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Exercise 6C

1 a As sinzléhrcoszlezl
2 2

, 1 .o 1

Sol-cos”"—@ =sin"—6@

2 2

b As sin’36+cos’36=1
So:
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5sin’30+5cos* 30 =5 (sin2 36 + cos? 349)

=5

¢ Assin? A+cos’A=1
So sin? A—1=—cos” 4

sinf  sind
~ sind
tan @ % 050

cos@

=sin O x

sin @
=cosf

J1—cos? x _ Jsin? x
COS X COS X
sin x

cosx
=tanx

J1—cos?34 _ Jsin?34
J1-sin?34  +Jcos234
_ sin34
cos34
=tan34

g (1+sinx) +(1-sinx)’ +2cos’ x

=1+2sinx+sin*x+1-2sin x

+sin’ x+2cos’ x
=2+2sin’ x+2cos’ x
= 2+2(sin2 x+cos’ x)
=242
=4

h sin*@+sin?HOcos’ @
=sin? 49(sin2 6+ cos’ 49)

=sin’ @

@ Pearson

sin* @+ 2sin’ @ cos*+cos* 6

= (sin2 6+ cos’ 6’)2

=12
=1
Given 2sin@ =3cosé
So sin @ :i
cos@ 2

(divide both side by 2cos )

So tan9=i
2

As sinxcos y =3cosxsin y

sin x cos y cosxsin y

So 3

COS X COS y COSXCOS y

So tanx =3tany

As sin’ @ +cos* 6 =1
So cos’@=1-sin’ @

an? 0= sin® 6 _ sin” @
cos’d 1-sin’é@

sin @

cos@tan @ = cos @ x
cos @

=sinf

cos  cosd

tan @ B sin &
cosd

cos@

=cos @ x

sin @
_cos’ 0

sin @

cosd 1-—sin’@ 1 )
= or ———sinf

So =—
tan & sin & sin @

(cos@—sinB)(cos O +sin )
=cos’ @ —sin’ @

= (1 —sin’ 9)—sin2 0
=1-2sin* @

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



Pure Mathematics 2

b LHS =

¢ LHS =tanx+

INTERNATIONAL A LEVEL

5 a LHS :(sin6?+cosé?)2

=sin’ @+ 2sin & cos b + cos’ 6
= (sin2 6 + cos’ 9) +2sin@cos @

=1+2sinfcosfl
= RHS

—cos @

cosf
_1-cos’ 6
Y
B sin” @

cosé
sin @

=sin @ x
cosd

=sindtan @
=RHS

tan x
sinx cosx
= +

cosx sinx
B sin” x +cos” x
~ sinxcosx
B 1

~ sinxcosx
=RHS

d LHS =cos’ A—sin’ 4

= cos’ A—(l—cos2 A)
=cos’ A—1+cos’ 4
=2cos’ A-1v
=2(1-sin’ 4)-1
=2-2sin” 4-1
=1-2sin’> 4~

e LHS = (2sin@—cosf)’ +(sin @ +2cos )’

= 4sin”> @ —4sin O cos O +cos’ 0
+sin® @ +4sinOcos O +4cos’ 6

=5sin* @ +5cos’ 6

= S(Sin2 0+ cos’ 9)

=5

= RHS
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5 f LHS :2—(sin6’—cosé?)2

:2—(sin2 6 —2sin @ cos @ + cos’ 6?)
=2—(1—25in«9<:os«9)
=1+2sinfcosl

=sin’ @+ cos’ @+ 2sin Hcos b
= (sin @ +cos 49)2

=RHS
g LHS =sin’ xcos® y—cos” xsin’ y
=sin’ x(l —sin’ y)
—(1 —sin’ x) sin® y
=sin’ x—sin” xsin’ y

—sin® y+sin® xsin® y

=sin’ x—sin’ y
=RHS

a

Using Pythagoras' theorem:
x* =122 +5" =169
x=13

12

So siné =iandc050 =—
13 13

: ]
3

Using Pythagoras' theorem, x = 4

So sing=+¢andtang =—%
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6 b 7 Consider the angle ¢ where sin¢g = 2.

A

(8]

A J

' ]
X
@ © Using Pythagoras' theorem, x =~/5
J5
As @ is obtuse: a So cos¢ :T
sinf =sing =% "

and (s) A
tanf = —tan¢g =—% K’“\G

c
25 i) C
7
: [] As @ is obtuse, cos@ =—cos¢ = —?
X
Using Pythagoras’ theorem b From the triangle
x> +7* =25 tan g — o)
X’ =25 -7 J5
=576 245

x=24 5

So cosg =2 andtang =L Using the quadrant diagram
tan @ = —tan ¢

i 25

© A 5
AR
o

I ©

Y

As @ is in the fourth quadrant
cos@ =+cos¢

_
25

andtan @ = —tan ¢

=1
24
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8 a Draw a right-angled triangle with 9 Draw a right-angled triangle with
tan¢=+x/§ cosg=-=.

i [
Using Pythagoras’ theorem
, X +3 =4
Using Pythagoras’ theorem O
5 \/_ 2 ) x =4"-3
¥ =(V3) +17 =4 5

Sox=2

x=+7
sin¢=§ J7 ﬁ

So sing = Tand tan g = 3
s @ )
fan I
& C N
® © K

© ©

As 0 is reflex and tan ¢ is —ve, @is in the

Y

Y

fourth quadrant. . . .
So sin @ = —sin ¢ As 0 isreflex and cos 0 is +ve, 6 isin
the fourth quadrant.
5
2 a sinf =-sing
7
b cosg=1 = _g
As cos@ =cos¢,cosf =+ b tand=—tang
_ v
3
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10a As sin’O+cos’f=1
X' +y =1

b sin@=xandcosé =%

So, using sin” @ +cos* @ =1

2
x2+(1j =1
2

2

orx?+2-=1
4

or 4x° +y°> =4

¢ Assinf=x
sin” @ = x*
Using sin” @ +cos’ 6 =1

X +y=1

sin @

d As tan@=
cos@

So cosf =2
Y
Using sin*@+cos” 6 =1

2
2

e sin@+cosf=x
—sinf+cosf =y

Adding the two equations:

2cosf@=x+y

+
So cos6’=u

Subtracting the two equations:

2sinf@=x—-y
So sinG:u
2

Using sin® @ +cos’ @ =1

X 2.2 2
X +—=lorx"y " +x" =y

2
(x—yj +(x+y
2 2

X =2xy+y’+x°+2xp+y’ =4
2x° +2y* =4

x'+yt =2
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Using the cosine rule

2 2 2
cosp oL te b
2ac
2 2 2
cos g 127 -10°
2x8x12
64+144-100
cosB=————
192
cosB =138
cosB=2

Since sin®d + cos?0 =1
) 9\2 _

sin’ B + (E) =1

sin? B=1-4L

= 115
256

So sin B = 175
256
57
T 16
Using the sine rule
sinQ sinP
q p
sinQ sin30°
8§ 6
. 8sin 30°
sinQ = P
_8x3
6
2
3

Since sin® 6 + cos® 6 = 1
(2) +cos? Q=1
cos’Q=1-4%
-5
9
Since Q is obtuse Q is in the second

quadrant where cosine is negative.

NG

Socos Q= —3
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