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Year 11 Mathematics Advanced

Topic: Trigonometric Identities and Equations (1 of 3)
Review Questions: Reciprocal ratios and 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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Reciprocal ratios and exact values
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1. Exact reciprocal ratios (sec, cosec, cot) and evaluation

Q1 1 mark

. 7 ..
What is the value of cosec — to three significant figures?

(A) 1.00
(B) 1.15
(©) 1.41
(D) 2.00

Q2

1 mark

‘What is the exact value of sin 135° + cosec 60°?

2V2 -3
A) 7
2V2 -1
V2
2V2 +V3
C) 7
2V2 + 1
V2

(

(B)

(

(D)

Q3

. 4 iy ¢
Find the exact value of sec — cot —

3

Q4

2 marks

2 marks

What is the exact value of cot 240° cos 120°?

Q5 2 marks

. . T Vs . L
Find the value of sin 3 + sec T Leave your answer as a single fraction in exact form.
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2. Finding an exact ratio given another ratio and quadrant

Q6 1 mark

2
Iftan@ = -3 and g < 0 < . What is the value of sec 67

3

A) ——
(A) e
1

» -7
Vi3

© -7
(D) _2
Vi3

Q7 1 mark

If cos 6 = —% and 180° < x < 360°, find cot 4.

(A) ——
B) -
© =

D) —

Q8 1 mark

7
Given sinf = T for an obtuse angle 0, find the exact value of cos 6.

Q9 2 marks

4
If siné = 7 find the exact value of sec 6.

Q10 2 marks

If sinA = —% and tan A < 0. Find sec A.



Q11 2 marks

Find the exact value of cot 8 given that cos # = 0.6 and sin8 < 0.

Q12 2 marks
. 2 T

Given that cos 8 = -3 and B < 6 < m, find the exact value of cosec 6.
Q13 2 marks

13
Find tan A if cosec A = By and sec A > 0.

Q14 1 mark

If tan? 6 = 1 — €2, then the value of sec 8 + tan 8 cosec 6 is equal to:
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Working with identities

3. Simplifying expressions using identities

Q15 1 mark

Simplify 1 + tan® x.

Q16 1 mark

Simplify the expression sec x sin x.

(A) cosecx
(B) cosx
(C) tanx
(D) 1

Q17 1 mark

. . sin® x + cos? x
Simplify —
COS? x

Q18 1 mark
Which expression is equivalent to tan 6 + cot 67

(A) cosecd + secf

(B) sec @ cosecd

O 1

(D) 2

Q19 2 marks

1 —cos?@

Simplify the followi ion: ————
implify the following expression: —-——

Q20 2 marks

3
Simplify COSX. 3Cos X
sin” x
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Q21 2 marks

Expand and simplify (cosec A + 1)(cosec A — 1).

Q22 1 mark
. . . n’x— 1
Which of the following is equivalent to ———?
tanZ x + 1
(A) 1-2cos?x
(B) 1 —sec’x
1
©) —F———
sin” x — cos? x
(D) sec?x — cosecx
Q23 3 marks
2 . V5
For an angle 8, where m < § < 2m, cos 6 = 3 It can be shown that sin 6 = -3

Simplify the following expression, leaving your answer in the form aV'5 + b, where a and b are real numbers.

cos @ + 2siné
tanf — 3sin @

4. Simplifying and evaluating with related and complementary angles

Q24 1 mark

Which of the following is the same as cosec(z + 6)?

1
(A) “Snd
1
(B) cos@
1
© cos 6
1
(D) P



Q25 1 mark

Which of the following is a simplified form of —sec(180° — 6) sin §?

(A) —tané@
(B) tané
O 1

(D) -1

Q26 1 mark

. . . . 7
Which expression is equivalent to cos? (— - 9) cot6?

(A) cos26 cotd
(B) sinfcosf
sin® @
cosf
(D) sin” @ cot @

©)

Q27 2 marks

Fully simplify a3 570
sin + cos

cos 57°
Q28 2 marks
Simplify completely cos(z + 6) cos(mr — ) — 1.
Q29 1 mark

Which of the following is a simplified form of
sec(180° — @) 0
tan(360° — 6)
(A) —sin6
(B) —cosect
(C) sinf
(D) cosecd
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Q30 3 marks

Fully simplify the following expression.

sin §

cos(270° — 6)

cos 60°

5. Proving identities

Q31 2 marks

tan 45°

By expressing sec 6 and tan 8 in terms of sin # and cos 6, show that

sec’ 0 —tan’ 6 = 1.

Q32 2 marks

Prove: tanx + cotx = secx cosecx.

Q33 2 marks

Prove that (secx + tanx)(secx —tanx) = 1.

Q34 2 marks
sin A
Show that cot A + A cosec A.
1+cosA
Q35 2 marks

Prove that sec 0 — cos§ = sinftan 9.

Q36 2 marks

1 1
Prove + =2secx.
secx —tanx secx + tanx

Q37 3 marks

Prove that sin* 8 — cos* @ = 2sin?6 — 1.
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Q38 3 marks

1+ 1-
Prove that cose _ cose

= 4 cot ¢ cosec .
1—cosg 1+cosep 4 ¢

Q39 2 marks

Prove that . A
sin” 6 + cos” 0
— 5, t2= sec’ @ cosec? 6.
sin” 0 cos? 6

Q40 3 marks

1+ cos@

Prove that (cot 6 + cosec §)? = .
1 —cosf

10



