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Pure Mathematics 3

Exercise 4C

1 sin2A4=sin(A4A+ A)=sin Acos A+cos Asin 4

=2sin Acos 4

2 a cos24A=cos(A+ A)

=cos Acos A—sin Asin 4

=cos’ A—sin’ 4

b i cos24=cos’ A—sin’ 4

Use cos’ A+sin’ 4=1 to simplify, so

cos2A4 =cos” A—(1-cos® A)
=2cos’ A-1

ii cos24=cos’ A—sin’ 4
= (1-sin® 4)—sin* 4
=1-2sin’ 4

3 tan2A4 =tan(A4+ A)
_tanA+tand  2tan 4

=l—tanAtanA =l—tan2A

4 a 2sin10°cos10°=sin20°
(using 2sin Acos A=sin2 A4)

b 1-2sin”25°=cos50°
using cos2A4=1-2sin> 4

¢ cos?40°—sin® 40° = cos80°

using cos2A4 =cos> A—sin’ 4

a 2B _anioe
I—-tan”5°
using tan2A4 EZta—nzA
I-tan” 4
1 1

e =
2sin24.5°c0s24.5°  sin49°

= cosec49°

f 6cos*30°—3=3(2cos’30°—1)
=3c0s60°

sin&° .
=sin8°cos8°

sec&°

=1(25in8°co0s8°) = 1sin16°
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, T ., T 2n T
COS”"— —sin” — = Ccos— = oS —
16 16 16 8

2sin22.5°¢c0s22.5°=sin2x 22.5°

2

=sin45°=—

2c0s°15°—1=cos(2 x 15°)

3

=c0s30°=—

(sin75°—cos75°)
=sin” 75°+cos’ 75°—2sin 75° cos 75°
=1-sin(2x75°)

as sin’ 75°+cos’ 75° =1, and this gives

(sin 75°—cos 75°)* =1—sin150°

=1-1=1

1
2

2tanE - -
8 =tan(2><—j=tan—=1
1—tan® * 8 8
8

(sin 4+ cos A)°
=sin® A+ 2sin Acos A +cos’ 4
=1+sin24

. T T 2
Sin—+Ccos—
( 8 SJ

\/5 2+\/§
I+—=

2 4

. T
=]l+sin— =

cos’ 30 —sin” 30 = cos(2x 36) = cos 60

6sin 26 cos 26 =3(2sin 260 cos 26)

= 3sin(2x260)
=3sin46
2tang 0
— 2 tan(2x—) =tan @
1—tan* = 2
2
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7 d 2—4sin2gs2 1-2sin? 9
2 2

52008(2X§j520089

e 1+c0s20 =1+ (2cos’ 0-1)
=+/2c0s> 0 =+/2 cos

f sin®@cos® @ =1(4sin’ Hcos’ )

(2sin O cos )

g 4sinfcosfcos2f =2(2sinfcosd)cos20
=2sin 26 cos 26
=sin46

As sin2A4=2sin Acos A with A =26

tand tan @
sec’0—-2  (1+tan’ 6)—2
_ tané@
" tan’6—1
tan &
1-tan@

:_l 2tan @
~ 2(1-tan’®

=—1tan26

i cos'@-2sin*Ocos’H+sin’H
= (cos’* @ —sin’ 8)* = cos’ 20

8 p=2cosld = cosﬁzg
cos260 =gq
Using cos26 =2cos* 0 -1
2
4
=>qg=2|—| -1
! (J
2
4
=>qg="—-1
=5

9 a cos’f=x, cos20=1-y
Using cos2f =2cos” -1
= l-y=2x-1
= y=2-2x=2(1-x)
Any form of this equation is correct

b y=cot20 = tan26’=l
y

x=tan@
2tan @

Using tan20 = ———
8 1—tan’ @

1 2x

= 2xp=1-x
Any form of this equation is correct

¢ x=sinf, y=2sinfcosd
= y=2xcosf

— cosf ==L
2x

Using sin’ @ +cos’ =1
L
4x°
= 4x* +y* =4x
ory’ =4x’(1-x%)
Any form of this equation is correct

= '+

d x=3cos20+1 = (:os20=xT_1

y=2sinf = sinezg
Using cos26 =1-2sin> @
_ 2 2
-1 2,y
3 4 2
Multiplying both sides by 6 gives
2(x-1)=6-3)"
= 3y°=6-2(x—-1)=8-2x
e 2(43—x)

Any form of this equation is correct

10 cos2x=2cos*x—1
cos2x:2(%)2 —1=1-1=-1

11 cos260=1-2sin* 6
So %=1—2sin20
= 25in29:l—%:%
= sin’ @=L

= sinf=++
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12 Draw a right-angled triangle with € as one of
the angles. The hypotenuse is 5

5
3
7] .
4
So sinf =2, cosf=4%, tang =2
3
ai tan20= 2tan26’ =_2
l-tan" 6 1-+%
3 3 16 24
=—=—X—=_
Z 2 7 7

b sin40 =2sin260cos?26

= 24 o 7 _ 336
_2X25X25_625

13a i cos2A=2cos* A—1
=2(—4) -1=3-1=-3

ii cos24=1-2sin*4
= -2=1-2sin" 4
=2sin* A=1+1=1
=sin’ 4=%
V8 2\2

=>sind=t—=+——
3 3

But 4 is in the second quarter so sin 4
is positive, and the solution is

242

sind=—-—
3
1 1
iii cosec2A4=— =—
sin2A4 2sin Acos 4
3 1
2 (1)

N2

— 9 —
NG 8

Solution Bank

: _aB
13b  tan24=024_ 7%
cos24 -3
9 7 7
A
14 Using tanf = 2tan§
—tan~ ¢
- 3_ 2tand
4 1-tan’?

= 3—3tan2g:8tang
2 2

= 3tan2g+8tang—3=0
2 2

= (3tang—lJ(tang+3J =0
2 2

SO tangzé or tan—=-3
2 2
T 6 3_7t

But 7r<6'<3—7t SO —<—<
2 2 2 4

As g is in the second quadrant, so tang is

: o 0
negative, and the solution is tanE =3

15 cosx+sinx=m
cosx—sinx=n

Multiply the equations
(cos x+sinx)(cos x —sin x) = mn
= cos’ x—sin’ x =mn

= CO0S2x =mn

16

5cm

6 cm

a Using cosine rule with

2 2 2
cosp=d tr—p
2qr
C0529=36+9—25_§_§

2x6x3 36 9
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b Using cos20=1-2sin’ @
3=1-2sin’*0@

=
= 2sin29:1—§:§

= sin’0=2
. 2
= SlngziT

As 26 is acute, @ must be in the first
quadrant so sin @ is positive, so

sin0=—2
3

17  Sketch the problem,

Vv A
- y = mx

=

|
=

=

-

a The gradient of line / is <, which is tan 8.

So tanf =2

b The gradient of y =mx ismand as y=3x

bisects the angle between y = mx and the
X-axis
2tan @
1-tan’ @
2x3 3 3 16 24

m=tan20 =

_ 4 _ 2 _°

2 2 7 T
1-(3)

6

—_

18a cos2A=cos(A+ A)
=cos Acos A—sin Asin A

=cos’ A—sin’ 4
=cos’ A—(1—-cos” A)
=2cos’ 4-1
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b The lines intersect when
4¢cos2x = 6cos’ x —3sin 2x

This equation can be written as

cos2x+3¢cos2x = 6¢os® x +3sin 2x

Use the fact that 3cos2x = 6cos> x—3, so
the equation becomes

cos2x+6¢cos’ x—3
=6cosx’ —3sin2x

= cos2x—3=3sin2x
= c0s2x+3sin2x-3=0

sin 24 _ 2sin Acos A
cos2A cos® A—sin’> 4
2sin A cos A4

_ cos’ 4
cos® A—sin’ 4

19 tan24 =

cos® 4
2sin 4
__cosA

_1_ sin A4

cos’ A
_ 2tan 4
" 1-tan’> 4

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



