SYDNEY BOYS HIGH SCHOOL

YEAR 11 YEARLY EXAMINATION 2001

MATHEMATICS

EXTENSION

Time allowed — 2 hours

Examiner: C Kourtesis

DIRECTIONS TO CANDIDATES

All questions may be attempted.
All necessary working should be shown in every question. Full marks may not
be awarded for careless or badly arranged work.

* Approved calculators may be used.

e Use a new booklet for each question.

If required, additional booklets may be obtained from the Examination
Supervisor upon request.



Question1 (16 marks)

(a) Express 120° in radians.

b) Find the value of 197" correct to two decimal places.

()  Factorize §-x°,

(d)  Find the gradient of the line 3x + 4 y=12.

(e) If a® =3, find the value of a* —5.

(H  Simplify 108232
log, 16
1 ay
If = find X .
® 7 x*+3 o dx

th If f(@)=6* +46*? find the value of SF(9).

() Find the remainder when the polynomial

P(x) = x’ —4x is divided by (x +3)

)] Given the equation of the parabola
(x=2)* =16(y +4) find the:
(i) coordinates of the vertex

(il)  coordinates of the focus
(ili)  equation of the directrix



Question 2 (15 marks)
(a) @) Sketch the graphs of y=x+land y= ‘x - 2} on the same diagram.

(i)  Find the coordinates of any points of intersection.

(b)  The graph of y =10(x +1)(x —3) intersects the x axis at two points 4 and B. Find
the length of the line segment AB.

(©

AB is a diagonal of a cube of side x cm and
C is a vertex on the base of the cube.
Determine the size of Z£ABC correct to the
J nearest minute.

) The point (x, ») is determined by the parametric equations x =3¢ —1 and y =¢* — 2t
where 12> 0.
Find the value of x corresponding to y=3.

(¢)  Find the values of g, b, ¢ and d if the following equation is satisfied by all real values
of x. '

(ax+b)(x* +3¢)=x* = 2x2 + 6x+ d.

63 If secl =+/5 and —725 <8 <27, find the exact value of tan26.



Question3 (18 marks)

(a)  The interval 4B has end points 4(-2,7) and B(8,-8)-

Find the coordinates of the point which divides AB internally in the ratio 2:3.

(®) If "a,fand y are the roots of the equation
x'=2x* +1=0
find the:

(i) valueof ™' + g7 + ¢!

(1)  equation whose roots are —a,—f,—¥

(©) Solve the inequality

(d) 6) Write down the expansion of sin(A4 + B).

(ii) Solve for € in the interval 0<6@ <2z
sin268 = l .
2
(iii)  Write down the general solution of
sin26 = 1
2

(e) The polynomial P(x)= x> —6x* +kx+14 has a zero at x =1. Find the:
@) value of k.

(i1) linear factors of P(x).

(iit)  roots of the equation P(x)=0 .



Question4 (15 marks)

(a) If Ax—6y—-6B=0and 7x—18y+9 =0 represent the same straight line, find the
values of 4, B and C.

(b)  Find the equation of the parabola if its axis is y =0 and the line y =x+3 isa
tangent to the curve.

()  PQap,ap’)and Q(2aq, ag”) are two points on the parabola x> = 4ay. M is the
midpoint of the chord PQ. The tangents at P and Q meet at the point N.

@) Show that the equation of the tangent at P is y — px + ap® = Oand write
down the equation of the tangent at Q.

(i)  Find the coordinates of A and M.

(iii)  Show that MN is parallel to the Y axis.

(iv)  Find the coordinates of 7, the midpoint of MN.

W) Show that T lies on the parabola.



Question S (16 marks)

(a)

(®)

©)

(d

If F(x)= logz(iﬂ) and F(l)+F(2)+F(3)=log, K
X

(K a constant) find the value of K .

ax+b

Jx

(a, b constants) has equation 4a +y = 22 at the point where x=4. Find the
values a and b.

The normal to the curve y =

The equation x* +3Hx + L = 0 has two equal roots. Prove that
L’ +4H’ =0

A man travelling along a straight flat road passes three points at intervals of
200m. From these points he observes the angle of elevation of the top of a

hill to the left of the road to be respectively 30°, 45° and again 45°.

6) Draw a diagram of the above,

(i)  Find the height of the hill.
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