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Answer all questions in the spaces provided.

1 (a) For each of the following find ™

1 @0) y=(3°-4)

dy

[2 marks]
Answer
3x*
1 (a) (i) y=
Y 7x—5
[2 marks]
Answer
1 (a) (iii) In(x2)+y2 =Xy
[3 marks]
Answer
L

Do not write
outside the
box



Do not write
outside the
x—6 box
1 (b) (i) Find J—dx
x2 —12x+5
[2 marks]
Answer
8x+6
1 (b) (i) Find J' al - dx
(2x2+3x—1)
[3 marks]
Answer 12

Turn over »
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2 (a) The curve with equation y=2"" intersects the line y=4-2x ata point
where x=a and a>0

2 (a) (i) Showthat a lies between 1.8 and 1.9
[2 marks]

2 (a) (ii) Show that the equation 4—2x=2"" can be rearranged into the form x = 2-27"Y

[1 mark]

2 (a) (iii) Use the iterative formula
Xyq =2 _2—(x,, *Y
with x; =1.8 to find the values of x, and x; giving your answers to three decimal

places.
[2 marks]
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2 (b) Use Simpson’s rule with 5 ordinates (4 strips) to find an approximation to o

4
[, 27 dx
1
giving your answer to four significant figures.
[4 marks]
Answer 9

Turn over »
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Do not write
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3 (a) Describe a sequence of two geometrical transformations that maps the graph box
of y=sech onto the graph of y=0.5sec(6+1)
[4 marks]

3 (b) Sketch on the axes below the curve with equation
y=05sec(0+1) for -2<6<2

where 6 is in radians.

State the coordinates of the stationary point and the coordinates of any intercept with the
axes.
[3 marks]

yll

0 6
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Do not write
1 outside the
3 (c) It is given that x = box
2cosy
3 (¢) (i) Find %
dy
[1 mark]
Answer
" . dy _
3 (c) (i) Hence find " terms of siny
[2 marks]
Answer 10

Turn over »
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Do not write

outside the
4 The functions f and g are defined by box
f(x)=+/1-0.25x for x<4
g(x)= i1 for all real values of x, x #1

4 (a) State the range of the function

[1 mark]
Answer
4 (b) (i) Find fg(x)
[1 mark]
Answer
4 (b) (ii) Find the domain of the function fg
[2 marks]
Answer
4 (b) (iii) Solve the equation fg(x)=3
[2 marks]

Answer

0 8
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4 (c)  Theinverse of the function fg is h

2
4 (c) (i) Find h(x) giving your answer in the form h(x) = P 5 Where p and ¢ are integers.
q—x
[3 marks]
Answer
. . 11
4 (c) (ii) Solve the equation h(x)=€
[2 marks]

Answer

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

5 (a) Express 7cosd+24sin6 intheform Rcos(0—a) where R>0 and 0<a<g

Give the value of «a in radians to three significant figures.
[3 marks]

Answer

5 (b) Show that
2cosec4x+2cotdx =cotx—tanx

nm
for all x where x ;tT

[4 marks]

170
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11

Do not write
tside th
5 (c) By using a suitable trigonometrical identity, solve the equation ox
Stan®(2y +3)=7-4sec(2y +3)
Give all values of y to two decimal places in the interval 0< y <=
[5 marks]
Answer 12

Turn over »
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Do not write
outside the

6 The polynomial f(x) is defined by box
f(x)=4x+ax?® +bx+c
where a, b and ¢ are constants.

It is given that (2x — 1) is a factor of f(x)

When f(x) is divided by (2x — 3) the remainder is 15

6 (a) Show that 2a+b=2
[3 marks]

12
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Do not write
outside the
6 (b) When f(x) is divided by (2x + 1) the remainder is 9 box
Find the remainder when f(x) is divided by (2x + 3)
[4 marks]
Answer 7

Turn over »

13

1B/G/Jun23/MA03



14

7 (a) A curve is defined by the parametric equations
sz and y=2t—\/;
2t -1
Find an equation of the normal to the curve at the point where ¢ =1
Give your answer in the form py+gx=r where p, g and r are integers.
[6 marks]

Answer

7 (b) A second curve is defined by the parametric equations
x=e?"+e?" and y=e®"—e 2"

7 (b) (i) Find a Cartesian equation of this curve, giving your answer in the form x% = f(y)
[3 marks]

1 4
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15

Answer

7 (b) (ii) Hence write down a Cartesian equation of the curve defined by the parametric equations

kn kn —kn

x=e"+e" and y=¢e"—e¢

where n is the parameter and £ is a positive integer.

[1 mark]
Answer
7 (c) A third curve is defined by the parametric equations
x=asinfd+bcosfd and y=acosf-bsind
where @ is the parameter and a and b are constants.
Find a Cartesian equation of this curve.
[3 marks]

Answer

Do not write
outside the
box
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8 (a) The rate at which the population of a colony of ants is increasing is directly proportional
to the population P of the colony.

Currently the population is 1 000000 and is increasing at a rate of 3000 per month.

Construct a differential equation for the population of the colony.

[2 marks]
Answer
8 (b) Itis given that y =f(x) satisfies the differential equation
2xd—y+ y2 =4
dx

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

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

16

1B/G/Jun23/MA03

Do not write
outside the
box



17

Answer

Do not write
outside the
box

Turn over for the next question
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Do not write

tside th
9 (a) Find the coordinates of the stationary point of the curve with equation o

box

0.5_.-0.5x
y=x"e

Give the coordinates in an exact form.
[4 marks]

Answer

9 (b)  The region bounded by the curve y=x%°¢"°" thelines x=1, x=2 and the x-axis is
rotated through 2n radians about the x-axis to form a solid.

Find the exact value of the volume of this solid.

Give your answer in the form T[(g"f-%j where a and b are integers.
e e

[5 marks]
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Answer

Do not write
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box
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Do not write
tside th
10 Use the substitution u =1+sind to find the value of o
> 3
2
J ( cosf J 40
o \V1+sind
. : 2 :
giving your answer in the form g(p\/Eﬂ]) where p and ¢ are integers.
[8 marks]
I



21

Answer

Do not write
outside the
box

2 1

Turn over »

1B/G/Jun23/MA03



22

2
11 (a) Express 7x _l7x+12 in the form A v B =+ ¢
(3—x) (1—3x) (3—X) (3—x) (1—3x)
[4 marks]
Answer
11 (b) Find the binomial expansion of (3—x)_1 up to and including the term in  x2
[2 marks]
Answer
AL

Do not write
outside the
box
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Do not write
tside th
11 (c) Use your answers to part (a) and part (b) to show that o
2
— +
7x l?x 12 — Dt Ex+ Fx2
(3—x)" (1-3x)
for small values of x stating the rational values of D, E and F
[4 marks]
Answer 10

Turn over »
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12 (@)  Find a vector equation of the line Z, which passes through the

points A(2,-1, 3) and B(5, -2, -1)

[1 mark]
Answer
-2 -1
12 (b) Theline /, hasequation r=| 5 |+ u| -2
7 k
The lines /; and [, intersect.
12 (b) (i) Find the value of k&
[3 marks]
Answer
12 (b) (ii) Find the coordinates of the point of intersection.
[1 mark]

Answer

2 4

1B/G/Jun23/MA03

Do not write
outside the
box



25

12 (c)

The point C has coordinates (3, 4, 4)

The perpendicular from C totheline /, meets [/, atthe point D

Find the length of CD

[6 marks]

Answer

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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number Write the question numbers in the left-hand margin.
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Question
number

Additional page, if required.

Write the question numbers in the left-hand margin.
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