Pure Mathematics

Trigonometry — Answers (Year 13)
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Exercise B

1 a sec®(l#) b tan# c 1
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i1 k 4 cosec’ 24
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6 a LHS. = (sec? i — tan® f(sec? d + tan® f)

= 1{sec* 6 + tan® §) = K.H.5.
b LHS =(1+cot’x)— (1 - cos’x)
=cot2x + cos?x = R.H.S.
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h LHS =sectf—siné@= (1 +tan®d — (1 — cos® #)
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Exercise C

1 Example: With A =60°, B =30°,

V3
sin(A + B)=5in 90°=1; sinA +sin B = ; K ;» #1
[You can find examples of A and B for which
the statement is true, e.g. A = 30°, B = —30°, but
one counter-example shows that it is not an
identity.|
2 cos{f@— @) =cosfcosd+sinfsin g
= sin?fA+ cos’A=1as cos =0
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g L.H.S. = [sin 45° cos & + cos 45° sin )
+ [sin 45° cos ¢ — cos 45° sin ¢°)°
=3 [(cos & + sin ) + (cos & — sin 67
= 3 [cos? & + sin? ¢ + 2 sin & cos &
+ cos? (F +sin® # — 2 sin # cos €|
=3[1+1]=1=RH.S.

h L.H.S. = |cos A cos B - sin A sin B] X
[cos A cos B + sin A sin B|
= cos® A cos? B—sin® A sin’ B
=cos” A cos? B— (1 —cos* A)sin* B -
= cos® A (cos? B + sin? B) —sin’ B
=cos* A —sin® B = R.H.S.
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e 153.4° 161.6° 333.4° 341.6°
£ 0° 90
14 a 30° 270° b 30° 27(°

tan 45° + tan 30°
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3
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16 cos 1057 = cosiel + 45)°
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4 4
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¢ B0 g5,

18 a 3(sin x cos ¥ — cos x 5in y)
—{sinxcosy+cosxsiny) =0
= 2sinxcosy-4cosxsiny=0

Divide throughout by 2 cos x cos y
=tnyr-2tany=0sotanx =2 tan y
b Usingatanx=2tany=2tan 45" =2

50X =63.4°, 243.47
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19 2

an X —;
20 3:: +31
nx =
o + 5y
21 a b 3 —{—E%)
22 a 45 b 225

23 cosy=sinxcosy+siny cosx
Divide by cos x cos ¥ = secx = tan x + tan ¥,
50 tan ¥ = sec ¥ — tan x
23 !
tan x + V3 1

m =E ={(2+Vitanx=1-2V3, 50

1-23 _ (1-2312-13)

tan x = Ve 1 =8-53
Exercise D
1 a sin20° b cos s0° c cos 8

d tan L0F e cosec 497 f 3 cosal”

g isini16° h cns(g)

V2 V3
2 sl il
a 5 h 2
c 3 d 1
3 a cosod b 3sinds € tand
d ZcosH e ZcosH f sin?2d
g sindd h —tan2¢ i cos’28
4 —
5 =+
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7ail ii & il o
b 1
o 22 9,2
8ai-| —= ——
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F+62-5 20 5 V2
11 a cos2f=—F————="-=_ =
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Exercise E
cos’ A —sin? A
1 LHS = ——WM—
a HS cos A +sin A
 (cosA+ sigA)cos A — sin A)
N cps A+ s A

=cos A —sin A = RH.S.
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. 2 -
b RHS. = Fan AdE A {sin B cos A —cos B sin A}

sinB  cosB
- .

sinA  cosA S
_1-(1-25sin? 6) 2sin A
S T s B cos o
=tan #=R.H.S.
sin® #
1+tan? @ A cos? 0
d LHS. = = S
1—tan? ¢ Pl sin’ #
cos’ @
cos® @+ sin® 8 1

~Cos’0-sin?@ cos2d ¢ 26 = R.HS.

e L.H.S. =2sin#cosd(sin? 6+ cos’ 6)
=2 sin #cos 8=sin 26 =R.H.S.

sin 30 cos € — cos 38 sin @

sin A cos
sin(36-46)  sin 24
sin # cos 6 sin @ cos ¢
2 sin #cos 8

sin geos g

f LHS. =

=2=RHS.

1 2 cos 28 cos #
sing sin 26

1 2cos26¢osH _ 1-cos 28
siné  2sinfcos®  sin#
1-(1-2sin*6)

= T = 2 sin # = R.H.S.
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—+1
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1+ (2 msli— 1) 2 cost
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1-tanx Cosx —sinx

1+ tanx cosX + sin X

i LHS

{cosx — sin xHcosx — sin x)
costx —sin®x

costx +sinf x = 2 sinx cosx

coslx —sin x

B 1 —sin 2x — RHS
cos 2x S
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sin®  cosd  sin® 6+ cos? @

3 & LES cos#  sin®  sinfcosd

1
(3) sin 20

= 2 cosec 26 = R.H.S.
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6 a LHS =cos' 20+ sin® 20— 2 sin 20 cos 20
=1 — sin4#= R.H.5
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) a1 s 2tan(ﬂg) , sin(%) . cosz(:g)

sec—’{i) cos[z) 1

=2 sin (g) cos (g] ~sin @
1- 2 —q ) R E(E

- (f’) ; alio_lz..)

Hetant(5) sec(g)

~eos 2 -em(2)

= cos? tg) —sin? (g) =cos fi= L.H.S.
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b i 90° 323.1°
ii 13.3° 240.4°

Bai casx=2ms?§—‘l

st’x—l-fmsm:bcnszr— L iengs
=' 1 - PN Bl e
2 2 z
x
ii cas:.:=1—zsin25
Zsinzi-l—msx 5'12£—l_ﬂ
= 5 = 5iI > 2
2'&3 "LE
b i — ii — HT
3 5 .
c cost A oflFCosA_ 1+2c0sA+cos A
T2 ( 2 ) 4
l+2cus.4+(m'i}
_— ] 2 ’
- 4

2+4cos A+ 1+ cos 24
&

I+4cosA+cos 24
B

31 + cos 2x) _ (1 —cos 2x)
2 2
1+ 2cos2x

9 a L.HS

h y1l.
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-1

5
|
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[
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Y

Crosses y-axis at (0, 3)

Crosses x-axis at
(50 (5 op (5o} (570)

10 a zcmz[g)q sinz(f)=2(' +m59) —4[] _m”’)

2 2 s
=1+cosd=2+2cos@
=3cosf-1

b 131.8° 228.2°
11T a (sin® A +cos® A =sin* A +cos* A + 2 sin? 4 cos? A
(2 sin A cos Ay
2
= 2 =2isin* A + cos' A) + sint 24
sin® A +cos* A =32 —sin? 24)

] 1 =sin'4+cost A+
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b Using a: sin* A + cos* A =3(2 — sin? 24)

22 2

=(4—l+cos4A)
4

_3+cos4A

w Sw 7w 11w 2

T PR

12 a cos(2A + A) =cos 24 cos A = sin 2A sin A
=(cos’ A = sin® A) cos A — 2 sin* A cos A
=cos* A — 3 sin? A cos A
=cos* A —3(1 —cos® A) cos A
=cos* A -3 cos A+ 3 cos* A
=4 cos* A -3 cos A

b 20° 100°, 140°, 220°, 260°, 340°

13 a tan 3g=3N30 _ 3sin 8cos? §—sin’ 9
T cos 30 cost A—3sin? Bcos

Use the intermediate step result, that
includes sin @ and cos 6, for sin 30 and
cos 36. See Example 13 for sin 36, and the
solution to question 12 for cos 36.

:3tana-tan-‘0
1-3tan’ ¢

Divide ‘top and bottom’ by cos® 6.

242 N
tan 6=2\2

6\2-16V2  —10V2  10\2
1-24  -23 23

SO tan 36=

Exercise F

1 R=13; tana=%
2 35
3 41.8°

4 a E.HS = \.'Elsin i cos Irr + Cos @ sin %]

V2 V2
=sin#+cosd= L.HS.

=\.E[5inﬁ —1- + Ccos # —]-}

NB Tutors Ltd, Unit 79, Capital Business Centre, 22 Carlton Road, South Croydon, CR2 0BS

-10-



R.H.5. iﬁm Zﬁrcm— — cos 28 sin {:}
= in EH— —Cﬂﬁ?ﬁ'l
ik 7)
V3 sin28— cos 28 =LH.5.

52 fD‘S[zH—f %] = 2{::05- 26 cos— — sin 26 sin '—T)

3 3
-21 cos28 — —stE—}

=cos 28— 3 sin 28

The other part follows from 4l

6 a
C

7 a
b

Ya
2k

R=110,a=71.6° B R=5,a=53.1°
R=V53, =741 d R=v5 =634

cos i — V3 sin #= R cos(8+ a) gives R = 2, Er=';7l_

y=2 cus(ﬂ + g}
- ! The graph of i = cos @

translated by Eﬂ to the
left and stretched by

1 \ factor of 2 vertically,

9 a
10 a

11 a

12 a

13 a

14 a

15 a

B

[
4L
R
|t
iy
o

3s5in 38— 4 cos30=R sin(30 - a)
=R sin 30 cos o — R cos 30 5in o
SoRcosa=3, Rsine=4=R=5,

tan a-%ma=tan"%= 53.1°

Minimum value is -5,

when 38— 53.1=270= 8= 107.7

L i T S

lzun(zau) b 0, P

25 cosi8+ 73,77 b (0, 7)

25, =25 dai? ii 0 idi 1
1 =cos2d 1+cos2e

% 2 )_% 2

=l+3dsin2f—4cosZdsoa=3, b=—-4, ¢c=1

Maximum = &, minimum = —4

6.9, 66,97 b 16.6° 63.9°

80°, 11597 d —165.2°, 74.58°

39.1° 152.2°, 219.1°, 332.2° -

126.9° c 31.7°% 1217 d 3

125.3%, 305.3° b 10957 c 70.5°
No solutions for d and e
R=V1], o= 18.4° @=60.2% 327.7°
Qcosif=4—4sin #+ sin? 0

= 91 —sin*@ =4 — 4sin #+sins
So10sin*@—4sin f— 5=0
69.2°% 11087, 212.3%, 327.7°
When you square you are also solving
3 cos #= —(2 = sin 8. The other two solutions are
for this equation.

)+35in29

Hj
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