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Section A: Compulsory Questions

VCE Specialist Mathematics 2

@
Q
Sub-Section [3.5.1]: Simplify the Composition of Inverse Trigonometric ®
Functions
Question 1 )
a. Simplify sin (arcsin G))
1
Hn.

b. Simplify sin(arctan(2)).

Therefore sin{arctan(2)) =

2
v/5

Let 8 = arctan(2), right triangle with sides, 1,2, /5.

c. Simplify cos (arcsin (E))

]

3
Therefore cos (eu'(::-un (; =
5

| =

3
Let # = arcsin| _ |. Right triangle with sides 3. 4, 5.
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Question 2

a. Simplify and sketch the graph of f(x) = cos(arcsin(x — 1)).

Q

1.5

{1

0.5

(0, 0) (2, 0)
a4 205 0| 05 ] 15 2 25 %

V1= (z-1)2

b. Simplify and sketch the graph of f(x) = sin(arccos(2x + 1)).

N

- -0.5

flz)=+/1-(2x - 1)2 = Viz — 42?2 = 2,/z(1 — x)
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c. Simplify and sketch the graph of tan(arcsin(x)).

151

0571

(0,0) 05 1 15

Let # = arcsin(x) = sin(#) = z.

- T T
Then cos(f) = /1 — 2. Positive because —3 < /< 5
. 2
Thus tan(arcsin{x)} = tan(f) =
° ten{aresin(z)) = tanlf) = =3

Question 3 )})

a. Simplify and state the maximal domain of f(x) = tan(arcsin(2x — 1)) + cos(arctan(x + 2)).

fla) = 2r -1 N 1
— T 11 —22)? 1+ (2+2)? —

dom tan(arcsin{2x — 1)) = (0,1) and dom cos{arctan(z + 2)) =R
For the maximal domain we require both functions to be defined. Thus x € (0,1)
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b. Simplify and state the maximal domain of f(x) = sin(arccos(1 — x2)) + cos(arcsin(x — 1)).

Flz)=4/1-(1-222 4 /1-(1-12x)?

dom sin(arccos(1 — %)) = [-v/2,v/2] and dom cos(arcsin(x — 1)) = [0,2]

For the maximal domain we require both functions to be defined. Thus z € [0, v/2]

c. Simplify and state the maximal domain f(x) = tan(arcsin(2x + 1)). cos(arctan(3x)).

14+ 2z 1 142z

fI:'I:} = v ; 5 7 T I 7 ; 3
VI—(1+2z)7 V14922 2 /—z(l+2)v1+ %2”

dom tan(arcsin(2x + 1)) = (—1,0) and dom cos{arctan(3z)) = E.
For the maximal domain we require both of these functions to be defined. Thus
r € (—1,0)
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|
Q
Sub-Section [3.5.2]: Simplify a cos(x) + b sin(x) ®

Question 4 )

a. Express sin(x) + cos(x) in the form rsin(x + a).

/2 in(r + ﬂ)
2ein(x + —
v 4

b. Express 3sin(x) +v/3cos(x) in the form rsin(x + a).

r=+/12 = 2v/3 and o = arctan ( V =

Thus 2+/3sin (.r: + {i)
¥

c. Express 2cos(x) + v2sin(x) in the form rcos(x — a).

F P = 2 mw
r=+/8 = 2/2 and o = arctan 3)=1

Thus 24/2cos| x — :—r)
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Question 5

a. Solve sin(x) —v3cos(x) = 1for0 < x < 2m.

|
s

=] .

=

[
t3 | =

b. Solve 3sin(x) —v3cos(x) = V3 for 0 < x < 2m.

1}

) T 1 7
Thus solve sin (.r — = ) = T = -
¥

2

Equivalently solve 24/3 r;ill(.r- — {i) = /3.
T
5
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c. Sketch the graph of f(x) = v/3 cos(x) — sin(x) for 0 < x < 2. Label all turning points, endpoints and axes
intercept with coordinates.

flx) = 2{'()5(1' + E)

Question 6 )})

a. Find the maximum and minimum value of f(x) = 5sin(x) + 12cos(x).

r=+5+12° =13. f(z) = 13sin(x + a).
Thus max value is 13 and min value is =13
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b. SolveZSin(x—g)+2\/§cos(x—%)=2for0§x£2n.

T
Equivalent to solving 4;~;in(.rr -+ {—) =)
]
1
5

m
Thus solve 5111(.:: + {—) =

¥

H T T Bm 13w
€T = - .
[ [T R
2T
r=10,—, 2n
I 3 g

c. Show that fora > 0.

a sin(2x) — b cos?(x) = V4a? + b2 cos(x) sin(x — a), where « = arctan ( D )

2a

— lasin(2z) — beos®(z) = 2asin(x) cos(x) — beos (x) A

= cos(x)(2asin(zx) — beos(x))

FECTID GIAr b
= cos(x)(y/4a? + PP sin(x — e)), where o = arctan (1_)
2a

= y/4a? 4 b? cos(x)sin(r — a)
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Q

Sub-Section [3.5.3]: Apply Product-to-Sum and Sum-to-Product Identities ®
to Simplify Trigonometric Expressions

Question 7

a. Express sin(46)cos(26) as a sum or difference.

)

1 ]
Use the formulas. 5 sin(6d) + 3 sin(26)

b. Express 2cos(3A4)cos(54) as a sum or difference.

Use the formulas. cos(84) + cos(24)

c. Express cos(4A4)sin(2A) as a sum or difference.

] ]
Use the formulas. Eﬁillliﬁfl} - Eﬁin(lﬁl}

d. Express sin(2a) + sin(2f) as a product.

Use the formulas. 2sin(a + 3) cos(a — 3)
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e. [Express cos(2x) + cos(2y) as a product.

Use the formulas. 2cos(x 4+ y) cos(x — y)

f. Express sin(x + h) — cos(x) as a product.

2h+m
sin{x + h) — .»;in(j' . l;) = E:rlm(.n + P: T) Sill(

2h =

)

Question 8

a. Solve sin(36) +sin(#) = 0for0 < 6 < 2.

cos(f) =0 = 0=

Equivalently solve 2 sin(28) cos(#) = (.

sin(20) =0 = 0 =0,,m, >, 2.

- . m
Thus all solutions are # = (), :E: T = 24T

b =

2
I

2

3
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b. Solve cos(4x) + cos(2x) =0for0 < x < m.

Equivalently solve 2 cos(3x) cos(x) = 0.
: T T O
cos(dz) =0 = r=—, -, —
6 %_ §
and cos(z) =0 = z = 5
Thus all solutions are x = I E :
6 2 6

c. Solve sin(x) — sin (%ﬂ - x) =0for0 < 6 < 2m.

37 3
Equivalently solve 2(:1;1:-;( ;) Hill(.’f' — E:) = (.

3
Thus solve sin| = — —T) = .

8
e
87 8§

Question 9 )})

a. Express |a|sin(x) — |a|sin(3x) as a product and hence find its maximum and minimum values in terms of a.

2|a| cos(2x) sin(x), we want to find the max and min values of this.

. : - T
We do this by recognition. Note that when x = —

5> e get a min of —2|al,
i 3m :
When z = - e get a max of 2|a
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b. Ifa+ B +y =m, show that cos(a) + cos(f) + cos(y) = 1+ 4sin (%) sin (E) sin (Z)

B
2

_| We have

— cos(a) + cos(3) + cos(vy) = 2{:{35(

o+ 5 ) (m:
COS

'".r') o

= | COS

— | cos 3

_(‘05 a—/
L ) L 2
-r' - 3
_ 08 5
-2 ﬁin(g)
I 2
-Zﬂiu(ﬂ) sin E +1 —
I ' 2/ 2

3
=14+ 45‘111(%) siIL(E)

3

_ 3 oy
2}>+l—25in‘z(') =
- , |
+)+1—2t-;ing( )

o |

i

ba |2

A

+ 1 — 2sin? (é)

T a4 |
— 8 — = ' 1
) sm(g 5 ):| +
a—+ 3 B
— COS 1
) E‘(JH( 5 )] —+ i
51
sin[ —— +1
sm( 2)] B

S11 (5)
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c. Solve the equation sin(3x) + sin(x) — sin(4x) = 0 for x € [0, 2m].

LHS is equivalent to:

2sin(2x) cos(x) — 2sin(2x) cos(2x) = 2sin(2x)(cos(x) — cos(2z))

3
Then sin(2z) =0 = z = {] —,, T
— v 3z P2\ EE—
Now consider cos(z) — cos 2:) = -2 '-,111( ) t-,m =)= 25111( 21 ) sm(;)
L/ . 2 4w
Now sm(—) =0 = r=02randsin| — | =0 = z=0,—, —,2m.
2 2 33
Thus all solutions to the equation are:
— m 2w 4r 3w
JT_O,E.IT.TT._ ?,7.27?
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Sub-Section: The ‘Final Boss'

Q)
®

Question 10

a. Solve the equation sin(2x) + sin(4x) = 0,x € [0, «].

Equivalent to solving 2sin(3x) cos(x) = 0.

'\;.'I
| §

Now sin(3z) =0 = = =10, 3> 3™
Also cos(z) =0 = = %

-

Thus all solutions are x = 0, —,

=
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i.
coordinates.

b. Consider the function f: [0, 2] = R, f(x) = v/3cos (x _ %) + cos (x + g)

Sketch the graph of f on the axes below. Label all axes intercepts, turning points and endpoints with

2
3
2! ©, 2) (2m, 2)
1.
e N\ey w9/
) s 2n ¢ 4n Sn 2n *
3 K 3 3
]
2 (m, -2)
Note that f(x) = vﬁ{'ﬂs(.f - %) — siu(::r — :1:) =2 L:u:-;(:r - % -+ :1:) = 2cos(x) B

Use your sketch to solve the equation f(x) = 1.

ol =

T

|

iii. Hence, find {x : f(x) > 1}.
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Free 1-on-1 Consults

What Are 1-on-1 Consults? ‘L}‘

Who Runs Them? Experienced Contour tutors (45 + raw scores and 99 + ATARs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after-school weekdays, and all-day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next. :)
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SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link @

bit.lv/contour-specialist-consult-2025
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