A-LEVEL MATHEMATICS « EXERCISE SHEET

2.3 Trigonometry (reciprocal, compound,
double angle, R-formula)

Name: ~ Class: . Date: - Total: 12 marks

KEY WORDS r-formula i f /430 o compound & 5ffi « double angle f#%ff
o further trigonometry —ffj=#

Objective

Build the skills to answer exam questions on further trigonometry = ffiz¢ — the
reciprocal functions, the identities sec? = 1 + tan? 0, compound & & ff and double
angle —f%ffi formulae, and the R-formula #j g /A3t

You must be able to:

o usesec’ =1+tan?6 and csc?f =1+ cot?
e apply compound- and double-angle formulae
o write asinf + bcosf as Rsin(6 + «) and solve

1 Worked examples

B Reciprocal identity & R-formula

sec=1/cos6 - asymptotes at 90°, 270

— cosf
— secBH=1/cosH

0 90° 180° 270° 360°
angle 6

sec = 1/ cos O rises to an asymptote wherever cos = 0
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- sinB —écose — tan6

g —

The underlying sine and cosine graphs

o

+66.4°, £104.5°.
R-formula: asinf + bcosf = Rsin(f + o), R = Va? + b?, tana =

Q|

2 Practice

2.1 Write sec? § in terms of tan 6.

2.2 Use a double-angle formula to write sin 26 in terms of sin§ and cos 6.

3 Exam-style questions
3.1 Expressed as Rsin(f + «), the value of R for 3sinf + 4 cos 6 is:
AlB] ADb
G
C V7
D 12
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0
-1 A
sin, cos: period :360", amp 1 - tan: period 180°, asymptotes: at90° +180°k
. I R |
T T T 1
0 90° 180° 270° 360°
angle 6

Solve 2tan?f + 3secf = 18 for —180° < 0 < 180°. Use tan?f = sec’*6 — 1:
2sec’ 0 + 3sec — 20 = 0 = (2secld — 5)(sech +4) = 0. cos = 2 or —; = 0 =



3.2 Express 5sinf — 12 cosf in the form Rsin(f — ) with R > 0 and 0° < a < 90°.

w

1
3.3 Show that = 2sec? . 3
(a) Show tha 1 —sinf + 1+sinf sec 3]
(b) H 1 ! + ! 8 for 0° < 6 < 180° 3
ence solve =8 for 0° <4 K ) :
v 1—sinf 1-+sinf 3]
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