Pure Mathematics Year 2

SolutionBank

Trigonometry and modelling 7C

1 sin2A=sin(A+ A) =sin Acos A+cos Asin A

2 a

b

=2sin Acos A

cos2A=cos(A+A)
=c0s Acos A—sin Asin A
=cos® A—sin® A

i cos2A=cos? A—sin® A
Use cos® A+sin® A=1 to simplify, so
cos2A =cos” A—(1L—cos® A)
=2cos* A-1
i cos2A=cos® A—sin® A
=(1-sin® A)—sin® A
=1-2sin’ A

3 tan2A=tan(A+A)

_ tanA+tan A 2tan A
1-tan Atan A 1-tan® A

2sin10°cos10° =sin 20°
(using 2sin Acos A °sin2A)

1—2sin® 25° = cos50°
using cos2A=1-2sin* A

cos? 40° —sin? 40° = cos 80°
using cos2A=cos’ A—sin® A

% =tan10°
1-tan“5°
2tan A

using tan2A= ————
g 1—-tan? A

1 1

2sin 24.5°c0s24.5° sin49°
= cosec 49°

6cos” 30°—3=3(2cos” 30°—1)
=3c0s60°

sin8°

sec8°

= 1(23in 8°c0s8°) = 1sin16°
2 2

=sin8°cos8°

2s5in 22.5°c0s22.5° =sin2x 22.5°

2

=sin45°=—
2

200s%15° —1 = cos(2x15°)

N

=00s30°=—

(sin 75° — cos 75°)?
=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

=l——=—
2 2

2tan = _ -
—8:tan(2><—j:tan—=1
1-tan? ™ 8 8

8

(sin A+cos A)?
=sin? A+2sin Acos A+cos® A
=1+sin2A

. T T 2
sin= +cos —
( 8 8)

1+£=2+\E

2 4

=1+sin T_
4

cos® 39 —sin® 30 = cos(2 x 36) = cos 60

6sin2gcos2g = 3(2sin2gcos2q)

=3sin(2x 26)
=3sin 46
2tang 0
—20 :tan(2x—j =tan @
1—tan2E 2
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2 —_
7d 2—4sin2€:2(1—25in2(gD Ja CO? q=x, cos2q=1-y
2 2 Using cos28 =2cos” -1
0 = 1-y=2x-1
=Zcos(2><§}:20050 —y=2-2x=2(1-X)

Any form of this equation is correct

\J1+cos2qg = \/1+ (2cos’ g -1)

€ b y=cot26 = tan20 = =
=+/2cos’q y
= V20084 X=tand
Using tan 20:2ta—r120
1 1-tan“ o
f sin®@cos® @ == (4sin*Gcos® ) 1 2x
4 = —= >
1 y 1-x
=Z(28Int9COSt9)2 = 2xy=1_X2
1 Any form of this equation is correct
:Zsinzze

C x=sing, y=2singcosq

g 4singcosqgcos2q = 2(2singcosq)cos2q =y =2xcosd

= 2sin 20.c0s 20 — cosg =
=sin46 2X
As sin 2A = 2sin Acos A with A= 26 Using sin® 6 +cos” 0 =1
2
2, ¥ _
tang tang = Xt !
sec’g-2 (1+tan’g)-2 = 4x* +y? =4x?
__fang ory’ = 4x*(1-x?)
tan’qg-1 Any form of this equation is correct
__tang
©1-tan? _ _x-1
q d x=3c0s20+1 = 0820 ="——
__1( 2tan @ j 3
2\1-tan" 0 y=2sin0 = sing="2
1 _ 2
=—5tan2¢ Using cos260 =1—2sin 6
_ 2 2
I CoS"g-2sin“gcos g+sin’q 3 4 2
= (cos® g - sin g)? Multiplying both sides by 6 gives
= cos’2q 2(x-1)=6-3y’
= 3y*=6-2(x-1)=8-2x
p
8 p=2cosd cosf =— -
p = > IV 2(4-x)
c0s20=4 Any f ft?f tion i t
Using cos 20 = 2c0s% 01 ny form of this equation is correc
2
jqzz[ﬁ) -1 10 cos2x =2¢0s*x -1
2 1y, 1 7
p? cost=2(—j —1==—-1=—
—q="-1 4 8 8
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11 cos2g =1-2sin’q
So §:1—25in2¢9
25
23 2

= 2sinf=1-—=—
25 25

= sin26?:i
25

= sin9=J_r1
5

12 Draw a right-angled triangle with @ as one of

the angles. The hypotenuse is 5

9 []
4

So sin0=§, cos@:ﬂ, tan49=§

5 5 4
2tand 3
1-tan’0 1-2
16 24

3
=—X— = —
2 7 7

a i tan20=

ii sin29:25in6’cos€=2x§x£:ﬁ
5 5 25

iii cosZG:cosze—sin20=E—i=l
25 25 25

b
sin48 = 2sin 260cos 26

24 7 336

=2X—X—=—v
25 25 625

13a i €0s2A4=2cos’ A-1
2
zz(ij g2 7
3 9 9

i c0s24=1-2sin*4

= —g =1-2sin? A

:ZsinzA:1+Z:E
9 9
:>sin2A=§
9
J8 22

=SinA=+—=+
3 3

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

sinA=&
3
ili cosec24= _1 =— L
sin2A4 2sin Acos 4
3 1
2x¥x(—%)
.9 _ 2
42 8
_42
b tan2a=3N2A_~%
Cos2A -3
W2 9 a2
9 7 7
1
14 Using tang= =212
1-tan” 4
3_ 2tang
4 1-tan’¢
, 0
= 3-3tan E:Btan—

= 3tan2g+8tang—3=0
2 2

= (3tang—1j(tan Q+3j =0
2 2

SO tanQ:% or tanQ:—B
2 2

But 7t<9<3—7t SO £<€<3—7t
2 2 4

As g is in the second quadrant, so tang §

negative, and the solution is tan g =-3

15 cosx+sinx=m
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CoSX—sinX=n So tan<9=§
Multiply the equations 4
(cos x+sin x)(cos x —sin x) = mn b The gradient of y = mxismand as y=2x
2 HJ
= COs" X—=sIn"x=mn bisects the angle between y = mx and the
= €0S2X=mn X-axis
2tan @
m=tan20 = ————
16 1-tan®@
4 _2x§ 3 316 24
= M T N e
e 5cm 1_(%) % 2 1 7

18a cos2A=cos(A+ A)

20
P R =cos Acos A—sin Asin A
6 cm
=cos? A—sin? A
a Using cosine rule with — cos? A— (1—cos? A)
2 2 2
cosp=4*tr-pP =2cos> A-1
2qr
36+9-25 20 5 b The lines intersect when
c0S20=———=—=— 2 .
2x6x3 36 9 4cos2x =6c0s° Xx—3sin 2x
_ _ This equation can be written as
b Using cos2g=1-2sin’q C0OS 2X +3¢0S 2X = 6.0s? X +3sin 2x
5:1—23in249 Use the fact that 3c0s2x =6c0s* x—3, SO
the equation becomes
= 23in20:1—§:ﬂ cos2x+6cos? x—3
, 9 9 =6c0os x* —3sin 2x
= sin29=§ = €c0S2X —3 = 3sin 2x

«/5 = €0S2Xx+3sin2x-3=0
= S|n0:i?

As 26 is acute, & must be in the first sin2A  2sin Acos A
. . .. 19 tan2A= = -
quadrant so sin @ is positive, so cos2A  cos? A—sin? A
Singzﬁ 2sin Acos A
3 _ cos® A
cos® A—sin® A
17  Sketch the problem, T2 A
A cos” A
) y =mx 2sin A
5 ___CosA
y=3x 1 sin® A
99 cos? A
> _ 2tanA
~1-tan*A

a The gradient of line I is 2, which is tan@.
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