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1: The point P(6, —2) lies on the continuous curve with equation y = f(x), x € R.

Find the point to which P is mapped when the curve with equation y = f(x) is

transformed to the curve with equation

(a) y = 2f(3x)
(2)

(b) y=f(x—-2)+8
(2)

(©) y="1"(x
ey
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2: fx) =4x" +2x" — 12
The equation f(x) = 0 has a single root a.

(a) Show that a lies in the interval [1, 2]
(2)

(b) Show that the equation f(x) = 0 can be written as

f k
X =
2x +1

where k is a constant to be found.

(2)

(c) Using the iteration formula

k
X =
" 2x +1

with x, = 1 and the value of & found in part (b), find, to 4 decimal places,
(i) the value of x,

(i1) the value of a.

(©)
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3: The curve C has equation
4y* -3
2y +1 2
.o dy . .. .
(a) Find i in terms of y, giving the answer in simplest form.
“)
A point P lies on C.
Given that
» the gradient of the tangent to C at P is %
» the point P lies above the x-axis
(b) find the coordinates of P.
(Solutions relying entirely on calculator technology are not acceptable.)
“)
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Figure 1

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

Figure 1 shows a sketch of part of the curve C with equation y = g(x) where

3x3 —=5x2+7x -5

x =
gl x2 +1
Given that
3_%5.2 _
3x 5x2 + 7x SEAx+B+Cx+D
x2 +1 x2 +1

(a) (1) find the values of the constants 4, B and C

(i) show that D=0

“4)
The finite region R, shown shaded in Figure 1, is bounded by C, the x-axis and the lines
with equations x =2 and x =3
(b) Find the exact area of region R using algebraic integration.
Give the answer in the form a + Inf where a and £ are constants to be found.
“4)
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Question 4 continued
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5: In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A curve C has equation
y=5co0s2x — 12sin2x —Tt<x<m
The point 4 with x coordinate % lies on C.
(a) Use algebraic differentiation to find the gradient of the tangent to C at A4.
Give the answer in simplest form.
3)
(b) Express 5cos2x — 12sin2x in the form
Rcos(2x + a)
whereR>Oand0<a<%
Find the exact value of R and find the value of o to 3 decimal places.
3)
A point P lies on C.
Given that the gradient of the tangent to C at P is 6
(c) find the greatest possible value for the x coordinate of P.
Give the answer to 2 decimal places.
“4)
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Question 5 continued
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Figure 2
Figure 2 shows a sketch of the curve with equation y = f(x) where
f(x) = (2x—3)e™ ?
(a) Show that
f'(x) = 2(Px + Q)(2x — 3)"e™ *
where P,  and n are constants to be found.
“4)
(b) Hence find
(i) the x coordinates of the stationary points on the curve with equation y = f(x),
(ii) the range of the function g defined by
g@W=8@r-37e"?  x< 2
(Solutions relying entirely on calculator technology are not acceptable.)
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Question 6 continued
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Question 6 continued
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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) Write sin46 in the form
sinfcos (P + QOsin" 0)

where P, O and n are constants to be found.

(b) Use the result from part (a) to show that, for x # k_27r where k € 7Z, the equation

. .3
secxsin4dx = 5sin” xcotx
can be written in the form

4sec’x — Stanx — 8tan’x = 0

T

(c) Use the result from part (b) to solve, for 0 < x < 7, x # 7

, the equation

secxsindx = 5sin’xcotx

giving the answers in radians to 3 significant figures.
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Question 7 continued
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(Total for Question 7 is 10 marks)
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8: The functions f and g are defined by

f(x) =In(2x - 3) xeR x>2

3x — 2a

xeR x#a

glx) =

where a is a positive constant.

(a) Find the exact value of fg(2a)

(2)
(b) Find '
3)
4
T ki
0 X
Figure 3
Figure 3 shows a sketch of the curve with equation y = g(x)
(c) Sketch a graph of the curve with equation y = |g(x)|
Indicate clearly on your sketch the equation of the horizontal asymptote.
3)
The equation | g(x)| = 10 has two solutions.
Given that the larger solution is 8
(d) (1) find the value of a,
(i1) find the value of the smaller solution.
“4)
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Question 8 continued
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9: The amount of an antibiotic, x milligrams, in the bloodstream of a horse, ¢ hours after
the antibiotic had been administered, is given by the formula

—0.2
x=De"”

where D milligrams is the dose of the antibiotic given to the horse.
A dose of 30 mg of the antibiotic is given to the horse.

(a) Find the amount of the antibiotic in the bloodstream of the horse 8 hours after the
dose is given. Give your answer in mg to 2 decimal places.

2
A second dose of 20mg is given to the horse 8 hours after the first dose.

(b) Show that the amount of the antibiotic in the bloodstream of the horse, 2 hours after
the second dose is given, is 17.5mg to one decimal place.

0y

No more doses of the antibiotic are given. At time 7 hours after the second dose is
given, the amount of the antibiotic in the bloodstream is 10 mg.

(c) Find the value of 7, giving your answer to 2 decimal places.

(Solutions relying entirely on calculator technology are not acceptable.)
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Question 9 continued

(Total for Question 9 is 7 marks)

TOTAL FOR PAPER IS 75 MARKS
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