Year 12 - Term 1 - Mathematics - Extension 2 — 2011

QUESTION 1 (15 Marks) Marks
@ O Find: [ tan’ 40 d6. 2
.. . dx 3
(i) Find I T roxtd
10X 3
i Evaluate: dx.
(i) v 5=
(iv) Evaluate:J'3 5 4 dx 3
1 x°—4x

(b)  Draw a neat sketch of the hyperb@e? - y*> =  dibwing

0] the intercepts with the co-ordinate axes, 1
(i)  the positions and co-ordinates of the foci, 1
(i)  the positions and equations of the dire@sc 1
(iv)  the positions and equations of the asymptotes 1
QUESTION 2 (15 Marks) (START A NEW PAGE) Marks
@ () Evaluate:J‘le xIn x dx. 3
e . LT - 3 3
(i) Evaluate.J'O4 sin°6dé.
: - . e 3
(i)  Using the substitution = €*, find J' - dx.
e —
(b) ()  Draw a neat sketch of the ellip&® + 25y> =  28Bowing
(@) the intercepts with the co-ordinate axes, 1
(B) the positions and co-ordinates of the foci, 1
(y) the positions and equations of the directrices. 1
(i)  Write down the equation of the tangent to #tigpse at the point 1
P(5cosd 3sinb).
(i)  The tangent aP meets the tangents from the ends of the majoradxise 2

pointsQ andR. Prove that the interva@S andRS are perpendicular
whereSis the focus with the positivecoordinate.
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QUESTION 3 (15 Marks) (START A NEW PAGE) Marks

@ () Express 1 in the formi + Bx+C , whereA, B andC are 2
1+ x+ x> +x° 1+x  1+x2
rational numbers.
dx 3

.. 1
(i)  Hence evaluat<§ ——
01+ X+ X" +X

(b)  The graph ofy = f(x) is illustrated. The liney = - 1s a horizontal asymptote.

y/\

y = f(x)

Using the separate graphs providedsketch each of the graphs below. In each
case, clearly label any maxima or minima and theaggns of any asymptotes.

. 1 2

(i) Y—W-

(i) y=2f(x+1). 2
2 y2 2

(© () Giventhe eIIipse;(—2 tor =1, prove that the ling/ = mx + ¢ is a tangent
provided thatc® = a’m? +b”.

(i)  Two tangents are drawn from the pointp ¢ to)touch the above ellipse 3
at pointsM andN. Show that the gradients of these tangents aretis
of the quadratic equatio(a2 - pz)m2 +2pgm+ (b2 - q2)= 0.

(i) If the above two tangents are perpendicular, shava® +b? = p? +g>. 1
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QUESTION 4 (15 Marks) (START A NEW PAGE) Marks

@ () Given thatl :J'OE @sin" 8 d@, prove thatl , :nT_lln_2 +i2 forn=>2. 3
n
(i) Hence show thaf 2 Gsin® 6 dg =222, 3
0 22F
. o T dx Vid 3
b [ Use the substitutioh = tanZ to prove that| 2 = .
(N0 Stop (2 e
(i) Show that * f(x)dx=["{f()+ f(2a-x)} dx. 3
(i)  Hence evaluaté” X_ dx. 3
0 2+sinx

» » THIS IS THE END OF THE EXAMINATION PAPER « «
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Question 3(b)(i)

Sudent#: ..oovveeereen.
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3
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Question 3(b)(ii) SIUAENt - e
y /
y = 2f(x+1)
3
ol
1
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