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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Show that the equation x3 —6x+1=0 has aroot «, where 2 <o <3. (2 marks)

(b) Show that the equation x3 —6x+ 1 =0 can be rearranged into the form

2 1
xt=6—- (1 mark)

X

. 1 .
(c) Use the recurrence relation x,,, = /6 ——, with x; = 2.5, to find the value of x3,
n
giving your answer to four significant figures. (2 marks)
;‘Eﬁ:g Answer space for question 1
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2 (a) Use Simpson’s rule, with five ordinates (four strips), to calculate an estimate for

X
—— dx
J:xz—I—Z

Give your answer to four significant figures. (4 marks)

4
X ” v "
(b) Show that the exact value of j 72 dx is Ink, where k is an integer. (5 marks)
0xX
R‘:‘Eﬁ’; Answer space for question 2
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3(a) Find d—J; when
y=e*+Inx (2 marks)
sin x du 1

b) (i) Gi that u = , show that — = :
(b) (i) Given that u TprEp— show tha T i g (3 marks)
(ii) Hence show that if y = ln( Y ) , then dy = cosec x. (2 marks)

1+ cosx dx
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4 The diagram shows a sketch of the curve with equation y = f(x).
VA
0 3 ¢
(a) On the axes below, sketch the curve with equation y = |f(x)]. (2 marks)
(b) Describe a sequence of two geometrical transformations that maps the graph of
y = f(x) onto the graph of y =f(2x —1). (4 marks)
“%w" | Answer space for question 4
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5 The function f is defined by
Fx) = x23_ : , for real values of x, where x < 0
(a) State the range of f. (2 marks)
(b) The inverse of fis f~!.
(i) Write down the domain of f il (1 mark)
(i) Find an expression for £~ (x). (3 marks)

(c) The function g is defined by
g(x) =In|3x — 1|, for real values of x, where x # %

The curve with equation y = g(x) is sketched below.

vA

() The curve y = g(x) intersects the x-axis at the origin and at the point P.

Find the x-coordinate of P. (2 marks)
(i) State whether the function g has an inverse. Give a reason for your answer. (7 mark)
(iii) Show that gf(x) = In|x* — k|, stating the value of the constant k. (2 marks)

(iv) Solve the equation gf(x) =0. (4 marks)
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6 (a) Show that
sec? x
(secx+ 1)(secx—1)
can be written as cosec” x. (3 marks)
(b) Hence solve the equation
sec” x cosecx + 3
= X
(secx+ 1)(secx — 1)
giving the values of x to the nearest degree in the interval —180° < x < 180°.
(6 marks)
(c) Hence solve the equation

sec?(20 — 60°)
(sec(20 — 60°) + 1)(sec(20 ~ 60°) — 1)

= cosec(20 — 60°) + 3

giving the values of 6 to the nearest degree in the interval 0° < 6 < 90°. (2 marks)
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7 A curve has equation y = 4xcos2x.
(a) Find an exact equation of the tangent to the curve at the point on the curve where
x= E (5 marks)
4
(b) The region shaded on the diagram below is bounded by the curve y = 4xcos2x and
the x-axis from x =0 to x= -z—
Ya
[9) T IS
4
By using integration by parts, find the exact value of the area of the shaded region.
(5 marks)
“rwr | Answer space for question 7
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8 (a)

(b)

1-2x 4. _ 3
c dx—ge

Use the substitution # = tanx to find the exact value of

(4 marks)

(8 marks)

QUESTION

REFERENCE

mar | Answer space for question 8

L

P58908/Jan13/MPC3

Do not write
outside the
box

n13/MPC3

Do not write
outside the
box



23

“| Answer space for question 8

............................................................................ wﬁw?ﬁ_ﬂ:u‘}m—g’
J’r@""ﬂ)u"dq ............................................ a @ o
..... I o1 2 R A 7 RO ®,

L T T T

2 3

Turn over p

P58909/Jan13/MPC3

Do not write
outside the



24

QUESTION
PART
REFERENCE

Copyright © 2013 AQA and its licensors. All rights reserved.

Answer space for question 8

END OF QUESTIONS

il

P58909/Jan13/MPC3

Do not writ
outside the
box



