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6.2) Graphs of 𝐬𝐞𝐜𝒙, 𝐜𝐨𝐬𝐞𝐜 𝒙 and 𝐜𝐨𝐭𝒙
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Worked Example
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Sketch the graph in the interval −2𝜋 ≤ 𝑥 ≤ 2𝜋:

𝑦 = 𝑐𝑜𝑠𝑒𝑐 𝑥 +
𝜋

4
                                                                       𝑦 = cot(𝑥 −

𝜋

3
)

T.148 6B: Qs 2-6, P.43 6.2: Qs2-5



Worked Example
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Sketch the graph in the interval −2𝜋 ≤ 𝑥 ≤ 2𝜋:
𝑦 = 2𝑐𝑜𝑠𝑒𝑐 𝑥                                                                 𝑦 = 3cot 𝑥



Worked Example
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Sketch the graph in the interval 0 ≤ 𝑥 ≤ 2𝜋:
𝑦 = 6 + 𝑐𝑜𝑠𝑒𝑐 4𝑥                                                    𝑦 = cot 3𝑥 − 5



Worked Example

Page 22

State the range of:
𝑦 = 𝑐𝑜𝑠𝑒𝑐 𝑥, 𝑥 ∈ ℝ, 𝑥 ≠ 𝑛𝜋, 𝑛 ∈ ℤ 𝑦 = 𝑐𝑜𝑡 𝑥, 𝑥 ∈ ℝ, 𝑥 ≠ 𝑛𝜋, 𝑛 ∈ ℤ

T.148 6B: Qs 7-8



Worked Example
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Find the range of values of 𝑘 for which 2 + 7 sec 𝑥 = 𝑘 has 
no solutions.

Find the range of values of 𝑘 for which 3 𝑐𝑜𝑠𝑒𝑐 𝑥 − 5 = 𝑘
has no solutions



Worked Example
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Find the maximum and minimum of the graph, stating the smallest positive values of 𝜃 at which they occur:

𝑦 =
1

2 + 3 sec 𝜃 

T.148 6B: Qs -+, P.43 6.2: Qs6+



6.3) Using 𝐬𝐞𝐜𝒙, 𝐜𝐨𝐬𝐞𝐜 𝒙 and 𝐜𝐨𝐭𝒙
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Simplify: 
c𝑜𝑠 𝜃 ta𝑛 𝜃 cosec 𝜃

Simplify: 
sin 𝜃 cos 𝜃  𝑐𝑜𝑠𝑒𝑐 𝜃 − sec 𝜃

T.152 6C: Qs 1-3, P.45 6.3: Qs 1-2
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Prove that: 
tan 𝜃  𝑠𝑒𝑐 𝜃

secଶ 𝜃 + 𝑐𝑜𝑠𝑒𝑐ଶ 𝜃
≡ sinଷ 𝜃



Worked Example
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Prove that: 
cosec 𝑥 − si𝑛 𝑥 ≡ cos 𝑥 cot 𝑥



Worked Example
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Prove that: 
1 + sin 𝑥 𝑠𝑒𝑐 𝑥 − tan 𝑥 ≡ cos 𝑥

T.152 6C: Q 4, P.45 6.3: Qs 5-6



Worked Example
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
𝑐𝑜𝑠𝑒𝑐 𝜃 = 1

Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
cot 𝜃 = 3



Worked Example
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
𝑐𝑜𝑠𝑒𝑐 𝜃 = 2

Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
cot 𝜃 = −3



Worked Example
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Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
𝑐𝑜𝑠𝑒𝑐 𝜃 = 0

Solve in the interval 0 ≤ 𝜃 ≤ 2𝜋:
cot 𝜃 = 0



Worked Example
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Solve in the interval −180° ≤ 𝜃 ≤ 180°:
𝑐𝑜𝑠𝑒𝑐 𝜃 = − 2

Solve in the interval −180° ≤ 𝜃 ≤ 180°:
cot 𝜃 = − 3

T.152 6C: Q 5-8, P.45 6.3: Qs 3,6



Worked Example
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Solve in the interval 0° ≤ 𝜃 ≤ 360°:
1 − tan 𝑥

1 − cot 𝑥
= 2

T.152 6C: Q 9+, P.45 6.3: Qs 7
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6.4) Trigonometric identities
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Notes
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Worked Example
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Prove that: 
𝑐𝑜secଶ 𝜃 − sinଶ 𝜃 ≡ cosଶ 𝜃 (1 + cosecଶ 𝜃)



Worked Example
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Prove that: 

𝑠𝑒𝑐ସ 𝜃 − tanସ 𝜃 =
1 + sinଶ 𝜃

1 − sinଶ 𝜃



Worked Example
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Given that tan 𝐴 = −
ଷ

ସ
and angle 𝐴 is obtuse, find the exact values of sec 𝐴 and sin 𝐴



Worked Example
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Given that cos 𝐴 =
ଷ

ହ
and angle 𝐴 is reflex, find the exact values of tan 𝐴 and cosec 𝐴



Worked Example
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Given that 𝑥 = 𝑐𝑜sec 𝜃 + cot 𝜃, express in its 
simplest form:

𝑥ଶ +
1

𝑥ଶ
+ 2

T.156 6D: Qs 7+,  P.45 6.4: Qs 5+



6.5) Inverse trigonometric functions
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Graphs

Fully label:
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Worked Example
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Work out, in radians, the values of:

a) arcsin
ଶ

ଶ

b) arccos 1

c) arctan − 3

T.160 6E: Qs 1-4,  P.46 6.5: Qs1-4



Worked Example
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Given that 𝑦 = arcsin 𝑥 , −1 ≤ 𝑥 ≤ 1 and 0 ≤ 𝑦 ≤ 𝜋, 
a) Express arccos 𝑥 in terms of 𝑦
b) Hence evaluate arcsin 𝑥 − arccos 𝑥



Worked Example
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Prove that for 0 ≤ 𝑥 ≤ 1, arcsin 𝑥 = arccos 1 − 𝑥ଶ and give a reason why this result is not true for
−1 ≤ 𝑥 ≤ 0

T.1600 6E: Qs +5,  P.46 6.5: Qs5+
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Past Paper Questions
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 



Summary of Key Points

Page 76 T.162 mixed Ex ,  P.47 BSG


