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The curve C has equation
yzgsinh 2X—17sinh x X€R

Determine, in terms of natural logarithms, the exact x coordinates of the stationary
points of C.

(7)

(Total for Question 1 is 7 marks)

In an Argand diagram, the points A and B are represented by the complex numbers
2 + 2i and —4 —6i respectively. The points A and B are the end points of a diameter of
acircle C.

(a) Find the equation of C, giving your answer in the form

|z—a|=Db aeCbeR
3)
The circle D, with equation |z — 3 + 4i| = 5, intersects C at the points representing the
complex numbers Z; and Z,
(b) Find the complex numbers z; and z,
(6)

(Total for Question 2 is 9 marks)
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(a) Find the general solution of the differential equation

2
0y 7Y gy =3+ 11t
dt dt
(8)
(b) Find the particular solution of this differential equation for which y = 1 and ay =
whent=0
()
(c) For this particular solution, calculate the value of y when t = 1.
(1)

(Total for Question 3 is 14 marks)

(&) Use de Moivre’s theorem to prove that

cos66 = 32cos® @ —48cos* 6 +18cos? & —1
(5)

(b) Hence find the distinct roots of the equation

32x° —48x" +18x° —2=0
®)

(Total for Question 4 is 10 marks)
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(a) y=tan"x

Assuming the derivative of tan x, prove that

dy 1
dx 1+x°
3)
f(x)=x*tan™" x
(b) Show that
If(x)dx = A(x*tant x+ Bx® + x—tan " x) + k
where k is an arbitrary constant and A and B are constants to be determined.
(5)
(c) Hence find, in exact form, the mean value of f(x) over the interval {0, %}
(2)

(Total for Question 5 is 10 marks)
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-1
-1| where k is a constant
1

N P X

(a) Given that k # £4, find, in terms of k, the inverse of the matrix M.

(b) Find, in terms of p, the coordinates of the point where the following planes intersect.
6X+2y—-z=5
X+y—-z=p
2X+2y+2=9

(c) (i) Find the value of g for which the following planes intersect in a straight line.
6X+4y—-z=5
X+y—-2=(
4X+2y+2=9

(if) For this value of g, determine a vector equation for the line of intersection.

(4)

(3)

()

(Total for Question 6 is 14 marks)
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Figure 1

Figure 1 shows the central vertical cross-section of a solid shape. The solid shape is formed
by rotating the region bounded by the y-axis, the x-axis, the line with equation x = 2, the
curve C1 and the curve C2 through 360° about the y-axis.

The point A has coordinates (2, 1) and the point B has coordinates (1, 3) where the
units are centimetres.

The curve C1 is modelled by the equation

a

X= —— 1<y<3
y+b y

(a) Determine the value of a and the value of b according to the model.
2)

The curve Cz is modelled to be an arc of the circle with centre (0, 4).

(b) Use calculus to determine the volume of material required to make the solid shape

according to the model.

9)

(Total for Question 7 is 11 marks)
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