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(a) determine an expression for %

2
(b) Hence determine the exact value of % when x = %, giving your answer in

the form an + b where a and b are fully simplified constants to be found.
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2. A hyperbola H has equation

a

x2 P . ..
P 1  where a is a positive constant
. . . 4 . . .
The line with equation x = 3 is a directrix of H

(a) Write down an equation of the other directrix.

(b) Determine
(1) the value of a

(i1) the coordinates of each of the foci of H
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giving your answer in the form x = Ink where k& is a fully simplified rational number.
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4. (a) Determine

rational numbers.

o=
9x2 +16

(b) Hence determine the exact value of

2
|
-2 9x2 +16

Give your answer in the form aln(b + 13 ), where a, b and c are

(2)

(€))
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Question 4 continued
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> a a 1
A=|-a 4 0 where a is a positive constant
4 a 5
(a) Determine the exact value of a for which the matrix A is singular.
(2)
Given that 2 is an eigenvalue of A
(b) determine
(1) the value of a
(i1) the other two eigenvalues of A
(5)
1
J6
A normalised eigenvector for the eigenvalue 2is | 1
J6
2
J6
(¢c) Determine a normalised eigenvector for each of the other eigenvalues of A
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Question 5 continued
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6. A curve has parametric equations

x =a(f —sinb)
y =a(l-cosh)
where a is a positive constant.
(a) Show that
2 2
dx + L ka2sinzg
do do

where k is a constant to be determined.

“4)
The part of the curve from § = 0 to § = 27 is rotated through 27 radians about the
X-axis.
(b) Determine the area of the surface generated, giving your answer in terms of 7 and a.

[Solutions relying on calculator technology are not acceptable.]
(5)
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Question 6 continued
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7. The plane I] has equation

1 0 1
r=[2+A 3|+ py1l
3 -2 2

where A and u are scalar parameters.

(a) Determine a vector perpendicular to 77

(2)
The line / meets /7 at the point (1, 2, 3) and passes through the point (1, 0, 1)
(b) Determine the size of the acute angle between /7 and /
Give your answer to the nearest degree.
“)
(c) Determine the shortest distance between /7 and the point (6, —3, —6)
“)
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Question 7 continued
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8.
I, = Icos"xdx n=0
(a) Prove that forn>2
I, = L o1 xsinx + n—_lln_2
" " )
(b) Show that for positive even integers n
2 B ( —1)( —3)...5 3x1
o cos xdy = n(Z—Z):n—4)...6Xx 4x><2 Xg 4)
(c) Hence determine the exact value of
:
cos® xsin? xdx
‘ 3)
. J
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Question 8 continued
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9. The ellipse E has equation

x> +9y? =9
The foci of £ are F| and F,
(a) (1) Determine the coordinates of F; and the coordinates of F,

(i) Write down the equation of each of the directrices of £

C))
The point P lies on the ellipse.
(b) Show that |PF| + |PF,| = 6

3
The straight line through P with equation y = 2x + ¢ meets E again at the point O
The point M is the midpoint of PO
(c) Show that as P varies the locus of M is a straight line passing through the origin.

(6)

J
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 13 marks)

TOTAL FOR PAPER IS 75 MARKS
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