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MATHEMATICS EXTENSION 1

Time allowed - 2 HOURS
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES:

> Attempt all questions

> Write your name and class in the space provided at the top of this question paper
and on each booklet

> Multiple choice questions are to be answered on the multiple choice answer sheet

> Each question in Section 2 is to be commenced in a new booklet clearly marked
Question 11, Question 12, etc .

»  All necessary working should be shown in every question in Section 2. Full
marks may not be awarded for careless or badly arranged work.

> Board of Studies approved calculators may be used.

> A Standard Integrals sheet is provided.



Section |

10 marks

Attempt Questions 1 -10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for questions 1-10.

2
1 What is the solution to the inequality 32 <17

A) x<1
(B) x>1
€ 1<x<3

(D) x<lorx>3

2 Let x = 0.8 be a first approximation to the root of the equation
3Inx + x = cos 2x. What is the second approximation to the root using
Newton’s method (to 3 significant figures)?
(A) 0.742
(B) 0.776
(C) o0.981

(D) 0.985

3 The displacement of a particle moving in simple harmonic motion is
given by x = 3 cos it where ¢ is the time in seconds. The period of
oscillation is:

(8)
® =
e 2
(D) 3
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4 When the polynomial P(x) = x3 — 5x® + kx + 2 is divided by (x + 1),
the remainder is 3. What is the value of k?

(A) -7
(B) -5
(€ 5

(D) 7

5 What is the acute angle to the nearest degree between the lines
y=1—-3xand4x—-6y—-5=07?

(A) 15°
(B) 38°
(C) b52°
(D) 75°
6 Which of the following is equivalent to the expression /w ?
1-cos2x
(A) 2cot?x
(B) 2|cotx|
(C) 2|tanx]
(D) 2tan®x

7 Which of the following is the derivative of tan™*(e™*) ?

ex
(&) 1+e2%
—e—X
(B) Trezr
—e~%
©) 1+e™2X
ex
(0) 1+e72%
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8 In the diagram below, BC and DE are chords of a circle. CB and ED are
produced to meet at A.

NOTTO
SCALE

What is the value of x?

a -
(B) =
(© 5
(D) 12

9 The point P divides the interval AB in the ratio 3:7.

B

A

In what external ratio does A divide the interval PB?
(A) 3:10
(B) 3:4
< 7:3
(D) 10:3
10  The statement 7" — 3" is always divisible by 10 is true for:

(A) Allintegersn >1
(B) Allintegersn =2
(C) Alloddintegersn > 1

(D) All evenintegersn > 2
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Section i

60 marks
Attempt Questions 11 - 14
Allow about 1 hours and 45 minutes for this section

All necessary working should be shown in every question.

Question 11 (15 marks) Marks
(@) Differentiate x*cos™ x . 2
(b) Find the exact value of sin % with a rational denominator. 2

. . 3x+6
© P 2

(d) In a particular racing car, the probability that the brake pads will need to be
replaced during a race is 0.2. The car competes in a 12-race series.

(1) What is the probability that the pads will need to be replaced on 1
exactly 3 occasions? Give your answer to 2 decimal places.

(i) What is the probability that the pads will need to be replaced on 3 2
occasions at most? Give your answer to 2 decimal places.

(e) The point A(2ap,ap®) lies on the parabola x* =4ay with focus S .
The tangent at 4 intersects the x -axis at B.
(1) Draw a neat diagram showing this information. 1
(ii) Find the coordinates of the point B. 2

(iii)  Show that the lengths of SO, SB and S4 are three terms of 3
a geometric sequences.
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Question 12 (15 marks) — Start a new writing booklet Marks

(a) Use Mathematical Induction to show that for all positive integers n=>1: 3

1x2° +2x2' +3%x 2% +...4+nx2" =1+ (n-1)2".

(b A particle is moving on a horizontal line relative to a fixed point O on
the line. At time ¢ seconds, the particle has displacement x metres from
0, velocity v ms ™ and acceleration ams™ givenby a=x-2.
Initially, the particle is 1 metre to the right of O and is moving away

from O at aspeed of 1 ms™.

6] Show that v=2-x. 2
(i)  Find the displacement in terms of time. 2
(iii)  Explain why the particle can never be more than 2 metres to 1

the right of O.

(©) A soft drink taken from a cool room has a temperature of 3°C. It is 2
placed in a room of constant temperature 25°C.

The soft drink’s temperature T after ¢ minutes is given by
T =25-Ce™®  where C is a positive constant.

How long will it take for the soft drink to reach a temperature of 15°C? Give

your answer in minutes and seconds.

(d) In a class of 27 students, there are 14 boys and 13 girls. The class needs 2
to elect two boys and two girls for the student council. How many
different combinations are possible?

Question 12 continues on the next page
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(e) A road on horizontal ground has two parallel edges. 3

D

hm

307

! B 7m 4

CD is a vertical flagpole of height % metres which stands with its base C
on one edge of the road. 4 and B are two points on the other edge of the
road such that 4B =7m and Z4CB =60°. From 4 and B, the angles of
elevation of the top D of the flagpole are 30°and 60° respectively.

Find the exact height of the flagpole.
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Question 13 (15 marks) — Start a new writing booklet Marks

(a) Two circles intersect at P and Q. PR is the diameter of circle PRQO.

Copy this diagram into your writing booklet.

(i) Draw a straight line through P, parallel to OR, meeting circle PRQ at S. 2
Prove that OS is a diameter of circle PRQ.

(ii) Prove that the circles have equal radii if 7Q is parallel to PR. 2

(b) A shell is fired from a cannon at an angle of 60° to the horizontal, with a
velocity of 403 ms. (Assume g =10 m/s”)

}‘A v
NOTTO
SCALE
60°
180 m

/ ) \W ]
500 m
(i) The cannon is on top of a hill 180 metres above a lake of diameter 750 3

metres. The base of the hill is 500 metres from the lake.

If the shell is projected towards the centre of the lake, how long will it
take to land?

(ii) Does the shell land in the lake? Justify your answer. 2

Question 13 continues on the next page

aeaﬁt ] ial 201 - e ———————————— . . - page =



Question 13 (continued)

(c) (i) Expand (1~x)*" using the Binomial Theorem.
(ii) Hence, prove the following identity:
¥C +3YCy 4.+ 2n—1)""C,,  =2%"C, +4%'C, +...+2n7'C,,

(d) The area between x =2, y=Inx and the x - axis is rotated about the
y
y - axis. Find the volume of the solid that is formed.

Question 14 (15 marks) — Start a new writing booklet
. 2x+1
(a) A function is defined as f(x) = T
x p—

(i)  Write down the equations of any vertical and horizontal asymptotes.

(i) State the domain of the inverse function f~'(x).

(iif) Sketch the graph of y = f~'(x), clearly labelling all important features
of the graph.

3
®) (i) Show that tan3x= - 2n¥—fan’x

1-3tan’x
(i) Show that the smallest positive solution of the equation

) Ve
tan3x =cot2xis x=ﬁ.

(iif) If x satisfies tan3x = cot2x, show that x also satisfies the equation
Stan*x -10tan’x+1=0.

(iv) Hence, deduce that tan% =+/5-24/5.

End of Examination
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HSC Mathematics Extension-1
AP4 2015

Use the multiple-choice answer sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sampile: 24 b= (Ay 2 B) 6 <) 8 by 9
A0 5 @ c O DO

If you think you have made a mistake, put a cross through the incorrect answer and 8l in the
NEW answer,

A S B & c O DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word corvect and drawing an arrow as follows.

pe
AW B <O pO

corvect

L. AO BO ¢ O 1O
2. AO BO ¢ O 1O
3. AO BO ¢ O 1O
4. A O BO ¢ O 1O
5. AO BO O pO
6 AO BO O DO
7. AO BO ¢ O 1O
8. AO BO ¢ O 1O
9, AO BO ¢ O DO
0w A O BO ¢ O 1O
Question Marks
1-10 /10

11 /15

12 /15

13 /15

14 /15
Total /70
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