Question 1. Marks

%
(a) Find j cos® x )/sin x dx. 3
(b) 2
(©) (1) Find the real numbers a and & such that: 2
x-1 1 ax+b

(x—2)(x2 —4x+5)— x-—2+x2 —4x+5

x-1
i Hence, find - 3
) _[(x—Z)(x'—-4x+5)
(d)  Using the substitution ¢ = tan=, find I ———ﬁ— 3
2’ 3+2cosx
Y
e 2
(e) P

N
_\%/// Not to scale
H >

\\
N
v
_—/

The circles above have centres at O and with radii 3 units and 5 units respectively.
A ray from O makes an angle of & with the positive x-axis and cuts the circles at
points M and N as shown.

NG is drawn parallel to the y-axis. NG and MH intersect at point P.

Find the Cartesian equation for the locus of P as & varies.
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Question 2.  [Start a New Page] Marks
(a)  The sketch of the graph of the function y = f(x) is shown below.

\y

y =) L

-1
On separate number planes, sketch the graphs of the following, showing all
essential features.

@) y=fx-D. 2
()  y=——. 2
f(x)
(i)  y=In[f()] 2
i) ¥y = (). 2
V) y=x(. 2
(b)  The diagram below shows the ellipse E: ;—; + % =1.

The line / is tangent to the ellipse E at the point P.
The foci of the ellipse are S and S’ . The perpendicular to / through S meets /

at the point Q. The lines SQ and S'P meet at the point R.

1) Copying the diagram onto your paper and by using the 2
reflection property of the ellipse at P, prove that SQ = RQ.

(ii) Explain why S'R =10. . 1

(iii)  Hence, or otherwise, prove that Q lies on the circle x* + y? = 25. 2
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Question 3.  [Start a New Page] Marks

3 sinz[%)
(a) Let I = Imdx,

S m
3 cos” (?)
— L 2

(1) By using the substitution ¢ = 4 ~=x, show that: / = '[ —

t(4—1)

1

(il)  Hence, find the value of . 3

2 2

(b)  The hyperbola H has the Cartesian equation xT P 1

5
where P(Z secd,+/5 tan 9) is a point on H.

(1) Find the eccentricity e. 1
(i)  Find the coordinates of the foci. 1
(iii)  State the equation of the asymptotes. 1
(iv)  Sketch the hyperbola H. 2
(v) Show that the tangent to H at P has the equation: 2

xsecd ytand _

1.
2 5
(vi)  If this tangent cuts the asymptotes at L and M, prove that LP = PM. 2
x2 y2
(c)  For the general ellipse: —-+=-=1, for a > b, describe the effect on the 1
a

ellipse as the eccentricity e — 07.
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