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Mathematics Extension 1

General Instruc,fions

* Readiag Time —5 minvtes
‘Working Time — 1.5 hours

+  Write using black or blue pen
Black pen is preferred

¢ Board-apptoved calculators may be
used

¢ Show all necessary working in
Questions 11-13

¢ Task weighting — 50%

‘Fotal Marks— 55§

10 marks
* Attempt Questions 1 —~ 10
¢ Allow about 15 minutes for this
section
¢ Answer on the multiple choice
answer sheet provided,

Gt ),
45 marks
s Attempt Questions 11-13
¢ Allowabout 1 ourand 15
minutes for this section
*  Answer each question in the
booklet provided.

Section [

Total marks - 10

Attempt Questions 1-10

All guestions are of equal value. ~

Answer either A,8,C or D on the muitiple cholce answer sheet provided.

1 whatis the solution to the l'nequalityxsf2 <47

A i1 .

=0
=7

B 11

<xyr<—

2 x_4

C i1

<

2<x< s

. .2 >11
X< 01"2.’_4

2 A:{-4,-3) and B: (1, 5), A point P divides AB internally In the ratlo 3:2.
What are the coordinates of P?

1
A (HZJ 3} ‘
Pt
B (_ 2 6)
C 9
(_1'5




v

2 The roots of the polynomial x¥ — 7x + 6 = 0 are 6 The acufe angle between y = v3 x + 1 and y = xisclosest to

A 1,23 A 150

B 0,63nd-6 B 60

¢ 2,1and} o g !
D o

. Db 1,2and-3

"4 The general solutionto tan 3x = —/3 is 7 cos(A4+ B)cosA—sin(4 + B) sind is

A x = 180n 4 40° A . cosA
- 0
B x = 60n + 40 - - . sind
C x = 60n+120 . c cos(2A + B)
s Q
D x = 180n + 120 ‘ ) o D sin(24 + B)
5 Find the value of k if (x — 2) is a factor of P(x) = %% — 322 + kx -+ 12
' : 8  cosx —V3sinx = 2cos(x + «). Then « to the nearast ciegree Is
A k=0 ' . A 80°
B k=4 -
B 30°
C k=2
D k=2 C 120°
D -30°




9 When a polynomial is divided by (x — Z), the remainder is 5. When the polynomial is
divided by x, the remainder is 3, What is the remainder when the polynomial is

divided by x(x —2) |

;} S5x+3

B 3x45 ‘
C 8

D x+3

Please turn over for Question 10,

10

The possible equation of the graph is

A y=(x+2PE+Dx-1)
B y=x2-Dx -0+ 1)
c y:(x+2)2(1—x)£x+l)

D y={x—-22%x—~x+1)

~




Section |

Total marks - 45
Attempt Questions 11-13
The questions are of equal value

Answer each question in the appropriate writing booklet, Extra writing booklets are

availabie.

Question 11 {Start a new booklet) 15 marks

3

Solve for x:

2x+3

P >1

The acute angle between the lines
y=2x—3 andmx+y—5=0is 450

Find the posstble value{s) of m.

Point P with coordinates {12, -11) divides the interval joining
A (-1, 7}and B {5,-2) externally in the ratioc &:1. Find the value of &.

" The polynomial P(x) = ax3 — 4bx? + x -- 4 leaves a remainder of 17

when divided by {x — 3) and a remainder of —11 when divided by
{x+1)

Find the value of 2 and b.

Question 11 Is continued on page 8

Quastion 11 continued...

ey A polynomial P(x) is odd Le. P{—x) = ~P(x).

/HT Given that k Is a zero of an odd polynomial P(x), show that % Isalso a
zero for P(x). '

«({ Show that x is a factor of P(x).

40 .
{#, An odd polynomial P{x} has zeros at x = 2 and x = —1 and P{x} is of
degree 5,

Explain why P{x) can be written in the form
P(x) = Ax (x4 2)(x — 2}{(x + 1)(x — 1), where A is a constant.

_ /(M( Write down an expression for P(x} if P {3) = 240
w I

Please turn over for Question 12,




Question 12 {Start a new booklet) 15 marks

A’f . ﬁj/ Expand cos(A + B)

i} Hence showthat cos26 = 2 cos?6 — 1

i) Hence or otherwlse show that the exact value of

1]
cosZZ% :% 242

b sin2A—cos2A+1
) . Show t-hat sin2AtcosPA+l tan4
g _ Find the general solution to
3cos28 = 2cos? 8
d) Use the substitution t = tang and solve the following equation

Tsiny —dcosx =4 (=5x< 3600

Please turn over for Quesficn 13

10

Question 13 (Start a new booklet)

b}

" i}

4ffy

Find the values of k, for which y = % — kx + 4 Is positive definite

Show that (x — 1) is a factor of the polynomial
POO:22% + 112+ 22— 15=10

Hence completely factories Pfx}

Drawr a clear sketch of the above polynomial clearly indicating the x and y
Intercepts.

If & and B are the roots of the equation

‘3x% + 5x — 6 = 0, find without evaluating & and f the quadratic

equatlon

whose roots are «2 and 2

Questfon 13 continues on page 12,

1




)

Questlon 13 continued...

From a point C due south of a tower XY, the angle of elevation of the
tower 1s 22, From a point B due east of the tower, the angle of elevation
is 359,

The distance between B and Cis 50 metres.

X

c
g) Show that CY = htan 68° and BY = htan55° 1

{iy  Hence or otherwise show that the height of the tower is 2

50

Vtan2680 + tan255°

t}r} Find the value of h to the nearest metre . 1

END of Paper
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