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Attempt all questions.

Use the BOOKLETS provided.

Write using blue or black pen.
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A table of standard integrals is provided at the back of this paper.
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Marks may be deducted for careless or badly arranged work.
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Year 12 Mathematics Extension 2 Danebank — an Anglican School for Girls

Question 1.  Start a New Booklet. : 16 Marks
Marks

3 1
Find [x2e™ ax

a)
b) Using the substitution #=6-x , evaluate
[

{5 6= ax 3

¢} (i) Differentiate y=7" withrespect tox. 2

(i) Hence, or otherwise, find  [7*dx 1
d) Find the gradient of the curve x> +4xy+y* =13 atthe point(s) where x = 1. 4
e) (i) x=3secd and y=5tand - are the parametric equations of a hyperbola.
Find the cartesian equation of the hyperbola. 1
(i) Write the equations of the asymptotes. 1
(iii) Draw a diagram, with clear labelling, to show the relevance of the numbers 2
3 and 5.
(iv) State the equation of the auxiliary circle. 1
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Question 2.  Start a New Booklet. 16 Marks
Marks
a) Let z=3+2;{ apd w=1-{
Find, in the form x+iy,
) zw
@ .
@ =
w 2
b) (i) Express 1-—i inmodulus-argument form. 2
(i) Express (1- i)’ in modulus-argument form:. 2
(iii) Hence, express (1— i) intheform x+iy. 1
C 2 2
) The ellipse £ has the equation Iy Lo,
100 75
) Sketch the curve E, showing on your diagram the coordinates of the foci and 3
equation of each directrix.
(ii) Find the equation of the normal to the ellipse at the point P( 5, 7.5) 3
(iii)  Find the equation of the circle that is tangential to the ellipse 5

at P and Q (5,-7.5)
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Question 3.  Start a New Booklet. 16 Marks
: Marks
a) Thepolynomial A(x)= x* + ax®> +bx + 36 hasadoubleroot atx=2.
Find the values of a and 4. 3

b) A is the point on the Argand Diagram which represents the complex number z=3+i
and B is the point which represents —z.

(i) Draw a diagram showing the positions of 4 and B. 1

(ii) P and Q are points such that figure APBQ is a rhombus whose
area is 150 units®.

Find the complex numbers represented by P and .

(Question 3 Continued on next page)
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(Question 3 continued) Marks

c) (@) &

\

Use the diagram above, and the definition of an ellipse, to prove that

PSS+ PSS = 2a

2
(i)  Draw anumber line to illustrate the meaning of |x—3| = 4 and complete
the statement: “ The distance of x from ....... “ 1
Use Parts (i) and (ii) to answer the following.
The equation |z+3+i| + |z+3+9i|= 10
represents an ellipse in the Argand Plane.
(ii1)  Sketch the ellipse on the Argand Plane showing: 4
the foci , the end-points of the major and minor axes, the centre of the ellipse.
(iv)  Write down the range of values of argz for complex numbers z {

corresponding to points on the ellipse.
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Question 4.  Start a New Booklet. 16 Marks
Marks

a)

ABCD is a cyclic quadrilateral. The diagonals AC and BD intersect at right angles
at X. M isthe midpoint of BC. MX produced meets AD at N.

Copy the diagram above into your own booklet showing the above information.

(i) Explain why BC is the diameter of the circle which can be drawn through points
B,C and X.

(ii) Showthat LMBX = £LZMXB.

(iliy Show that MN is perpendicular to AD.

(Question 4 Continued on next page)
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(Question 4 continued) _ - Marks

b)

Q,\

TS

2 2
The figure shows the hyperbola H|~ ~ M|~ =1 andthecircle x* + y?=a2,
a

where a,b>0.

The point T lies on the circle with ZTOM =6 , where 0<& Am . The tangent to the

circle at 7 meets the x-axis at M, MP is perpendicular to the x-axis and P is a point on
the hyperbola in the first quadrant.

(i)  Show that P has coordinates (asec® , btan@). 2

(i)  Suppose that Q is a point on the hyperbola with coordinates (asec@ , btan6).
If 8+ ¢ = z , and & 22 , show that the chord PQ has equation

2 4
ay=>b (cos@ + sinf)x — ab 3
(iii)  Show that every such chord PQ passes through a fixed point and find the 1
coordinates of this point.
(iv)  Show thatas &€ approaches W the chord PQ approaches a line parallel to
2

an asympfote. -
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Question 5.  Start a New Booklet. - 16 Marks
Marks
a) Suppose that b and d are real numbers and d # 0. Consider the polynomial
P)=z* +bz? +d
The polynomial has a double root « .
(i) Provethat P'(z) isan odd function, 2
(ii) Provethat —a is also adoublerootof P(z). 1
@N
(i) Provethat d= vy )
(iv) For what values of b does P (z) have a double root equal to i 1
(v) For what values of & does P (z) have real roots? 2
b) (i) Show that for all values of 4 and B,
sin(A+B) - sin(A—B)=2cosAsin B 2
(i) Use the method of Mathematical Induction to show that for all positive
integers, n,
sin(n +ka — mmd.wa
cosX+c0s2x+cos3x+....+cosnx = 2 i 2
2sin 5 x 6

---- End of Test ---
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Name:
Complex Numbers
2a) [2a) [2b) [2b) [2b) [ 3b) | 3b | 3c) | Tot
g | (i) 0] (iQ) (i) | €0 (i) (iv)
1|2 2 2 1 1 4 1 14
Polynomials
3 a) Sa) Sa) Sa) Sa) 5a) Tot
(i) () |G | (v | (v
3 2 1 2 i 2 11
Harder Ext 1
Tay [1b) [1¢) |[1c) |3e) | 4a) | 4a) ] 4a) | 5b) | 5b) | Tot
(i) (iD (i) ] {ii) (iii) | (i) (i)
1 3 2 1 1 1 2 5 2 6 24
Conics ‘
1 1 [1e) [1e) [1e) [2¢) [2 [20) |3 [3c) [4b) |4 |4 |4 | Tot
& || ta@) | |d g (G |o |G [@ [v|w]|w
(i (i (i Gi | Gi | d
) ) ) 1w
4 |1 |1 2 1 3 3 |2 2 |4 p) 3 (1 ]2 |31

Question Your Mk | Max Mk Topic Outcomes
1 a) 1 Harder ext I-integration HE6
1b) 3 Harder ext I-integration HE6

1 ¢) (i) 2 Harder ext 1-diff’n integration HE6
1 ¢} (ii) 1 Harder ext 1-diff’n integration HE6
1d) 4 Conics-implicit diff’n E4
1 e) (i) 1 Conics-elim of parameters E4
1 ¢) (ii) 1 Conies-knowledge of terms F4
1 €) (iii) 2 Conics-understanding of a and b E4
1 e) (iv) 1 Conics-knowledge of terms F4
16
2 a) (i) 1 Complex Nos-manipulating algebra E3
2 a) (ii) 2 Complex Nos-manipulating algebra E3
2b) 2 Complex Nos-knowing terms E3
2 b) (i) 2 Complex Nos-De Moivre's rule E3
2 b) (iii) 1 Complex Nos-mod/arg—cartesian E3
2¢) (i) 3 Conics-knowledge of terms Ed4
2 ¢) (ii) 3 Conics-diff'n equation normal E4
2 ¢) (iif) 2 Conics-problem, language E4
16
3 a) 3 Polys-finding a and b PE3 E4
Ib) () 1 Complex nos-plotting pts - E3
3 b) (ii) 4 Complex nos-geometry of E3 HE7 E9
3 c (i) 2 Conics-proof E3
3 ¢) (i) 1 Harder Ext I- Geometry of distance H9
3 ¢) (iii) 4 Conics-concept of defn & posn foci E3 E9
Je)(iv) 1 Complex nos-argument E3 E9
16
4 a) (i) 1 Harder Ext 1-circle geometry PE3
4 a) (i) 2 Harder Ext 1-angles & isostriangles PE3
4 a) (iii) 5 Harder Ext 1-angle sum triangle PE3
4 b) (i) 2 Conics-concept aux.circle E4
4 b) (i) 3 Conics-equation of chord E4
4 b) (iii) 1 Conics-concept of “fixed pt” E3 E4
4 b) (iv) 2 Conics-asymptotes and limits E3 B4
16
S5a){) 2 Polynomials-odd and even fns E4
5 a) (i) 1 Polys-concept of roots in odd fns E4 HE7 F9
5 a) (ifi) 2 Polynomiais-use of data E4 HE7 E9
5 a) (iv) 1 Polys-finding b given root F4 HE7 E9
S5a)(v) 2 Polys-concept of real roots E4 HE7 E9
Sby(i) 2 Harder Ext !-trig relnsps HE2 E2
S b) (i) 6 Harder Ext 1-Mathematical Indn E2 HE2
16
Total 80
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