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Examination Number:

Set:

YEAR 12 MID-YEAR EXAMINATION

Mathematics Extension 1

General

Instructions

Reading time — 10 minutes

Working time — 2 hours

Write using non-erasable black pen

Calculators approved by NESA may be used

A reference sheet is provided

For questions in Section II, show relevant mathematical reasoning
and/or calculations

Total marks: Section | - 10 marks (pages 2-6)

70

e Attempt Questions 1-10
e Allow about 15 minutes for this section

Section Il = 60 marks (pages 7-12)
e Attempt Questions 11-14
e Allow about 1 hour and 45 minutes for this section

Note: Any time you have remaining should be spent reviewing your answers.

DO NOT REMOVE THIS PAPER FORM THE EXAMINATION ROOM



Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

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

1 PQRS isa trapezium where PS=p, SR=s, PQ=2SR and SR is parallel to PQ.

NOT TO
SCALE

(AN

Which of the following is equivalent to QS ?

A. 25+p
B 25-p
C p-2s
D -p—2s

2 Using the substitution u = tan x, what is Itan xsec” xdx ?

A. %tanx+C

B. %tan2x+C

C. tanx+C

D. tan’x+C



Which of the following Cartesian equations represents the parametric equations
X=2c0sfd-1 and y=2+2sind?

2 2
A [x—lj +(y+2} 1
2 2

How many solutions for the equation sin2x —sin x =0 are in the domain
[0,27]7

A 2
B. 3
C. 4
D. 5

A spherical balloon is expanding so that its volume is increasing at a rate of 50 mm?per
second. At what rate is the radius expanding when its radius is 10mm ?
Answer to 2 decimal places.

0.02 mms™

A

B. 0.04 mms™
C. 0.08 mms™
D

0.16 mms™



Consider the two functions y = f(x) and y =g(x) below.

y=f(x)

Which of the following definite integrals is equal to the area of the shaded region?

A D@00~ T (0)x
B. [ (f(0-g(x)dx
C. j:’(s- g () dx + j; (5—f (x))dx

D. j:’(5- f(x))dx + Lﬁ (5-g(x))dx

Which expression is J‘ du equivalent to?

u’+6u+10

A, tan(u+3)+C

B. %tanl(u +3)+C

u+3
C. tan?| — |+C
(JTOJ

D. Ltanfl(u +3)+C

J10



8 Which of the following is a part of the graph given by parametric equations x =t + 2t
and y=t ?

3
9  What is the evaluation of I43 costxdx ?
"2

A 3
2
g 3
4
c. >
4
p. =
2



10  The velocity of a particle moving along the x axis is given by X =sinx and is graphed
below.

A X

At t =0, the particle is located at x = 7777 . Which of the following graphs best

illustrates the motion of the particle for t >0? (Graphs not drawn to scale.)

A. B.
AX A X
r 7_11:
4 4
C D.
AX A X
______________________ Tn
4
7_75
4
'Z ’t

End of Section 1



Section 11

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

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

For questions in Section |1, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (16 marks) Use a SEPARATE writing booklet.

(@ Given u=(-10, -1), find the unit vector in the same direction of Uu.

(b)  Solve the inequality 4 < is
X_

_ 7 . 1 . .
(c) Given cosA= 3 and sinB = 3 where A and B are acute, using an appropriate

trigonometric identity, show that cos2B = cos A.

(d) Consider the function f(x) X
X+2
(i) Showthat f'(x) >0 forall x inthe domain and hence explain why the

function has an inverse function.
(i)  Find the equation for f *(X).

g2 1

(e)  Use the substitution u =log, x to find ——dXx.
e X(log, x)



For question (f), answer parts (i) and (ii) on the separate answer sheet
provided. Submit the answer sheet inside the booklet for question 11.

(f)  The diagram below shows the graph of y = f (x) where f (x) =1-2e7%,

(i)  Find the equation of the horizontal asymptote. 1

(i)  The graph of this function is also on a separate answer sheet. On the same 2
set of axes on the answer sheet, sketch y =,/ f (x) showing the asymptote and

the co-ordinates of any points of intersection between y= f(x) and y=./f(x) .

End of Question 11



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

(a)

(b)

(©)

Simon intends to row a boat from the south bank of a river to meet his friend on the north
bank. The river is 100 metres wide. Simon’s rowing speed is 3ms™". The river is

flowing east at a rate of 2ms™.

The boat is also being impacted by a blowing wind from the south-west, which pushes it
at 1.5ms™. Simon starts rowing across the river by steering the boat such that it is
perpendicular to the south bank.

North Bank
NOT TO
—_ SCALE
o
o
3
A 1.5ms™!
3ms™!
South Bank 2ms!
(i)  Show that the resultant velocity v, of Simon’s boat can be expressed as the 2
component vector
v=(2+1.125)i+(3+1.125) |
(i)  Calculate the speed of the boat, correct to 1 decimal place. 1
(iii) Determine the distance travelled from Simon’s starting point to his landing 3
point and how long it will take him to reach the north bank.
Assuming that people have, at most, 200,000 hairs on their head, prove that in a 2

city of 8 million people, there are at least two people with exactly the same number
of hairs on their head.

Given that the roots of x*—2x—1=0 are tan« and tan 3, determine the value 2
of a+p.

—9-



@ (i) Showthati(m(cosy)):—tany.
dy

(i)  The diagram below shows a portion of the graph of y =tan™ x. Using

part (i) show that its shaded area is given by A= % In2 units2.

y

|3

End of Question 12

~10-



Question 13 (14 marks) Use a SEPARATE writing booklet.

(@ (i) Show that sin(M —2N)cos(M +2N):%(sin2M —Sin4N).

2+6 -2
.

(i)  Hence show that the exact value of sin(22.5")cos(7.5") =

(b) The graph of y=1+sin(2x) is shown below for 0 < x < %

y y = 1+sm(2x)

GPp
\'4
=

(SRS

< (1

The shaded region is rotated about the x axis to form a solid of revolution. Find
the volume of the solid leaving your answer in exact form.

(c) Consider the points P(a,2a), Q(-a,5a), R(3a,4a) and S(9a,12a) where a is a
positive real number.

(i) Express PQ in component form.

(i) Given the length of the projection of PQ onto RS is 12, find the value of a.

End of Question 13

11 -



Question 14 (15 marks) Use a SEPARATE writing booklet.

(a) Inthe expansion of (1+X)", the coefficient of x* is twice the coefficient of X°.
Find the value of n.

(b) Find the derivative of y = cos‘l(\/Zt —1) . Leave answer in simplified form.

(c)  Use the principle of mathematical induction to prove that 2™%(5+7") is divisible
by 6 for all positive integers n.

(d) Leteach different arrangement of all the letters in PERMUTATION be called a word.

(i)  Find an expression for the number of words possible.

(i)  Ifaword is selected at random, find the probability that all the vowels are
together.

(iii) How many words are there in which the vowels occur in the order AEIOU
from left to right though not necessarily together?

(e) Inthe figure, OABC is a parallelogram where the point M is the midpoint of AB.

The point N lies on the diagonal AC so that AN :NC =1:2.

Let OA=a,and OC =c. Showthat O, N and M are collinear.

© END OF PAPER @®

12—



Insert this sheet inside your answer booklet for Question 11
f)  The diagram below shows the graph of y = f (x) where f (x) =1-2e7%.

(i)  Find the equation of the horizontal asymptote. 1

(i)  On the same set of axes above, sketch y =./f (x) showing the asymptote and 2
the co-ordinates of any points of intersection between y = f(x) and y=./f(x).
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Select the alternative A, B, C or D that best answers the question. Fill in the response
oval completely.

Sample: 2+4= A 2 B. 6 C. 8 D. 9
AO B @ CO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in
the new answer.

A®@ BW CO 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 ¢errect and drawing an

/cam:ct
A B CO DO

arrow as follows.

Start=» 1. AO BO CO DO

Here
2. AO BO CO DO
3. AO BO CO DO
4, AO BO CO DO
5, AO BO CO DO
6. AO BO CO DO
7. AO BO CO DO
8. AO BO CO DO
90 AO BO CO DO
10. AO BO CO DO
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