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Answer all questions in the spaces provided.

1 (a) (i) Itis given that
w=(a+3i)(2-1)

where a is a real constant.

Express w inthe form u+iv where u and v are real.

Give your answer in terms of a

[2 marks]

Answer

1 (a) (ii) Hence, or otherwise, express the complex number

a+3i
2+i

in the form x + iy where x and y are real.

Give your answer in its simplest form in terms of a

[2 marks]

Answer
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Do not write
Lo . outside the
1 (b) The complex number z satisfies the equation box
3z"+iz=23 +13i
Find z
[5 marks]
9
Z =

Turn over »
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Do not write
5 outside the
2 (a) Expand (1+h) box
[1 mark]
Answer
2 (b) A curve has equation y=x°
2 (b) (i) Aline passes through two points on the curve, one where x =1
and the other where x=1+h with 2>0
Find the gradient of this line in the form a +bh+ch? +dh® + h*
where a, b, ¢ and d are constants.
[3 marks]

Answer

0 4
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Do not write
outside the
2 (b) (ii) Use your answer to part (b)(i) to find the gradient of the curve at the point where x=1, box
showing the limiting process used.
[2 marks]
Answer 6

Turn over for the next question

Turn over »
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Do not write
outside the
3 (a) Find the general solution of the equation box
cos(x+£] = ﬁ
4 2
Give your answer in terms of =«
[3 marks]
Answer
3 (b) Find the number of solutions of the equation
cos(erE) = ﬁ
4 2
in the range —mn < x < mm where m is a positive integer.
Give your answer in terms of m
[2 marks]
Answer S
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1

By considering the derivative of y = x4 when x=281, find an estimate for 475

Give your answer to three decimal places.

[6 marks]

Answer

Do not write
outside the
box
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5 (a) Show that
n
Z(6r2 —4r+ 1) =n?(an+b)
r=1
where a and b are integers.
[4 marks]
L

Do not write
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box



Do not write
outside the
5 (b) Hence show that box
2p
Z (6r2 —4r+1) = p? (cp+d)
r=p+1
where ¢ and d are integers.
[3 marks]
7
Turn over for the next question

Turn over »
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6 The complex numbers o« and [ are the roots of the quadratic equation
Z2+bz+c=0
where b and c are real constants.
6 (a) (i) Write down b and ¢ intermsof « and S
[2 marks]
b= c=
6 (a) (ii) Itis giventhat a =x+iy where x and y are real and non-zero.
Write down S interms of x and y
[1 mark]
Answer
6 (b) In the case when b =6, theroots ¢ and [ are represented by the points P and Q
on an Argand diagram.
The number 8 is represented by the point R on the same Argand diagram.
The area of triangle PQR is 11/3
6 (b)(i) Find « and g

[4 marks]

10
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Do not write
outside the
box
Answer and
6 (b) (ii) Hence find the value of ¢
[2 marks]
Answer
6 (b) (iii) Express « and B inthe form r(cos@+isind) where r>0 and —n<@<m
[4 marks]
Answer and 13

Turn over »
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7 A curve C has equation
_ 2
Y x2 -3
7 (a) Find the equations of the three asymptotes of C
[3 marks]
Asymptote 1
Asymptote 2
Asymptote 3
7 (b) One section of the graph of C and its vertical asymptotes are shown below.
The y-intercept shown below is the only stationary point of C
On the axes below, complete the sketch of the graph of C
[2 marks]
i 4 i
| |
| |
| |
| |
| |
| |
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| |
| |
| |
| |
| |
| |
| |
| |
| |
| ! >
| 0 | x
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| 3 |
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| |
| |
| |
| |
| |
| |
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| |
| |
| |
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7 (c)  Thepoint (2,2) is a point of intersection of C with the line y=x

Find the coordinates of the other point where the line y=x meets C

[3 marks]
Answer
7 (d) Hence sketch the line y =X on the axes in part (b).
[1 mark]
7 (e) Hence, or otherwise, solve the inequality > > x
[3 marks]

Answer

Do not write
outside the
box

13

Turn over »

IB/G/Jan24/FMO1



14

8 (a)

8 (b)

The integral I, is defined by
4
I, = jo x" dx

where n is a constant.

Explain why [, is animproper integral when n <0

[1 mark]

Find the exact value of I, when n= —%, showing the limiting process.

[3 marks]

Answer

1 4
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Do not write
outside the

8 (c) Write down a value of n for which 7, does not have a finite value. box
[1 mark]

Turn over for the next question

Turn over »
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9 (a)

9 (b)

The locus of a point P is such that the distance from P to the point (4,0) is twice the
distance from P to the line with equation x=1

The locus of P is the curve C,

Show that the equation of C, is

where m and n are constants.
[4 marks]

Write down the equations of the asymptotes of C,

Give your answers in the form y =f(x)
[2 marks]

Answer

16
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[2 marks]

9 (c) Sketch C, on the axes below.
Include the asymptotes and label the axis intercepts.
y A
0 X
9 (d) The locus of a point Q is such that the distance from Q to the point (4,c) is twice the

distance from Q to the line with equation x =1

The locus of Q is the curve C,
Write down the equations of the asymptotes of C,

Give your answer in terms of ¢

[2 marks]

Answer

Do not write
outside the
box
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10

10 (a)

The quadratic equation 2x2+x+m=0 hasroots o and S

The quadratic equation 3x2 +nx+m=0 has roots azﬂ and ﬂza

The constants m and n are both positive.

Find the exact value of m

[3 marks]

Answer

1 8
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10 (b)

Find the exact value of =

[4 marks]

Answer

END OF QUESTIONS

Do not write
outside the
box
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There are no questions printed on this page box
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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