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1 a cos15°=cos(45°—30°)

€0s110°cos 20° +sin110°sin 20°
=0S45°c0s30° +5sin45°sin 30°

=0s(110°—20°) =c0s90° =0
_Qxﬁ Q 1 c sin33°co0s27°+c0s33°sin 27°
’ ? 22 =sin(33°+27°) =si 60"—\/§
V2342 \/E(\/§+1) =sin(33°+27°) =sin =
T4 4

d cosZcosE—sinZsinZ
b sin75°=sin(45°+30°)

—cos| E4+ X —cosE——2
=5in 45°c0s30° + cos 45°sin 30° B 8 T4 2
J2 3 V2.1
T o079 T o7y e sin60°cos15°—cos60°sin15°
232 V2(3+1) = s5in(60° ~15°) =sin45°=§
4 4
) f cos70°cos50°—cos70°tan 70°sin50°
Note sin75° = cos(90° —75°) = cos15°

=0s 70°cos50° —sin 70°sin 50°
C sin(120°+45°)

Simplifying as
=5in120°cos45° +c0s120°sin 45° [ sin® j
cos@xtan @ = cosd x =sin@
_ ﬁxﬂ{_ij& cos
2 2 2) 2
So cos70°(cos50° —tan °sin 50°
J2fi-z 2By ‘ :
= = =c0s(70°+50°)
4 4 .
=0s120°=-c0s60°=—-—
d tan165° =tan(120°+ 45°)
_ tan120° +tan 45° 450 150
1-tan120°tan 45° g tan 45 +Otan > -
(an120° = sin120° _ sin 60° 1-tan45°tanl15
= 0s120°  —cosB0° = tan(45+15)° = tan 60° = /3
Na)
= —% =3 h Use the fact that tan45° =1 to rewrite as
2 1-tan15° tan45°—tanls°
So tan120° — ~Y3+1 1+tan15° 1+ tan45°tan15®
1+3 tan(45°-15°) =tan 30 3
=tan(45°-15°) =tan30° = —
B 1)
= n T
(\/§+1)(\/§—1) i tanE—tang =tan(7—n—£j
=‘4+2\/§ 1+tan7—ntanE 123
2 2 3
_ _2 n \/g 3TE

=tan—:tan£:1
12

2 a Using sin(A4+ B) expansion
sin30°cos 60° + cos 30°sin 60°
=sin(30°+60°) =sin90° =1
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2 J Thisis very similar to part (e) but to 5 a €0s105°=cos(45°+60°)
appreciate this you need to rewrite the — c0s 45° cos 60° —sin 45°sin 60°
o sinse 1,11 B
3c0s15°—sin15 \/5 5 «/5 5
52££00315°—£sin15°J :1—\/52\/5—\/5
2 2 Zﬁ 4
= 2(Sin 60°c0s15° —cos 60°sin15°)
= 2sin(60 —15)° b secl05° = 1
= 25sin 45° €0s105°
_5 14
l -6 2-6
tan 45° + tan 30° 4
3 a tan(45°+30°) =
( ) 1-tan 45°tan 30° __ 4 X\/§+«/€
26 V2+6
1+8
b tan75°=—" 4(2++/6
= 2D g
3+43 (3+\/§)(3+\/§) Soa=2andb=3
3-43 (3_*@)(3“@) 6 Draw the right-angled triangles containing
Aand B
124643 _ 243
6
; 4
4 cot(A+B)=2 - |
= tan(A+B) :% 4
tanA+tanB 1 Using Pythagoras’ theorem gives
= - -
1-tan AtanB 2 x=3andy=+/3

1
But as COtA:Z' then tan A=4. a sin(A4+ B) =sin Acos B+ cos Asin B

O4+tanB_£ _f £+§X£_4\/§+3
1-4tanB 2 5 2 5 2 10
= 8+2tanB=1-4tan B
= 6tanB =-7 b cos(A4- B)=cosAcos B +sin Asin B
7 3 3 41 3/3+4
= tanB=—— —— Xt —X ==
6 5 2 5 2 10
So cotB=_1 :_9 . 10
tanB 7 C sec(4-B)= =
cos(4-B) 3/3+4
_10(33-4)
(33 +4)(343-4)
_103v3-4)
27 -16
_103V3-4)
11
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7 Let A'=180°—A. As A is the second 8 LetB'=180°-B. As B is in the second
quadrant cos A’ =—cos A quadrant cosB’'=-cosB, sinB’=sinB and
tanB’'=—tan B.

Draw a right-angled triangle where

Drawing right-angled triangles for A and B,
use Pythagoras’ theorem to find the missing
sides, which are 15 and 3.

cos A’=ﬂ
5

15 4
Using Pythagoras’ theorem X =3
_ 3 3 SO sin A 8 A_15 tan A 8
SosinA'=—, tanA'=— 0 sin =17 coS T an T
‘e and sinB:E, cosB=_f, tanB=—§
a AsAis in the second quadrant, 5 5 4

. A3
sinA=sin A, 3'“A—g a sin(A4- B) =sin Acos B - cos Asin B

(8 _4) (15)3
b cos(n+ A)=cosmcos A—sinmsin A 17U 5) 17 ls

A =1—C°;°'A . 45T
S cosmt=-1, sint= a5 a5

So cos(n+ A) = 4
5 b cos(A4- B)=cos AcosB+sin Asin B

B E)E)
. T . T T . =| — — || — =
c sm(§+Aj:smgcosA+cos§smA 17 5 17 )\ 5

-60+24 36
MEEN EEANENE "T85
2 5 2 )\ 5

3-443 ¢ tan(d- B)=ond-tans

= 10 1+tan Atan B

:_1—85+%:§:E

d As A is in the second quadrant, 1-% &% 36
3 1 36
=— [=—— So cot(A-B)=———=—
fan A=-tan A 4 ( ) tan(A—-B) 77

tan(£+Aj: tan = +tan A
4 1-tan%tan A
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9 Angle A'is in the third quadrant as it is reflex 10a tan(A+B)= tan A+tan B
and tan A is positive. Let A’ = A-180°, so " 1—tan Atan B
sin A=—sin A, cos A=—cos A, tan A=tan A’ 142 B3
LetB'=180°—-B. As B is in the second 1 ix2 12 13
573 15 15

quadrant cosB’'=-cosB, sinB’=sinB and
tanB'=—tanB.

Drawing right-angled triangles for A"and B’
use Pythagoras’ theorem to find the missing
sides, which are 25 and 12.

25
7 13

7t B [

24 12

As tan (A + B) is positive, A + B is in the
first or third quadrants, but as A and B are
both acute A + B cannot be in the third

quadrant, so A+ B =tan'1=45°

A is reflex but tan A° is positive, so A is
in the third quadrant, i.e. 180° <A <270°
and 0° <B<90°. Astan (A +B) is
positive, A + B is in the first or third
quadrants.

As 180°< A+ B < 360°, it must be in the

. 7 24 7

S0 SINA=——r, COSA=——_, TanA=—7 third quadrant, so A+ B =tan™1=225°
and sinB:i, cosB:—E, tanB:_i
13 13 12

a sin(A+ B) =sin Acos B+ cos Asin B

L))

. 84-120 36

325 325

tan4-tan B

1+tan Atan B
swts 3 204

b tan(4- B)=

T1(4)(5) B 28

c cosec(A+B)= ! 325

sin(A+B) 36
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