b) (ii) Sketch the graph of H on Figure 1 box
Include the coordinates of any axis intercepts.
Include the asymptotes and their equations.
[3 marks]
Figure 1
VA
0 x
10
T
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Turn over for the next question box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Turn over »
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The function f is defined by f(x) =

The curve C, has equation y=f(x)
The point P is the local maximum of C,
The point Q is the local minimum of C,

The graph of C, is shown in Figure 2

Figure 2

yA

x?+2
x2+3x

18
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Do not write
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9 (@)  Theline with equation y =k intersects C, box
Show that

9k?+8k+n>0

when #n is a constant.
[4 marks]

Question 9 continues on the next page

Turn over »

19
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9 (b) Use your answer to part (a) to find the y-coordinate of P and the y-coordinate of Q

Give your answers in an exact form.

[2 marks]
y-coordinate of P =
y-coordinate of Q =
9 (c) The curve C, has equation y = 1
f(x)
9 (c) (i) Write down the number of asymptotes of C,
[1 mark]
Answer
9 (c) (i) Write down the y-coordinate of the point of intersection of C, and C,
[1 mark]

Answer

2 0
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9 (c) (iii) The graph of C, is shown again in Figure 3 box
Sketch the graph of C, on Figure 3
[4 marks]
Figure 3
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Turn over for the next question

Turn over »
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10 The complex number 4 —5i is a root of the quadratic equation

z2+mz+n=0

where m and n are real constants.

10 (a) Find the value of m and the value of n

[4 marks]

10 (b) Solve the equation

|
S
|

z2+62z+153=0

[1 mark]

Answer

2 2
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10 (c) The four roots of the equation box
(22 +mz+n)(22 +62+153) =0

are represented by the points P, Q, R and S on an Argand diagram.

10 (c) (i) Sketch the quadrilateral PQRS on the Argand diagram in Figure 4

You are not required to label the vertices or include the axis intercepts.

[2 marks]
Figure 4
Im(z) A
0 Re(z)
10 (c) (ii) Calculate the area of quadrilateral PQRS
[2 marks]

Answer

Question 10 continues on the next page

Turn over »

2 3

1B/M/Jan26/FMO01



24
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10 (d) The four roots of the equation box
(22 +mz+n)(22 +62+153) =0
also satisfy the equation
|z —al=p

where o and g are constants.

10 (d) (i) Find the value of «
[3 marks]

2 4
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Do not write
outside the
10 (d) (ii) Find the value of S box
[2 marks]
B = 14
END OF QUESTIONS
L
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There are no questions printed on this page box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.

2 7
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Question

number Write the question numbers in the left-hand margin.

Additional page, if required.
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