Girraween High School

Year 12 Mathematics Extension 1

Ly 2025 Task 3
Student Number
Question Mark ME11-3 ME11-4 | ME-12-1 | ME12-4 | MA12-7
1 /1 v v
2 /1 v v
3 /1 v v
4 n v v
5 /1 v v
6 /9 v v
7aand 7b /6 v v
7c /4 v v
8 /9 v v
9 /13 v v
10 /9 v v
1lla 12 v v
11b I3 v v
11c /5 4 v
Total /65 /12 /9 126 /18 /65




Year 11 Mathematics Extension 1 outcomes

A student:

ME11-3 applies concepts and techniques of inverse trigonometric functions and simplifying
expressions involving compound angles in the solution of problems

ME11-4 applies understanding of the concept of a derivative in the solution of problems,
including rates of change, exponential growth and decay and related rates of
change

Year 12 Mathematics Extension 1 outcomes

A student:

ME12-1 applies techniques involving proof or calculus to model and solve problems

ME12-2 applies concepts and techniques involving vectors and projectiles to solve problems

ME212-3 applies advanced concepts and techniques in simplifying expressions involving
compound angles and solving trigonometric equations

ME12-4 uses calculus in the solution of applied problems, including differential equations and
volumes of solids of revolution

ME12-5 applies appropriate statistical processes to present, analyse and interpret data

ME12-6 chooses and uses appropriate technology to solve problems in a range of contexts

ME12-7 evaluates and justifies conclusions, communicating a position clearly in appropriate
mathematical forms



2025 Year 12 Task 3

Mathematics Extension 1
Multiple Choice Answer Sheet

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

A B @ cC O D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.
A@ B3 CcO 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 correct and drawing an arrow as follows.
correct

X
A BIS cO DO
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> > > > >
O O O O O
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Girraween High School

2025 Year 12 Task 3
Mathematics Extension 1

General Instructions

Reading time: 5 minutes

Working time: 90 minutes

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided

Answer multiple-choice questions on the multiple-choice answer sheet provided

For questions in Section |1, show relevant mathematical reasoning and/or calculations

Total Marks: 65

Section | 5 Marks

e Attempt Questions 1 -5
e Allow about 10 minutes for this section

Section Il 60 Marks

e Attempt Questions 6 - 11
e Allow about 80 minutes for this section






Section |

5 marks

Attempt Questions 1 -5

Allow about 10 minutes for this section

Use the multiple-choice answer sheet for Questions 1 -5

Question 1

Using the substitution u = cos x, or otherwise, find | sin x cos? x dx .
A) 2sinxcosx + ¢
B) cos3x + ¢

C) §c053x+ c

D) —=cosdx + ¢
3

Question 2

A function is defined by the following rule:

f(x)={ sin“lx for —1<x<0
cos'lx for0<x<1

What is the value of f (— %) + £(0)?

A) —=

B)

C)

D)?

Examination continues next page...



Question 3

slope diagram could be used to represent the differe
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Question 4

L cos lx dx?

1

Which of the following is equal to [

A)g

B)%

C)m

D) 2n

Examination continues next page...



Examination continues next page...



Section 11

60 marks
Attempt Questions 6 - 11
Allow about 80 minutes for this section

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

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

Question 6 (9 marks)

a) Find [ cos?5x dx 2

b) Find [ tan?2x dx 2

c¢) Use the substitution x = u? — 1, u > 0, to evaluate f03 dx 3

X
Vx+1

L od 1
d) Find —-cos™ (sinx) 2

Examination continues next page...



Question 7 (10 marks)

a) Sketch the function y = 4 cos™! 3x

b) Consider the function y = sin (sin™! x)
i) State the domain and range of y = sin (sin™! x)

ii) Hence sketch y = sin (sin™1 x)

¢) i) Find = (xtan™*x)

i) Hence find the exact value of fol tan~!x dx

Examination continues next page...



Question 8 (9 marks)

a) Newton’s Law of Cooling states that the rate of change in the temperature, T?, of a body is
proportional to the difference between the temperature of the body and the surrounding

temperature, P°.

i) If A and k are constants, show that the T = P + Ae*t satisfies the equation
ar
- = k(T =P).

ii) A cup of tea with a temperature of 100°C is too hot to drink. Two minutes later,
the temperature has dropped to 93°C. If the surrounding temperature is 23°C,

calculate 4 and k.

iii) The tea will be drinkable when the temperature has dropped to 80°C.

How long, to the nearest minute, will this take?

b) Michelle is standing at a point M, watching a balloon being released from a point W
which is 100 metres away on the horizontal ground. The balloon rises vertically at a

constant velocity of 5m/s.

Let 8 radians be the angle of elevation of the balloon at time t seconds and x metres be the

distance the balloon has travelled in that time.

i) Find the expression for the rate of change of the angle of elevation of the.

balloon over time. Answer in terms of x.

ii) Find the rate of change of the angle of elevation over time of the balloon when 8 = %

Examination continues next page...



Question 9 (13 marks)

a) Find the solution to the differential equation % = 3x2y given the point (0, 1)

lies on the function and y # 0.

or some
ation size

b) At tiNg.t years the number N of individuals in a population is given by N = "y

constantS@s.> 0 and b > 0. The initial population size is 20 and the limiting pQ
is 100.

. v N
i) Show that o N(1- Z)

ii) Find the values of a aN§b. 2

c) The proportion, P, of people who have Watcg#¥ a viral video on social media can be modelled
by the differential equation Z—I; = 2P PYQbere t is the time in weeks.

Initially only 10% of people hag#vatched the videe

i) Show that= + — g% 1
P 1-53 P(1-P)

.. aP _ _ 1

i) Hence by soMg i 2P(1 —P),show that P = Py 3

iii) Hencedimd the exact time taken for half of the people to watch the video. 2

Leghe your answer in simplest exact form.

Examination continues next page...



Question 10 (9 marks)

x%-1
x2+1

Consider the function f(x) = sin™(

).

a) Find the domain of f(x).

2x
|x|(x24+1)

b) Show that f'(x) =

c) Draw a neat sketch of y = f(x), indicating any intercepts with the axes and any

asymptotes. Use about half a page for your graph.

d) Restrict the domain of y = f(x) tobe x > 0. Lety = f~!(x) be the inverse function of
y = f(x) for this domain.
Sketch y = f~*(x) on your graph in part c), labelling the curve y = f~*(x).

e) Find the equation of f~1(x).

Examination continues next page...



Question 11 (10 marks)

2

= dx
a) Evaluate fgﬁ
—9X

b) The region enclosed between the curve y = 3sec 2x and the x axis between
x=0 and x = g is rotated about the x axis.

Find the volume of the solid formed.

v

¢) i) Showthattan™*(n+ 1) —tan™l(n—1) = tan‘l(%) forn > 1.

ii) Hence, or otherwise, show that

z":t L2 1w
an ' =tan ' — ——
] r? 1-n—-n? 4
r=

End of Examination.
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