EXTENSION2 .

Time allowed : 120 MINUTES

DIRECTIONS TO CANDIDATES

= Aftempt ALL questions.

YEAR 12
COMMON TEST 2

2007

» ALL questions are of equal value,

» All necessary working should be shown in every question, Marks may be

deducted for careless or badly arranged work
¢ Board approved calculators may be used.

Each guestion is to be started on a new page and you are to write your name and

teachers name on each page.

» The marks allocated for each question are indicated

Name : Student Number:
Q 1 2 3 4 Total
Merc | ool /20 /20 720 /80

Question 1

a)

b)

c).

d)

€)

2

. oxt oy i

For the ellipse T + i 1:
i) determine the value of e [¢3)
i) find the coordinates of the foci (1)
iify  find the equations of the directrices @)
iv) sketch the ellipse (1)
Solve the equation x* +2x+11=0. ) (€))

The polynomial P(x)=x* ~x* - 7x? +13x -6 has a root of multiplicity 2.

i) Show that 2 is a zero of P(x). (63}
i) Determine the multiple root . )
i) Factorise P(x) into linear factors. : 1

. 2 1
From what external point is the tangent to the ellipse %+y7 =1 to be drawn

so that 4x -3y +12 =0 is the chord of contact.
You may assume that the chord of contact is from the external point
L XX
T(x,.%,) is a—;+—byy7°= . @)

For the polynomial P(x) = x* —2x" + x ~1 determine the values of:

Da+pBty (1
i) afy 1
1 1 1
i) —+—4— : @
aff ay By
i) Write z=1+ iyf3 in modulus argument form. @)

ii) Hence determine the value of 2'°. Give your answer in x+iy form.  (2) .




Question 2 Question 3

a) 1) Divide the polynomial f(x)=2x" —10x* +12x? +2x -3 hy

g(x)=x* —3x+1. : . )]
ii) Hence write f(x) = g(x)g(x)+ r(x) where g(x)and r(x) are polynomials.
1) o
iii) Hence show that f(x) and g(x) have no zeros in common. @) a) i) Find the real numbers a and b such that
' xtx? b x? b xkl= (o Fax s D Hhx 1) 3)
ii) Find the solutions of x* +x* +x +x+1=0. 3)
. dxi—5x—7 . A Bt iif) Hence determine the exact value of coszT”. @)
b) Write ————————— in the form — . 3
(x=D(x*+x+2) x—1 x*+x+2
. 2 2
¢) The points P, Q and R represent the complex numbers w,,w, and w, where b) i) Show that P(acos&,bsing) lies on the ellipse x_z + y_z =1, ()]
Wy —wy =1(w, —w,). 2 2 b ’
i) Sand §' are the foci of =~ +2_=1. Show that SP=a—aecos 9.  (3)
‘What kind of triangle is APQR ? Explain your answer. 2) ’ a’ b
i) If SP' = a+aecos ¥ show that SP+8§'P =2a (1)
2yt PO
d) Show that the condition for y = mx +c to touch —2+-bT =1 is c) i) Show that the equation of the normal at P(x,, ) to the ellipse —+ Y 1
\ - a a
R S W | 2.2 — -
¢ =b"+a'm (4) . s & ;. w _ O a);.)x, ) )
€) Sketch the locus of z given that z? — 2% =16 3) i) Show that the only normal that passes through a focus is the x —axis.  (3)
f) Find the equation of the tangent to 2x% ~ 3% =1 at x=-1. 3)




Question 4
a) The roots of x* + gx+r=0are @, fand y.
i) Determine ¢+ A+ y. .
i) Determine af + By +ay .

iii)  Determine afy .

iv)  Henceprove (B~y)’ +(r—a)’ +(a —ﬂ)’ =—6g.

yl

2
b) The point P lies on the ellipse —x—z + X 1. The tangents to the ellipse through
a

P and Q meet at the point T(E,O) .
e

>

VIV

i) Determine the equation of the chord of contact.
if) What is the value of the ratio % ?

iii) Show that ZPTQ is less than a right angle. -

4
iv) Show that the area of . A PTQ ist.
a‘e

)
¢5]
6}
4)

“

(1

ey

3

Question 4 is continued on the next page.

Questjon 4 (continued )

+ 4 5+412¢
and z =

c) Let w= 3 , 50 that }wl = |z| =1. Do not prove this.

i) Find wz and w% inthe formx+ iy, ' )

if) Hence find 2 distinct ways of writing 65 as the sum of a? and %, where a
- and b are integersand 0 <a < b. 2)

END OF EXAMINATION
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