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Section A: Compulsory Questions

Sub-Section: Exam 1

Question 1

Given that sin(a) = % and0 < a < ;—T find:

a. cos (—a + g)

cos (—a + g) = sin(a) = %

b. sin(a —n)

] ] 12
sin(a — ) = —sin(a) = 13
C. tan (B?H - a)
) (37‘[ ) _ 1 _ 5
M7 7= tan(a) 12
Alternatively, use tan (3—” — a) = Sin(%n_a to solve
Y 2 o cosi%n—ai '
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Question 2

Consider f(x) = 5v3tan (nx - ;—t) —5,x€ER.

a. State the transformation from g(x) = tan(x) to f(x).

» Dilation by a factor of 5+/3 from x-axis, a factor of }T from y-axis.

(1 mark)

» Translation % unitto the right, 5 units down. (1 mark)

b. Find the general solution for f (x) = 0.

2
Solve for x: x =§+n,n €EZ

(1 mark for method, 1 mark for solution)

5\/§tan(nx—g)—5 =0- tan(ﬂx—g) =
We recall:
tan(g) =% —>nx—g=g+ nmn
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c. Sketch f(x) forx € [0,1], label all intercepts and asymptotes.
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Question 3

a. Solve the equation 2 cos?(0) + 3 cos(#) = —1 for0 < 6 < 2m.

Let cos(8) = u, then rewrite the equation as:
2u2+3u+1=0,u= —1and—%
Then, cos(f) = —1 - 8 = m; cos(@) = —% -0 = 23—”,4?”

Final Answer:

_ 2w 41
—T33

b. Hence, state the general solution for this equation.

cos(8) = —-1-0 =n+2nmn;
%) p 21 5 4 5
—_— e -— % _— — —
cos =-3 —3+7m,3+7m

Question 4

Consider h(x) = acos (nx + f) + c. h(x) hasa maximum of 7 when x = 7and hasa minimum of —5, and a
period of 1.

a. Finda,n,andc.

_7=(=5) _ _7+(=5)
a= > =6, c = > =1

T
period=7=1—>n=2n
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b. Find the general solution for h(x) = 4.

| T 14 1 _— T T _—
h(x)=6cos(27rx+z)+1=4-—)C05(27tx+z)=5 2. 2nx +5=—Z+2nmw
T T T
2nx +—=+—+ 2nm 2 =—— — —+2nw = —— + 2nw
] 43 ] 3 4 12 —
1. 2nx+z=§+2nn :>E777+n
] 27m::£f£+2m'r:4W73ﬁ+2n7r:1+2m'r | ] 24 [
3 4 12 12 Final answer:
—_ _ 1 — z*iJr'rL z*71+n nez —
i.’L‘—ﬂ‘FTL Y ) Y 3

c. Graph h(x) for 0 < x < 1, label all intercepts.
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d. Hence, find the percentage such that h(x) € [1,4] when 0 < x < 1, correctto 2 decimal places.

Solve h(x) =1 -
h(x) = 6cos(2nx +g) +1=1- cos(an +g) =0

T T
2nx+—=—+nn

4 2
27Tx=z+n7r
4
1 n 1 5
= — s = — -
X st3 X 80r8

From previous question: h(x) =4 - x = LorZ

24 24
l_i) 17_5
(8 TGP 1

Percentage = - 24 8 = P 16.67%
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Sub-Section: Exam 2 ®

Question 5

If 5 sin(6) = 12cos(6) where 6 € 27|, what s the value of cos (6)?

12
13

A.

12
B. ——=
13

Question 6

A circular function is givenby f: R — R where f(x) = —10 cos (n—:) The amplitude and period of f are
respectively:

A. —10,%
5
B. 10,2
5

C. -10,10

D. 10,10

Question 7

X

A circular function is givenby f: R — R where f(x) = —24 cos (5) Which of the following statements is false?

A. The domainis R and the range is [—24, 24].
B. The period is 10m.

C. The function is a many-to-one function.

D. The graph crosses the x-axis at x = #Where keZ.
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Question 8

The graph of y = tan (%) where d # 0, has a vertical asymptote at:

A . x=0
71T
B. x—;
21
C. x %
71T
D. x z
Question 9

For the graph y = 300 tan G) which of the following options is correct?

A. The domainis [-500,500] and the period is 107.
B. The domainis[—500,500] and the period is 5.
C. Thedomainis R and the period is 5.

D. Therange is R and the period s 57.

Space for Personal Notes
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Question 10

The population of batsin a particular location varies according to the rule B(t) = 840 + 70 cos (%t) where B is
the number of bats and ¢ is the number of months after 1 April 2025.

a. Find the period and amplitude of the function B.

Period = 6, amplitude = 70

b. Find the maximum and minimum populations of bats in this location.

Maximum = 910, minimum = 770

¢. Findthe number of bats on 1 Aug 2025.

B(4) =

T X 805
840+70- cos|——||x=4
2

d. Overthe 12 monthsfrom 1 April 2025, find the fraction of time when the population of bats in this location
was less than the number of bats on 1 Aug 2025. p

. X 900

T
—_— solve(840+70- cos(—)=805,x |[0=x=12 —
2

-

] x=2orx=4orx=8 orx=10 |g50 |
4-2+10-8 1 ,
12 3 {800 [

750

. 1
Final Answer: 3
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Question11

The power output, P(t), in kilowatts (kIW) of a solar panel array at a solar farm at t hours after midnight on a
particular day is given by:

Tt
P(t) = 10+3sin(€>,0St <24

To operate certain machinery, the system requires at least w kilowatts of power for a continuous period of 1 hour.

Find, correct to one decimal place, the largest value of w that satisfies this condition.

X
solve(10+3- sin(—)= 3,\')|05x524
6

x=3orx=15 ||

X 12.8978
10+3- sin|——||x=3-0.5
6

Final answer: 12.9

12.8978

10+3- sin(Jt X)L\—=1s—0.s

Question 12

Ayoung boy and girl are lifted onto a seesaw in the park. At the moment, the seesaw is horizontal with respect to
the ground. Initially, theboy’s end of the seesaw rises. His height above the ground, h metres, t seconds after the
seesaw starts to move is modelled by h(t) = asin(nt) + k.

The greatest height above the ground that the boy reaches is 2.4 metres, and the least distance above the ground
that he reaches is 0.8 metres. It takes 3 seconds for him to seesaw between these heights.

a. Find the valuesof a, n, and k.

_24-08

a 0.8

2
24+0.8
=— = 1.6

periodT =6 = —->n=-
eriod T 3

k
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b. Draw the graph showing the height of the boy above the ground for 0 < t < 6, and label all key points.

(15, 24)

N
N
X

c. Forwhatlength of time during the first 6 seconds of the motion of the seesaw is the boy’s height above the
ground 2.0 metres or higher?

h(t) = 0.8 sin (g £)+16 =2

X
solve(O.S- sin(—)+ 1.6=2,x||0=x<6
2

-~

x=0.5 or x=2.
2.5 —0.5 = 2 seconds
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d. Sketch the graph showing the height of the girl above the ground during the first 6 seconds and state its
equation.

(45, 2.4)

N
A4
x

y = —0.8sin (gt) +16

Space for Personal Notes
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Question 13
The oxygen concentration in a hydroponic tank is modelled by the function:

0(t) = 6 + 4si (”t ”)0<t<24
= sin{5;-3),0=t<

Where 0(t) is the concentration of dissolved oxygen (in mg/L) and t is the number of hours after midnight.
a. Sketch the graph of O(t) over the interval 0 < t < 24, and clearly label:
€ Maximum and minimum values.

G Time(s) when the oxygen level is exactly 6 mg/L.

12

10

[ )
pa AN
< X

40/ 1 2 3 45 6 7 8 4 10 # 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Label: (10, 10), (22,2),(0,6 — 2v/3),(4, 6), (16,6)
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amount ¢ throughout the day.

Let the new oxygen function be:

A particular type of plant in the tank requires the oxygen concentration to be above 7.5 mg/L for at least 60%
of the day in order to remain healthy. A pump is added to increase the oxygen level uniformly by a constant

o (mt w
OC(t)=6+4sm(———>+c

12 3

b. Determine, correct to one decimal place, the minimum value of ¢ such that the oxygen level stays above
7.5 mg/L for at least 60% of the 24-hour period.

60% X 24 = 14.4

144 _
2 - .

0(10 — 7.2) = 4.76393

c=75— 476393 = 2.73607 = 2.7
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Section B: Supplementary Questions

Sub-Section: Exam 1 @

Question 14
Let (tan(0) + 1)(\/§sin(9) — cos(@))(@sin(@) + cos(H)) =0.

a. State all possible values of tan(6).

po

tan(f) = -1, +—

b. Hence, find all possible solutions for (tan(8) + 1)(3sin? (8) — cos?(8)) = 0, where 0 < 6 < 7.

1 mark for factorise 3sin?(6) — cos?(0)
1 mark for solving

V3

tan(@) = —1,+ 5

1 mark for answer
T bwr 3w
0=_,_—_,
66 4

Space for Personal Notes
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Question 15

a. Determine the period of the function f(x) = —tan G x) + 3.

) /s
period = T= 4
4

b. Sketch the graph of the function withrule £: [0, 2] - R, f(x) = —tan (l—tx) + 3. Label all intercept(s) and
asymptote(s), correct to two decimal places.

N

Key features: (0, 3), (1.59,0),
x = 2 as asymptote

(1.54, 0)
I 55 % 5 b 7 & 4 fo #0T
-3 £
414
-5+
_ol
-7+
J
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Question 16

Determine the vertical asymptotes for the function f: (—m, 7) - R, f(x) = — tan (x — ’35)

:L'—E*E+nﬁ:>$*ﬂ+i+nﬂ*5—w+nﬁ
3 2 2 3 6

Considern = —1 and n = 0 to fit in the domain restriction.
Therefore, the final answer is:

T 57
r=——andr = —

6 6

Question 17

a. If cos(a) = 0.7, find the value of sin (32—” + a).

. (3w
sin (7 + a) = —cos(a) = —0.7

b. If tan(6) = 0.6, find the value of tan (g _ 9).

tan (g— 0) = cot(9) = 0L6 =§

Space for Personal Notes
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Question 18

A pendulum’s height above the ground (in ¢m) is modelled by the function:

h(t) = asin (kt + E) +d

where t is the time in seconds.

The pendulum reaches a maximum height of 18 cm at t = 0, and a minimum height of 2 cm after 0.6 seconds.

a. Find the values of

a, k,and d.

3

d=

Period =

max — min _ 18 —2 _8

2 2
max -+ min 18+ 2

= = 10

2 2
2 2 -
'Fr—‘]_Q—:-L'— 2r  10x 5w
k 1.2 i} 3

Find the general solution for when the height is exactly 10 cm.

5m
8sin [ —f +
sm( 3

57
:>_

- 3

;—r)+10:10f,>sin(%”t+f

h(t) = 8sin (%”H 3) +10

3

T 5m ™
t+—=mr=>?t=n7rf

3

3

3

) -0

nezr
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c. Sketch the graph of h(t) for 0 < t < 1.8, labelling intercepts, max, and min.

N _* & ®

N

N 0 1 Label: (0,43 + 10),
=2 (0.1,18),(0.7,2),(1.3,18)

A

d. Determine the fraction of time over a full cycle that the pendulum is higher than 6 cm but lower than 14 cm.

IS T
solve|8- sin +=—|+10=6,x||0=x=1.2
|

2
> >

— - 1 3 11 9 0.3333331—
1 9 ———t————
X==— QI X==— 2 10 10 10
2 10 1.2

o/

5- b8
solve(8- sin( +—)+10=14,r)|05:<.<.1.2
2 2
— - - Final Answer: -
3 11 3
X==—— O X="—
] 10 10
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Sub-Section: Exam 2 ®

Question 19

Select the false statement from the following:
A. sin(m+0) +sin(m—60) =0

B. cos(mr+0) +cos(mr—8) =0

C. sin(m—0) —sin2r+6) =0

D. tan(m +6) + tan(2r — ) =0

Question 20

m(t+12)
12

The number of wombats, n, in a particular area is given by the function n(t) = 100sin ( ) + 200, where t

is the time in months, and t > 0.

Which of the following statements is false?

A. The maximum number of wombats is 300.
B. The minimum number of wombats is 100.
C. The initial number of wombats is 100.

D. After one year, the number of wombats is 200.

Space for Personal Notes
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Question 21

The diagram shows two cycles of a circular function. The period of the function is:

\
Al
A A

Question 22

The graph of y = tan (ax), where a > 0, has a vertical asymptote at x = ;—T and exactly one intercept in the

interval (OE) The value of a is:

A 1l

B. 3

Space for Personal Notes
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Question 23

The graph of y = tan (?) where b # 0, has a vertical asymptote at:

A x=0
21
B. x 5
C. x==
5b
51
D. x E
Question 24

The temperature in a greenhouse at time t hours after midnight is modelled by the function:
it
T(t) =22+ 4cos(ﬁ), 0<t<?24

where T (t) is in degrees Celsius.

a. State the amplitude and period for T.

Amplitude = 4, period = 24

MM12 [4.5] - Graph of Circular Function Exam Skills - Homework Solutions
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b. Sketch the graph of T'(t), label minimum, maximum and intercept(s).

4
A

<N

)

N

S 22401 22456 F 8 410 #4213 14 15 16 17 18 14 20 21 2223242526

Label: Minimum (12,18),
i :_1‘ maximum (0, 26), (24,26)

L 1 N
T T T

7 18 14 20 21 22 2324 2526

4

-1

\
[
1
N
L
2
~
p 4
w4
N
a
(W)

c. Toensure optimal plant growth, the temperature must stay below k°C for at least 5 consecutive hours.

Find, correct to one decimal place, the smallest value of k that satisfies this condition.

k=T(2-25)=T(95) =188
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Question 25

The sunlight intensity I(t), in lumens, shining on a solar sensor at a research station is modelled by the function:

1(t) = 500 si (nt ”) + 600
= Sin 12 2

Where t is the number of hours after midnight on a particular day. You may assume 0 < t < 24.

The sensor must remain in low-power mode whenever the intensity falls below 400 lumens to avoid overheating.
Scientists are trying to conduct a sensitive experiment that can only happen when the sensor is not in low-power
mode.

a. State the amplitude, period, and average sunlight intensity of this function.

Amplitude = 500, period = 24, average = 600

b. Find the times in the day when the sunlight intensity is exactly 400 lumens, correct to the nearest minute.

0.42812 60 25.6872
X i1 - .
solve(SOO- sin(n- ———)+600=400;<)|OS\'S2> 0.5719- 60 34.314
12 2
= ’) ’) <
e Answer: 4 : 26 AMand 19 : 34 PM

c. Determine the total amount of time in a day the sensor can operate above 400 lumens, correct to the nearest
minute.

19.5719-4.42812 15.1438

15.14378- 60 908.627

909 minutes
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d. Anoptimal time to begin the experiment is the first moment in the day when the sunlight intensity reaches400
lumens and is increasing.

i. State this time, correct to the nearest minute.

4:26 AM

ii. The experiment takes 3 hoursand 10 minutes to complete.

Determine whether the scientists have enough time for the experiment before the sensor must retum to
low-power mode. If not, calculate how much extratime they would need, correct to the nearest second.

3 hours and 10 minutes = 190 minutes < 909 minutes,
so enough time

Question 26

A drone is flying over a mountainous region to record environmental data. Its altitude (in kilometres above sea
level) is modelled by the function:

A(t) = 2.4 cos <g (t— k)) +25

Where A(t) is the drone’saltitude in km, t is the time in seconds after takeoff, k € R is a horizontal shift caused
by delayed GPS calibration.

a. State the amplitude, period, and average cruising altitude of the drone.

Amplitude = 2.4, period = 6,
average cruising altitude = 2.5
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b. Find the maximum and minimum altitudes reached by the drone.

Max = 4.9, Min = 0.1

c. Thedrone begins its flight at an altitude of 2.5 km and must initially ascend. Determine all possible value(s)
of k € (0,3) that satisfy these conditions. Express your final answer(s) correct to 2 decimal places, showing
working.

k = 1.5, check if the graph is ascending:

Whent = 0,4 = 2.5, solve for k:

4 ¢
.x)+2.5= 2,5,\')|0$\‘S3 W

.
— -4 0 1 2 3 4 5 o # 8 49 10 1 12
x=1.5

solve(2.4- cos(

Lul::}

Yes, itis! So k = 1.5 is the final answer

d. Usingyour value of k, determine all values of t € [0, 6], where the drone is flying higher than 2 km. Given
answers to 2 decimal places.

w |3

solve(2.4- cos( : (x—1.5))+2.5=2,r)|05x56

x=3.20041 or x=5.79959

Hence, t € [0,3.20] N [5.80,6]
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e. Sketch the graph of A(t) for two full cycles, labelling all intercepts, minimum and maximum points, and the
midline. Coordinates must be accurate to 2 decimal places.

40 1 2 s 4 5 6 7 8 4 {0 # 12

Label: (0, 2.67), (1.57,0.1), (4.57, 4.9),
(7.57,0.1), (10.57,4.9), (12, 2.67)

Space for Personal Notes

MM12 [4.5] - Graph of Circular Function Exam Skills - Homework Solutions ‘28




(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone: 1800888300 | Email: hello@contoureducation.com.au

VCE Mathematical Methods 2

Free 1-on-1 Support

Be Sure to Make the Most of These (Free) Services! —L}‘

» Experienced Contour tutors (45 + raw scores, 99 + ATARs).
» For fully enrolled Contour students with up-to-date fees.
» After school weekdays and all-day weekends.

1-on-1 Video Consults Text-Based Support

» Book via bit.ly/contour-methods-consult-2025
(or QR code below). » Message +61 440 138 726 with questions.

» One active booking at a time (must attend » Save the contact as “Contour Methods".
before booking the next).

Booking Link for Consults
bit.ly/contour-methods-consult-2025

(2] eyl

Number for Text-Based Support
+61440138726



https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au
https://bit.ly/contour-methods-consult-2025
tel:+61440138726
https://bit.ly/contour-methods-consult-2025
https://bit.ly/contour-biology-consult-2025
https://bit.ly/contour-biology-consult-2025
tel:+61440138726
tel:+61440138726

