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TRIGONOMETRY

THE COMPOUND ANGLE
IDENTITIES
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Question 1

Prove the validity of each of the following trigonometric identities.

a) sin| x+— |=cos| x——
4 4

b) cos(x+§j+ 3 sin(x+§j =2cosx

¢) cos (2x+§j +cos [Zx—%j =cos2x

sin (x+
d) ME tan x+tan y
COS XCOS y

T T
e) tan(x+—)tan(x——j =—1]
4 4
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Question 2

Prove the validity of each of the following trigonometric identities.
a) sin(x+%j—\/§cos(x+§j =2sinx

b) cosx sinx _cos(x+y)
siny cosy sinycosy

tan? x—3

1-3tan” x

¢) tan(x+60°)tan(x—60°)

d) sin(x+ y)sin(x—y)=cos’y—cos’x

cotxcot y—1
e) cot(x+y) SO XCOY T
cotx+coty
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Question 3

Prove the validity of each of the following trigonometric identities.

a) cos(x+y)cos(x—y)=cos®x—sin’y

b) sinP—sinQ52Cos(%jsin(P;Qj

c) sinz(@+£}+sin2(9—z) =1
4 4

COS X

d) cosx+sinxtan2x=
CcOS 2x

e) CosP+cosQEzcos(P;QjCOS(P;QJ
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Question 4

If sin(6+a)=2sin8 , show clearly that

sinx

tand =———.
2—cosx

proof

Question 5

By expanding tan(6+45°) with a suitable value for &, show clearly that

tan75°:2+\/§.

proof

Question 6

By expanding sin(45°—x) with a suitable value for x, show clearly that

cosecl5s® :\/54.\/8,

proof
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Question 7

By expanding tan(6+45°) with a suitable value for 6, show clearly that

tan105° =—2—+/3 .

proof

Question 8

By expanding cos(y+45°) with a suitable value for y, show clearly that

sec75°=\/§+\/g.

proof

Question 9

By considering the expansion of tan(A+ B) with suitable values for A and B, show

clearly that

cot75°=2-+/3.

proof
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Question 10

Show clearly, by using the compound angle identities, that

sin15° =

J6 -2
YR

proof

Question 11

Show clearly, by using the compound angle identities, that

cos105° =

J2-6
et

proof

Question 12

Show clearly, by using the compound angle identities, that

tan15°=2-+/3 .

proof

Created by T. Madas



Created by T. Madas
Question 13

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

a) Use the above trigonometric identity with suitable values for A and B, to
show that

G5

sin75°=———.
4

b) Hence by using the trigonometric expansion of cos (75° +a) with a suitable

value for &, show clearly that

c0s165° =—sin75°.

proof

Question 14
sinA:2 and cosB:E.
3 5

If A is obtuse and B is acute, show clearly that

sin(A+B):§.
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Question 15
sin67=i and cosq)zi.
17 13

If 6 is obtuse and ¢ is acute, show clearly that

171

cos(0+¢):—ﬁ.

proof

Question 16

The constants a and b are such so that

tana :l and tanbzl.
3 7

Determine the exact value of cot(a—b), showing all the steps in the workings.
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Question 17

. 15
sinx=— and cosy=—.
13 17

If x is obtuse and y is acute, show clearly that

220

sin(x—y)za.

proof

Question 18
sinP=i and taani.
17 3

If P isobtuse and Q is reflex, show clearly that

1
cos(P—Q)zS—z.

proof
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Question 19

sin6?=i and sin(pz—l.
13 25

If @ is obtuse and ¢ is such so that 180° < ¢ < 270°, show clearly that

36

sin(9+¢)=—%.

proof

Question 20
c0s6’:—g and tan¢:%.
5 7

If 6 isreflex, and ¢ is also reflex, show clearly that

44

Sin(0—¢):—E.
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Question 21
sin6?=ﬁ and COSQZE.
25 17

If @ is obtuse and ¢ is reflex, show clearly that

425

sec(9+¢):8—7.

proof
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Question 22
cotA =—§ and cosB =i.
4 13

If A isreflex and B is also reflex, show clearly that

tan(A+B)=§—§.

proof
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Question 23
sinA=l and cosB =l.
3 2

If A is obtuse and B is reflex, show clearly that

1-26

6

sin(A+B) =

proof

Question 24

The point A lies on the y axis above the origin O and the point B lies on the y axis
below the origin O.

The point C (12,0) is at a distance of 20 units from A and at a distance of 13 units

from B.

By considering the tangent ratios of £OCA and £OCB, show that the tangent of the

angle ACB is exactly %

proof
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Question 25

Solve each of the following trigonometric equations.

a) cos(0+30°)=sind, 0<60<360°

b) 3cos(x+30°)=sin(x—60°),  0<x<360°
¢) sin(y-30°)=sin(y+45°), 0<y<360°

d) sin(@+30°)=cos(@p—45°), 0<p<360°

e) cos(a@—60°)=cos(a—45°), 0<a<360°

6 =30°, 210°

x=60° 240°

y=82.5° 262.5°

¢ =52.5° 232.5°
la=52.5°, 232.5°

9 b 9 b
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Question 26

Solve each of the following trigonometric equations.

a) sin(@-45°)=sin€, 0<6<360°

b) cos(x—30°)=sin(x+30°),  0<x<360°
¢) cos(y-30°)=sin(y+45°), 0<y<360°
d) sin(@p—30°)=cos(@—45°), 0<p<360°

e) cos(a—60°)=cos(a+60°), 0<a<360°

0=112.5° 292.5°

x=45°, 225°

y=37.5° 217.5°

9=82.5° 262.5°,

b 9 b

Q)
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Question 27

Solve each of the following trigonometric equations.

a) sin(0+%j:sin¢9, 0<@<2r
b) Cos(x+£)=cos(x+2—”j, 0L0<2x
6 3
. (7 Sz
©) sm(;—yjzcos()w—), 0<y<2r (very hard)
d) 2c0s((p+%j+sin((p+§j20, 0<p<2r

e) \/Ecos(ow%):sin(OH%j, 0fa<2x

T 7 137
- a:_,_
6 12 12
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Question 28

Solve each of the following trigonometric equations.

a) sin(6-20°)=sin(6+60°), 0<6<360°
b) cos(x—35°)=cos(x—55°),  0<x<360°
¢) sin(y—48°)=cos(y+12°), 0<y<360°
d) sin(@+72°)=cos(¢—38°), 0<p<360°

e) cos(a—36°)=cos(—72°), 0<a<360°

6 ="70°, 250°

x=45°, 225°

y=63° 243°|, | ¢ =128°, 208°

la=54°, 234°

9 b 9 2
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