SYDNEY TECHNICAL HIGH SCHOOL

YEAR 11 YEARLY EXAMINATION

MATHEMATICS EXTENSION 1

2006

Time allowed: 90 minutes

Directions to Candidates

e Attempt all questions

o Start each question on a new page

e All necessary working should be shown

Unless otherwise specified, answers must be given in their simplest form
e Approved calculators may be used in all sections.

e . Use a ruler when dfawing straight lines

» Marks may be deducted for careless or poorly arranged work.

e Marks shown are approximate and may be varied.
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Question 1

a)

b)

d)

Fully factorise 2a’ ~128.

i) Find the remainder when P(x) = x* +2x* -5 is divided by (x-2).

ii) Explain why there is a zero in the domain 0 <x <2.

If 4+b = \/19+\/; , find the values of b and m.

This is the graph of y = P(x).

y

Y

1) Write down the equation of y =P(x).

i1) Write down the domain of y = /P(x) .

Find the gradient of the tangent to the curve y =+/5+x* atx = -2 as a fraction.

Question 2 (Start on the next page)

a)

b)

Use long division to find the remainder when x* — x* —~x +8 is divided by x* -3.

2
X

x+4
i) Find f'(x).
ii) Find the values of x if f'(x)>0.

If flx)=

i) Explain why lxy| = 4 is not a function.

ii) Sketch the graph of )xyl =4,
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Q2 (cont.)
d) 1) Write down the expansion for tan 24. 4)

ii) Hence find the exact value of tan221°.

Question 3 (Start on the next page)

a) Two roots of the cubic equation x*+ mx +» =0 are — 3 and 4.
i) Find the third root. 2)

i1) Find the value of n.

b) The points P(t,’z—z) and Q (-4, 8) are points on a parabola. 3)

i) Find the cartesian equation of the parabola.

ii) If PQ is a focal chord, what are the co-ordinates of P.

c) If secd —tanf = x, show thatx = i———; where ¢t =tan%. 3)
+
d) i) Find the value of ¢ if P(x)= x’ —3x% —4x+ ¢ is divisible by x - 3. (3)

x’=3x?-4x+c

ii) Hence evaluate Lim
x—3 x—3

Question 4 (Start on the next page)

a) i) Find the locus of the point P which is equidistant from the points 4(0, 2) and B(6, 0).  (5)
ii) A point Q is closer to B than 4 and less than 4 units from 4. Write inequalities which

would describe the region where Q could be located.

b) T (6t,3t%) is a point on the parabola x?= 12y. The point D is at the intersection (6)
of the directrix and the y axis.
i) The point P divides 7D internally in the ratio 2:1. Write down the co-ordinates
of P interms of «.
ii) Show that as 7 moves on the parabola x> = 12y the locus of P is x’= 4y+8.

iii) Write down the focus and directrix of the locus of P.



Question 5 (Start on the next page)

a) ‘ 8)

- -~ ] - - - =

x
y=-a

/

-l

The diagram shows the parabola x*= 4qy with focus S(0, a) and directrix y = —a.

The point P(2at, at?) is an arbitrary point on the parabola and the line RP is drawn
parallel to the y axis, meeting the directrix at D. The tangent QPT to the parabola at
P intersects SD at Q.

i) Explain why SP = PD.
ii) Derive the gradient m, of the tangent at P.
iil) Find the gradient m, of the line SD.

iv) Prove that PQ is perpendicular to SD.
v) Prove that ZRPT = ZSPQ.

b) The sum of two roots of the equation x* +kx* +mx+n="0 is zero. 3)

Show that km = n.



Question 6 (Start on the next page)

a) Solve cos 2x = sin x for 0° < x <360°.

b) 7t

) 4
The parabola y =x* and the line y = mx + b intersect at the points 4 (a,’) and

B(f, %) as shown in the diagram.
i) Explain why ¢ +f =m and aff = -b.
ii) Factorise the expression (a — £)? + (a’- B*)*
iii) Hence or otherwise, using the fact that (o — §)? = (a + B)* - 4af , show

that the distance AB is given by

AB = J(m* + 4b)1+ m?)
iv) The point P(x, x*) lies on the parabola between 4 and B. Show that the area
of the triangle 4BP is given by %(mx —x*+ b)\/m .
v) By treating %(mx—x2 + b)\/m as a quadratic expression in terms

. . . (m? +4b)}
of x, show that the maximum area of the triangle ABP is (m” +4b)"

End of Exam

(3)
(8)
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