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Year 11 Mathematics Extension 1

Topic: Further Trigonometry (2 of 4)
Review Questions: Further Trigonometric Identities
Term 3, 2026

How to use this review set

These are real past-paper questions, grouped by question pattern. The grey label on each question
shows where it is from and its marks.

* The questions are grouped by the pattern that keeps coming up in exams, a few of each in a row,
running from the plainer patterns into the harder ones near the end. Work through them and you will
meet every type an exam can throw at you.

* This set is your diagnostic. Working through it shows you exactly which patterns are solid and
which need work. Attempt every question properly in your own book, and go back to your notes to
help you work through tough questions if needed.

* Every question you get wrong, need help with or struggle with goes in your Mistakes Log, which
you should be working on daily to get you exam-ready.
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Expanding with the compound and double angle formulae

1. Compound-angle (sum and difference) identities

Q1 1 mark
3
Both A and B are acute angles such that tan A = 3 and tan B = 4. What is the size of angle (A — B)?

(A) —-135°
(B) 45°
(C) 135°
(D) —45°

Q2 1 mark
. . e 8 . 4
Given that « and S are both acute angles, evaluate sin(a + B) if sina = T and sin 8 = 5

108
85
84
85
36
85
28
85

(A)
(B)
©)

(D)

Q3 1 mark

sin(A +3B) =

(A) sinAcos3B —cos Asin3B
(B) sin3Bcos A + cos Asin3B
(C) sinAcos3B + cos Asin3B
(D) sinAcos3B +cos3Bsin A



Q4 1 mark

1
Giventan = 3 what is the exact value of tan(é - z)?

(A) 8+5V3
(B) 8-5V3

8 +5V3
11

8 —5V3
11

©

(D)

Q5 1 mark

: . . /s
Given tan § = A, what is the correct expression for tan(— - 9) ?

(A) A

1
B) 7
€ 1-A
A

1-
®) 1+A

Q6 1 mark

1 A
In triangle ABC, if cos A = 3 then which of the following equals cot 5?

(A) V2
(B) —V2
1

© 5

1
D) —

V2
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Q7 1 mark

Given that sin (x - g) =3cos (x — %), find the exact value of tan x.

V6 +6
6—V2
V6 +6

(A)

(B)

5

©)

T &
S =

(D)

B
+
[@))

Q8 2 marks

By equating coefficients, find the values of P and Q in the identity

P(2sinx +cosx) + Q(2cosx —sinx) = 7sinx + 11 cosx.

Q9 2 marks

If secx + tanx = k, find an expression for sec x in terms of k.

Q10 3 marks

1 3
You are given that cos 6 = 3 and cos 8 = 3 and that 6 and § are both acute angles.

(i) Find the exact value of cos(8 + B).
(ii) If neither 6 nor S is an acute angle, then the answer in part (i) is unchanged. Briefly explain why this is
SO.
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Q11

4 marks

In the isosceles triangle below, AB = BC, Z/ABC = 90° and points X and Y are placed on BC such that
BX=XY=YC=1.

X Y
Let /BAX = a, £XAY = Band L/YAC = . Find the exact values of tan «, tan 8 and tany.

2. Double-angle formulae

Q12

1 mark

Which expression is equivalent to 1 — cos 2x?

(A) sin® x — cos? x
(B) 2(sin’x + 1)
(C) 2sin’x

(D) 2(1 + cos?x)
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Q13 1 mark

2V3
What is the value of sin 2x given that sinx = i and x is obtuse?

3
-

©) —?

3
o -3

Q14 1 mark

. . 1 T )
It is known that sinx = 3 where 5 < x < m. What is the value of cos 2x?

A 2
A) -3
(B)

©)

Q15 1 mark

3 3
It is given that cos 6 = 3 for ; < 0 < 2n. What is the value of sin 26 equivalent to?

24
(A) —7%

B 24
()ﬁ

4
©) ~3

4
(D) 3



Q16 1 mark

2tan @ 0

Which of the following is equivalent to !
1 + tan? 6

(A) cos26
(B) sin26
(C) tan26
(D) cot26

Q17 1 mark

3
What is the value of sin 26 given that sin 6 = T and 6 is obtuse?

39
w -5

3
(B) —g

3
© ¥

39
© 7

Q18 2 marks

. 1 . .
Given cosx = -3 and sinx > 0, find the exact value of sin 2x.

Q19 3 marks

4
You are given that sin 8 = 3 where 90° < 8 < 180°.
(i) Find the exact value of tan 6.

(ii) Find the exact value of tan 26.

Q20 3 marks

. . 3 .
Given that sin§ = 1 and — < 0 < «, determine the exact value of tan 26.

S
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3. Exact values of special angles

Q21 1 mark

What is the exact value of cos 15°?

6
w ¥

3
(B) g

6—-V2
© -2

2
) Y

Q22 2 marks

Use a compound-angle formula to find the exact value of cos 75°.

Q23 2 marks

5.9 7 o
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) . 23m . . . . .
Find the exact value of sin T Express your answer as a single fraction with a rational denominator.

Q24 3 marks

. T . .
Find the exact value of cos 3 giving your answer in simplest form.

Q25 3 marks

(i) Write tan 2A in terms of tan A.

(ii) Hence find the exact value of tan 67%0.

Q26 4 marks
1 —-cos?2 sin 2
(i) Show that — =X S 5 .
sin 2x 1 + cos2x

(ii) Hence, show that tan % =2 —13.
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Q27 4 marks

It is known that cos 46 = 8 cos* # — 8 cos? 6 + 1 (DO NOT PROVE THIS).

(i) Find the exact values of the solutions to the equation 8x* — 8x%> +1 =0, for0 < 6 < 7.

. T 3r
(ii) Hence, or otherwise, find the exact value of cos 3 cos <

10
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Products, sums and simplifying

4. Products to sums and sums to products

Q28

1 mark

By expanding the left-hand side, show that

sin(8x + 5x) + sin(8x — 5x) = 2 sin 8x cos 5x.

Q29 1 mark

Which of the following expressions is equivalent to 2 sin 56 cos 367

(A) sin 86 + sin 26

(B) cos 80 + cos 26
(C) sin 86 — sin 26

(D) cos 86 — cos 26

Q30 1 mark

Which of the following is equivalent to 2 cos 5x sin x?
(A) cos6x + sin4x

(B) cos6x — sin4x

(C) sin6x + sin4x

(D) sin6x — sin4x

11
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Q31 1 mark

Which of the following is equal to cos @ — cos 5?

. [a+pB a—-p
(A) ZSm( > )cos( > )

[fa+pB) . (a—-PB
B) 2s1n( > )sm( 5 )

a+p a-pf
© 2005( > )cos( 5 )

. (a+pB\ . (a—-PB
(D) —2sm( > )sm( 5 )

Q32 1 mark

Which of the following is equal to cos 3a sin 2a?
1 . .

(A) 3 (sin Sa + sin )
1 . .

(B) 3 (sin5a — sin a)

(©) % (sin 5 | sin g)

2 2

1{. Sa .«

(D) 3 (sm7 —sin E)
Q33

2 marks

1
Use the identity sin A sin B = 3 [ cos(A — B) —cos(A + B)] to show that

1
sinz(%c) = 3 (1 — Ccos 2) .

12
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Q34 2 marks

The diagram represents the graph of the function y = sin5x — sin 6x.

Determine the exact coordinates of the point C.

Q35 4 marks

(i) Show that 2cos(x ; y) cos(x ; y) = COS X + COS y.

(ii) Hence find all solutions to

cos40 + cos36 + cos20 +cosf =0 for0 <0 < 2.

5. Simplifying trigonometric expressions

Q36 1 mark
. . . 1 —cos2x
Which of the following is equivalent to — ?
sin 2x

(A) 1—cot2x
B) 1
(C) cotx
(D) tanx

13



5.9 7 o
A

' HSC TUTORING
Q37 1 mark

Which of the following is equivalent to tan(% + x) ?

SCC2 X

(A)

1 —tan2x
COSX — sinx

(B)

CcOSX + sinx
sinx + cosx

©

sinx — cosx

COS X + sinx
D) ————
COsXx — sinx

Q38 1 mark

[4 +4cos2
Which of the following is equivalent to the expression %‘?
—cos2x

(A) 2cot’x
(B) 2cotx
(C) 2tanx
(D) 2tan®x

Q39 1 mark

Which expression is equivalent to cos Sx cos 2x — sin 6x sin 3x?

(A) cos7x —sin9x
(B) cos3x —sin3x
(C) sin8xsinx

(D) cos8xcosx

14
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Q40 o

(a) Which of the following is equivalent to cos(2x — y) cos x + sin(2x — y) sinx?

(A) cos(x —y)
(B) cos(3x —y)
(O) sin(x —y)
(D) sin(3x — y)

t -y)+t
(b) Which of the following is an equivalent expression for an(x —y) + tany ?
1 —tan(x — y) tany

(A) tanx
(B) tan(x —y)
(C) tan(x —2y)

(D)

2tanx —tany

1 —tanxtany + tan2 y

Q41

3 marks

(i) Expand and simplify (sin 6 + cos 6)2.
cos @ — tan 0 sin 6 tan 0

o H . lf + .
(if) Hence simplify 1 +2sinfcos@®  sin6 + cosd

15



The t-formula and proving identities
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6. The t-formula (half-angle) substitution

Q42 1 mark

0
Which of the following gives the correct expression for 3sin — 2 cos 6 if t = tan 5?

6t — 2 — 2¢?
1+12
6t — 2 + 21>
1+172
6t — 2 — 2t>
1-1¢2
6t +2 — 212
1+172

(A)
(B)
©

(D)

Q43 1 mark

. X . . . .
Given that ¢ = tan 7 which of the following is an expression for 1 + sec x?

(A)

(B)

©)

(D)

Q44 2 marks

0
By making the substitution ¢ = tan 7 show that

6
cosec 6 + cotf = cot 5

16
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Q45 2 marks
With the use of ¢-results, prove that
1 +sin6 —cosé 0
—  =tan-.
1 +sin6 + cos6 2
Q46 3 marks

) X
Using ¢ = tan 7 prove that

1 +sinx + cosx
—— —tanx + Secx.
1 —sinx + cosx

Q47 3 marks

0
By using ¢ = tan 3 solve the equation V3 sin @ + cos @ = 1 for 0 < 6 < 27.

Q48 5 marks

(i) If r = tan A, find an expression in terms of ¢ for cos 2A.

(ii) Use r formulas with the substitution ¢ = tan x to prove that

sec 2x + tan 2x = tan(x + 45°).

. 4
(iii) Hence or otherwise solve sec 2x + tan 2x = 3 for 0° < x < 360°. Answer to the nearest degree.

7. Proving trigonometric identities

Q49 1 mark

Show that sin(A + B) + sin(A — B) = 2sin A cos B.

Q50 2 marks

sin 2x
Show that ——— = tanx.
1+ cos2x

17



Q51 2 marks

Use trigonometric identities to prove that

ll—cose_ 1
1+ cosf cos(g _0)

Q52 2 marks
1 +cot? 6
Prove that et = cosec 26.
2cotd
Q53 2 marks

Show that cosec 20 — cot 26 = tan 6.

Q54 2 marks

Show, without using a calculator, that

205957 cos 557 ~ 2in 50° sin 10° = 4(1 - V3).

Q55 3 marks

(i) Show that sin(a + ) + sin(a — 8) = 2sina cos .
(ii) Hence, if @, 8 and vy are the angles of AABC and siny = 2sin @ cos 8, show that AABC has two equal

angles.

Q56 3 marks

—coté.

1
Given that cos 2x = a + b and sin 2x = a — b, show that a? + b% = 7

Q57 3 marks

Given that (x + y)(x?> — xy + y?) = x> + y3, prove the trigonometric identity

sin’ 6 + cos® @
sin @ + cos @

18
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Q58 4 marks
(i) By using cos 40 = 2 cos® 26 — 1, show that

8cos*0 —8cos’ @+ 1—cosdd = 0.

2
(i) Using part (i) and by letting x = cos 6 in the equation 16x* — 16x% + 2 — V2 = 0, show that cos 46 = £
2

Q59 4 marks

2 3

Given that m = a cos’ x + 3a cosx sin® x and n = a sin’® x + 3a sinx cos? x, prove that

(m +n)*3 + (m - n)*3 = 24°8.

Q60 9 marks

(i) Show that 2 sin(k — 1)6 cos 8 — sin(k — 2)6 = sin k6.
(i) Hence show that 16 sin® @ — 20sin® 6 + 5sin @ = sin 56.

(iii) By letting x = sin 6 in the equation 16x* — 20x> + 5 = 0 and by considering the roots of the equation

formed, prove that
Ty sin’ o §
5 5 4

sin®

19
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Triple-angle identities

8. Triple-angle identities and cubic-root problems

Qo1 1 mark

Consider the identity cos 36 = 4 cos? 6 — 3 cos §. By letting x = cos 6 in the cubic equation 8x> —6x — 1 = 0,

1
show that cos 36 = ok

Q62 2 marks

Show that sin 36 = 3sin6 — 4 sin> 6.

Q63 3 marks

It is known that cos 36 = 4 cos 6 cos(% - 0) cos(g + 0). Using this result, or otherwise, solve

\/Ecose(cosze—Bsinze) =1 for0<0<2m.

Qo4 4 marks

(i) Show that cos 3x = 4 cos® x — 3 cosx.

(ii) Find all solutions to the equation cos 3x + 2 cos x = 0 over the domain [-2x, 27x].

Q65 4 marks
(i) Use the fact that cos 30 = 4 cos® 0 — 3 cos 0 to solve 8x> —6x — 1 = 0.
. b 2n 4
(ii) Hence, show that cos — = cos — + cos —.
9 9 9
Q66 6 marks

(i) Prove the identity cos 36 = 4 cos> @ — 3 cos .

(ii) Hence, find exact value expressions for three unique solutions of

8x3 — 6x = —V3.

20
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Q67 7 marks

(i) Prove the trigonometric identity
3tan 6 — tan’ 0

tan 360 =
1 -3tanZ6

using the compound angle formula.

(ii) Hence find expressions for the exact values of the solutions to the equation

3x —x3
— = V3.
1 —3x2 V3

4 7
(iii) Hence show that tan g tan ?ﬂ tan ?ﬂ = —/3.

Q68 7 marks

(i) Prove the trigonometric identity
3tan 6 — tan’ 0

tan 360 =
1 -3tan26

(ii) Use the identity from part (i) and let x = tan 6 to find the roots of the cubic equation X =3x2-3x+1=0,
and hence find the exact value of tan i

Q69 8 marks

You are given that cos 30 = 4 cos® @ — 3 cos 6 and sin 36 = 3sin 6 — 4 sin’ 6.

(i) Use this to show that
cos40 +3

sin* 0 + cos* 6 = 1

(ii) By letting x = cos 8, show that the equation
4 2\
8ct+8(1-2%) =7

T S
has roots + cos T and + cos —.

12
n S0 1
iii) Deduce that — — = —.
(iii) Deduce that cos B cos -1

21



