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��� 5  ���  180
∗ sin21 + sin22 + ..... + sin288 + sin289

= (sin21 + sin289 ) + (sin22 + sin288 ) + ..... + (sin244 + sin246 ) + sin245

= (sin21 + cos21 ) + (sin22 + cos22 ) + ..... + (sin244 + cos244 ) + 


1

2




2

= 1 + 1 + 1 + ......... + 1 + 1

2
= 44.5

  =  ∗ sin291 + sin292 + ..... + sin2179 sin289 + sin288 + ..... + sin21 = 44.5

=  ∗ sin2181 + sin2182 + ..... + sin2269 sin21 + sin22 + ..... + sin289 = 44.5

=  ∗ sin2271 + sin2272 + ..... + sin2359 sin289 + sin288 + ..... + sin21 = 44.5

∴ =sin21 + sin22 + sin23 + ..... + sin2360 44.5 + sin290 + 44.5 + sin2180

+ 44.5 + sin2270 + 44.5 + sin2360

= 178 + 1 + 0 + 1 + 0 = 180

��� 6  ���  8100
sin21 + 2 sin22 + 3 sin23 + ..... + 178 sin2178 + 179 sin2179 + 180 sin2180

sin21 + 2 sin22 + 3 sin23 + ..... + 178 sin22 + 179 sin21 + 0

180(sin21 + sin22 + ..... + sin289 ) + 90 sin290

180(44.5) + 90 = 90[2(44.5) + 1] = 90(90) = 8100

��� 9  
��� 3.5
sin a + 7 sin b = 4 sin c + 8 sin d → sin a − 8 sin d = 4 sin c − 7 sin b (1)

cos a + 7 cos b = 4 cos c + 8 cos d → cos a − 8 cos d = 4 cos c − 7 cos b (2)

(1)2 , sin2a − 16 sin a sin d + 64 sin2d = 16 sin2c − 56 sin b sin c + 49 sin2b (3)

(2)2 , cos2a − 16 cos a cos d + 64 cos2d = 16 cos2c − 56 cos b cos c + 49 cos2b (4)

(3) + (4) , 65 − 16 cos (a − d) = 65 − 56 cos (b − c)

∴ cos (a − d)
cos (b− c) = 56

16
= 7

2
= 3.5

44 ��	
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��� 10  ���  1
sin (A − B) = sinAcosB − cosA sinB

sin (A − B)
cosAcosB

= sinAcosB

cosAcosB
− cosA sinB

cosAcosB

sin (A − B)
cosAcosB

= tanA − tanB

1

cosAcosB
= tanA − tanB

sin (A − B)
1

cos 1 cos 0
+ 1

cos 2 cos 1
+ 1

cos 3 cos 2
+ ..... + 1

cos 45 cos 44
= 1

sin n

tan 1 − tan 0

sin (1 − 0 ) + tan 2 − tan 1

sin (2 − 1 ) + tan 3 − tan 2

sin (3 − 2 ) + ..... + tan 45 − tan 44

sin (45 − 44 ) = 1

sin n

1

sin 1
(tan 1 − tan 0 + tan 2 − tan 1 + tan 3 − tan 2 + ..... + tan 45 − tan 44 ) = 1

sin n

  ∴ n  =  11

sin 1
(tan 45 − tan 0 ) = 1

sin n
→ 1

sin 1
= 1

sin n

��� 23  ���  0
��
��ก�����  A, B  �����������  (acute  =  ����)
3 sin2A + 2 sin2B = 1 → 3 sin2A = 1 − 2 sin2B → 3 sin2A = cos 2B

3 sin 2A − 2 sin 2B = 0 → sin 2B = 3

2
sin 2A

=  cos (A + 2B) cosAcos 2B − sinA sin 2B

= cosA(3 sin2A) − sinA(3

2
sin 2A)

= 3 sin2AcosA − 3

2
sinA(2 sinAcosA) = 0

��� 25  ���  9
(3 − 4 sin29 )(3 − 4 sin227 ) = cot n



3 sin 9 − 4 sin39

sin 9






3 sin 27 − 4 sin327

sin 27


 = cot n



sin 27

sin 9





sin 81

sin 27

 = cot n → cos 9

sin 9
= cot n

∴ n  =  9cot 9 = cot n
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��� 26  ���  1
cot 9 [4(1 − cos29 ) − 1] [4(1 − sin263 ) − 1]

cot 9 [3 − 4 cos29 ] [3 − 4 sin263 ]

cot 9 [−(4 cos29 − 3)] [−(4 cos227 − 3)]

cos 9

sin 9
(4 cos29 − 3)(4 cos227 − 3)

cos 9

sin 9



4cos39 − 3cos 9

cos 9






4cos327 − 3cos 27

cos 27




1

sin 9
(cos 27 )


cos 81

cos 27

 = 


1

sin 9

 (sin 9 ) = 1

��� 27  ���  b
tan 60 = tan 3(20 ) → 3 = 3 tan20 − tan320

1 − 3 tan220
→ 3 (1 − 3 tan220 ) = 3 tan 20 − tan320

[ 3 (1 − 3 tan220 )]2 = (3 tan 20 − tan320 )2 → 3(1 − 3 tan220 )2 = 9 tan220 − 6 tan420 + tan620

3(1 − 6 tan220 + 9 tan420 ) = 9 tan220 − 6 tan420 + tan620

3 − 18 tan220 + 27 tan420 = 9 tan220 − 6 tan420 + tan620

tan620 − 33 tan420 + 27 tan220 = 3

��� 28  ���  2
sinA sin (60 − A) sin (60 + A)

sinA[sin 60 cosA − cos 60 sinA][sin 60 cosA + cos 60 sinA]

sinA[ 3

2
cosA − 1

2
sinA][ 3

2
cosA + 1

2
sinA]

sinA[3

4
cos2A − 1

4
sin2A]

=  1

4
sinA[3(1 − sin2A) − sin2A] 1

4
sinA[3 − 4 sin2A] = 1

4
[3 sinA − 4 sin3A]

= 1

4
sin 3A

��� 29  ���  1
6

sin 3A = 2

3

∴  (��ก*+, 28)sinA sin (60 − A) sin (60 + A) = 1

4
sin 3A

= 1

4


2

3

 = 1

6

3



��� 30  ���  2
=  sin 25 sin 85 sin 35 sin 25 sin (60 − 25 ) sin (60 + 25 )

= ��ก*+, 281

4
sin 3(25 )

= 1

4
sin 75

∴  =  sin 25 sin 85 sin 35

sin 75

1

4
sin 75

sin 75
= 1

4
= 1

2
sin 30 = 1

2
(2 sin 15 cos 15 )

= sin 15 cos 15 = sin 15 sin 75

��� 31  ���  255
��./,  �����0123	�,�3�4��/�cos 20 cos 40 cos 60 cos 80 = a

b

a

b

(sin 70 sin 50 sin 10 ) 1

2
= a

b

sin 10 sin (60 − 10 )sin (60 + 10 )

1

2

 = a

b



1

4
sin 30 




1

2

 = a

b
→ a

b
= 1

4


1

2





1

2

 = 1

16
→ a = 1 , b = 16

∴ b2 − a = 162 − 1 = 256 − 1 = 255

��� 32  ���  1
tan 5 tan 55 tan 65 tan 75

sin 5 sin 55 sin 65

cos 5 cos 55 cos 65
tan 75

sin 5 sin 55 sin 65

sin 85 sin 35 sin 25
tan 75

sin 5 sin (60 −5 ) sin (60 + 5 )
sin 25 sin (60 − 25 ) sin (60 + 25 ) tan 75

1

4
sin 15

1

4
sin 75

tan 75 = cos 75

sin 75
tan 75 = cot 75 tan 75 = 1
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