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g Please check the examination details below before entering your candidate information )
(Candidate surname Other names D
_J
Pea rson Edexcel Centre Number Candidate Number
International
Advanced Level
a2 N
[ ]
Friday 09 October 2020 )
~ ~
Afternoon (Time: 1 hour 30 minutes) | Paper Reference WFM02/01
Mathematics
International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F2
\ _J
[ You must have: Total Marks
Mathematical Formulae and Statistical Tables (Blue), calculator
\ _J
\ _J

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra
manipulation, differentiation and integration, or have retrievable
mathematical formulae stored in them.

Instructions

® Use black ink or ball-point pen.

® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fill in the boxes at the top of this page with your name, centre number and
candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

® Inexact answers should be given to three significant figures unless
otherwise stated.

Information

® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath. -
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2 d
1. 9y L & 2 ocosx
dx? dx
d’y . dy d’y
(a) Express Pl in terms of x, dx and F
®3)
d
At x=0,y=2 and =X =5
dx
d’y
(b) Determine the value of o at x=0
X
1)

(c) Expressy as a series in ascending powers of x, up to and including the term in x°

(3)

& J
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Question 1 continued

Q1
(Total 7 marks) F]
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i 3r+1 i . i
2. (a) Write —— — in partial fractions.
rcr=10(r+1)
)
(b) Hence find
Zn: 3r+1
- r(r—=1)(r+1)
giving your answer in the form
an’> + bn+ ¢
2n(n +1)
where a, b and c are integers to be determined.
(5)
(c) Hence determine the exact value of
20
Z r+1
— rcr—0(r+1)
)
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Question 2 continued
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Question 2 continued

Q2
(Total 9 marks) F]
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3. Use algebra to obtain the set of values of x for which
2
X +3x+10 <7—x
X+2
)
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Question 3 continued

Q3
(Total 9 marks) F]
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4. (a) Express the complex number 18+/3 — 18i in the form

r(cosd +isind) —rT<O<rx
©)

(b) Solve the equation
z* =183 — 18i
giving your answers in the form re where —7 < 0 < z

()
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Question 4 continued

Q4
(Total 8 marks) F]
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5. The transformation T from the z-plane to the w-plane is given by
z-3i .
w = ; Z# 21
Z+21
The circle with equation |z| =1 in the z-plane is mapped by T onto the circle C in
the w-plane.
Determine
(i) the centre of C,
(i) the radius of C.
(7)
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Question 5 continued

Q5
(Total 7 marks) F]
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6. Obtain the general solution of the equation
, dy .
X dr + (xcotx + 2)xy =4sinx 0 <x<m
Give your answer in the form y = f(x)
(8)
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Question 6 continued

Q6
(Total 8 marks) F]
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7.
A
C
B
» Initial line
O 43
Figure 1
The curve C, shown in Figure 1, has polar equation
r=2a(l+cosf) 0<O<nx

where a is a positive constant.

The tangent to C at the point A is parallel to the initial line.

(@) Determine the polar coordinates of A.
(6)

The point B on the curve has polar coordinates (a(z + \/5)%)

The finite region R, shown shaded in Figure 1, is bounded by the curve C and the line AB.

(b) Use calculus to determine the exact area of the shaded region R.

Give your answer in the form
a2
T(ahz —e+ f\3)
where d, e and f are integers.
(7)
. J
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(Total 13 marks) |
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8. (a) Show that the transformation x = e" transforms the differential equation
2 d
xzd—y+3x—y—8y:4lnx x>0 ()
dx? dx
into the differential equation
d?y _dy
— 4+ D= — -
0 2 a 8y = 4u ()]
(6)
(b) Determine the general solution of differential equation (I1), expressing y as a function
of u.
()
(c) Hence obtain the general solution of differential equation (1).
1)
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Question 8 continued

Q8

(Total 14 marks)
TOTAL FOR PAPER: 75 MARKS
END

. J
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g Please check the examination details below before entering your candidate information )
(Candidate surname Other names h
_J
Pea rson Edexcel Centre Number Candidate Number
International
Advanced Level
~ )
[ )
Friday 15 January 2021 )
~ ~
Morning (Time: 1 hour 30 minutes) Paper Reference WFM02/01
Mathematics
International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F2
g _J
rYou must have: Total Marks
Mathematical Formulae and Statistical Tables (Blue), calculator
g _J
g _J

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

® Use black ink or ball-point pen.

® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fill in the boxes at the top of this page with your name, centre number and
candidate number.

® Answer all questions and ensure that your answers to parts of questions are clearly
labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

® [nexact answers should be given to three significant figures unless
otherwise stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath. - E -

.'E
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1. The transformation T from the z-plane, where z = x + iy, to the w-plane,
where w =u +iv, is given by
W:?+p1 z#31 peZ
iz+3
The point representing i(l + \/5) is invariant under T.
Determine the value of p.
©)
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Question 1 continued

Q1
(Total 3 marks) 7
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2. (a) Show that, for r >0
r+2 r+3 _ r+4
rar+1) (r+0(r+2) r(r+1)r+2)
)
(b) Hence show that
2 r+4 _ n(an+Db)
— r(r+1)(r+2) Cc(n+)(n+2)
where a, b and c are integers to be determined.

(4)

www.CasperYC.club/ial Page 32 of 328



FP2 2021 01 QP

.

Question 2 continued

N
Leave
blank

J

www.CasperYC.club/ial

Page 33 of 328



FP2 2021 01 QP

.

Question 2 continued
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Question 2 continued

Q2
(Total 6 marks) 7

. J

www.CasperYC.club/ial Page 35 of 328




FP2 2021 01 QP

N
Leave
blank

3. Use algebra to obtain the set of values of x for which

|x2+x—2|<%(x+5)

(7)

. J
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Question 3 continued

Q3
(Total 7 marks) 7
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4. (a) Show that the substitution y? = % transforms the differential equation
dy
— + 2y = 3xy? y=#0 0]
dx
into the differential equation
dz 4z = —6X (11
X
©)
(b) Obtain the general solution of differential equation (I1).
()
(c) Hence obtain the general solution of differential equation (I), giving your answer in
the form y2 = f(x)
(1)
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Question 4 continued

Q4
(Total 9 marks) 7
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5. Given that
d’y dY’
(2 — xz)@ + Sx(a) = 3y
(@) show that
3 2 2
¢y __1 2xdy(1—5d—y)—5(d—y) 3y
d*  (2-x?) dx? dx dx dx
()
. dy 1
Given also that y =3 and ix = 7 at x=0
(b) obtain a series solution for y in ascending powers of x with simplified coefficients, up
to and including the term in x®
(4)
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Question 5 continued
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(Total 9 marks) 7
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6. (a) Determine the general solution of the differential equation

2
&y + 2d—y +5y = 6¢cosx
dx? dx
(7)
(b) Find the particular solution for which y =0 and g_y =0 at x=0
X
()

“
Leave
blank

.
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(Total 12 marks) |
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1.
P
C
S
» =0
@)
Figure 1
Figure 1 shows a sketch of curve C with polar equation
. T
r=23sin26 0<9<5
The point P on C has polar coordinates (R, ¢). The tangent to C at P is perpendicular to
the initial line.
(@) Show that tang = L
2
(4)
(b) Determine the exact value of R.
)
The region S, shown shaded in Figure 1, is bounded by C and the line OP, where O is
the pole.
(c) Use calculus to show that the exact area of S is
arctanL +q+/2
p N q
where p and q are constants to be determined.
Solutions relying entirely on calculator technology are not acceptable.
()
& J
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(Total 13 marks) |
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8. Giventhat z = e

1
(@) show that z"+ — =2cosnd
z

where n is a positive integer.

)
(b) Show that

1
cos®f = > (cos 60 + 6cos 40 + 15¢0s 26 + 10)
()
(c) Hence solve the equation

cos60 + 6¢cos46 + 15c0520 =0 0oL

Give your answers to 3 significant figures.

(4)
(d) Use calculus to determine the exact value of

T

3
j (32cos® 6 — 4cos?6)do

0

Solutions relying entirely on calculator technology are not acceptable.

Q)

. J
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Question 8 continued
Q8
(Total 16 marks) |
TOTAL FOR PAPER: 75 MARKS
END
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Please check the examination details below before entering your candidate information

(Candidate surname Other names )
J
Pearson Edexcel Centre Number Candidate Number
International
Advanced Level

Paper

Time 1 hour 30 minutes
reference

Mathematics

International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F2

. 7

[ You must have: Total Marks
Mathematical Formulae and Statistical Tables (Yellow), calculator

. S

Candidates may use any calculator allowed by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

® Use black ink or ball-point pen.

® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fill in the boxes at the top of this page with your name, centre number and
candidate number.

® Answer all questions and ensure that your answers to parts of questions are clearly
labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

® [nexact answers should be given to three significant figures unless otherwise stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® |f you change your mind about an answer, cross it out and put your new answer and
any working underneath.

® Good luck with your examinatio jﬁ

ol
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1. (a) Express in partial fractions.

-1 @3)

r(r’

(b) Hence find, in terms of n,

n

2
r(r* =1)

r=2

Give your answer in the form

n + An+ B
Cn(n+1)

where A, B and C are constants to be found.

(5)
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Question 1 continued
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Question 1 continued
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Question 1 continued

Q1
(Total 8 marks) 7
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2. The transformation T from the z-plane, where z = x +iy, to the w-plane, wherew = u + iv,
is given by
z+2 )
w= - z#1
z—1

The transformation T maps the circle |z| = 2 in the z-plane onto a circle C in the w-plane.
Find (i) the centre of C,

(ii) the radius of C.
(8)
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Question 2 continued
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Question 2 continued
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Question 2 continued

Q2
(Total 8 marks) 7
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3. The curve C, with pole O, has polar equation

r=1+cosf, 0<6 <%

At the point A on C, the tangent to C is parallel to the initial line.

(@) Find the polar coordinates of A.
4)
(b) Find the finite area enclosed by the initial line, the line OA and the curve C, giving
your answer in the form az + b3 , Where a and b are rational constants to be found.

(6)
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Question 3 continued
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Question 3 continued
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Question 3 continued

(Total 10 marks)

Leave
blank

Q3

i
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4. Given that

Rk dy)’
ygf—4(ay) +3y=0

(@) show that

()
. dy
Given also that y = 8 and I =latx=0

(b) find a series solution for y in ascending powers of x, up to and including the term in
x3, simplifying the coefficients where possible.

(4)
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Question 4 continued
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Question 4 continued
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Question 4 continued

Q4
(Total 9 marks) 7
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5. Use algebra to find the set of values of x for which

2x2+x—3|>3(1—x)
(7

[Solutions based entirely on graphical or numerical methods are not acceptable.]
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Question 5 continued
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Question 5 continued
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Question 5 continued

Q5
(Total 7 marks) 7
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6. (a) Find the general solution of the differential equation

2
d—);— d—y+8y:2x2+x
dx dx
(8)
(b) Find the particular solution of this differential equation for whichy = 1 and
& =0 whenx =0
dx (5)
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Question 6 continued

www.CasperYC.club/ial Page 83 of 328



FP2 2021 06 QP

Leave
blank

Question 6 continued
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Question 6 continued

(Total 13 marks)
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i
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7. (a) Use de Moivre’s theorem to show that

4tanf — 4tan® O

tan46 = > 2
1—6tan” 6 + tan" 0
(6)
(b) Use the identity given in part (a) to find the 2 positive roots of
X*+2¢-6x-2x+1=0
giving your answers to 3 significant figures.
(©)
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Question 7 continued
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Question 7 continued
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Question 7 continued

Q7
(Total 9 marks) 7
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8. (a) Show that the substitution v = y=? transforms the differential equation

% + 6xy = 3xe"2y3 x>0 ()]

into the differential equation

dv 2
— —12vx = —6x¢e” >0 I
& VX X X )

()

(b) Hence find the general solution of the differential equation (I), giving your answer in
the form y? = f(x).

(6)
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Question 8 continued
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Question 8 continued

(Total 11 marks)
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Q8

i

END

TOTAL FOR PAPER: 75 MARKS
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Please check the examination details below before entering your candidate information

rCandidate surname Other names )

L
Centre Number Candidate Number

Pearson Edexcel International Advanced Level

Paper

Time 1 hour 30 minutes
reference

o] m |

JMathematics

International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F2

. J

( You must have: Total Marks
Mathematical Formulae and Statistical Tables (Yellow), calculator

. S

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

® Use black ink or ball-point pen.

® |[f pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear. Answers
without working may not gain full credit.

® [nexact answers should be given to three significant figures unless
otherwise stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 9 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath. - :-ll -
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1. Solve the equation

*—32i=0

giving each answer in the form re" where 0 < 6 < 27

(4)

\ J
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Question 1 continued

Q1
(Total 4 marks) 7
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2. Use algebra to determine the set of values of x for which
X - X+3
2-X X
(Solutions relying entirely on graphical methods are not acceptable.)
(8)
. J
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Question 2 continued

Q2
(Total 8 marks) 7
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3. A transformation maps points from the z-plane, where z = x + iy, to the w-plane, where
w =u + iv. The transformation is given by
(2+1)z+4 _
W= —— Z#i
z-1
The transformation maps the imaginary axis in the z-plane onto the line | in the w-plane.
Determine a Cartesian equation of I, giving your answer in the form au + bv + ¢ =0 where
a, b and c are integers to be found.
(6)
. S
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Question 3 continued

Q3
(Total 6 marks) 7
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4. (a) Determine the general solution of the differential equation
d
(x+1)=2 —xy=e*  x>-1
dx
giving your answer in the form y = f(x).
()
(b) Determine the particular solution of the differential equation for whichy =15 when x=0
)
. J
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Question 4 continued
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(Total 9 marks) 7
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5. Giventhat y = tan’x
(@) show that
d?y
—— =8tanx sec2x(psec’ x + q)
dx?
where p and q are integers to be determined.
()
T
(b) Hence determine the Taylor series expansion about 3 of tan’x in ascending powers of
3
(x - g) up to and including the term in (x - %) , giving each coefficient in
simplest form.
3)
. S
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Question 5 continued

Q5
(Total 8 marks) 7
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.

6. The complex number z on an Argand diagram is represented by the point P where
|z+1-13i|=3|z—7-5i|
Given that the locus of P is a circle,

(a) determine the centre and radius of this circle.

()

The complex number w, on the same Argand diagram, is represented by the point Q, where

3
arg(w—8—6i)=—77r

Given that the locus of P intersects the locus of Q at the point R,

(b) determine the complex number representing R.

(4)

Leave |
blank
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Question 6 continued
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Question 6 continued
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(Total 9 marks) 7
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7. (a) Show that the transformation x =t> transforms the differential equation
d?y dy
4x—= +2(1+2 — — 15y =15x |
dx? ( \/;) dx y 0
into the differential equation
d?y dy
—= +2— — 15y =15t2 I
dr? dz y (I
©)
(b) Solve differential equation (I1) to determine y in terms of t.
()
(c) Hence determine the general solution of differential equation (I).
1)
. S

www.CasperYC.club/ial Page 116 of 328



FP2 2021 10 QP

\

Question 7 continued

Leave\

blank

J

www.CasperYC.club/ial

Page 117 of 328



FP2 2021 10 QP

\

Question 7 continued

Leave\

blank

J

www.CasperYC.club/ial

Page 118 of 328



FP2 2021 10 QP

Question 7 continued

(Total 11 marks)

Leave\

blank

Q7

i

\

J

www.CasperYC.club/ial

Page 119 of 328



FP2 2021 10 QP

( Leave\
blank
T
_ " a
0 2
Q S
R
P
0 .
C Initial line
Figure 1
The curve C shown in Figure 1 has polar equation
~1+sind Teo<t
r= sin > S5
The point P lies on C such that the tangent to C at P is perpendicular to the initial line.
(a) Use calculus to determine the polar coordinates of P.
()
v/
The tangent to C at the point Q where 6= ) is parallel to the initial line.
The tangent to C at Q meets the tangent to C at P at the point S, as shown in Figure 1.
The finite region R, shown shaded in Figure 1, is bounded by the line segments QS, SP and
the curve C.
(b) Use algebraic integration to show that the area of R is
1
—(av3 +b
l "
where a and b are integers to be determined.
(6)
\ y,
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9. (a) Show that
n°—(n—1)°=5n*-10n"+10n>—5n + 1
)
(b) Hence, using the method of differences, show that for all integer values of n,
- 1
Zr“ = 3" (n+1)(2n +1)(an* + bn +c)
r=1
where a, b and c are integers to be determined.
(7)
. J
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Question 9 continued

Q9

(Total 9 marks) j
TOTAL FOR PAPER: 75 MARKS

END
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Please check the examination details below before entering your candidate information

rCandidate surname Other names )

L
Centre Number Candidate Number

Pearson Edexcel International Advanced Level

Paper

Time 1 hour 30 minutes
reference

o

Mathematics

International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F2

. J

( You must have: Total Marks
Mathematical Formulae and Statistical Tables (Yellow), calculator

. S

Candidates may use any calculator allowed by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions

® Use black ink or ball-point pen.

® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

® Fill in the boxes at the top of this page with your name, centre number and
candidate number.

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

® [nexact answers should be given to three significant figures unless otherwise stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath. .
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1. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
(a) Express the complex number
—4 - 43

in the form r(cosé + isin®), where r >0 and - < 0 <7

®3)
(b) Solve the equation
2+ 4+4-/3i=0

giving your answers in the form re”, where r >0 and -z < 0 <«

(4)

. J
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Question 1 continued
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Question 1 continued

Q1

(Total 7 marks)
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2. Determine the general solution of the differential equation
2cl2_y _sY 3y = 2e*
dx? dx 4
(6)
. J
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Question 2 continued

Q2

(Total 6 marks)
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y = x* - 8x

<V

4]

Figure 1

Figure 1 shows a sketch of the curve C, with equation

_ 4x
T
and the curve C, with equation
y = X° — 8X
. 4x
For x > 0, C, has equation y = 2
- X

(a) Use algebra to show that C, touches C, at a point P, stating the coordinates of P

()
(b) Hence or otherwise, using algebra, solve the inequality

o8> X
4-[x|

(6)

L J
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Question 3 continued
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(Total 11 marks)
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Q3
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T » Initial line
3/2
Figure 2
Figure 2 shows part of the curve with polar equation
3
r:4—5c0560 0<O0<2r
(a) Sketch, on the polar grid in Figure 2,
(i) the rest of the curve with equation r=4- % cos66 0<0<2r
(if) the polar curve with equation r=1 0<O0<2r
A spare copy of the grid is given on page 15.
(©)
In part (b) you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(b) Determine the exact area enclosed between the two curves defined in part (a).
(7)
. J
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Question 4 continued

Only use this grid if you need to redraw your answer to part (a)

wl2

> Initial line

3x/2

: Q4
Copy of Figure 2
(Total 10 marks) |
J

.
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5. y=+4+Inx x>%
(@ Show that
d’y B 9+ 2Inx
T 3
4x*(4 + Inx)?
()

(b) Hence, or otherwise, determine the Taylor series expansion about x=1 for y, in
ascending powers of (x — 1), up to and including the term in (x — 1)% giving each
coefficient in simplest form.

©)
. J
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Question 5 continued

Q5

(Total 8 marks)
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6. Giventhat A > B > 0, by letting x = arctanA and y = arctanB
(@) prove that
arctan A —arctanB = arctan( 4-B )
1+ AB
®3)
(b) Show that when A=r+2 and B=r
A-B 2
1+ AB  (1+r)?
)
(c) Hence, using the method of differences, show that
arctan _2 |- arctan(n + p) + arctan(n + g) — arctan 2 — z
Z 0+ r) P 1 4
r=1
where p and q are integers to be determined.
(4)
(d) Hence, making your reasoning clear, determine
2l
arctan 5
1+r)
r=1
giving the answer in the form kz — arctan2, where k is a constant.
)
. J
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(Total 11 marks)
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Q6

i

\

J

www.CasperYC.club/ial

Page 151 of 328



FP2 2022 01 QP

( Leavej
blank
7. Atransformation from the z-plane to the w-plane is given by
1+1)z+2(1 -1
w = d+1 ,( ) Z#I
z—-1
The transformation maps points on the imaginary axis in the z-plane onto a line in the
w-plane.
(a) Find an equation for this line.
()
The transformation maps points on the real axis in the z-plane onto a circle in the w-plane.
(b) Find the centre and radius of this circle.
(6)
L J
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Question 7 continued

Q7

(Total 8 marks)
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8. (a) Show that the transformation v =y — 2x transforms the differential equation

dy

+2yx(y —4x) =2 -8x° (N
dx

into the differential equation

dv

— = 2%V (1
dx @)
(b) Solve the differential equation (I1) to determine v as a function of x
(4)
(c) Hence obtain the general solution of the differential equation (1).
(1)

(d) Sketch the solution curve that passes through the point (-1, -1).
On your sketch show clearly the equation of any horizontal or vertical asymptotes.

You do not need to find the coordinates of any intercepts with the coordinate axes
or the coordinates of any stationary points.
)

. J
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Question 8 continued
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Question 8 continued

(Total 14 marks)
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Q8

i
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END
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Candidates may use any calculator allowed by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical
formulae stored in them.

Instructions
® Use black ink or ball-point pen.
® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.
® Answer the questions in the spaces provided
— there may be more space than you need.
® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.
® Inexact answers should be given to three significant figures unless otherwise stated.
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® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
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® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath. _.._I
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1. Given that
2n+1 A B
Y 2
n? (n + 1) n (n + 1)
(a) determine the value of A and the value of B
1)
(b) Hence show that, for n > 5
Zn‘ 2r+1  n*+an+b
2 2 2
ed 1 (r+1) c(n+1)
where a, b and c are integers to be determined.
(4)
. J
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(Total for Question 1 is 5 marks)
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2. (a) Use algebra to determine the set of values of x for which
9
X-5< ——
< X+3
(6)
(b) Hence, or otherwise, determine the set of values of x for which
X=5< |x + 3|
(2)
. J
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Question 2 continued

(Total for Question 2 is 8 marks)
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3. The transformation T from the z-plane to the w-plane is given by
w=—2 - z# -4
z+ 4

The circle with equation |z| = 3 is mapped by T onto the circle C

Determine

(i) a Cartesian equation of C

(i) the centre and radius of C

(8)

. J
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Question 3 continued
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 8 marks)
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4. (a) Determine the general solution of the differential equation
dy
— —3ytan x = e* sec® x
dx
giving your answer in the form y = f(x)
()
(b) Determine the particular solution for which y=4 at x=0
)
. J
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Question 4 continued
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 7 marks)
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5. Given that
dz—y+2(d—y)2—2 =0 y>0
y a? dr y
3 2
(a) determine &y in terms of &y , & andy
do? dx?  dx
(4)
. dy
Giventhat y=2 and — =1 at x=0
dx
(b) determine a series solution for y in ascending powers of x, up to and including the
term in x3, giving each coefficient in its simplest form.
(4)
. J
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Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 8 marks)
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» |nitial line
Figure 1
The curve shown in Figure 1 has polar equation
r=4a(l + cosb) 0<t<nm
where a is a positive constant.

The tangent to the curve at the point A is parallel to the initial line.

(a) Show that the polar coordinates of A are (6a, g)

(6)
The point B lies on the curve such that angle AOB = %
The finite region R, shown shaded in Figure 1, is bounded by the line AB and the curve.
(b) Use calculus to determine the area of the shaded region R, giving your answer in the
form a? (mr + pJ§ + q), where n, p and g are integers.
()
- y
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Question 6 continued
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 13 marks)
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7. (a) Show that the transformation y = xv transforms the equation

d>y 6dy 6y
3—-— "+ = +3y=x 0 |
dx?  xdx X2 y=X X7 0
into the equation
2
39V L ay=x ()
dx2
(6)
(b) Hence obtain the general solution of the differential equation (l), giving your answer
in the form y = f(X)
(6)

\ J

www.CasperYC.club/ial Page 184 of 328




FP2 2022 06 QP
4 N\

Question 7 continued
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 12 marks)
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8. (&) Use de Moivre's theorem to show that

sin56 = 16sin°@ — 20sin30 + 5sin @
(5)

(b) Hence determine the five distinct solutions of the equation

1
16x° —20x°3 + 5x + 3 =0

giving your answers to 3 decimal places.
(%)
(c) Use the identity given in part (a) to show that

Bk

j (4sin® @ — 5sin* @ — 6sinf)dd = a2 + b
0

where a and b are rational numbers to be determined.

(4)

. W,
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 14 marks)

TOTAL FOR PAPER IS 75 MARKS
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"
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‘Mathematics

International Advanced Subsidiary/Advanced Level
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. J

[ You must have: Total Marks
Mathematical Formulae and Statistical Tables (Yellow), calculator

. S

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical formulae
stored in them.

Instructions
® Use black ink or ball-point pen.
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centre number and candidate number.
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Answers without working may not gain full credit.
® [nexact answers should be given to three significant figures unless otherwise stated.
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® There are 9 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
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® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.

® |f you change your mind about an answer, cross it out and put your new answer

and any working underneath. ml ==
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1. Given that y = In(5 + 3x)
o d’y
(a) determine, in simplest form, —5
dx
3)
(b) Hence determine the Maclaurin series expansion of In(5 + 3x), in ascending powers
of x up to and including the term in x°, giving each coefficient in simplest form.
(2)
(c) Hence write down the Maclaurin series expansion of In(5 — 3x), in ascending
powers of x up to and including the term in x°, giving each coefficient in
simplest form.
1)
(d) Use the answers to parts (b) and (c) to determine the first 2 non-zero terms, in
ascending powers of x, of the Maclaurin series expansion of
(5 + 3x)
In
5—3x
(2)
. J
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Question 1 continued
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 8 marks)
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2. (a) Express
1
(2n—1)(2n +1)(2n +3)
in partial fractions.
)
(b) Hence, using the method of differences, show that for all integer values of n,
i 1 B n(n + 2)
i (2r - 1)(2r + 1)(2r + 3) a(2n + b)(2n + c)
where a, b and c are integers to be determined.
(4)
\ J
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 6 marks)
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( )
. 1 . . .
3. (a) Show that the transformation y = S transforms the differential equation
L (1)
dx
into the differential equation
dz =z 2
———=—-— I
dx x x? (i
3)
(b) Solve differential equation (I1) to determine z in terms of x.
(4)
(c) Hence determine the particular solution of differential equation (I) for which y = —%
at x=3
Give your answer in the form y = f(x).
(2)
. J

www.CasperYC.club/ial Page 202 of 328



FP2 2023 01 QP

( )
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Question 3 continued

(Total for Question 3 is 9 marks)
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(a) Show that

dy d’y dyd’y
Cr_ 48 gy
o' e de dd

where A and B are integers to be determined.
(4)
Giventhaty =1 at x=-1

(b) determine the Taylor series solution for y, in ascending powers of (x + 1) up to and
including the term in (x + 1), giving each coefficient in simplest form.

3)

. J

www.CasperYC.club/ial Page 206 of 328




FP2 2023 01 QP

( )

Question 4 continued

(Total for Question 4 is 7 marks)
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5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Use algebra to determine the set of values of x for which
2
X =9 > 6 — 2X
| x + 8|
(6)
\ J
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Question 5 continued

(Total for Question 5 is 6 marks)
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r

.

~
6. A complex number z is represented by the point P in an Argand diagram.
Given that
|z -2i| =z -3
(a) sketch the locus of P. You do not need to find the coordinates of any intercepts.
)
The transformation T from the z-plane to the w-plane is given by
w= 2 - z# 21
z—2
Given that T maps |z — 2i| = |z - 3| to a circle C in the w-plane,
(b) find the equation of C, giving your answer in the form
|w—(p+qi)| =r
where p, g and r are real numbers to be determined.
(6)
J
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 8 marks)
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Use de Moivre’s theorem to show that
cosSx = cosx(asin4 x + bsin® x + c)
where a, b and c are integers to be determined.
(4)
(b) Hence solve, for 0 < 6 < %
cos56 = sin26 sind — cos
giving your answers to 3 decimal places.
(4)
. J
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 8 marks)
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-, . - >
Initial line

Figure 1

The curve C shown in Figure 1 has polar equation

r=1-sind 0<0<%

The point P lies on C, such that the tangent to C at P is parallel to the initial line.

(a) Use calculus to determine the polar coordinates of P

(@)
The finite region R, shown shaded in Figure 1, is bounded by
. . . T
 the line with equation 0 = 2
e thetangentto C at P
e part of the curve C
» the initial line
(b) Use algebraic integration to show that the area of R is
é(an + b3+ c)
where a, b and c are integers to be determined.
(6)
\ y,
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Question 8 continued

(Total for Question 8 is 10 marks)
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( )
1

9. (a) Giventhat x = tE, determine, in terms of y and t,

. dy
(i) dx
.. dzy

0 =

(5)

1

(b) Hence show that the transformation x = tE, where t > 0, transforms the
differential equation

xdz—y — (6x2 + l)d—y +9x°y = x° (I)
dx’ YT

into the differential equation

&’y L dy
4—2 122 4+ 9y =¢ i
ds? a0 (1)
(2)

(c) Solve differential equation (I1) to determine a general solution for y in terms of t.

(5)

(d) Hence determine the general solution of differential equation (I).

(1)

. J
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 13 marks)

. TOTAL FOR PAPER IS 75 MARKS )
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reference
/ °
Mathematics
International Advanced Subsidiary/Advanced Level
Further Pure Mathematics F2
_ J
[ You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Yellow), calculator
. J
o _J

Candidates may use any calculator allowed by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical
formulae stored in them.

Instructions
® Use black ink or ball-point pen.
® |If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.
® Answer the questions in the spaces provided
— there may be more space than you need.
® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.
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® |f you change your mind about an answer, cross it out and put your new answer
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( )
1. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(@) Show that, forr > 2
2 Jr-Jr=2
— =r —4r-=2
\/F+ N =2
)
(b) Hence use the method of differences to determine
>
- \/;+ r—2
giving your answer in simplest form.
@)
(c) Hence show that
50 )
— = A+ B\/§+ C\/g
; \/;+ NE =2
where A, B and C are integers to be determined.
)
. J
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Question 1 continued

(Total for Question 1 is 7 marks)
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2. The complex number z, is defined as

S50 . . Sm !
COS— +1sin—
12 12

z = 2
T .. W
cos— —1sin—
3 3

(a) Without using your calculator show that

2n .. 2m
Z, = COS— + 1SIn—
3 3
(4)
(b) Shade, on a single Argand diagram, the region R defined by
3n
z-z|/<1 and 0<arg(z-z) <
(4)
Given that the complex number z lies in R
(c) determine the smallest possible positive value of argz
)
. J
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Question 2 continued

\ J

www.CasperYC.club/ial Page 235 of 328




FP2 2023 06 QP

( )
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Question 2 continued

(Total for Question 2 is 10 marks)
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3. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Given that

X+ 2 < X
X+ 4 k(x—1)
where K is a positive constant,
(&) show that
(x+4)(x=1)(px*+gx+1) <0

where p, g and r are expressions in terms of k to be determined.

©)
(b) Hence, or otherwise, determine the values for x for which
X+2 < X
X+ 4 3(x—1)
(4)
_ W,
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Question 3 continued

(Total for Question 3 is 7 marks)
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4. (a) Determine the general solution of the differential equation
2
d—{— Y 16y = 4827 — 34
dx dx
©)
. _ dy _ _
Giventhaty=4 and — =21 at x=0
dx
(b) determine the particular solution of the differential equation.
(4)
(c) Hence find the value of y at x = -2, giving your answer in the form pe® + r where
p, q and r are integers to be determined.
(2)
\ J
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Question 4 continued
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 11 marks)
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5. The transformation T from the z-plane, where z = x + iy, to the w-plane, where
W =u + iv is given by
W= zZ+1 743
z-3
The straight line in the z-plane with equation y = 4x is mapped by T onto the circle C in
the w-plane.
(a) Show that C has equation
3u+3vP-2u+v+k=0
where k is a constant to be determined.
()
(b) Hence determine
(i) the coordinates of the centre of C
(ii) the radius of C
(2)
. J
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 7 marks)
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6. Given that y = secx
(@) show that
3)’ 2
ﬁ = secxtanx(psec X+ q)
where p and g are integers to be determined.
(4)
(b) Hence determine the Taylor series expansion about% of sec x in ascending
3
powers of (x - gj up to and including the term in (x - gj , giving each
coefficient in simplest form.
3)
(c) Use the answer to part (b) to determine, to four significant figures, an approximate
n
value of sec (—)
24
(2)
. J
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Question 6 continued

(Total for Question 6 is 9 marks)
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4 )
7. (@) Show that the substitution z =y~ transforms the differential equation
xd—y+y+4x2y31nx:0 x>0 0]
dx
into the differential equation
%—£:8xlnx x>0 ()}
X X
(%)
(b) By solving differential equation (I1), determine the general solution of differential
equation (1), giving your answer in the form y* = f(x)
(6)
\ J
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Question 7 continued

(Total for Question 7 is 11 marks)
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>
0 A initial line

Figure 1
Figure 1 shows a sketch of the curve C with equation
r=6(1+cosé) 0K«

Given that C meets the initial line at the point A, as shown in Figure 1,

(a) write down the polar coordinates of A.

1)

The line I, also shown in Figure 1, is the tangent to C at the point B and is parallel to
the initial line.

(b) Use calculus to determine the polar coordinates of B.

(4)
The line Iz, also shown in Figure 1, is the tangent to C at A and is perpendicular to the
initial line.
The region R, shown shaded in Figure 1, is bounded by C, |, and 1,

(c) Use algebraic integration to find the exact area of R, giving your answer in the
form p+/3 + g where p and q are constants to be determined.

(8)

\. J
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Question 8 continued

(Total for Question 8 is 13 marks)

. TOTAL FOR PAPER IS 75 MARKS
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Mathematics

.

International Advanced Subsidiary/ Advanced Level
Further Pure Mathematics F2
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( You must have:

.

Mathematical Formulae and Statistical Tables (Yellow), calculator

~
Total Marks

S

Candidates may use any calculator allowed by Pearson regulations. Calculators
must not have the facility for symbolic algebra manipulation, differentiation and
integration, or have retrievable mathematical formulae stored in them.

Instructions
Use black ink or ball-point pen.

clearly labelled.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
Fill in the boxes at the top of this page with your name,
centre number and candidate number.

Answer all questions and ensure that your answers to parts of questions are

Answer the questions in the spaces provided
— there may be more space than you need.
You should show sufficient working to make your methods clear.

Answers without working may not gain full credit.
® |nexact answers should be given to three significant figures unless otherwise stated.

Information

® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.

® There are 8 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

® Try to answer every question.

® Check your answers if you have time at the end.
® |f you change your mind about an answer, cross it out and put your new answer and any

working underneath.
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1. Using algebra, solve the inequality

L>2x+3
X+2

()

\ J
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Question 1 continued

(Total for Question 1 is 5 marks)
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a N\
2.
Z=6-6,/31
(@) (i) Determine the modulus of z
(ii) Show that the argument of z is I
3 ©)
Using de Moivre’s theorem, and making your method clear,
(b) determine, in simplest form, z°*
)
(c) Determine the values of w such that w” = z, giving your answers in the form a + ib,
where a and b are real numbers.
@)
L J
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 8 marks)
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3. (a) Show that for r >1
,
EA( r(r+1)—/r(r—1 )
Jre+1) + Jr(r=1) VD ==
where A is a constant to be determined.
(2)
(b) Hence use the method of differences to determine a simplified expression for
- r
E \/r(r+1) +\/r(r—1)
r=1
3)
(c) Determine, as a surd in simplest form, the constant k such that
- kr
E M/r(r+1) +\/r(r—1) -
r=1
(2)
. J
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 7 marks)
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4, In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

3
(a) Determine, in ascending powers of (x—%j up to and including the term in [x—%} ,

the Taylor series expansion about % of

giving each coefficient in simplest form.
(7)
(b) Hence show that

where A and B are integers to be determined.

(2)

. J
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 9 marks)
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>
© Initial line

Figure 1

Figure 1 shows a sketch of the curve with polar equation

r=10cosO +tan 0 0<9<%

The point P lies on the curve where 6 :%

The region R, shown shaded in Figure 1, is bounded by the initial line, the curve and the
line OP, where O is the pole.

Use algebraic integration to show that the exact area of R is

i(cm+b 3 +c)
12

where a, b and c are integers to be determined.

(9)

. J
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 9 marks)
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6. The differential equation

2
X 6 dx 3 _ge
dr

dr? =0

describes the motion of a particle along the x-axis.

(a) Determine the general solution of this differential equation.

(6)
. . : e 1 dx 1 _
Given that the motion of the particle satisfies x = 5 and o =3 whent=0
(b) determine the particular solution for the motion of the particle.
(4)
On the graph of the particular solution found in part (b), the first turning point fort > 0
occurs at x = a.
(c) Determine, to 3 significant figures, the value of a.
[Solutions relying entirely on calculator technology are not acceptable.]
(4)
\ y,
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Question 6 continued

(Total for Question 6 is 14 marks)
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7. Atransformation T from the z-plane, where z = x + iy, to the w-plane, where w = u + iv
is given by
w= Z__3 z#21
21—z
The line in the z-plane with equation y = x + 3 is mapped by T onto a circle C in the
w-plane.
(a) Determine
(i) the coordinates of the centre of C
(i) the exact radius of C
(8)
The region y > x + 3 in the z-plane is mapped by T onto the region R in the w-plane.
(b) On asingle Argand diagram
(i) sketch the circle C
(if) shade and label the region R
)
. J
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(Total for Question 7 is 10 marks)
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8. (a) For all the values of x where the identity is defined, prove that
cot2x + tanx = cosec 2X
3)
(b) Show that the substitution y* = wsin 2x, where w is a function of x, transforms the
differential equation
d_y+ *tanx =sinx 0<x<Z ()
Y 2
into the differential equation
dw V4
E+2wcosec2x:secx 0< X<5 ()]
(4)
(c) By solving differential equation (1), determine a general solution of differential
equation (1) in the form y* = f(x), where f(x) is a function in terms of cos x
You may use without proof jcosec 2xdx =%ln ‘tan X‘ (+ constant)
(6)
. J
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Question 8 continued

(Total for Question 8 is 13 marks)

TOTAL FOR PAPER IS 75 MARKS
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1. The complex number z = x + iy satisfies the equation
|z-3—4i|=|z+1+i|

(a) Determine an equation for the locus of z giving your answer in the formax + by +c =0

where a, b and c are integers.

3)
(b) Shade, on an Argand diagram, the region defined by

|z2-3-4i|<|z+1+]

You do not need to determine the coordinates of any intercepts on the coordinate axes.

1)

. J
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Question 1 continued

(Total for Question 1 is 4 marks)
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(a) Show that

&y (Y o, 4y
x§:ay(aj +(by +c)§

where a, b and c are integers to be determined.

4)
Giventhaty=1atx =2

(b) determine the Taylor series expansion for y in ascending powers of (x — 2), up to and
including the term in (x — 2)°, giving each coefficient in simplest form.
®)
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Question 2 continued

(Total for Question 2 is 7 marks)
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.

~
3. (a) Express
-
(n+3)(n+5)
in partial fractions.
)
(b) Hence, using the method of differences, show that for all positive integer values of n,
2 1 _ n(pn+q)
- (r+3)(r+5) 40(n+4)(n+5)
where p and g are integers to be determined.
(4)
(c) Use the answer to part (b) to determine, as a simplified fraction, the value of
1 1 1
+ ..t
9x11 10x12 24x26
)
y,
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Question 3 continued

(Total for Question 3 is 8 marks)
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4. (a) Show that the substitution ° =% transforms the differential equation

dy

~—+y=x I
PR Q)
into the differential equation
dr
—=2t==-2 I
. x n
3)
(b) Solve differential equation (I1) and determine y* in terms of x.
(6)

\ J
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Question 4 continued

(Total for Question 4 is 9 marks)
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5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Use algebra to determine the values of x for which
X+1 <1 2
(x=3)(x+2) X-3
(6)
\ J
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Question 5 continued

(Total for Question 5 is 6 marks)
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6. The transformation T from the z-plane to the w-plane is given by
w=2"1 z#-1
z+1

Given that T maps the imaginary axis in the z-plane to the circle C in the w-plane, determine

(i) the coordinates of the centre of C

(i) the radius of C

()
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Question 6 continued

(Total for Question 6 is 7 marks)
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7. Given thaty = €” sin x
(a) show that
d®y d’y
o Car
where k is a constant to be determined.
(4)
(b) Hence determine the first 5 non-zero terms in the Maclaurin series expansion for y,
giving each coefficient in simplest form.
3)
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Question 7 continued

(Total for Question 7 is 7 marks)
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8. (a) Given thatt = In x, where x > 0, show that
d’y o dy dy
——=¢ _ 2
dx? dr*  dt
©)
(b) Hence show that the transformation t = In x, where x > 0, transforms the
differential equation
2 dzy 2
X g—2y=1+4lnx—2(lnx) m
into the differential equation
2
d—f—d—y—zy=1+4t—2t2 (1)
de®  dr
1)
(c) Solve differential equation (1) to determine y in terms of t.
(5)
(d) Hence determine the general solution of differential equation (1).
(1)
. J
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Question 8 continued

(Total for Question 8 is 10 marks)
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9. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Use De Moivre’s theorem to show that

c0s66 = 32cos’ @ — 48cos’ A + 18cos’f — 1
4)
(b) Hence determine the smallest positive root of the equation

48x° —72x* +27x*-=1=0

giving your answer to 3 decimal places.

(4)
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Question 9 continued

(Total for Question 9 is 8 marks)
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10.

»

(@) Initial line

Figure 1

Figure 1 shows a sketch of the curve C with polar equation

r=1+cosf 0o

N
3

and the line I with polar equation

r=ksecO 0<9<%

where K is a positive constant.

Given that

e Cand | intersect at the point P

e OP=1+ ﬁ

2

(a) determine the exact value of k.
)

The finite region R, shown shaded in Figure 1, is bounded by C, the initial line and I.

(b) Use algebraic integration to show that the area of R is

pr+gl3+r
where p, g and r are simplified rational numbers to be determined.
(7)
\ J
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Question 10 continued

(Total for Question 10 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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