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General Instructions Total marks — 55

e Reading time — 5 minutes

e Working time — 1% hours

10 marks
e \Write using black or blue pen e Attempt Questions 1 — 10
e Board-approved calculators may be e Allow about 10 minutes for this section.

used
: Section 11
e In Questions 11 - 13, show relevant

mathematical reasoning and/or 45 marks

calculations
o Attempt Questions 11-13

e Start each question in a new writing
booklet

e \Write your name on the front cover of
each booklet to be handed in

e If you do not attempt a question,
submit a blank booklet marked with
your name and “N/A” on the front
cover

e Allow about 80 minutes for this section
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Section |

10 marks
Attempt Questions 1-10

Use the multiple-choice answer sheet for Questions1-10.

1 Which of the following is the equivalent to cos(a- b)

(A) sinacosb- sinbcosa
(B) sinacosb+sinbcosa
(C) cosacosb- sinasinb

(D) cosacosb+sinasinb

2 How many arrangements of the letters of the word PROBABILITY are possible?
(A) 362880
(B) 9979200
(C) 19958400

(D) 39916800

3  If 0isan acute angle where tan@ = %, find exact value of sin26.

ab
A
) a’+b?
2ab
B -
®) a’+b?
(C) ab
(D) 2ab



The diagram shows a circle with centre O. A, B, C are points on the circle. The line
DC is a tangent to the circle at C and ZACD = 70°. Find £6".

A

(A) 70°
(B) 35°
(C) 140°

(D) 110°

The point P(x, y) divides the interval joining the points A3, —=7) and B(-17, 3) in
the ratio 2:3. Find the coordinates of P.

(A (-5,-3)
B) (-9,-1)
(C) (-25, -15)

(D) (-45,-5)

Which of the following represents the gradient function of

1
J(@2x -3y !

-3
» 3(2x-3)
® ——

J(3-2x)
(3-2x)
-3
(2x-3)

,/3—2x2

O) ——

J(@2x-3)



7  ATisatangent to a circle centre O. CT cuts the circle at B. If BC= BT = x
and AT =542, which of the following is the value of x ?

A

(A) 52

B) 42
(C) 5

542
O =

8  Evaluate a and b given that a+bv/5 = 1
3+4/5

3 1

A) a=-—,b==

(A) 1 1
3 1

B a=—,b=-=

®) 4 4

(C) a:§’b:£
4 4

0 a=3p-_P
4 4



9 Thegraphsof y :% and y =3are shown on the number plane below.
—X

4
<
\

The solution toi >3 is:

1-x
1
A) =<x<1
(A) 3
B l<x<i
1
C X<=
(@) 3
1
D X>=
(D) 3



10  How many solutions are there to the equation (2sinx—1)(sinx+1)=0, for
0<x<180".

(A) 0

B) 1



Section Il

45 marks
Attempt Questions 11-13

Answer each question in the appropriate writing booklet. Extra writing booklets are
available.

In Questions 11-13, your responses should include relevant mathematical reasoning and / or

calculations.

Question 11 (15 marks)

(a)

(b)

Solve the inequality 1 <4.
X—3

Sketch the lines with equations 3x+4y =12 and 2x-4y+3=0 . Hence or

otherwise find the acute angle between the lines, leaving your answer to
the nearest degree.

. . . 1
(i)  Rationalise
1++/2
(i)  Hence, show that 1+ 1 =2
2+
1+/2

Solve 4sin®*26 =3 for 0° <0 <360".

4 couples go to the movie theatre.

(i) In how many ways can the 4 couples sit together if each couple sit
together?

(i) Patrick and Lara have an argument outside and refuse to sit next to
each other. In how many ways can the group sit if Patrick and Lara
are separated?



Question 12 (15 marks) Use a SEPARATE writing booklet Marks

(a) Differentiate the following:

X +1
i)y X 2
(ii) f(x)=(3x+1)(x+2)3 2

(b)  Inthe diagram TA is a tangent to the circle at A. Z/BAD = /DAC =«

Copy the diagram into your writing booklet.

(i) Explain why ZBAT = ZACD 1
(i) Hence, show that TA=TD. 2
2
() Prove that l+M =cosecd . 3
1+ cosecd



(d)

(i)  Show that the equation of the normal to the curve of y= at

1+ x?

x=11Is 4x—2y-3=0

(i) The normal intersects the xand y axis at A and B respectively.

/

Find the area of AAOB.



Question 13 (15 marks) Use a SEPARATE writing booklet

(a)

(i)

(ii)

Given a function f(x)=

i)

Show that sin@++/3¢cos@ can be written in the form rsin(0+a)
where r>0and 0<a <90,

Hence or otherwise, solve the equation sin 0++/3cosf=1/2 in the
domain 0° <6 <360°.

X2 +1

X2

Show that f(x)=1+

x? -1

State the domain of f(x)

Describe the behaviour of graph of f(x)as x approaches +w.

Show that f(x) is an even function

Sketch the graph of y = f(x). Label clearly the asymptotes and
intercepts.

Marks



() From a point S due south of the base B of a building, the angle of
elevation to the top of the building is 19°and from a point E, due east
of the building, it is 29°. The distance from S to E is 60 metres.

T not to scale

B 29°

192 60 m

) Show that BS =htan71°and BE =htan61°

3600

i) ~ Show that h?=— :
tan“ 71+ tan“ 61

i) Find h to the nearest metre.

END OF EXAMINATION



2014 Year 11 Yearly Examination
Mathematics Extension 1

Section | Multiple-Choice Answer Sheet

1 A O BO coO DO
2 A O BO coO DO
3 A O BO coO DO
4 AO BO coO DO
5 A O BO coO DO
6 A O BO coO DO
7 AO BO coO DO
8 A O BO cO DO
9 A O BO cO DO
10 A O BO cO DO
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