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SYDNEY TECHNICAL HIGH SCHOOL

Mathematics Extension 1
Year 11 Preliminary Course
Assessment Task 3

September 2014

Time Allowed; 90 minutes

General Instructions:

@

Write using black or blue pen.

Approved calculators may be used.

Attempt all questions.

All necessary working must be shown. Marks may not be awarded for careless or badly
arranged work.

Marks indicated are a guide only and may be varied if necessary.

Start each question on a new side of a page.

Total Marks 71
Section 1 — Multiple Choice Section 2
5 Marks 66 Marks

Answer on sheet afier question 5. Do not Allow 82 minutes for this section

tear this sheet out.

Allow 8 minutes for this section




SECTION 1 — MULTIPLE CHOICE (FILL IN YOUR ANSWERS ON THE ANSWER SHEET PROVIDED-DO
NOT TEAR THE SHEET OUT)

1. Aparabola has its focus at (0, 4). The equation of its directrix is x = -4.

Which of the following is the equation of the parabola?

A. z% =16y

B. (x + 2)* = 8{y-4)

C. {y+2)*=8(x —4)

D. (v-4P=8(x+2) D

2. Which one of the following expressions represents the factored form of 84+ 27?

8x°+27=(2x+3){(4x*+6x +9)

A
B. 8x°+27=(2x+3)(4x*-6x+9)
C 82°+27=2x-3)4x*-6x-9)
D

8x°+27=(2x-3)dx*+6x-9)

xt 4322
x%4-3

3. Consider the function f(x) =

Which one of the following statements is correct?

A, f(x)isodd and tm flx)=1

X—=00
B. f(x) is even and ;—L% flx) =23
C.  f(x)isevenand ;—:% flx)y=1

Lim

D.  f(x)isoddand — f(x) =3



4. Partof the graph of y = P(x), where P(x) is a polynomial of degree four, is shown below.

| \- ' ' t .

1.8 19 2 2.1 22 x

Which of the following could be the polynomial P(x)?
P(x) = x*(x +2)?
P(x)= (x+2)*
P(x) = x(x — 2)}
P(x) = (x — 1)*(x — 2)*

© 0w p

5. The normal to the graph of y = /b — x? has a gradient of 3 when x = 1.

The value of b is

A ==
°]
B =
9
c. 4

D. 10
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Teacher:

SECTION A: MULTIPLE CHOICE

Instructions:

4

Circle the letter that best answers the question

- "“‘\l
One mark each -
D,
1 A : B C D
2 A B C D
3 A B C D
4 A B C D
5 A B C D
J



SECTION 2

QUESTION 6 (start a new page) Marks

(a) Solve 215 3 2
X1

(b) (i) Sketchy =x?—1 1

(ii) Hence, on a separate diagram sketchy = |x%—1| 1

(c) P(x) is an odd monic polynomial of degree 3. 2

If P(3)=0, sketch the polynomial.

{d) Differentiate y = % and express the derivative as a simplified fraction. 2
(e) Use the substitution t = tang—to show that 3
1+sinx

X 1 X
= cot = + = cosec? =
1—cosx 2 2 2



QUESTION 7 (Start a new page)

{a) The equation 2x* + px + g = 0 has one root three times the other.

Show that 3p* = 324.

(b)  Forwhat values of k is 2x® — 5x + 4k positive definite?

{c) A parabola has equation ¥ + 8y = —12x + 8

{i} Find the coordinates of its vertex.

(ii} Sketch the parabolia showing its x intercept.

{iii} On your sketch, display the focus and directrix.

{d) Find the acute angle between the linesx — 3y ~ 2 =0andvV3x —y+3 =0

Viarks

J



QUESTION 8 (Start a new page) Marks

(a) Show that the equation x* + (k + 2)x + k = 0 has two real roots for all

real values of k. 2

(b) Solve the equation 3

cos2x +3cosx+2=0 for (0°<x <360°

(c) (i) Showthat(x + 1)isafactor of P(x) = x* — x? — 10x — 8. 1
(i) Hence express P(x) = x* — x? — 10x — 8 as a product of three linear factors 1
(ifi) By sketching P(x) or otherwise, solve the inequality 2
x3~2-10x > 1
x+8

{d) Find the domain and range of the function f(x) = 3 /4 — x? 2



QUESTION 9 (Start a new page) Marks

1 1
i i
(a) Simplify p*-pyg pa~q°

(b)  The polynomial P(x) = x° + a®x* + ax + b leaves a remainder of 2 when divided by x

and a remainder of 13 when divided by x + 1.

(i) Showthath = 2

(ii) Find the value of

(c) (i} Expresssinx + 3cosx in the form R sin(x + &) where R > 0 and 0° < ¢ < 90°,

giving the value of R in simplest exact form, and the value of & correct to the

nearest degree.

(ii)  Solve the equation 3cosx + sinx + 2 = 0 for 0° < x < 360°,

giving the solutions correct to the nearest degree.

(d)  Find the coordinates of point P on the curve ¥ = x+/x + 3 where the tangent is parallel

to the x — axis.

e



QUESTION 10 (Start a new page) Marks

(a) 2

A(cos8,sind)

Do
=

B(cos8, —sing)

)
B
A (cos8,sinf) and B (cos8, —sind), 0° < 8 < 90°, are 2 points on the circle with
centre at the origin and radius 1. Use the cosine rule in AAOB to show that
cos 28 = 1 — 2sin?4.
(b} A (8,v¥50) and B (1,./18) are divided externally by a point P in the ratio of 3:1. 3
Find the simplest exact form of this point.
{c) Show that tan 75° = 2 ++/3 2
_ (d) 0
J
-
b

A E
CD is a vertical flagpole of height 10 metres. It stands with its base on horizontal ground. A and
B are points on the ground due South and due East of C respectively. The angle of elevation of

D is 45° from A and 30° from B. E is the foot of the perpendicular from C to AB.

(i)  Show that ZABC=30° 2

(ii) Find the angle of elevation of D from E correct to the nearest minute. 2



QUESTION 11 (Start a new page) Marks

(a)

(d)

P(x,y) is a variable point which moves in the number plane so that its distance from 2
the point 4(3,3) is twice its distance from the origin. Find the equation of the

locus of P.

The polynomial P(x) = x* + 2x* — 4x — 1 has zeros @, £ and y so that
Px)=(x—a)(x~B)(x~7).

(i) Find the value of (1 —a)(1 — 8)Y(1 — ) 2
(i) Find the value of (8 + ¥)(y + &) (a + ) 2
Ty
i
Show that the equation of the normal at the point P(2ap, ap?) on the parabola 2 >
x* = 4ayis x+py = 2ap + ap®.
b
\ x? = 4ay
P(2at,at?)
M s
.
—2a a ,
at £ 't2) )
> X
P(2at,at?) and Q(l?,%) are two points on the parabola x* = 4ay. Mis the 3

midpoint of the chord PQ.

As P and Q move on the parabola, find the locus of M.

END OF PAPER
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