M2REG-TRIG-2425-ASM-SET 4-MATH
Suggested solutions

2 3
1. Whensinf=——andn <6 < —n,

2
Josp -2

V5

)

sin50 cos56 sin56sin 6 + cos 50 cos O

CCosf | sinf sin @ cos §
_ cos(50 - 6)
B %sin29
_ 2cos46
"~ sin26
_2(1-2sin*20)
B sin 26
=2csc20 —4sin26

CoOSA cos2A

sinA sin2A
cos Asin2A —sin A cos2A

sin A sin 2A
sin(2A — A)
sin A sin2A
sin A
sin A sin2A
csc2A

3. (a) cotA —cot2A =

(b) csc26 +csc46 + csc 86
= (cotf — cot20) + (cot 20 — cot 46) + (cot 46 — cot 89)
=cotf — cot 86
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1 —2sin’x 1 —2sin’x

1+ sin2x 1+ 2sinxcosx

cos? x — sin® x

sin® x + cos2 x + 2 sin x cos x
(cosx — sinx)(cosx + sinx)

(sinx + cos x)?2
cosx — sinx

sinx + cos x
sin x
~ cosx
sin x

COos x + 1

1 —tanx
1 +tanx
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1-cos20 1—(1-2sin®6)
1+cos20 1+ (2cos26—1)
3 2sin’ @
~ 2cos26

= tan” 6

5. (a)

T
b) Putf ==,
(b) Pu A

2T 1 —cos2(g)
8 1+cos2(%)

_V2-1 V21
V241 V21
2-2V2+1
-T2
=3-2V2

,3n 1—0052(%”)
tan> — = ——— 8
8  1+cos2(3F)

1= (=5)

1+ (-5)

V241 ><\/§+1

CV2-1 A2+1
2+2V2+1

-T2

=3+2V2

Required equation is

T 3 n 3
X - (tan2 — +tan —) X+ (tan2 ~ tan® =

8 8 8 8

—6x+1=0
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6.

3sin 2«

2
_ 3(2sinacosa)

2

= 3sinwcos a
cos2B =1—2sin’p
=1-(1-3sina)

(a) sin2B =

=3sin’a
(b) cos(a +2B) =cosacos2B —sinasin2f
= 3sin® @ cos @ — 3 sin® @ cos

=0

sinA sin(180° - 2B)

"1-cosA 1-cos(180° —2B)

_ sin 2B

" 1+cos2B
2sin Bcos B

1+2cos?B-1
=tan B

cos? A —cos’B cos? A — cos? (£ - A)

" cos2A+cos2B  cos2 A + cos? (

[SIERINTEY

- B)
cos2 A —sin® A
cos? A +sin® A
cos2A

1
cos2A

M2REG-TRIG-2425-ASM-SET 4-MATH-MS-4 4

M

1A

M
1A

M

1A

IM

M

M

M

IM



9. (a) cos46 =cos2(26)
=2co0s220 -1
=2(2cos’6-1)2 -1
=2(4cos*9—4cos?0+1) -1
=8cos*0 —8cos?H+1
(b) Put x = cos 15°.
16 cos* 15° — 16 cos®> 15° + 1 = 2(8 cos* 15° = 8cos? 15° + 1) — 1
=2cos4(15°) -1
=2co0s60° -1
=1-1
=0
Thus, cos 15° is a root of 16x* — 16x> +1 = 0.
(c) 16cos*15° = 16cos’>15°+1=0
_ —(=16) £ /(=16)> - 4(16)(1)

2 o
1
cos” 15 2(16)
_16+8V3
32
_2+V3 o 2o V3
4 4
1
Since cos 15° > cos 60° > 0, we have cos” 15° > cos? 60° = 1 and cos? 15° =
Thus, cos 15° = 2 ; \/§
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10. (a) cos36 =sin26
cos 30 = cos(90° — 20)
30 =90° - 20
0=18°
(b) cos 36 = sin 26
c0s 26 cos 8 — sin 26 sin 6 = sin 20
(2cos?6 — 1) cos @ — 2 sin® 6 cos @ = 2sin 6 cos @
(2cos?6 — 1) —2(1 — cos® @) = 2sin@
4cos’0 -3 =2sinb
16 cos* 6 — 24 cos> 0 +9 = 4sin> 6
16 cos* 6 — 24 cos> 0 +9 = 4 — 4 cos> 0
16 cos* 60 —20cos> 0 +5 =0
(¢) When 6 = 18°, cos 30 = sin 26 and

16 cos* 18° = 20¢cos® 18° +5 =0

20 + /202 — 4(16)(5)

2 o
18° =
cos 2(16)
5+\/§
= or
8
sin 54° = cos 36°

=2cos>18° — 1
3 1+v5
4
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