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Candidates may use any calculator permitted by Pearson regulations.
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differentiation and integration, or have retrievable mathematical
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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.
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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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® 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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Answer ALL questions. Write your answers in the spaces provided.
1. Using algebra, find the set of values of x for which
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2. (a) Express —————— in partial fractions.
@) Express (r+6)(r+8) [ 1 |
(b) Hence show that
i 2 B n((m + b)
- (r+6)(r+ 8) - 56(n+7)(n+8)
where a and b are integers to be found. )
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Question 2 continued
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3. (a) Show that the substitution z = y 2 transforms the differential equation
dy 1 4
—4+2xy=xc"y (I
dx X) yoo (D
into the differential equation
9z g =2kt )
ax )
(b) Solve differential equation (II) to find = as a function of x.
(3)
(¢) Hence find the general solution of differential equation (I), giving your answer in the
form y* = f(x).
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4. A transformation 7 from the z-plane to the w-planc is given by

z—1
W= , = # -1
z+1

The line in the z-plane with equation y = 2x is mapped by 7 onto the curve C in the
w-plane.

(a) Show that C1s a circle and find its centre and radius.

(7)
The region y < 2x in the z-plane 1s mapped by 7 onto the region R in the w-plane.
(b) Sketch circle C on an Argand diagram and shade and label region R.
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S, Given that y = cot x,

(2) show that
\l"\‘ y X
—= = 2cotx + 2cot™ x

\i By : (3)

(b) Hence show that

d:\' 1 .
| — = pcot x+qecot"x +r
ax

where p, ¢ and r are integers to be found.
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(¢) Find the Taylor series expansion of cot x in ascending powers 0!‘(‘\‘ S T] up to and
2 S

. . . )
including the term n (.\' b 7] .
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Question 5 continued
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( 6. (a) Find the general solution of the differential equation

d’y d
J2 _ Y
dx
Given that y = 0 and d_‘ =1 whenx=0
X
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-3y =12sinx (]

8)

(b) find the particular solution of differential equation (I).
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Initial line

Figure 1

Figure | shows the two curves given by the polar equations

r= \/5 sind,

0<
r=14+cosf, 0K

<
<

: . _ : _ 3
(a) Verify that the curves intersect at the point 7 with polar coordinates (—, ol B

= 2)

The region R, bounded by the two curves, is shown shaded in Figure 1.

< .. P =
(b) Use calculus to find the exact area of R, giving your answer in the form a(;rr - \j3),
where a is a constant to be found.
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Question "»continued
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8. (a) Show that

ot){eetf - esle -3

where & 1s a constant to be found.

(3)
Given that z = cos@ + i1sinf, where 6 1s real,
(b) show that
R
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. n ] . .
(n) = ——; = 2isinnf
- (3)
(¢) Hence show that
1
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- (4)
(d) Find the exact value of
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Question 8 continued
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