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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The curve C has equation

3x -2
y=— x#2
(x=2)

The point P on C has x coordinate 4

Find an equation of the normal to C at the point P in the form ax + by + ¢ = 0, where a,
b and c are integers.

(6)
(Total for Question 1 is 6 marks)

. Given that

f(x)= 4 x>0
3x+5
1
gx)=— x>0
X
(a) state the range of f,
(2)
(b) find f
3)
(c) find fg(x).
(1)
(d) Show that the equation fg(x) = gf(x) has no real solutions.
“4)

(Total for Question 2 is 10 marks)
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3. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(i) (a) Divide (" — 3x + 6) by (x + 2)

2
2
(b) Hence find J‘LT dx
X + (3)
(i1) Using algebraic integration, find the exact value of
% 2
J (cos@ —sin@) déo
0
)

(Total for Question 3 is 10 marks)

4. Given that

8 tan (2x) Tox<l
= 8tan (2x ——<x<—
y 4 4
show that

% 4

dv B+ y2

where 4 and B are integers to be found.

4)
(Total for Question 4 is 4 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Show that

cot’® x 5
———— =008 X
1+ cot” x
3)
(b) Hence solve, for 0 < x < 360°
2
L); = 8cos2x + 2cosx
I+ cot” x
Give each solution in degrees to one decimal place.
)

(Total for Question 5 is 8 marks)
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Figure 1

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The value of a particular car is modelled by the formula

V'=18000¢ "* +4000e "' + 1000 t>0
where the value of the car is /" pounds when the age of the car is ¢ years.
A sketch of # against V' is shown in Figure 1.

(a) State the range of V.

(2)
According to this model,
(b) find the rate at which the value of the car is decreasing when ¢ = 10
Give your answer in pounds per year.
3)
(c) Calculate the exact value of # when V= 15000 giving the answer in its
simplest form.
“4)

(Total for Question 6 is 9 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Express V5 cos® — 2sin6 in the form Rcos (0+a), where R >0and 0 < a < g

State the value of R and give the value of a to 4 significant figures.

3

(b) Solve, for -7 < 0 < =,

J5cos6 — 2sin6 = 0.5
giving your answers to 3 significant figures.
C))
f(x)=A4(v5cos0 - 2sin0)+ B 0 <R
where A and B are constants.
Given that the range of f'is
—15 < f(x) <33

(c) find the value of B and the possible values of A4.

C))

(Total for Question 7 is 11 marks)
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8. Given that a is a positive constant,
(a) on separate diagrams, sketch the graph with equation
(i) y=a-|x|
(i1) y = |3x— 24|

Show on each sketch the coordinates, in terms of a, of each point at which the graph
crosses or meets the axes.

“4)
(b) Find, in terms of a, the values of x for which

a— |x| =13x— 24|

“4)
(Total for Question 8 is 8 marks)

9. (a) Given that —% <gkx) < %, sketch the graph of y = g(x) where

g(x) = arctanx xeR

(2)
(b) Find the exact value of x for which
3gx+1)—7=0
(2)
The equation arctan x — 4 + %x = 0 has a positive root at x = a radians.
(¢c) Show that5 < a < 6
(2)
The iteration formula
X,+; = 8 — 2arctanx,
can be used to find an approximation for a
(d) Taking x, =5, use this formula to find x, and a, giving each answer to
4 decimal places.
3)

(Total for Question 9 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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