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More trigonometry

Reciprocals: sec = -, csc = -, cot = —.
COs sin tan

sec? 0 =1 -+ tan? 9.

Compound & double angle ; R-formula
asinf + bcosf = Rsin(0 + «).



More trigonometry, in detail

I : o\
secO=1/cosO - asymptotes at 90°,270° - |sec|=1

— Cco0s6
— secB=1/cosbO

0 90° 180° 270° 360°
angle 6

- : _ 1 _ 1 1
Reciprocals: sec = =, csc = &, cot = .
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Worked example — reduce to one function first

Solve 2 tan®f + 3secd = 18. Always reduce to one trig

replace tan? 6 with sec? 6 — 1 function before solving.

2(sec2 0 —1)+ 3secd = 18 The identity you need

92502 6 & 3sech — 20 — 0 is the one that converts
sect0 oseet = 20 = the squared term — here

a quadratic in secf: factorise, then take tan2 — sec?
cosf = 1/sect



The three reciprocal functions, and their identities

1
secant secf =
cos
1
cosecant cosec = —
sin 6
1 cos
cotangent cot§ = =

tan®  sinf

from sin? + cos? = 1 divide by cos? : 1+ tan?60 = sec? 0

and by sin? 6 1 + cot? 0 = cosec? 0

compound an-

- sin(A + B), cos(A + B), tan(A + B) — and the double-angle forms that follow

“co” pairs with sine, not cosine: cosecant is 1/sin. Getting that backwards is the stan-
dard slip.
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Exercises 2.1-3.1

2.1 Write sec? 6 in terms of tan 6.

2.2 Use a double-angle formula to write sin 20 in terms of sin# and cos 6.

3.1 Expressed as Rsin(f + «), the value of R for 3sinf + 4 cos € is:
L &;

B7

C V7

D 12
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Exercises 2.1-3.1

2.1 Write sec? 6 in terms of tan 6. [1]

2.1

o sec?f =1+tan’0

2.2 Use a double-angle formula to write sin 26 in terms of sin # and cos 6. [1]

2.2

e sin20 = 2sinfcos @

3.1 Expressed as Rsin(f + «), the value of R for 3sinf + 4 cos € is: [1]
L &;

B7

C V7

D 12

3.1A
« R=V3?+42=5
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Exercise 3.2

3.2 Express 5sin ) — 12 cosf in the form Rsin(f — «) with R > 0 and 0° < a < 90°. [3]
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Exercise 3.2

3.2 Express 5sin ) — 12 cosf in the form Rsin(f — «) with R > 0 and 0° < a < 90°. [3]

3.2
e« R=Vb5>+122=13; tana = 2 = a = 67.4% 13sin(f — 67.4°)
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1

. how th = 2sec?d.
3.3 (a) Show t atl—Sin9+1—|—sin0 sec” 0
(b) H 1 L ! 8 for 0° < 0 < 180°

ence solve =8 for 0°< 0 < :

" YOl sino 1 +sind '
3.3
(a)

(1+sinf) + (1 —sinb) 2 2

d d i tor: = =
common denommator (1 —sind)(1 + sin0) 1 —sin?0  cos?6

(b)

. QSeC20=8:>S€C20=4:>00829=%:>COS€9=:|:%; 0 = 60° or 120°

= 2sec?d



