St Ursula S College

KINGSGROVE

MATHEMATICS EXTENSION 2-YEAR 12,2012

ASSESSMENT .TASK 3

Name / Student No: I

Teacher: Mr Ratcliffe
Date: Wednesday 13" June, 2012
Time Allowed: 55 minutes
Weighting: 15 %
Total Marks: /45
INSTRUCTIONS TEST STRUCTURE
+  Attempt all questions. 3 questions of equal value (l5marks)
»  Start each question in a new answer booklet. .
e Board approved calculators may be used. Total Marks: — 145
e Write using blue or black pen.
s Diagrams must be drawn in pencil.
*  All necessary working should be shown in each
question.

Question 1 (Start a new writing booklet) (15 marks)

(a) An ellipse with its centre at the origin has x-intercepts of +3 and y-intercepts of +2.
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(i) Write down the equation of the ellipse.
(ii) Calculate the eccentricity.
(i) Find the coordinates of the foci.

(iv) Find the equations of the directrices.

The hyperbola with centre (0,0) has asymptotes y= + 5726— .

() Write down the equation of the hyperbola.

(ii) Draw a sketch of the hyperbola showmg vertices, foci, asymptotes

and directrices.

A rectangular hyperbola has equation xy = 32.
(i) Determine the coordinates of the vertices.

(ii) Determine the coordinates of the foci.
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Find the gradient of the normal to the hyperbola 3;—1— 6"

The equation of the auxiliary circle of an ellipse is 2 +32 =36

Given that a:b = 2:5, find the equation of the ellips'e.

1 at the point (10, @).




Question 2 (Start a new writing booklet) (15 marks)

(2) Use the parametric equations given for point P in the di:agram below to prove that
the sum of the focal lengths (i.e. PS -+ PS'") is equal to 2a.

P (acos 6, b,'siﬁ 0)

e
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(b) P (cp,ij and Q (cq,ij are variable points on the rectangular hyperbola xy = 16.
p q

The tangents at P and ( meet at R (m-,-—i;———j
p+q p+gq

Given that the equation of the chord of contact PQ is x +pgy = 4(p+ q). and
PQ passes through the point (7,3), find the equation of the locus of R.
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() Find f

Secx

x+x-1
2 —x

(d) Find j &

2x+5
x*+4x+8

(e) By completing the square, find §

Question 3 (Start a new writing bookler) (15 marks)

(a) By using two applications of integration by parts, find J. e sinx dx .

(b) Use the substitution ¢ = tan 8 to find J. tan x dx
2 1+cos x
x* =2x-3
(c) Use partial fractions to find J ———ee
x+2)(x"+1)

(d) Prove J. cosec’x dx = —cotx+c.

tn-2"

() If I, = J.tan" x dx for nz 0, show that I, = %tén"”‘ x—1

THE END OF THE ASSESSMENT MARK
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(2) (a) Let P be the point (a cos 6, b sin 8) and S and S * be the foci.
PS* = (acos 0 —ae) + bsin0
= &% c0s? - 2d%e cos B + dPe” + b sin’0
= ? cos?0 — 2d% cos O + & — b* + Bisin’0 (since de*=a" - b%)

(since 1 —sin’0 = cos’0)

(since a* - 6% = e’

= a’ cos™8 - 2d%e cos 0 + a* — bicos™®
= d’e’cos? 0 —2d% cos O +d°
= g*(1—-e cos B)
. PS = a(l—ecosB) taking the positive square root
Similarly...
PS'= a(l +ecosB)
.. By addition, PS + PS' = 2a
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