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Do not write
outside the
Answer all questions in the spaces provided. box
1 A curve has equation y =In(2x+1)
The curve intersects the line y =5—-6x at a single point where x =«
1 (a) Show that «a lies between 0.6 and 0.7
[2 marks]
1
1 (b)  Theequation In(2x+1)=5-6x can be rearranged into the form x = E(5—In(2x+1))
Use the iterative formula
Xy = 1(5—|n(2xn +1))
6
with x; = 0.7 to find the value of x, and the value of x;
Give your values correct to three decimal places.
[2 marks]
X, = Xy = 4
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Do not write
tside th
Describe a sequence of two geometrical transformations that maps the graph ox
of y= sin(%) onto the graph of y = 5cos(§j
[4 marks]
4

Turn over for the next question

Turn over »
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3 The functions f and g including their domains are defined as

f(x)=3cos(%j for 0 < x < 2

g(x)=1-|| for all real values of x

3 (a) Find the range of f

[2 marks]
Answer
3 (b) The inverse of f is
3 (b) (i) Find f'(x)
[3 marks]
Answer
. . 1 3n
3 (b) (ii) Solve the equation f (x)z?
[2 marks]

Answer

0 4
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3 (c) The composite function gf is denoted by h

3 (c) (i) Find h(x)

[1 mark]

3 (c) (ii) On Figure 1 sketch the graph of y=h(x) for 0 <x < 2=

Answer

Figure 1

NS A

on

=y

[3 marks]
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Do not write

5 » out%githe
4 The line [, has equation r=|3 |+ 4| 1 | where p is a positive constant.
5 —1
-1 1
Theline [, hasequation r=| 4 |+ x| 0| where g is a constant.
q 1

The lines [, and [, intersect.

The acute angle between [, and /, is 60°

4 (a) Find the value of p
[5 marks]
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4 (b)

Find the value of ¢

[3 marks]

Turn over for the next question
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Do not write
outside the

5 The polynomial f(x) is defined by box
f(x) =ax> +bx’> +cx—6
where a, b and ¢ are constants.

When f(x) is divided by (x—1) the remainder is 45
When f(x) is divided by (x+1) the remainderis —5
When f(x) is divided by (2x+1) the remainderis —9

5 (a) (i) Show that »=26
[3 marks]

5 (a) (ii) Find the value of a and the value of ¢
[3 marks]

0 8
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Do not write
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5 (b) (i) Show that f(-2)=0 Thoc
[1 mark]
. f(x) o
5 (b) (ii) Hence show that can be written in the form
(4x+1)(x+2)
q
x+1) +
p( ) 4x+1
where p and ¢ are constants.
[3 marks]
Answer 10

Turn over »

09

I1B/G/Jan26/MA03



10

6 (a) Use Simpson’s rule with 4 strips to find an estimate for
1 / 1
J 1- (— x° j dx
0 2
Give your answer to four decimal places.
[4 marks]
Answer
I
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Do not write
outside the
box
6 (b) Find the binomial expansion of 1—(%x3j up to and including the term in x°
[2 marks]
Answer 6

Turn over for the next question

Turn over »
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7 Figure 2 shows the graph of y = sin"'x where y isin radians and the end-points of
the graph are P and Q

Figure 2
y

7 (a) Find the coordinates of P and the coordinates of Q
[1 mark]

1 . _
7 (b) On Figure 3 sketch the graph of y = ESIn 1(x+1)
[2 marks]

Figure 3
VA
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. 1. _
7 (c) (i) Express the equation y=ES|n 1(x+1) in the form x=f(y)

[2 marks]
Answer
. , dx i
7 (c) (i) Hence find the value of — when y=—
dy 12
Give your answer in an exact form.
[2 marks]

Turn over for the next question
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Do not write
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8 (a) It is given that 8sin&+15cosf = 17sin (9 +62°) correct to the nearest degree. box

It is also given that the maximum value of 17sin(6+62°) is 17

8 (a) (i) Find the smallest positive value of the angle & at which this maximum occurs.

[1 mark]
Answer
A . 34
8 (a) (ii) Find the minimum value of .
34 —(8sin® +15c0s6)
[1 mark]

Answer

1 4
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8 (b)

Solve the equation
tan® (2y -0.7)+9=6sec(2y-0.7) for 0<y<nm

Give all values of y in the interval to two decimal places.

[5 marks]

Answer

Turn over for the next question
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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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Find f

14

2 x—6x?

dx

Give your answer in the form 2In|f(x)| +c¢ where c is the constant of integration.

[6 marks]

Answer

17
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10

10 (a)

10 (b)

Acurve C has equation 4x+y= (x—y)2

The curve C has exactly one stationary point at D

Show that d_y = M
dx 1+2x-2y
[3 marks]
Find the coordinates of D
[4 marks]

Answer

18
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Do not write
5 5 4 outst/)‘ge the
10 (c) By differentiating % with respect to x determine the nature of
X—ey
this stationary point.
[5 marks]
12
Turn over for the next question

Turn over »

19

I1B/G/Jan26/MA03



20

Do not write
. . . . outside the
1 A curve is defined by the parametric equations box
2pt 1
x= bt and y= P
t—1 t—1

where ¢#1 and p is a non-zero constant.

11 (a) Find % in terms of ¢
[3 marks]

11 (b) Find an equation for the tangent to the curve at the point where ¢ =3

Give your answer in the form ax+by+cp =0 where a, b and ¢ are integers.
[4 marks]

2 0
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Answer

11 (¢) Find a Cartesian equation of the curve.

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

[4 marks]

Answer

Do not write
outside the
box

2 1

Turn over »

I1B/G/Jan26/MA03



22

5x
12 (a Itis giventhat y=
@ J 4 5x+3
. dy n . .
Use the quotient rule to show that — = 5 where n is an integer.
(5x+3)
[2 marks]
12 (b)  Acurve has equation y = xIn(5x+3)
dy
12 (b) (i) Find —
(b) (i) .
[3 marks]
d_y =
dx
12 (b) (ii) Find an equation for the normal to the curve at the point where x =1
Give your answer in an exact form.
[3 marks]

Answer

2 2
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12 (c) (i) Use the substitution »=5x+3 to find f S dx
5x+3
[4 marks]
Answer
12 (c) (i) Find jln(5x+3)dx
[4 marks]

Answer

Do not write
outside the
box

2 3
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13 Itis given that y =f(x) satisfies the differential equation
(1 + sinzx) Y_ e %% sin2x
dx

It is also given that y=4 when x=0

Find the exact value of y when x = g

[8 marks]

2 4
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Answer

Do not write
outside the
box

Turn over for the next question
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Do not write
outside the
. box
14 (a) (i) Itis giventhat y=
CcoSXx
. dy
Use the quotient rule to show that a =sec xtanx
[2 marks]
14 (a) (i) Itis giventhat y=In(secx + tanx)
Show that d_y =secx
dx
[2 marks]
i
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Do not write
- outst/)'de the
14 (b) The region bounded by the curve y =tanx + 2sinx, thelines x=0 and x = 5’ o
and the x-axis is rotated through 27 radians about the x-axis to form a solid.
Use the result in part (a)(ii) to find the exact value of the volume of this solid.
: : T .

Give your answer in the form E(nﬂz —«/3+c In 3) where a, b and ¢ are integers.

[6 marks]
Answer 10
END OF QUESTIONS
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There are no questions printed on this page
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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number Write the question numbers in the left-hand margin.
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number Write the question numbers in the left-hand margin.
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