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MATHEMATICS — PURE B - TRIGONOMETRY - SEC,
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Trigonometry (sec, cosec, cot identities)

Every reciprocal trig identity question from the legacy WJEC C3 papers (June 2011 - June 2017) for new-spec A2 Unit
3 trigonometry

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 hours 39 minutes

Derived from the legacy C3/C4 paper’s pace of ~1.25 min/mark (79 marks over 10 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK For Examiner’s use only
This is a comprehensive practice question pack, not Q Source Max | Mark Q Source Max | Mark
a single mock paper. It contains questions from the T 5 6 |Jan14Q2 s
legacy WJEC C3 and C4 papers (2008 modular spec)
that maps onto new-spec A2 Unit 3 Topic 6 (2.3.5). 2 |Jan12Q2 ) 7 |Juni4Q2 6
Questions are ordered chronologically. 3 |un12q2 8 8 |JuntsQ2 /

9 [Junie Q2 9
INSTRUCTIONS 4 | Jan13Q2 9 10 | Jun17 Q2 9
Use black ink or black ball-point pen. Show all working 5 | Jun13Q2 9 Total 79
— method marks are awarded for clear setup.

A calculator is allowed (except where specified by
individual questions). The WJEC Formula Booklet may be
referred to.

All question content is © WJEC CBAC Ltd. and reproduced
for revision purposes.



PAGE 2 - SPECIFICATION REMINDER PureB-2.3.5-2017 spec

Trigonometry (sec, cosec, cot identities) — what the new
spec asks

WJEC GCE A Level Mathematics (from 2017) - Unit 3: Pure Mathematics B - Topic 2.3.5.

Reciprocal identities 2.3.5 Solving sec/cosec equations 2.3.5

o secl = L cscf = Lo, cot§ = L. e Convert everything to a single ratio using the

e 1+tan?f = sec?f. identities above.

e 1+cot’f = csc?é. o Substitute u = sec (or tan) to get a polynomial.

e Discard roots outside the principal range; find all
solutions in the given interval.
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Trigonometry - sec, cosec, cot in one page

PureB-2.3.5-2017 spec

Quick-reference notes — revisit before each section. Don’t use during questions.

The three reciprocal ratios
secd = 1/ cosé.

csch =1/siné.

cot§ =1/tan6 = cos@/sinb.

Principal values
secl > 1orsecld < —1.
cscf > 1orcescld < —1.

cot @ can take any real value.

Pythagorean identities
sin? 0 + cos? 0 = 1.
1+ tan? = sec? 6.
1+ cot? @ = csc? 6.

Quadratic structure

Equations like asec? + bsecd + ¢ = 0:

solve as quadratic in sec.
Then find all 8 in the range.

Solving strategy

Convert everything to sec and tan (or
csc and cot).

Substitute u = sec 6 to reduce to a
polynomial.

Discard u values outside the principal
range.

No-solution case
If | secd| < 1in your solution: no real ¢
exists.

State this explicitly — don’t leave
blank.



SECTIONT6

Trigonometry (sec, cosec, cot identities)

Questions 1-10 - 79 marks



Question 1 WJEC C3 June 2011- Q2 6 marks

2. Find all values of @ in the range 0° < 6 < 360° satisfying

2cosec’d + 3cot® O + 4cosech = 9. [6]



Question 2

WJEC C3 January 2012 - Q2

(a)  Show, by counter-example, that the statement
sin(@ + ¢) =sin6 + sin g

is false. [2]

(b)  Find all values of 6 in the range 0°< 6 <360°satisfying

sec?@+8 = 4tan? @ + Ssech. [6]

8 marks



Question 3

WJEC C3 June 2012 - Q2

(a)  Show, by counter-example, that the statement
‘If cos@ = cos¢ then sinf = sing’
1s false. [2]
(b)  Find all values of @ in the range 0° < 6 < 360° satisfying

13 tan’@ = 5 sec’® + 6 tané. [6]

8 marks



Question 4

WJEC C3 January 2013 - Q2

{a) (1) Show, by counter-example, that the statement
cos’@=1 —sin’6

1s false.

(i1)  Write down a value of @ which does satisfy the equation
cos’0=1-sin’6. [3]

(b)  Find all values of 81in the range 0° < 8 < 360° satisfying
dcosec?d =9 — 8coté. [6]

9 marks



Question 5

WJEC C3 June 2013 - Q2 9 marks

fa)  Find all values of @in the range 0° < 8 < 360° satisfying
dcot’g — 8 = 2 cosec?d - 5 cosech. [6]
(b)  Find all values of ¢ in the range 0° < ¢ < 360° satisfying

sec + 2tang = 0. (3]



Question 6 WJEC C3 January 2014 - Q2 8 marks

2. (a) Show, by counter-example, that the statement
‘If x is an acute angle then sin(x + 30°) > sin x°
is false. [2]
(b) Find all values of 6 in the range 0° € 8 < 360° satisfying

15cosec?d + 2cot @ = 23. [6]



Question7 WJEC C3 June 2014 - Q2 6 marks

2. Find all values of 8 in the range 0° £ 8 < 360° satisfying

8tan?@ — Ssec’0 =7 + 4sec [6]



Question 8 WJEC C3 June 2015 - Q2 7 marks

2. (a) Find all values of @ in the range 0° < € < 360° satisfying
7 cosec? —4 cot? @ = 16 + 5 cosec O [6]
(b) Without carrying out any calculations, explain why there are no values of ¢ in the range
0° < ¢ < 90° which satisfy the equation

4sec+ 3 cosecp= 0. (1]



Question 9

WJEC C3 June 2016 - Q2

(a) Find all values of 8in the range 0° < 8 < 360° satisfying

3 cosecd (cosec@—1) = 5cot?H-9. [6]

(b)  Find all values of ¢ in the range 0° < ¢ < 360° satisfying
2 cosech + 3 seco = 0. [3]

9 marks



Question 10

WJEC C3 June 2017 - Q2 9 marks

(a) Find all values of @in the range 0° < 6 < 360° satisfying

6tan26— 6 =4sec20+ Ssech. [6]

(b)  Find all values of ¢ in the range 0° < ¢ < 360° satisfying
3secop+ Stang = 0. [3]



END OF TRIGONOMETRY - SEC, COSEC, COT PACK
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