SHARP

Worksheet 5 Memorandum: Trigonometry (Compound Angles)

Grade 12 Mathematics CAPS

cos(x +y) = cosxcosy —sinxsiny b)

cos2c = 2cos?c—1 d)
sin2x = 2sinxcosx f)
cos2d = 1—2sind h)
sin(75°)

= sin(30° + 45°)

= sin 30° cos 45 ° + sin45° cos 30°
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sin(120°)
= sin(90° + 30°) or sin(60° + 60°)
= sin90° cos 30° + cos 90°sin 30°
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cos(150°)
= cos(90° + 60°)
= c0s 90° cos 60° — sin 60° sin 90°
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sin(e + B) =sinacosf +sinf cosa
cos(b —c¢) = coshcosc + sinbsinc
sin(y — z) = siny cosz — sinzcosy

cos 2e = cos? e —sin’e

b) sin(105°)
= sin(60° + 45°)
= sin 60° cos 45° + sin 45° cos 60°
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d) sin(135°)
= sin(90° + 45°)
=sin90° cos 45° + sin 45°cos 90 °

=m(3)+(3)©
_\z
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f) cos(15°)
= cos(45° — 30°)
= c0s45°cos 30° + sin 45°sin 30°
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9)

c)

9)

cos(135°) h)
= cos(90° + 45°)

= €05 90° cos 45° — sin 90° sin 45°

—0(¥®) _1(2
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c0s 23 °cos 22° — sin 23° sin 22° b)
= cos(23° + 22°)

= cos45°

sin 18° cos 19° + sin 19° cos 18°
= sin(18° + 19°) d)

= sin37°

cos81°cos 11° 4+ sin81°cos 11° f)
= cos(81° — 11°)

= cos 70°

c0s 25°cos 25° — sin 25° sin25° h)
= cos? 25° —sin? 25°
= cos 2(25°)

= cos 50°

a) cos(a+a) = 1—2sina b)

LHS =cosacosa—sinasina

= cos?a —sin%a

= (1 —sin?a) —sin®a

=1—2sin%a

~LHS = RHS
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cos(75°)
= cos(45° + 30°)

= c0s45°cos 30° — sin45°sin 30°

-(HE)-G)6) -5

1 — 2sin45°cos 45°
=1 — 2sin45°sin 45°
=1 — 2sin?45°

= cos 2(45°)

= cos 90°

2cos?A—1
= cos 24

2sin16°cos16°
= sin2(16°)

= sin32°

sin 28 °cos 8° — sin 8° cos 28°

= sin(28° — 8°)

= sin 20°
cos2b+1
- =coth
sin2b
2cos?b—1+1
LHS =———
2sinbcosb
2cos’h

" 2sinbcosh

cosb

sinb
= coth
~ LHS = RHS




C) sin(d + 45°) — cos(d + 45°) = v/2sind
LHS = sind cos45°+ sin45°cosd — (cosd cos 45° — sind sin 45°)

= gsind +gcosd —gcosd +gsind

V2 W2\ . 1-sin2w 1 1
=(—+—)s1nd d) ——————— =-tanw — -
2 2 sin2w—-cos2w-1 2 2
. 1-2sinw cosw
= +/2sind LHS =—
2sinw cosw—(2cosZw-1)—1
2 02 ;
cos® w+sin® w—2sinw cosw
~LHS = RHS -

2sinw cosw—2cos2w+1-1

sin? w—2sinw cos w+cos?w

2sinw cosw—2cosZw

(sinw— cosw)(sinw—cosw)

2 cosw(sinw—cosw)
sinw—-cosw
2 cosw

sinw cosw

2cosw 2cosw

= %tanw —% ~ LHS = RHS

sin(b+30°)+cos(60°+b) _ 1

e) ey S cosec b
LHS __sinb cos 30°+cos b sin 30°+c0s 60° cos b—sin 60°sin b
2sinbcosb
V3 . 1 1 V3 .
_ 751nb+5cos b+5cos b—7smb
2sinb cosbh
_ cosb
" 2sinbcosb
_ 1
~ 2sinb
1
=-cosech
2
~ LHS = RHS
f) sin3a + cos3a = (cosa — sina)(1 + 4 cosasina)

LHS =sin(2a + a) + cos(2a + a)
=sin2acosa + cos2asina + cos 2a cosa — sin 2a sina
= cosa (2sinacosa) + sina (cos? a — sin a) + cosa (cos? a — sin? a) — sina (2 sina cos a)
= 2sinacos?a + cos?asina — sin®a + cos® a — sin® acosa — 2sin? acosa
= 3sinacos?a + cos3a —sin®a — 3sin*acosa
= (3sinacos?a — 3sin?acosa) + (cos® a — sin® a)
= 3sinacosa (cosa — sina) + (cosa — sina)(cos? a + cosa.sina + sin? a)
= 3sinacosa (cosa —sina) + (cosa — sina)(1 + cosasina )
= (cosa —sina)(3sinacosa + 1 + sina cosa)

= (cosa —sina)(1 + 4 cosasina) ~ LHS = RHS
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cos2f-1 1-2sind 2cosd-1 2(cosd—-1)
OS2/l _tanf h) 4 _ L
sin2f cosd-sind cosd +sind cos 2d
1-2sin? f-1 2cosd -2
LHS = —f RHS =———"-
2sinfcosf cos2d-sin2d
—2sin?f LHS __ (1-2sind)(cosd+sind)—(2cosd-1)(cosd—sind)
2sinf cosf (cosd-sind)(cosd+sind)
__—sinf __ cosd+sind-2sind cos d—2sin? d—(2 cos? d—2 sind cos d—cos d+sin d)
~ cosf - cos2d-sin?d
cosd+sind—2sind cosd—2 sin? d—2 cos? d+2 sind cos d+cos d—sin d
= —tanf = SR
cos“ d-sin“d
2 cosd—2sin? d—2cos?d
~ LHS = RHS = .
cos2d-sin?d
_ 2cosd—2(sin? d+cos? d)
- cos2d-sin?d
_ 2cosd-2
cos2d-sin2d
~LHS = RHS
1 2sinA _ 2 1-3sinA ) sin2B+1 _ 2sinB
1-sin A 1+sind cos2 A J cos2B  sinB—cosB
2cos? A-1+3sin4 cos 2B-sin2B—1
RHS =—""—-—""~ LHS =222~ 277-
cosZ A cos 2B
__ cos2A+3sinA __ 1-2sin? B-2sinBcosB—1
- cos2 A - cos2 B—sin? B
1+sin A+(1-sinA)(2sin A —2sin? B—-2sinB cos B
LHS = (1-sin A)(2 sin 4)

(1-sin A)(1+sin A)

1+sin A+2sinA-2sin? 4
1-sin2 A

1-2sin? A+3sin4
cos2 A
cos2A+3sinA
cos2 A

~ LHS = RHS

sinasinb + cosacosbh = 0.5 where a = 2b
cos(a+b) = 0.5

cos(2b+b) = 0.5

cos3b = 0.5

3b = 60° + k360° OR

b = 20°+ k120°

~a=40°+ k240°
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- (cos B—sin B)(cos B+sin B)

_ — 2sinB(sin B+cos B)
- (cos B—sin B)(cos B+sin B)

—2sinB
cos B—sinB
2sinB
sin B—cos B

~ LHS = RHS

3b = 360° — 60° + k.360°
b =100°+ k.120°
a = 200° + k240°




b) sin2c —sinc =0
2sinccosc —sinc =0
sinc(2cosc—1)=0
~sinc=0 or 2cosc=1

~c=0+k.360°

OR ¢ = 180° + k360°

1
OR cosc ==

a ¢ = 60°+ k.360°

d) cos 3d sin4d — sin3d cos4d = 0.33
sin(4d — 3d) = 0.33
sind = 0.33

d =19.27° + k.360°
OR d = 180° — 19.27° + k360°
d =160.73° + k360°

5sin(0+ u) =4,tan(6 + u) <0

sin(@ + p) = % tan negative

0+

x2=r2—y2

x = (5)? - (4)?

x=-3

cos2d +cosd =0

2cos?d —1+4cosd =0
2cos?d+cosd—1=0
(2cosd —1)(cosd +1) =0

cosd=% cosd = —1

«d = 60° + k.360°
OR d = 300° + k360°

OR d =180°-0°+ k.360°

d = 180° + k.360°

e) sin(a + 30°) = cosa
sin(a + 30°) = sin(90° — a)
a+30°=90°—a

2a = 60° + k.360

a = 30°+ k180°

2a = 180° — 60° + k 360°
a = 60°+ k180°

OR

3cos20+2=0,tan20 >0

cos 26 = —g tan positive
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a) sin @ b) cos 6

-2 2
cos 280 = — cos280 = —=
3 3
) 2 2
1—2sin%0 = -3 2cos?0—1= -3
. 2 1
—2sin?0 = —1= 2c0s%0 ==
3 3
) 5 1
sin?9 =2 cos?0 ==
6 6

. 5 1
sinf = \]: cosf = |-
6 6

d) cosu
sin(6 + p) = % and cos(8+ w) = _?3

sinf cosy +sinpcosf = cos@cosu—sin@siny=_?3 .2

. 4
sinu cos @ =E—sm9cosu

M 1 Subs 1 into 2:

- {80
f(cosy)——(——\fcosy) _?3

6
1 2V5 5\/ _ -3
\/;(co W -2+ 22 cosp =2

siny =

11v6 228
36 COSH= 15
X -9+2¢/5 | 1146
CCOSHETET T e
4+/30-18V6
oo COSH = T
~cospu = —0.403
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7. A =taneand B =sinf

A% +
A
£
1
2
r? =x? + y?
r= Vit A
a) sin.(£+ B)
sin 2¢
__sinecos f+sinf cose
- 2sinecose
A (J1-B2
_ JAZsy\ 1 >+( )(JAZ )
- A 1
2 (7))
A 1—BZ+ B
_ WJA%+1 JAZ?2+1
- 2A
A2+1
_ (A\/l—BZ+B) % A%+1
T\ VaAz¥1 24
_ VAZ+1(AV1-B2Z+B)
- 24
C) cos2f3
= cos? B —sin? f
Vi—BZ\?  /B\2
- ( 1 ) - (T)
=1—-B?—-B?
=1-2B?
8. a) sin<
2

cos 2 (g) =1 — 2sin? (g)
cosC = 1 — 2sin? (g)
cosC —1= —2sin? (g)

— % (cosC — 1) = sin? (g)

wsin($) = \/m
SEARTEC”

b)

d)

b)
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1
B
B
1—- B2
x2 =712 —y2
1— B?
sine X tanpf
__A B
T Vaz+1 T V1-B?
AB

(A%2+1)(1-B?)

_ AB
AZ-A?B2-BZ+1

1—sin2p
=1—-2sinfcosf

-1-2(3) (%)

=1-2BV1—-B?

cos2

cosZ( )—2cos (Z)
cosD = 2 cos? () 1
cosD +1 = 2cos? (12))

%(cosD + 1) = cos? (g)

. COS (g) = E (cosD + 1)




C) tan 2E d) sin ; F

sin2E
COS 2E

sin (F + %F)

2sinE cosE

. 1 .1
— sinF cos=F 4+ sin=F cos F
cos2 E-sin?E 2 2

1
2sinE cosE Z 1 1
_ « <os”E =sinF< /—(COSF+1) + \/——(COSF—I) cosF
2 F—sin2 _1
cos“ E—-sin“E cosZE 2 2

2sinEcosE
_ cos?E
cos?E_sinE
cos2E cos2E

2sinE

— COSE
_sin?E
cos2E

2tanE
1-tan2E
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