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Answer all questions in the spaces provided.

1 (a)

The complex number z is given by

z= 2+i\/g

Express z inthe form r(cosf+isind) where >0 and -n<@<n

Give your value of @ to three significant figures.
[2 marks]

1 (b)

Answer

Write down the complex number z* in the form r(cos@+isin0) where r>0

and —t<f0<n
[2 marks]

Answer
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Do not write
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1 (c) On an Argand diagram, the complex number z is represented by the point P and the box
complex number z* is represented by the point Q

The point R is such that OPRQ is a rhombus, where O is the origin.

1 (c) (i) Sketch the rhombus OPRQ on the Argand diagram below.
[2 marks]

ImA

1 (c) (ii) Find the number represented by point R
[1 mark]

Answer

1 (c) (iii) Find the area of rhombus OPRQ

Give your answer in exact form.
[2 marks]

Answer

Turn over »
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2 (a)  Expand and simplify (4+#)’ pox
[2 marks]

Answer

2 (b) A curve has equation y=x>+7x
2 (b) (i) Aline passes through two points on the curve, one where x =4
and the other where x=4+h

Find the gradient of this line in the form a+bh+h?> where a and b are constants.
[3 marks]

Answer
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2 (b) (ii) Use your answer to part (b) (i) to find the gradient of the curve at the point where x=4 box
Show the limiting process used.
[2 marks]
Answer 7

Turn over for the next question

Turn over »
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3 It is given that “hox
n
3 2\ _ 1
Y (ar®+br®) = —n(n+1)(3n+4)(5n+1)
r=1 12
is true for all integers n>1
Find the value of a and the value of b
[4 marks]
a= b= 4
T



Do not write
outside the
4 The quadratic equation box
2 +4z+w=0
has roots 5—-1 and «
Find the complex constant w and the root «
Give your answers in the form a +ib
[4 marks]
w= a = 4

Turn over »
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3 of sand in a container is given by box

5 The volume ¥ cm
V=4n
where h cm is the height of the sand in the container.

Sand is flowing out of the container through a small hole in the base at a constant rate
of 16 cm?® per second.

Find the rate at which the height of the sand is decreasing when the height of the sand in
the container is 2.5 cm

Give your answer in centimetres per second to two significant figures.
[5 marks]

0 8
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Answer

Do not write
outside the
box

Turn over for the next question
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6 (a) (i) Show that

L 1
r r+1 7 (r + 1)
[1 mark]
6 (a) (ii) Hence use the method of differences to show that
i 1
r=1"T (7" + 1)
can be written as a single simplified fraction in terms of n
[4 marks]
i

Do not write
outside the
box



6 (b) Write down the value of
i 1
r=1 I"(I’+1)
[1 mark]
Answer
6 (c) Find the exact value of
2000 1
1001 (1)
[2 marks]

Answer

Do not write
outside the
box
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7 The curve C has equation
x? +ax+3
where a is a constant such that C has exactly one asymptote.
7 (a) Write down the equation of the asymptote of C
[1 mark]
Answer
7 (b) Show that
a’ < p
where p is an integer.
[2 marks]
7 (c) Show that if the line y =k does not intersect C then
k*(12—a®) - 12k > 0
[4 marks]
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Do not write
outside the
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7 (d) In the case when a=+/5, use the result from part (c) to find the y-coordinate of each

of the stationary points of C
[3 marks]

Answer

Turn over »
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Do not write
4 outside the
8 (a) Expand and simplify (o + 8) box
[2 marks]
Answer
8 (b) Hence, or otherwise, express a*+ 4% intermsof o+ and af
[3 marks]
Answer
T



15

8 (c) The quadratic equation 2x?>-x+6=0 hasroots & and S

8 (c) (i) Write down the value of a+ f and the value of af

[2 marks]
atp = off =
a2 ,82
8 (c) (ii) Find a quadratic equation, with integer coefficients, which has roots — and —
a
[5 marks]

Answer

Do not write
outside the
box
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9 (a)

9 (b)

The line L is the locus of points on an Argand diagram such that

|Z—2| = |Z—4i|

Line L passes through the point representing the complex number z =1+ci

where c¢ is areal constant.

Find the value of ¢

[1 mark]
Answer
Sketch L on the Argand diagram below.
Include the values where L intersects the real and imaginary axes.
[4 marks]

Im(z) A

\

Re(z)
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9 (c) The half-line H is the locus of points on an Argand diagram such that
arg(z+a)=tan"'(b)
where a and b are real constants.

Every pointon H alsolieson L

9 (c) (i) Find the value of a

[1 mark]

Answer

9 (c) (ii) Find the value of b

[1 mark]

Answer

Do not write
outside the
box

Turn over for the next question
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Do not write
outside the

10 The locus of a point P(x, y) is such that the distance from P to the point (0,9) is box
equal to the distance from P to the line with equation y =-3

The locus of P is the curve C,

10 (a) Find the equation of C, in the form
x2=ay+b

where a and b are constants.
[4 marks]

Answer

10 (b) A reflection in the line y=x maps curve C, onto curve C,

10 (b) (i) Write down the equation of C,
[1 mark]

Answer

1 8

I1B/G/Jun24/FMO1



19

Do not write
outside the
10 (b) (ii) Sketch the graph of C, o
Include the value of any axis intercepts.
[2 marks]
VA
0 x
10 (b) (iii) The line with equation y =mx intersects C, twice.
Find the range of possible values for m
[5 marks]

Turn over »
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Do not write
outside the
box
Answer
10 (b) (iv) Write down the equations of the two tangents to C, which pass through the origin.
[2 marks]
Answer 14
END OF QUESTIONS
M
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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 2
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Do not write
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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Do not write

outside the
Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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