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Trigonometric identities and equations 10C

. . 4 . 2 2 4
1 a As sin216+coszlezl 1 i sin*@+2sin ecog +cos* @
. . =(sin” 0 +cos’ 0)
So1-cos*=#=sin*=4 _q2
2 2 =
=1
b As sin®30+cos’30=1
So: 2 Given 2sin @ =3cosé
55in” 3 + 5cos” 30 = 5(sin” 36 + cos 30) 5o SN0 _3
_5 cosd 2
- (divide both side by 2cos &)
3
c As sin® A+cos’ A=1 So tan9=§

So sin? A—1=—cos? A
3 As sinxcosy =3cos xsiny

sin@ sin@ ) .
= o sin xcos y _3cosxsmy

~sin@ S
tan ¢ 4050 COSXCOSY  COSXCOSY
=sin0xc?se So tanx=3tany
sing
= 0S¢ 4 a Assin@+cos’o=1

So cos’@=1-sin’@

J1-cos? x _ Jsin? x

COS X COS X sind  sin’é@
. b tan?d= =
_Ssnx cos’@ 1-sin’@
COS X
= tanx c cos@tanezcosexsme
coséd
; J1-cos?3A _ +/sin?3A =sind
_ ain2 2
\/1 sin® 3A si\r{%c,): 3A d cos®  cosd
= ~sind
Cos3A tand 4059
=tan3A cosd
=C0S@x——
) ) sin
g (1+sinx) +(1-sinx)" +2cos’ x _ c0s? 0
=1+ 2sin X +sin® X +1—2sin X sin@
+sin? X+ 2cos’ X So cosezl—_sinzeor _1 —sin®
=2+2sin? x+2cos? x tan¢ sing sing
=2+2(sin’ x+cos’ x) e (cos@-sin@)(cos@+sind)
=2+2 =c0s? @ -sin’ 0
=4 =(1—sin29)—sin26
h sin*@+sin?@cos? @ =1-2sin’0
:sinze(sin26?+cos2 9)
=sin’ g
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5 a LHS =(sinf+cosd)’ 5 f LHS =2—(sind—cosd)’
=sin® @+ 2sin#cos P +cos’ § =2—(sin29—25in00059+c0520)
=(sin” @+ cos’ 0) + 2sin O cos —2—(1-2sinHcosh)
=1+2sin@cosd =1+2sinécosé
=RHS =sin” @+ cos® @+ 2sinHcos b

1 =(sin 6’+cos€)2
b LHS =————-cosé
cos 6 =RHS
_1-cos® 0
cosé
sin2 o =sin2x(1—sin2 y)

~ cos ~(1-sin*x)sin’ y

g LHS =sin®xcos® y —cos” xsin’ y

=singx—— =sin® x—sin? xsin’ y
—sinOtan g —sin® y +sin® xsin®y
=RHS =sin®x—sin’y

=RHS

1
¢ LHS =tanx+——
tan x 6 a
sinXx cosX
= t——
CoSX Sinx 5
_sin” x+cos’ x 5
sin X cos X
_ 1 ¢ O
Y 12
sin X cos X

=RHS

Using Pythagoras' theorem:
d LHS =cos* A—sin® A x* =12° +5° =169
=cos® A—(1-cos’ A) x =13
=cos” A-1+cos” A S0 sinf=—andcosd = 2
=2c0s’ A—1"
=2(1-sin” A)-1 b
=2-2sin* A-1
=1-2sin®* AV 5

e LHS = (2sin@-cosd)® +(sin @+ 2cosH)*

= 4sin® O —4sin @ cos O +cos’ @ ¢ []
3

+sin® @+ 4sin@cos O +4cos® 6
=5sin’ @ +5c0s’ 0 Using Pythagoras' theorem, x = 4

=5(sin’ 6+cos’ ) So sing=4andtang=—4

=5
=RHS
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6 b 7 Consider the angle ¢ where sin¢g = %.

Y

‘ ]
© © Using Pythagoras' theorem, x =+/5
J5
As @ is obtuse: a So cos¢= 5
sin@=sing=1% N

and (s) A
tand=—-tang=—% r\ﬂ

Y

c
25 i G
7
: = [ ] As 6 is obtuse, cosez—cos¢=—§
Using Pythagoras’ theorem b From the triangle
X?+7% =25 2
tang=—
x? =25 -7° J5
=576 25
X=24 5
So cosg =2 andtang =4 Using the quadrant diagram
tand =—tan g
A ~ _&
@ A 5
8 Draw a right-angled triangle with
\ > tang = +/3

/—
9& \/§
T @ 1

As @ is in the fourth quadrant i
COS & = +CoS ¢ o
24 ]
=% I
andtan @ = —tan ¢ Using Pythagoras’ theorem
2
- X' =(V3) +1° =4
Sox=2
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As @ is reflex and tan¢ is —ve, ¢is in the
fourth quadrant.

So sind=-sing
B
2
cos¢g =13

As cos@ =cosg¢, cosb =+

Draw a right-angled triangle with
cosg=3.

° ul
Using Pythagoras’ theorem
X +3 =47
X2 — 42 _32
=7
X=A/7
N J7

So sing :Tand tan ¢ =?

; ®
AN

AN '
ANV

As @ isreflex and cos @ is +ve, @ isin
the fourth quadrant.

10a

SolutionBank

sin@=-sing

N

4
tand =—tan ¢

N

3

As sin?@+cos’ 0 =1
X +y?=1

sing = xandcosH:%

So, using sin®@+cos’ A =1

2
x2+(%j =1
2

orx?+L =1
4

or 4x*+y> =4

As sing = x
sin®@=x°
Using sin*@+cos’ @ =1
X +y=1
sin@

As tanf =——
cosd

Using sin*@+cos* 0 =1
X2
X2 +7=1 or x’y* +x* =y®

sin@+cosf = X
—sin@+cosf =y

Adding the two equations:

2c0s@ =x+Yy
So cosez%

Subtracting the two equations:
2sin@=x-y

So sing=>—Y
2
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10e Using sin®@+cos*@=1 12a Using the sine rule
2 2 sinQ sinP
X—y X+Y b, AL
( 2 j { 2 ) - P
sin sin30°
X2 —2Xy + Y2+ X2+ 2xy+y =4 8Q: 5
2x* +2y* =4 SinQ_85in30°
XC+yi=2 T 6
8x%
11a Using the cosine rule = 5
2,2 R
cosB:u :E
2ac
cosB = 8% +12? —10?
~ 2x8x12 b Sincesin?6+cos?f=1
2
COSB:W (%) +cos’Q=1
cos?’Q=1-4
cosB=1% _ s
_9 9
C0SB =15 Since Q is obtuse Q is in the second
: : quadrant where cosine is negative.
b Since sin%g + cos?0 =1 75
. 2 —
sin?B + (&) =1 So cos Q —
sin?B=1--£
= 15
256
SosinB = n
256
57
16
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