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Question 1 - Multiple choice. (4 marks)

(Answer on the separate answer page provided.)

(2) A polynomial P(x) has zeroes -2 and 5. Two factors of P(x) are

(x—2)and (x +5) . )
(x —2)and (x —-5)
(x+2)and (x —5) —
(x+2) and (x + 5)

oWy

(b) The equation of the tangent to the parabola x* = 4ay at the point (2at, at?) is

A y=tlx—at
B. y=tx—at?
C. y=ax— at?
D. y=2tx — at?

(c) When P(x) = x® + 2x? — 3x + k is divided by (x — 2), the remainder is —~4.

The value of k is n

-10 N
-14
10
-28

0wy

(d) Giventhat 7x—x?= (m—n)x®+ 2m+n)x, the values of m and n are

A\ m=8andn=-9
B. m=8andn=29
C. m=2andn=-1
D. m=2andn=3

)

H
L

End of Multiple Choice

Higher School Certificate 2012 Assessment Task 1

Afakh Hoo s, $om-1
Mathematics-Extension-1 =




Question 3 (9 marks) START ANEW PAGE.

Question 2 (9 marks) ’ START A NEW PAGE.
(@) P(2ap,ap?) is a point on the parabola x* = 4ay.
S(0, a) is the focus of the parabola.
() Is (x—4)a fa’ctor ofx® —3x% 4+ x— 127 o The norma.l at P cuts the y-axis at N.; . ‘
" Give a reason for your Answer 1 PF is the line drawn from P perpendicular to the directrix of the parabola.

(1) Show all this information on a diagram (% of a page). V 1

(ii)  Show that the equation of the normal at P is x + py = ap® +2ap. 2

() The polynomial x? — 2%+ 5 = 0 has foots @, 8, 7. (iif) State the coordinates of N and F. 1
Find . (iv) Find the coordinates of the point M, the midpoint of NF. 1
@ a+p+y : 1 ) .

_ . o (v) Show that the locus of M is the parabola x% = 2a(y — %a) : 1
(i) @B +ay+ By 1 - '
(i) a®+ B2 4792 1
1,01, 1 . -
w7 + 7 += : : . ) . - . - v
- 14 i (b) Prove by mathematical induction that for n > 1, ) 3
1 2 3 n n+2
=2 — =
2- 22 28 2n 2n

(¢) (i) Sketch the polynomial y = %3 — x; clearly showing any intercepts
with the co-ordinate axes. : 1

(i) Hence, or otherwise, solve

R1r
Y]

2N
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Question 4 (9 marks) START A NEW PAGE.
Question 5 (9 Marks) START ANEW PAGE.

(a) When P(x) is divided by (x — 2)(x + 3), the quotient is Q (x), and the ! ' .

remainder is R(x). . ; 3 2 ] — : -
P = (= D) + 3000 + RGO v (2) Tl?e'equatlolll x*+2x*+kx—6=0 has-loots o, B, o+ .

() Explainwhy R(x) = ax +b ‘ 1 i ' () Showthat o+ f = —1. _ 1
(i) When‘ P(?c). is divided by (x — 2) tht.a remajinder is 8 and when ) BN (i) Pind the value of k. ‘ 3
P(x) is divided by (x -+ 3) the remainder is -2. :
What is the remainder when P (x) is divided by (x — 2)(x + 3) ? 3
/ ,
) . _ . .(b) The chord of contact AB from the external point P(xg, yg) to the parabola
(b) Ttis known that the equation of the normal to the parabola x? = 4ay at T(2at, at?) o x? = 4ay is given by xx, = 2a(y +y,)
is x +ty = at® + 2at. (Do NOT prove this.) » ' : AR meets the directrix of the parabola at D:

. (i) Show that there is oﬁly one possible normal to the parabola that _
passes through the focus, S. 1

(i) Givea geoﬁq'eu'ical description of the riormal that passes throuéh the focus. 1

¥

(c) Prove by mathematical induction that 33" + 2™*2 is divisible by 5 for n = 1. 3 _
(i) Show that I has ccsofdinates (@ , = a}. ‘ 2
0

(if) Prove that PD subtends a right angle at the focus 500, ). . 2

X (iif) TIftheliney = mx + b is parallel to the chord of contact,
find an expression for the gradient m. 1

END OF PAPER
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