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Do not write
outside the
Answer all questions in the spaces provided. box
1 (a) The function f is defined by f(x) =3" for all real values of x
Show that
f(x+1)—f(x—2) = kf(x)
where k is a constant.
[3 marks]
T



Do not write
ide th
1 (b)  The function g is defined by o
3—
g(x)= for all real values of x, x#-2.5
5+2x
The inverse of g is g_1
1 (b)(i) Find g '(x)
[3 marks]
Answer
1 (b) (ii) State the range of g_1
[1 mark]
Answer 7

Turn over »
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2 (a) Express 8cos 0 +15sin6 in the form Rcos(6—a), where R>0 and 0° <a<90°,
giving the value of a to the nearest degree.

[3 marks]
Answer
2 (b) (i) Hence write down the minimum value of
8cos # +15sin 6
[1 mark]
Answer
2 (b) (ii) Hence find a value of & at which the minimum value in part (b)(i) occurs,
giving your answer to the nearest degree.
[1 mark]

Answer

0 4
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Do not write

2 (c) Use your answer to part (a) to solve the equation o

8cosec(2y +10° ) +15sec(2y +10°) =8.5tan (2y +10° ) +8.5¢c0t (2y +10°)

giving all solutions to the nearest degree in the interval —180" < y <180°
[5 marks]

Answer

Turn over »
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3 (a)(i)

The polynomial f(x) is defined by
f(x) =16x> +bx? +cx
where b and c¢ are constants.

When f(x) is divided by (2x+3) the remainderis —45

When f(x) is divided by (4x—5) the remainderis 10

Find the value of » and the value of ¢

[4 marks]

0 6
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3 (a) (ii) Express f(x) as a product of three linear factors.

[2 marks]
Answer
f(x
3 (b) Hence express # in the form
16x° -9
x t+qg+
P mx+n
where p, g, r, m and n are constants.
[3 marks]

Answer

Do not write
outside the
box
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4 (a)

Sketch on the axes below the graph of the curve that has equation

y=secx for 0<x<m
yl\

Do not write
outside the
box

[2 marks]

0 2 T x
2
4 (b) A curve has equation y=secx where 0<x< %
This curve intersects the line y =10x—-5 at a single point where x=a
4 (b) (i) Show that o lies between 0.6 and 0.7
[2 marks]

0 8
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Do not write
4 (b) (ii) The equation secx=10x—5 can be rearranged into the form °”ti§‘éi e
x=0.1secx+0.5
Use the iterative formula
x,.4=0.1secx, +0.5
with x, =0.6 to find the values of x, and x;
Give your answers to three decimal places.
[2 marks]
X = X3 =
4 (c) Use the mid-ordinate rule with five strips to find an estimate for
0.7
_[ secx dx
0.6
Give your answer to six decimal places.
[4 marks]
Answer 10

Turn over »
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Do not write
outside the

1
5 (a) Show that the binomial expansion of (1—px)_§ up to and including the term in x° box
where p is a constant is

[2 marks]

5 (b) Find the binomial expansion of (4+px) up to and including the term in x°

Give all numerical coefficients as simplified fractions.
[3 marks]

Answer

170
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Do not write
3 outside the
box

5 (c) For particular values of p the binomial expansion up to and including the term in x
gives

%px +w/(4+px)—2(1—px)_12 =—x? +¢gx°

where ¢ is rational.

5 (c) (i) Show that pZig
[4 marks]

5 (c) (ii) Hence find the exact values of ¢
[2 marks]

Answer

Turn over »
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Do not write
outside the

6 Acurve C hasequation y= ‘eO.Sx —4‘ box

6 (a) Sketch on the axes below the graph of C indicating the coordinates of any points where
the curve meets or cuts the axes.

[3 marks]
y A
0 X
6 (b) Find an equation of the normal to C at the point P where x=1In25
Give your answer in the form ax+by =k where a, b and k are constants.
[5 marks]

12
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Do not write
outside the
box
Answer
6 (c) The normal to C at the point P intersects the coordinate axes at A and B
Find the exact value of the finite area OAB
Give your answer in the form p(q+|n r)2 where p, g and r are constants.
[3 marks]
Answer 11

Turn over »
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7 The coordinates of the points A and B are (1, 5,-3) and (-2, 3, 4) respectively.
4 1
The line / has equation r=|-1|+1| -2 | where ¢ is a constant.
c -3
i -
7 @) Find the vector AB
[1 mark]
Answer
= %
7 (@) (i) Find 48]
[2 marks]
Answer
%

7 (a) (i) Calculate the acute angle between AB and the line /, giving your answer to the
nearest 0.1°
[3 marks]

Answer

1 4
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7 (a) (iv) The line AB intersects the line [

Find the value of ¢

[3 marks]
Answer
7 (b) (i) Find the shortest distance from [ to the origin.
[4 marks]
Answer
7 (b) (ii) Explain which of the line [ or the line AB, is nearest to the origin.
[2 marks]

Do not write
outside the
box

15
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8 A curve has equation x+y = (x—2y)2

Find the equation of the tangent to the curve at (2, 2)

Give your answer in the form y=mx+c where m and ¢ are rational numbers.

[6 marks]

Answer

Do not write
outside the
box
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Do not write
9 (a) Describe a single geometrical transformation that maps the graph of y=Inx Ourﬁi e
onto the graph of y=In(2x)
[2 marks]
9 (b) The region bounded by the curve y =In(2x), the line x =4 and the x-axis
from x=0.5 to x=4 is rotated through 2n radians about the x-axis to form a solid.
Find the value of the volume of the solid generated, giving your answer in an exact
form.
[9 marks]
Answer 11

Turn over »
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10 It is given that
dy
—=pH(3a-2y)(a-
o~ b(Ba=2y)(a-y)
where a and b are positive constants.

Solve the differential equation such that y = 0 when x = 0

Give your answer in the form y = f(x)

[10 marks]

18
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Answer

Do not write
outside the
box
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11 (a)  Find I400529d9
[2 marks]
Answer
11 (b) Use the substitution 7=sinx to find
T 5
J 6 sin ); dx
0 3+cos” x
giving your answer in the form In(%) where a and b are integers.
[7 marks]
L

Do not write
outside the
box
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Answer

Do not write
outside the
box

2 1
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12 A curve C is defined by the parametric equations

x=2cosd and  y=3sinb for 0<60<2n

12 (a) Find a Cartesian equation of C

[2 marks]
Answer
12 (b) Find the equation of the tangent to the curve at the point where 6 =g
Give your answer in the form y+ax+b=0 where a and b are constants.
. (= 1 T \/5
You are given sin| — |=— and cos| — |[=—
6) 2 6 2
[4 marks]

Answer

2 2
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Do not write
12 (c) Show that C intersects the curve with equation xy =k® where k is a positive real ety
constant in four distinct points only if k*<3
[5 marks]
11
END OF QUESTIONS
o
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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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