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Do not write
outside the
Answer all questions in the spaces provided. box
The position vectors of the points A, B and C are
a=6i—2j+3k b=11i—j+5k c=9i+4k
Calculate the area of the triangle ABC
Give your answer in an exact form.
[4 marks]
Answer 4
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2 (a)

2 (b)

The transformation S is represented by the matrix M
The transformation T is represented by the matrix N

A three-dimensional shape P is mapped onto the three-dimensional shape Q by a
sequence of two transformations:

e a transformation S
followed by

e atransformation T

Write down, in terms of M and N the matrix product that maps P onto Q

[1 mark]
Answer
It is given that:
detN=2
the volume of the three-dimensional shape P is 9 cubic units
the volume of the three-dimensional shape Q is 7 cubic units.
Find the possible values of detM
[3 marks]

Answer

Do not write
outside the
box
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Do not write
outside the

3 The roots of the equation box
23+p22+65z+q=0
are a, f and y where p and ¢ are real.

Itis giventhat a=4-3i

3 (a) Find the values of f and y
[3 marks]

0 4
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3 (b)

Hence find the value of p and the value of ¢

[2 marks]

Do not write
outside the
box
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There are no questions printed on this page
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Solve the equation z* =16i

Give your solutions in the form r¢'

0

where >0 and 0<60<2rn

[5 marks]

Answer

Do not write
outside the
box
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Do not write
outside the
box

5 (a) Express %(k+1)(4(k+1)2+7(k+1)+1) in the form

1
—(4K° +bk? +ck+d)
2
where b, ¢ and d are integers.
[2 marks]
Answer
5 (b) Prove by induction that for all integers n >1
2x3 + 5%5 +8x7 +11x9 + -+ + (3n—1)x(2n+1) = %n(4n2+7n+1)
[6 marks]

0 8
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10

A curve C is given parametrically by the equations

P
xX=—-— and y=—o0 for 0<r<3
3 2

The point P on C iswhere =0

The point Q on C is where t=+2

Find the length of the arc PQ of the curve C

2
Give your answer in the form %+c where a, b and c¢ are integers.

[6 marks]
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Answer

Do not write
outside the
box

Turn over for the next question

171

Turn over »

IB/G/Jun25/FM03



12

Do not write
outside the

7 Three planes have equations box

(2—k)x + ¥y o+ 2z = 5
X + 3y - 2z = -1
8x + 4y — (5k+1)z = 12

where £ is a constant.

The planes do not meet at a unique point.

7 (a) Find the possible values of &
[3 marks]

Answer

IB/G/Jun25/FM03
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13

Do not write
outside the
7 (b) (i) Determine the number of solutions of the three equations for the smallest possible box
value of &
[3 marks]
7 (b) (ii) Hence state whether the three equations for the smallest possible value of k£ have
consistent or inconsistent solutions.
[1 mark]
7 (b) (iii) Hence give a geometric interpretation for the three planes for the smallest possible
value of &
[1 mark]
8

Turn over »
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8 (a)

8 (b)

4r% +8r+2
Express & in partial fractions.
r(r +1)(r +2)
[2 marks]
Answer
Use your answer to part (a) with the method of differences to show that
2n r 5
(-1) (4r +8r+2) B An+3 3
r(r+1)(r+2) (2n+1)(2n+2) 2
=
[4 marks]

1 4
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Do not write
outside the
box
8 (c) Hence write down the value of
o0
Z (1) (4r* +8r+2)
r (r + 1) (r + 2)
[1 mark]
Answer 7

Turn over »
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9 It is given that y = cosh 2x

6
9 (a)(i) Find jx—%} in terms of x

[1 mark]

Answer

9 (a) (ii) Hence show that the first four non-zero terms in ascending powers of x in the Maclaurin
series expansion of cosh 2x are

142242414 6
3 4

[3 marks]

16
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9 (b)

Show that

. cosh2x —cos2x
lim 5
O (n(1+)

exists and calculate its value.
[6 marks]

Answer

Do not write
outside the
box

Turn over »
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10 (a)

Use an integrating factor to find the general solution of the differential equation

Y_r_ —* _sinx

dv  x 1-x°

Give your answer in the form y =f(x)
[7 marks]

18
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10 (b)

2

Find the particular solution of the differential equation for which y = % when x=1

Give your answer in the form y =1f(x)

[2 marks]

Do not write
outside the
box

Turn over for the next question
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11 (a)(i) On the axes below sketch the graph of y =cosh™"(2x)

[2 marks]
Vi
0 X
11 (a) (ii) By writing y =cosh™ (2x) as coshy=2x, prove that
d_y _ 2
dv  4x% -1
[4 marks]
‘ ‘|||||2H|‘|O||H ‘||| 1B/G/Jun25/FM03

Do not write
outside the
box



21

11 (b) A curve has equation
f(x)=4 —x?+cosh™ (2x)
Prove that the curve has a single stationary point P

Express the x-coordinate of P in exact form.

[6 marks]

Do not write
outside the
box

2 1
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Do not write
outside the

12 (a) The points A(1,1,2), B(2,3,6) and C(-1,-2,—1) lie in the plane II, box
Find the equation of the plane I,

Give your answer in the form r=w + Ap + uq where w, p and q are

column vectors.
[3 marks]

Answer

12 (b)  The plane II, has equation 2x-y-3z=7
The line L is the line of intersection of planes II, and II,
Find the equation of L

Give your answer in the form (r—u)><v =0 where u and v are column vectors.
[8 marks]

2 2
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Answer

Do not write
outside the
box
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13

Find the solution of the differential equation

2
d—z—zd—y—eyzme‘zx +8
dx dx

giventhat y >-1 as x —>o andthat y=3 when x=0
Give your answer in the form y =1f(x)

Clearly show any limiting processes used.

[11 marks]

2 4
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Do not write
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box

Turn over »
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14 The matrix M is given by
] a 0 -2
M=—-0 5 O
5
-2 0 1"

where a is areal number.

The eigenvectors of M are v,, v, and v,

The corresponding eigenvalues of M are 4;, 4, and 4,

1
14 (a) (i) Itisgiventhat 4, =2 and v,=|0
2

Find the value of a

[2 marks]

2 6
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-2
14 (a) (ii) Itis giventhat v, =| 0 | where h>0
b

Find the value of b and the value of 4,

[4 marks]

Question 14 continues on the next page

2 7

Turn over »
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0
14 (a) (iii) Itis given that v, =| 1
0

Find the value of 4,

[1 mark]

14 (b) (i) Show that the eigenvectors v,, v, and v, are all perpendicular to each other.

[4 marks]

2 8
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Do not write
outside the
box

14 (b) (ii) Write down the Cartesian equation of the line of invariant points of the transformation
represented by M
[1 mark]

Answer

Turn over for the next question

Turn over »

2 9

IB/G/Jun25/FM03



30

15

15 (a)

15 (b)

The curve C has polar equation

2 64

r =
7 + 6sin’0 + 6\/§sin9c030

Show that the Cartesian equation of C can be written in the form f(x, y) =64

where f is a function of x and y

[3 marks]

Answer

The curve C is mapped onto the curve D by a reflection in the line y =

Find the Cartesian equation of the curve D in an exact form.

1
—X
V3

[5 marks]
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Answer

Do not write
outside the
box

END OF QUESTIONS
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There are no questions printed on this page

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

35

IB/G/Jun25/FM03



36

Copyright information

For confidentiality purposes, all acknowledgements of third-party copyright material are published in a separate booklet. This booklet is published after

There are no questions printed on this page

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

each live examination series and is available for free download from www.oxfordaga.com

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders may have been unsuccessful
and OxfordAQA will be happy to rectify any omissions of acknowledgements. If you have any queries please contact the Copyright Team.

Copyright © 2025 OxfordAQA International Examinations and its licensors. All rights reserved.

36

2 56 X FmMmO0O 3

1B/G/Jun25/FM03

Do not write
outside the
box



