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                                                              TRIGONOMETRY

1.  Prove the following identities

1. tan cot sec .cosA A A ecA� � 2. 2 2 2
tan (1 sin ) sinA A A� �

3. 2

tan
sin

1 tan

�
�

�
�

�
4. 2 2 2

(1 cot )(1 sin ) cotA A A� � �

5.
2

cos
sec

cos 1

ecA
A

ec A
�

�
6. 2 2sin 1 tan sec 1A A A� � �

7. 2sec 1 sin secA A A� � 8.
2 2 2 2tan sec tan secA B B A� � �

9.
2 2 2 2sec cos 2 tan cotA ec A A A� � � 10. sin sec tanA A A�

11. cot sec sin 1A A A � 12. 2 2 2
cot (1 cos ) cosA A A� �

13. 2 2cos cot 1 cos 1ec� � �� � � 14. 2 2 2
(1 cos )(1 tan ) tanA A A� � �

15.
2 2

1 1
1

sec cosA ec A
� � 16. 2 2 2 2

sin (1 cot ) cos (1 tan ) 2A A A A� � � �

17.
tan cot

tan .cot
cot tan

� �
� �

� �
�

�
� 18.

tan cot
tan .cot

tan cot

� �
� �

� �
�

�
�

19.
2 2 4 2tan sin sin secA A A A� � 20. (sin cos )(cot tan ) sec cosA A A A A ecA� � � �

21. cos (2 tan )(1 2 tan ) 2sec 5sin� � � � �� � � � 22. 2 2 2 2 2 2
sin cos cos sin cos cos� � � � � �� � �

23. 2 2 2 2 2 2
sec tan tan sec tan tan� � � � � �� � � 24. 2 2

sin tan cos cot 2sin cos sec cosA A A A A A A ecA� � �

25 2 2 2 2
sec .cos sec cosA ec A A ec A� �                               26. 4 4 2 4

cos sin 1 2sin 2sinA A A A� � � �

27. 4 4 2
cos sin 2cos 1A A A� � �                                            28. 6 6 2 2

cos sin 1 3cos sinA A A A� � �

29. 3 3
cos sin (cos sin )(1 cos sin )A A A A A A� � � �              30.

2
4 4

2

1 cos
cos cot

1 cos

A
ec A A

A

�
� �

�

31.
4 2 4sec 1 2tan tanA A A� � �                                           32.

tan tan
2cos

sec 1 sec 1
ec

� �
�

� �
� �

� �

 33.
sin 1 cos

1 cos sin

A A

A A

�
�

�
                                                         34.

cos sin
sin cos

1 tan 1 cot

A A
A A

A A
� � �

� �

35.
1

sec tan
sec tan

A A
A A

� �
�

                                            36.
cot tan

sec cos 1
1 tan 1 cot

A A
A ecA

A A
� � �

� �

37.
1 cos sin 1 cos

1 cos sin sin

� � �
� � �

� � �
�

� �
                                            38.

1 cos sin 1 cos

1 cos sin sin

� � �
� � �

� � �
�

� �

39.
sin 1 cos 1 sin

sin 1 cos cos

� � �
� � �
� � �

�
� �

                                             40. 2 2

2sin cos cos
cot

1 sin cos sin

� � �
�

� � �

�
�

� � �
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41.
sin 1 cos

2cos
1 cos sin

A A
ecA

A A

�
� �

�
                               42. 3 3

(sin cos )(1 sin .cos ) sin cosA A A A A A� � � �

43.
1 sin

sec tan
1 sin

A
A A

A

�
� �

�

44.
2cos cos

2sec
cos 1 cos 1

ecA ecA
A

ecA ecA
� �

� �
45.

cos
cos

cot tan

ecA
A

A A
�

�

46.
1

sin cos
cot tan

A A
A A

�
�

47. 2 2
(sec cos )(sec cos ) tan sinA A A A A A� � � �

48.
1 tan cot 1

1 tan cot 1

A A

A A

� �
�

� �
49.

2 2

2 2

1 tan sin

1 cot cot

A A

A A

�
�

�

50.
2sec tan

1 2sec .tan 2 tan
sec tan

A A
A A A

A A

�
� � �

�
51. 4 2 4 2sec sec tan tanA A A A� � �

52. 4 2 4 2cot cot cos cosA A ec A ec A� � � 53. 2cos 1 cos cosec A A ecA� �

54.
cot cos cot cos

cot cos cot cos

A A A A

A A A A

�
�

�
55. (sin cos )(cot tan ) sec cosA A A A A ecA� � � �

56. (1 cot cos )(1 tan sec ) 2A ecA A A� � � � � 57.
1 1 1 1

cos cot sin sin cos cotecA A A A ecA A
� � �

� �

58.

2 2
2 2

2 2 2 2 2 2

1 1 1 cos sin
cos sin

sec cos cos sin 2 cos sinec

� �
� �

� � � � � �

�� �
� �	 
� � �� �

59. 8 8 2 2 2 2
sin cos (sin cos )(1 2sin cos )A A A A A A� � � �

60.
cos cos sin sec

cos sec
cos sin

A ecA A A
ecA A

A A

�
� �

�
61.

tan sec 1 1 sin

tan sec 1 cos

A A A

A A A

� � �
�

� �

62. 2 2
(tan cos ) (cot sec ) 2 tan cot (cos sec )ec ec� � � � � � � �� � � � �

63.
2 4 2 4 4 42sec sec 2cos cos cot tanec ec� � � � � �� � � � �

64. 2 2 2 2
(sin cos ) (cos sec ) tan cot 7ec� � � � � �� � � � � �

65. (cos cot )cos (sec tan )sin (cos sec )(2 sin cos )ecA A A A A A ecA A A A� � � � � �

66. 2 2

sec cos
(1 cot tan )(sin cos )

cos sec

A ecA
A A A A

ec A A
� � � � �
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2. Express the following in the simplest form.

1. cos .cos sin .sin� � � ��                                                  2. sin(30 ).cos(30 ) cos(30 ).sin(30 )� � � �� � � � �

3. cos cos sin sinA A A A�                    4. cos cos sin sinA A A A�   5. cos15 cos45 sin15 sin 45�� � � �

6. sin 45 cos30 cos 45 sin30�� � � �
7. sin 3 cos 2 sin 2 cos3A A A A�               8.

1
(cos sin )

2
A A�

9.
cos sin

cos sin

A A

A A

�
�

10.
1 tan( 45 )

1 tan( 45 )

A

A

� �

� �

�

�        11.
tan tan( 60 )

1 tan .tan( 60 )

A A

A A

� �

� �

�

�
12.

1 tan .tan

tan tan

� �
� �

�
�

13. cos 45 sin 45 sin 45 cos 45
2 2

A A� � � �
� � �	 
 	 
� � � �
� � � �            14.

tan( ) tan

1 tan( ) tan

A B B

A B B

� �
� �

3. Obtain the relation between x and y of the following.

1. 4sec

5tan

x

y

�
�

�

�

                                2. cos

cot

x a ec

y b

�

�

�

�

                                  3. 2tan

3cos

x

y

�
�

�

�

4. 1 sin

sec

x

y a

�

�

� �

�

                                  5. 2 tan

2cos

x

y

�
�

� �

�
                                               6. sec

sin

x a

y b

�

�

�

�

(i).If

4.  1. If 
5

3
sin �� and 

13

12
cos �� , where �  and   both lie in the second quadrant, find the values of ,

           (a). )sin( � �   (b). )cos( � �    (c).  )tan( � �

2.  If 
5

4
cos ��   and

13

12
cos � ,  where �  and   both lie in  the fourth quadrant, find the values of

(a). )cos( � �   (b). )sin( � �      (c).  )tan( � �

3.    If 
2

1
cot �� and

3

5
sec

�
�� where

2

3�
�� �� and ��

�
��

2
 find the value of )tan( �� �

5. Prove the following identities

1. 
1 cos2

tan
sin 2

A
A

A

�
� 2.  tan cot 2cos 2ec� � �� � 3. 

cos sin
sec2 tan2

cos sin

A A
A A

A A

�
� �

�

4.  
1 cos2 sin 2

tan
1 cos2 sin 2

A A
A

A A

� �
�

� �
5.  4 2cos4 8cos 8cos 1A A A� � � 6. 3cos3 4cos 3cosA A A� �

7. 2

2tan
sin 2

1 tan

A
A

A
�

�
8.  cot tan 2cot 2A A A� � 9.  

21 cos
cot

1 cos 2

A A

A

�
�

�

10.  
sin 4

tan 2
1 cos4

A
A

A
�

�
11.  

1 cos
cot

sin 2

A A

A

�
� 12.  

cos sin
sec2 tan 2

cos sin

A A
A A

A A

�
� �

�
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13. 6 6 2
4(cos sin ) 4 3sin 2A A A� � � 14.

2

2

1 tan
4

cos 2

1 tan
4

A

ec A

A

�

�

� �� �	 
� � �
� �� �	 
� �

15. 4 4 2
2(cos sin ) 1 cos 2� � �� � �

16.
2 2

sin cos sin cos
cot( )

sin sin

A A B B
A B

A B

�
� �

�
  17.

cos
tan

1 sin 4 2

A A

A

�� �
� 	 
� � �

� 18.
sec 4 1 tan 4

sec 2 1 tan

A A

A A

�
�

�

19. tan tan 2 tan 2
4 4

� �
� � �� � � �� � � �	 
 	 
� � � �

   20. 6 6 3
4(cos sin ) 3cos 2 cos 2A A A A� � �

21.
3 3 3

sin 2 cos6 cos 2 sin 6 sin8
4

A A A A A� � 22.
3sin3 3sin 4sin� � �� � 23.

sin 2
tan

1 cos2

A
A

A
�

�

24. 21 cos 2
tan

1 cos2

A
A

A

�
�

�
     25.

sin 2
cot

1 cos2

A
A

A
�

�
26. cos 2 cot 2 cotec A A A� �

27.
1 cos cos cos( )

tan .cot
1 cos cos cos( ) 2 2

A B A B A B

A B A B

� � � �
�

� � � �
28.

sec8 1 tan8

sec 4 1 tan 2

A A

A A

�
�

�

29.

2

2

1 tan (45 )
cos 2

1 tan (45 )

A
ec A

A

� �
�

� �

�

� 30.
tan

sin sin 2

sin sin
tan

2

� �
� �

� �� �

�
�

�
��

31.
2 2sin sin

tan( )
sin cos sin cos

A B
A B

A A B B

�
� �

�
32.

cos sin cos sin
2 tan 2

cos sin cos sin

A A A A
A

A A A A

� �
� �

� �

33.
4cos2

cot( 15 ) tan( 15 )
1 2sin 2

A
A A

A
� � � �

�
� �

34.
sin sin 2

tan
1 cos2 cos2

� �
�

� �
�

�
� �

35.
1 sin cos

tan
1 sin cos 2

� � �
� �

� �
�

� �

6. Write the following as a product.

1. sin 3 sinA A� 2. cos5 cos3A A� 3. sin 4 sin 2A A� 4. cos7 cosA A�

5. sin 3 sin 5A A� 6. cos cos5A A� 7. sin30 sin 60�� �
8. cos70 cos50�� �

7. Write the following as a sum or a difference.

1. 22sin .cos� � 2. 2cos3 .cos 2� �               3. 2cos .sin 4� � 4. 2sin 3 .sin� ��      5. 2sin 4 .sin 2� �

6. cos .cos4� �                 7. 2sin30 .cos60� �
8. 2cos 20 .cos 40� �

    9. 2sin 3 .cos 2A A    10. 2sin 4 .cos7A A
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8. Prove the following  identities.

1.
sin 4 sin 2

tan 3 cot
sin 4 sin 2

A A
A A

A A

�
�

�
   2.

cos11 cos3
tan7 tan 4

cos11 cos3

A A
A A

A A

�
� �

�
     3.

sin sin
tan

cos cos 2

A B A B

A B

� �
�

�

 4.
cos 2 cos 2

tan( ).
sin 2 sin 2

B A
A B

B A

�
� � �

�
                                 5.

sin 2 sin 2 tan( )

sin 2 sin 2 tan( )

A B A B

A B A B

� �
�

� �

6. sin sin 2 sin
4 4

A A A
� �� � � �
� � � �	 
 	 
� � � �

                                              7.
cos(30 ) cos(30 )

cot30cot
cos(30 ) (30 )

A A
A

A cos A

� � �
� �

� � �

8. 2 2
sin sin sin( )sin( )A B A B A B� � � �                                              9. 2 2cos 5 cos 3 sin8 sin 2A A A A� � �

    10.

sin
sin cos 4

cos sin
sin

4

A
A A

A A
A

�

�

� ��	 
� � ��
� � ��	 
� �

11.
sin 2 sin 2 tan( )

sin 2 sin 2 tan( )

A B A B

A B A B

� �
�

� �              12.
sin 3 sin 5 sin 4

sin 4 sin 6 sin5

x x x

x x x

�
�

�

13.
sin3 sin7 sin11 sin15

cot9
cos3 cos7 cos11 cos15

A A A A
A

A A A A

� � �
� �

� � �
14.

cos cos 2
tan

sin sin 2

A B B

A B

� �
�

�

15.
sin sin

cot tan
sin sin 2 2

A B A B A B

A B

� � �
�

�
16.

sin sin 3 sin 5
tan3

cos cos3 cos5

A A A
A

A A A

� �
�

� �

17. cos 2 cos3 cos 2 cos7 sin 5 sin 4A A A A A A� � 18.
21 2cos 2 cos 4 4cos cos2A A A A� � �

19.
sin 6 cos3 sin8 cos

tan 2
sin3 sin 4 cos 2 cos

A A A A
A

A A A A

�
�

�
20.

sin3 2sin5 | sin7
cos2 sin2 cot3

sin 2sin3 sin5

A A A
A A A

A A A

� �
� �

� �

21.
cos2 cos2

cot( )cot( )
cos2 cos2

A B
A B A B

B A

�
� � �

�
22.

sin sin 2 sin3 sin 6
tan5

sin cos2 sin3 cos6

A A A A
A

A A A A

�
�

�

23.
cos5 2cos7 cos9

cos7 cos5
cos3 2cos5 cos7

A A A
A A

A A A

� �
�

� �
24. sin 3 cos 2sin cos 2

4 4
A A A A

� �� � � �
� � � �	 
 	 
� � � �

25. sin sin( 2 ) sin sin( 2 ) sin( )sin( )A A B B B A A B A B� � � � � �

26. sin sin 2 sin3 sin 2 (1 2cos )� � � � �� � � �      27.
5 3 9

sin sin sin sin sin 4 sin 2
2 2 2 2

A A A A
A A� �

28. cos2 cos 4 cos6 cos120 4cos3 cos 4 cos5� � � � � � �� � � �        29.
sin sin 2 sin 4 sin5

tan3
cos cos2 cos4 cos5

A A A A
A

A A A A

� � �
�

� � �

 30.
cos6 cos4

tan
sin6 sin4

� �
�

� �
�

��
�

   31.
sin sin3

tan 2
cos cos3

A A
A

A A

�
�

�
            33.

sin 7 sin
cos4 sec5

sin8 sin 2

A A
A A

A A

�
�

�

34.
sin sin 2

cot
cos cos 2 2

A A A

A A

�
�

�
             35.

sin5 sin3
tan

cos3 cos5

A A
A

A A

�
�

�
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9. Prove the following .

1. x
xxxx

xxxx
6tan

)3cos9(cos)5cos7(cos

)3sin9(sin)5sin7(sin
�

���
���

2. )3sin5(sincot)3sin5(sin4cot xxxxxx ���

3. 0cos)cos3(cossin)sin3(sin ���� xxxxxx             4. �
�

�
�
�

� �
����

2
sin4)sin(sin)cos(cos 222 yx

yxyx

5.
2

3
cos

2
cossin4sin2sin3sin

xx
xxxx ��� 6. x

xxxx

xxxx
2tan

cos6cossin4sin

sin2cos3sin4cos
�

�
�

7. x
xxxx

xxxx
5cot

3sin6sinsin2sin

3sin6cossin2cos
�

�
�

8.
16

1
70sin50sin30sin10sin 0000 �

9.
16

1
80sin60sin40sin20sin

0000 � 10.
16

3
70cos50cos30cos10cos

0000 �

11. 2)cot(tan2sin �� xxx       12. xxxec cot2cot2cos �� 13. 1sin22cos 2 �� xx

14.     xxx 2sin1)cos(sin 2 ��� 15. xxx tan2cot2cot ��     16. )2sin2(
2

1
sincos

244
xxx ���

17. x
xx

xx
2sin2

2

1

sincos

sincos 33

��
�
�

  18. x
xx

xx
tan

cos2sin

sin2cos1
�

�
��

   19.
x

x
xxxx

sin16

16sin
8cos4cos2coscos �

10. Find sin and cos values of the following  angles.

1.
2

1
7 2. 15                 3.  

2

1
22 4. 75                     5. 105

   6.   120            7.150      8. 180         9. 720 10. 360

11. Prove the following .

 1.
2

1

2

1
22cos

2

1
22sin2

00

�   2. 
2

3
115cos2

02 ��             3. 120cos620cos8 003 ��

4. 
2

3
40sin440sin3 030 �� 5.

8

15
6sin24sin 0202 �

�� 6. 
8

15
30cos72sin 0202 �

��

7. 178tan66tan42tan6tan 0000 � 8.
2

1

10

13
sin

10
sin ���

��
9.

8

15
12sin48cos 0202 �

��

10.
8

15
60sin72sin

0202 �
�� 11.

16

1
78cos66cos42cos6cos 0000 �

12. If  A+B+C = 180 prove the following .

1. CCosACosBCSinBSinASin sin4222 ���             2. sCCosACosBCoCCosBCosACos 41222 �����

3. sCSinASinBCoCCosBCosACos 41222 ����        4.
222

4
C

Cos
B

Cos
A

CosSinCSinBSinA ���

5.
222

4
C

Cos
B

Sin
A

SinSinCSinBSinA ���                6.
222

41
C

Sin
B

Sin
A

SinCosCCosBCosA ����

7. sCSinASinBCoCSinBSinASin 2222 ���             8. sCCosACosBCoCCosBCosACos 21222 ����

9. sCSinASinBCoCCosBCosACos 21
222 ����
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1) Sketch  the  following  trigonometric  graphs.

��� tan)3cos)2sin)1 ��� yyy �2sin)4 �y     5) �3cos�y       6) �2tan�y

    7)
2

sin
�

�y     8)
3

cos
�

�y    9) )(sin ���y       10) )(cos ���y       11)1) )(tan ���y        12) 1sin �� �y

   13) 2cos �� �y       14) �sin2�y    15) �cos3�y       16) 1sin2 �� �y         17) 1cos3 �� �y

  18) 1
3

2sin2 ��
�

�
�
�

�
��
�

�y      19) 2
4

3cos3 ��
�

�
�
�

�
��
�

�y     20) )
3

2(sin
�

� ��y 21) )
3

2(cos
�

� ��y

22) Sketch the graph of ,3)
6

(cos2 ���
�

�y in the range 
6

13

3

�
�

�
��� .

23)Sketch the graph of 2)
3

2(sin3 ���
�

�y  in the interval 
6

7

12

�
�

�
��� .

24)Sketch the graph of    
�3600;1)

3
2(cos2 ����� �

�
� iny

2) Find general solutions of the following.

(i) 7tansec 22 �� ��   (ii) 2cottan �� ��         (iii) )30(sincos2 ��� ��      (iv) 2sin32cos �� xx

(v) xx sin2cos �  (vi) xecxx cos2tancot ��       (vii) xx 2tan12sec2 ��

3) Find general solutions of the following.

 (i) 1sin4 2 �x (ii) 1cos2 2 �x (iii) 3cot 2 �x

4) Find the general solutions of

      (a) 06sin4sin2sin ��� xxx           (b) 05sin3sinsin ��� xxx

5)  Find the general solutions of   0sin3cos2 2 �� xx

6) Find the general solutions of

     (i) xx 2cos4cos � (ii) xx 2sin3cos � (iii) 02cos3sin �� xx
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7) Solutions of the equation   cba �� �� sincos

    Find general solutions of the following

      (i) 1sincos3 �� xx   (ii) 3tansec �� xx       (iii) 1sincos �� xx                   (iv) 1sincos ��� xx

8.Find the general solutions of the following.

 (a).  1sincos3 ����          (b).  2cossin3 ����     (c).  2sincos ����          (d).  ����� cossin2cos

 (e).  3cotcos ����ec

9. Solve following equations.

(i). 1sin10cos.sin6cos2 22 �������

       (ii).
4

25
sin16cossin24cos9

22 ��� xxxx

(iii).  3coscossinsin6 22 ��� xxxx

10.i. Show for all values of �  that the expression

������ 22 sin10cossin6cos2   takes values between 1 and 11.

    ii.  Find the minimum and maximum values of  xxxx 22 sin16cossin24cos9 ��

  iii.  Show that the expression 
xx

xx

sincos

1sin2cos

�
��

 cannot assume values    between 1 and 2.

11. Sketch the graph of the following.

1. ,1sincos3 ��� xxy  in �20 �� x .                  2. 1cossin ��� xxy , in �� ���� x .

3. 12sin2cos3 ��� xxy , in ��� x0 .               4. ,sincossin16cos11 22 xxxxy ���  in ��� x0 .

5.  ,sin29cossin18cos5 22 xxxxy ���  in ��� x0 .   6.    1sincos ��� ��y , in �� 22 ��� x

7. xxxxy 22 sin5cossin24cos5 ��� , in ��� x0 .      8. 2sin3cos ��� ��y , in ��� ��� .

12.Express xxxx 22 sinsincos16cos11 ��  in the form )2cos( ��� xba .     Where   a, b, �  are constants to be

    determined.

Let xxxxxf 22 sinsincos16cos11)( ��� .

Find the values of x in the range 01800 �� x  such that

(i). 0)( �xf

(ii). )(xf  attains the minimum.

(iii). )(xf  attains the maximum.

Hence sketch the rough graph of )(xf  in 
01800 �� x .

13.Show that for all real values of �  the expression cba �� �� sincos  is such that

2222 sincos baccbabac �������� �� . Deduce that  for any real value of � ,  2sin3cos ����

   is not  negative and sketch its graph in ������ .
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14.Express xxxxxf 22 sincossin2cos)( ���  in the form )2cos( ��xR .

  Find the minimum and the maximum values of )(xf . Sketch the graph of  )(xfy �  in  
22

�
���

��
. Hence

find the range of k of the equation kxf �)( , to have

        (i). two real roots.

(ii). three real roots.

(iii). no real roots.

15.Sketch the graph of ����� 22 sin3cossin4cos3)( ���f  in ���� 20 . Hence find the range of k, for the

    equation kf ��)(  has

(i).  five real root. (ii).  two roots. (iii). four roots.

16.Show for all real values of x that xxx 4cos35sincos8 66 ��� . Sketch  the graph of xxy 66 sincos ��  in

22
����� x . Hence deduce the range  of k,  for the equaton kxx �� 66 sincos  to have,

(i).  no solutions.           (ii).  only two solutions.

(iii). only three solutions.           (iv). only four solutions.

17. Prove the following.

(i). xx 11 sin)(sin �� ���      (ii).  xx 11 cos)(cos �� ����               (iii).  xx 11 tan)(tan �� ���

       (iv).  2
cossin 11 ��� �� xx        (v).  ��

�

�
��
�

�

�

�
�� ���

xy

yx
yx

1
tantantan 111     (vi). ��

�

�
��
�

�

�

�
�� ���

xy

yx
yx

1
tantantan 111

18) Prove the following identities.

 (i) 
5

3
cos

2

1
tan2

11 �� �    (ii) 
25

7
cos

4

3
tan2

11 �� �    (iii) ��� ��

7

24
tan2cot4

11
   (iv) 

2

1

1

2
)tan2(sin

x

x
x

�
��

  (v) 
2

1
tantan

11 �
�� ��

x
x     (vii) )53(

2

1

3

5
cos

2

1
tan 1 ��





�

�

	
	
�

�
�
�
�

�
�
�
�

��       (vii) 
221

140
cos

5

1
tan2

17

15
cos

111 ��� ��

(viii). �
�

�
�
�

���
�

�
�
�

� ��

4

3
tan

3

1
tan2 11

      (ix).
42

1
tan

3

1
tan 11 �

��
�

�
�
�

���
�

�
�
�

� ��
           (x).  

4

3
2tan3tan 11 �
�� ��

19). Prove the following identities..

(i). 85
77sin

17
8sin

5
3sin 111 ��� ��                               (ii).  325

253sin
25

7sin
13

5sin 111 ��� ��

(iii). 11
27tan

5
3tan

5
4cos 111 ��� ��                               (iv).  65

33cos
13

12cos
5

4cos 111 ��� ��

(v).
2

1
cos2

2

1
sin2cos 111 xx

x
�

�
�

� ���
                       (vi).  

9

2
tan

13

1
tan

7

1
tan 111 ��� ��

(vii).
5

12
tan

2

1

3

2
tan 11 �� �                                                (viii).

419

8
tan

5

3
tan

4

3
tan 111 �

��� ���

       (ix).
48

1
tan

7

1
tan

5

1
tan

3

1
tan 1111 �

���� ����
                      (x).

1985

1
tan

420

1
tan

4

1
tan3 111 ��� �

�
��
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 (xi).
499

1
tan

70

1
tan

5

1
tan4 111 �

��� ���
       (xii).

13

5
sin2

119

120
tan 11 �� �         (xiii).

4
tantan 11 �

�
�
�

� ��

nm

nm

n

m

20)   Solve the following equations.

    i. 
4

2tantan 11 �
�� �� xx           ii. 4tan)2(tantan 111 ��� ��x         iii. )32(tan)1(tan1tan 111 ��� ���� xx

   iv. 
21

1
tan2

1
sin 11 �

���
�

�
��
�

�

�
���

�

�
��
�

�

�
��

xx

x
                v. xxxx 3tan)1(tantan)1(tan 1111 ���� �����

21). Solve the following equations.

(i).
42

1
tan

2

1
tan 11 �

�
�
�

�
�
� ��

x

x

x

x
       (ii).

7

4
tan)1(tan)1(tan 111 ��� ���� xx          (iii).

23
tan

2
tantan 111 �

��� ��� xx
x

(iv).
47

2
tantan2 11 �

��
�

�
�
�

�
� �� x

x      (v). )1(,
6

2

1

1
cos

1

2
tan

2

2
1

2

1 ����
�

�
��
�

�

�

�
��
�

�
�
�

�
�

�� x
x

x

x

x �
    (vi).

3

2
2tan)1(tan)1(tan 111 ��� ���� xx

(vii).If �
�
�

�
�
�
�

�
���� ���

3

22
tan)1(tan)1(tan 111 xx . Show that 

2

1
�x  or  22��x .

22) Show that x
x

x 1

2

1 tan2
1

2
sin �� ��

�
�

�
�
�
�

�

�
.Hence Show that the Solutions of

ab

ba
xx

b

b

a

a

�

�
���

�
�

�
�
�
�

�

�
��

�
�

�
�
�
�

�

�
���

1
istan2

1

2
sin

1

2
sin 1

2

1

2

1

23) Show that x
x

x 1

2

2
1 tan2

1

1
cos �� ��

�
�

�
�
�
�

�

�

�
 .  Hence show that the solution of the equation

�
�
�

�
�
�
�

�

�
��

�
�

�
�
�
�

�

�

�
��

�
�

�
�
�
�

�

�
���

2

1

2

2
1

2

1

1

2
tan

1

1
cos

1

2
sin

x

x

b

b

a

a
  is  

ab

ba
x

�

�
�

1
 .

24) Prove that 
2

cossin
11 �

�� ��
xx .  Show that the only solution of the equation  

2

3
is

6
cossin 11 ��� �� xxx

�
.

25) Show that the solutions of the equation    
2

1
,0are

2
sin2)1(sin 11 ���� �� xxx

�
.

26) Show that the solutions of the equation    
2

1
or0arecos)1(sinsin 111 ����� ��� xxxxx .

27)  Show that the solutions of the equation   
7

3

2

1
is

3
2sinsin

11 ��� ��
xxx

�
.
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28.Prove the following.

(i). If 
2

tantantan
111 �

��� ���
zyx  then 1��� xyzxyz .

       (ii). If 
3

sinsin 11 �
�� �� yx , then 

4

322 ��� yxyx .

(iii). If 
2

sinsin
11 �

�� ��
yx , then 122 �� yx .

(iv). If ���� ��� zyx 111 coscoscos  then 12222 ���� xyzzyx .

29)  In usual notation state sine and cosine rule.

 1) For any  ,ABC�  prove that 
2

cot.
2

tan
A

cb

cbCB

�

�
��

�

�
�
�

� �

2) 0)sin(sin)sin(sin)sin(sin ������ BAcACbCBa

 3)  0)(sin)(sin)(sin ������ BAcACbCBa     4)  2

22

)(sin

)(sin

a

cb

CB

CB �
�

�

�
     5)  

2

)(
sin

2
cos

)( BAC

c

ba �
�

�

6)   02sin.
)(

2sin.
)(

2sin.
)(

2

22

2

22

2

22

�
�

�
�

�
�

C
c

ba
B

b

ac
A

a

cb       7)     

�
�

�
�
�

� �

�
�

�
�
�

� �

�
�

�

2
tan

2
tan

CB

CB

cb

cb

8)   
2

cos)(2)cos(cos
2 A

cbBCa ���              9)   CBaCcBbAa sin.sin2coscoscos ���

10) 0)sin()sin()sin( 333 ������ BAcACbCBa        (11).   0
2

cot)(
2

cot)(
2

cot)( ������
C

ba
B

ac
A

cb

30). Using “Sine” rule and “Cosine” rule prove that

(i). 02sin2sin2sin
2

22

2

22

2

22

�
�

�
�

�
�

c
c

ba
B

b

ac
A

a

cb
          (ii). 2

22

sin

)sin(

a

cb

A

CB �
�

�

31). In usual notation state and prove “Sine” rule for a triangle ABC.

       Prove that     (i).
2

cos.
2

cos)(
CB

ec
A

cba
�

��           (ii).
2

tan
2

cot
A

cb

cbCB

�

�
��

�

�
�
�

� �
.

         Hence deduce that    Abccba cos2222 ��� .

(iii). If 
3

�
�c , Prove that  

cbacbca ��
�

�
�

�
311

.

32). (i). Write down general solution of 04tan3tan ����

                Prove that the  roots of the equation 073512 23 ���� xxx are

7

3
tan,

7

2
tan,

7
tan 222 ���
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 (ii). Prove that, in  usual notaton, for any triangle ABC

�
�

�
�
�

� �
��

2
sin

2
cos)(

BA
c

C
ba

 (iii). In usual notation, for the triangle ABC  if ,    
131211

baaccb �
�

�
�

�
    show that

5

sin

6

sin

7

sin
)(

CBA
a ��

25

cos

19

cos

7

cos
)(

CBA
b ��

33. (i). Find general solutions of  1tan52cot8 2 ����

(ii). For any triangle ABC, prove that . CBaAb �� coscos

       Write down another two similar relations for the triangle ABC. Hence show that

b

c

b

B

a

A
a ��

coscos
)(

abc

cba

c

C

b

B

a

A
b

2

coscoscos
)(

222 ��
���

abc

cba
Cc

2
cos)(

222 ��
�

(d).       In the triangle PQR, if PQ=PR=x, AR=y.   Show that  �
�

�

�

�
�

�

�
�� �

2

2
1

2
1cosˆ

x

y
RPQ .

33. In usual notation, for the triangle ABC 6,5,4 ��� cba  Find the value of Acos  and hence find Asin ,

      find 
a

Asin
  and show that

16

7sinsinsin
���

c

C

b

B

a

A

34.Prove in usual notation that the area �   of the triangle ABC is 
2

1
�� Abcsin    write down another two

   results for �Hence deduce  “Sine” rule for the triangle ABC.

35).In a triangle ABC , if 
C

B
A

sin2

sin
cos �  , show that the triangle is isosceles.

36) In a triangle ABC if  a ,coscos BbA�  Show that the triangle is either  isosceles or right angled.

37) In a ,
coscos

if
b

B

a

A
ABC ��  Show that the triangle is isosceles.

38) In a ABC� , if CBA 222 sinsinsin �� . Show that the triangle is right  angled.

39)  In a triangle ABC, medians AD and CE are drawn.

4
ˆand

8
ˆ,5

��
��� ECACADAD . Show that the area of the  

3

25
isABC� (square units).
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40)  A circle is inscribed in an equilateral triangle of side a. Show that the area      of any square inscribed in this

          circle is 
6

2a
.

41) In a triangle, the lengths of the two larger sides are 10 and 9 respectively. If the angles are in arithmetic

        progression, show that the third side can be  either 65or65 �� .

42)  A vertical pole subtends an angle �
�

�
�
�

��

2

1
tan

1
 at a point P on the ground. If  the angles substended by the upper half

          and the lower half of the pole at P  are �� and  respectively, show that

       (i)
9

2
tan �� (ii)

4

1
tan �� .

ABC, 
6

sin

5

sin

4

sin CBA
�� .    Prove that   

16

23
coscoscos ��� CBA

44) With usual notation , if in a triangle ABC,

131211

baaccb �
�

�
�

�
 , then prove that  

25

cos

19

cos

7

cos CBA
��

45) The sides of a triangle ABC are such that .231 .
.

.

.
.
.

.

. �cba  show that 321: .
.

.

.
.
. �CBA

46) Prove that �
�

�
�
�

� �
��
�

�
��
�

� �
�
�

�
�
�

� �
������

2
cos

2
cos.

2
cos4)(coscoscoscos

������
������

47) In a triangle ABC, prove that

2

3

3
cos

3
coscos 222 ��

�

�
�
�

�
���

�

�
�
�

�
��

��
AAA

48). a.If )tan(tan5 ��� xx , show that �� sin
2

3
)2sin( ��x . Find the range of �sin  for x to have real solutions.

       Hence solve the equation )30tan(tan5
��� xx

b.Solve 
3

1
tan

3

5
tan

1

1
tan

1

1
tan 1111 ���� ����

�

�
��
�

�

�
��
�

�
�
�

�
� xx

  for x, so that   42 ��x .

    c.A rod AB is against a vertical wall with A on the ground making an angle  �  with the horizontal. A point on the

       rod   at a distance one-third of length of  � from a point

       O  on  the ground. )( �� � . OB is inclined to the horizontal at an angle � .Show that  ��� cotcot3cot2 �� .

49).a. Find general solutions of

 i. xx sin2tan3 � ii. 04cos4cot
2 ��� ecxx

   b.In the triangle ABC,  if 
12

5
,

4

��
�� BA     Show that 022 ��� bca .
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  c.using the “cosine” rule for the  � ABC prove that  
c

ba

Acba

cAba �
�

��
��

cos

cos.)(

50). Let )cos(sin4)( 44 xxxf �� . Prove that xxf 4cos3)( �� .

     Hence or otherwise for 
2

�
�x  , Sketch the graph of  )cos(sin4)(

44
xxxf �� .

      Find the area enclosed  by 2and
2

),( ���� yxxfy
�

51) .a.Prove the identity

xx
x

tansec
24

tan ���
�

�
�
�

�
�

�
. Hence find the value of 

8
tan

�
.

      Show that  6322
24

11
tan ����

�
.

b.Solve xxx
111

cos)1(sinsin
��� ��� .

52.  a). Show that if 
2

0
�

� ��  then  )cos1(2tansin ��� ��

b). Using the expansions of  )sin( BA�  and )cos( BA� show that 
4

26

12
sin

�
�

�
 and

4

26

12
cos

�
�

�
Show that 

x

x
x

2sin

2cos1
tan

�
�  for 

2
0

�
�� x  and deduce  that

2236
24

tan ����
�

.

        c). State the Sine Rule for triangle, Prove in the usual notation for a triangle ABC, that  
)sin(

)sin(
2

22

BA

BA

c

ba

�
�

�
�

.

53).a). i. By solving the equation �� 2cos3sin �  Show that
4

15
18sin 0 �

�

ii. Show that 
7

1
tan

3

1
tan2

4

11 �� ��
�

  and   
11

2
tan

7

1
tan

3

1
tan

111 ��� ��

Deduce that 
7

1
tan3

11

2
tan2

4

11 �� ��
�

.

    b). State the Sine Rule and deduce the Cosine Rule with the  usual notation in a triangle ABC, it is given that

765

baaccb �
�

�
�

�
.

Show that,

i.
2

sin

3

sin

4

sin CBA
��            ii.

7

cos2

11

cos4

1

cos CBA
��

�
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54). a).  Sine rule  in the usual notation.

P  is a point inside a triangle ABC  such that ������� PCAPBCPAB .

Prove that the area of the triangle ABC  is �sin
2

�
�

�
�
�

� ��
ab

AP

ac

CP

bc

BPabc
  in the usual notation.

Deduce that 
CBA 2222 sin

1

sin

1

sin

1

sin

1
���

�

           b). Show that,

i. �
�

�
�
�

���
�

�
�
�

� ��

12

5
tan

5

1
tan2 11      ii. �

�

�
�
�

���
�

�
�
�

� ��

119

120
tan

12

5
tan2 11     iii. �

�

�
�
�

����
�

�
�
�

� ��

239

1
tan

4119

120
tan 11 �

 deduce that,

4239

1
tan

5

1
tan4 11 �

��
�

�
�
�

���
�

�
�
�

� ��

55) a). State and prove the Sine rule

P  is a point inside the triangle ABC such that ��� ACPCBPBAP ˆˆˆ . Prove that

)cot(cot)cot(cot)cot(cot C
c

ab
B

b

ac
A

a

bc
�����   in  the usual notation.

        b). Let x, y and z be any three non-negative real numbers such that ���� zyx  , 1coscos �� yx

               and   yxt sinsin ��  Show that,

i. ,
2

)(tan 1 yx
t

�
��

        ii. 30 �� t

        Hence find the values of x, y and z when t attains its  maximum value.

56). (a). Using the identity 1sincos 22 �� ��  or otherwise, determine the real constants a and b such that

��� 4cossincos 66 ba ��� .

Hence or otherwise

(i). Sketch the graph of xxy 66 sincos8 �� .

(ii). find the general solution of the equation xxx 4sin
2

1

4

5
sincos 66 ��� .

  (b). Solve the equation 
42

1
tan

2

1
tan 11 �

��
�

�
�
�

�
�
�

��
�

�
�
�

�
�
� ��

x

x

x

x
.

57).(a).State and prove the Cosine rule for a triangle ABC, in the usual

           notation. In the usual notation for a triangle ABC,  show that

         (i).
abc

cba

c

C

b

B

a

A 222coscoscos
2

��
��

�

�
�
�

� ��   (ii). if 
cbacbca ��

�
�

�
�

311
 then the angle C is .

3

�

  (b). Express �� sincos3 �  in the form �� �cosR where R and �  are real.

                Hence, find the general solution  of the equation
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0sincossincossin31cos3 22 ������ ������

(c). Show that xx 11 coscos �� ��� �  for 11 ��� x .

58). (a). State and prove the Cosine rule for a triangle ABC, in the usual notation. Deduce that

               (i).
abc

cbacbacbacba
CBA

2
coscoscos

222 ��������
���

              (ii). 
abc

cbaC

c

B

b

A

a 22
cos

1

2
cos

1

2
cos

1
2

222 ��
���

        (b). Find, in radians the general solution of  01cossin22sin ���� ���

        (c). If ,
3

1
tan 1 �

�

�
�
�

�� �� �
�

�
�
�

�� �

4

1
tan 1�  and �

�

�
�
�

�� �

9

2
tan

1�

            show that 
2

0
�

��� ���� . Hence, show that   
4

�
��� ��� .

59). (a).State and prove the Sine rule for a triangle ABC, in the usual  notation.   Let 11 ��� k .For a triangle ABC,

            in the usual notation,   prove that  if  kcba ��    then

           (i). �
�

�
�
�

���
�

�
�
�

� �
2

cos
2

sin
C

k
BA

                     (ii). �
�

�
�
�

� �
�

� 2
tan

cos1

sin BA

b

a

Bk

Ak

        (b).   Find the general solution of the equation xxx 2coscossin3
2 �� .

 (c). Solve for x: 
23

tan
2

tantan 111 �
��

�

�
�
�

���
�

�
�
�

�� ��� xx
x .

60). (a).For a triangle ABC, prove in the usual notation that 
C

c

B

b

A

a

sinsinsin
�� . Deduce that

2
cos

2
cos

CB
ec

A
cba

�
�� .

         (b). Show that for any real value of �  the expression �
�

�
�
�

� ��
4

tan2tan
�

�� cannot take any value between

                 -7 and 1.

(c).Express ���� 22 sin29sincos18cos5 ��  in the form of �� �� 2cosba , where a and b are constants

             and �  is an angle independent of � .  Hence or otherwise find the general solution of the  equation

19sin5cos2sincos8
22 ���� xxxx .

61). (a). Prove the identity

������ ������ coscoscoscos ������ ���
2

1
sin

2

1
sin

2

1
cos4

      (b). Let 
2

cos4
2

cos
2

sin32
2

sin2)( 22 xxxx
xf ���

Express )(xf  in the form bxa ���sin  where  0�a , b and �
�

�
�
�

� ��
2

0
�

��  are constants to be
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determined. Deduce that 5)(1 �� xf .

Sketch the graph of )(xfy �  for 
6

11

6

��
��� x .

(c). Let 02 �� qp . The sides BC. CA and AB of a triangle ABC are of

       lengths qp � , p and qp �  respectively. Show that   0sinsin2sin ��� CBA  and deduce that

2
cos2

2
cos

CACA �
�

�
.

62). (a).Let 
x

x
xf

2tan1

tan1
)(

�

�
�  for 

22

��
��� x .  Express )(xf in the form BxA �� )2cos( � , where 0�A ,

B  and �
�

�
�
�

� ��
2

0
�

��  are constants to be determined. Hence solve the equation 
4

22
)(

�
�xf .

     Using the first expression given for )(xf , show that
4

22
)(

�
�xf  can be written as

0tan4tan2 22 ��� kxkx  where 22��k  Deduce  that 2236
24

tan ����
�

.

      Also sketch the graph of )(2 xfy �  for 
22

��
��� x .

  (b).In the usual notation, state the Sine rule for a triangle. Let ABC be a triangle. In the usual notation it is given that

�� ::1:: �cba  where �   and �  are constants.

        Showthat CCBA
32

sin42sin2sin2sin �� ��� .

63). (a). State the Sine rule for a triangle.

Show that 
23

4

sin

2sin2sin2sin

c

ab

C

CBA
�

��
   for a triangle   ABC, in the usual notation.

(b). Let �
�

�
�
�

� ��
4

cossin)(
�

xxxf . Express )(xf  in the form cbxa ���cos  where a, b, c and

�
�

�
�
�

� ��
2

0
�

��  are constants to be  determined.

          Let 2)(4)( �� xfxg . Sketch the graph of )(xgy �       for 
8

9

8

��
�� x .

(c).  Solve xx 11 sin2sinsin4sin �� � .

64)  .(a)  Show that   .1coscos)cos(2coscos)(cos 222 ������ ��������

      (b) Let .1)sin(cos22sin2cos)( ����� xxxxxf  Express  )(xf in the form  )sin()cos1( ��� xxk ,

           where k and � are constants to be determined.

    Let  )(xg be such that 1)(2
cos1

)(
��

�
xg

x

xf
, where 

22

��
��� x .
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 Sketch the graph of )(xgy � and hence show that the equation 0)( �xf has only one solution in the range given

  above.

(c) In the usual notation , using the Sin Rule for a triangle ABC,

    show that �
�

�
�
�

� �
�
�

�
�
�

� �
���

2
sec

2
tan)(

2
cot

2
cos)(

2 CBCB
cb

AA
eccba .

65). a).State and prove the Sine rule  in the usual notation.

The points A,B and C  taken in the ascending order, lie on a straight line inclined at an angle �  to the horizontal.

xAB �  and D is the point vertically above at a height h from the point C. CD subtends angles �  and �  at A and B

respectively. Prove that,

i. ���
��

cos)sin(

sinsin

�
�

x
h

ii.
��

���
�

�
�

sin

sinsinx
d   where d is the height of D above  the level of A,

b). Find,

i. the general solution of the equation 1cossin �� ��

ii. the value of x satisfying the equation x111 sin
3

1
tan

2

1
tan ��� �� .

66).(a)Write down the trigonometric identity for )tan( �� �  in terms of �tan  and �tan . Hence, obtain �2tan  in

terms of �tan , and show that  
�
��

�
2

3

tan31

tantan3
3tan

�

�
� .

  By substituting 
12

5�
� �  in the last equation, verify that 

12

5
tan

�
  is a solution of  0133 23 ���� xxx .

 Given further that )14)(1(133 223 ������� xxxxxx ,  deduce that 32
12

5
tan ��

�
.

(b) Show that  
A

AA

cos1

cos1

2
tan

2

�
�

�   for  .0 ��� A

     In the usual notation, using the Cosine Rule for a triangle ABC,  show that

).)((
2

tan))((
2

bcacba
A

acbcba ���������

(c)  Show that      �
�

�
�
�

�
��

�

�
�
�

�
��

�

�
�
�

� ���

65

56
sin

13

5
sin

5

3
sin

111

67). (a) If ��� 42 cossin)( ��f   , Show that �� 2sin
4

1
1)( 2��f .

 Deduce that 1)(
4

3
�� �f  .

       (b) Find the general solutions of  0sin.3sincos.3cos 33 �� xxxx

      (c) State, in usual notation, ‘sine’ rule for any triangle.  Show that
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   (i)  0
coscoscoscoscoscos 222222

�
�

�
�

�

�
�

�

�

ba

BA

ac

AC

cb

CB
.      (ii)  

A

a

CcBbAa

cabba

sin2sinsinsin

cos22

�
��

��

68).a) i.Show that ��
�

900for3
sin

cos)60cos(2
���

��
�

�
�� .

ii.In the quadrilateral ABCD shown in the figure, �
80ˆ, �� CBAADAB

�
20ˆ, �DAC

        and �60ˆ �CAB .

        Let ��DCA ˆ . Using the sine Rule for the triangle ABC, show that
�40cos2�

AB

AC
.

    Next, using the Sine Rule for triangle ADC,  show that  
�

�
sin

)20sin( �
�

�

AD

AC
.

      Deduce that �� sin40cos2)20sin(
�� �� .

Hence, show that �

��

20sin

20cos40cos2
cot

�
�� .

     Now, using the result in (i) above, show that  
�30�� .

b) Solve the equation  xxxx 2sin2cos4sin4cos ���

69) a) Solve ���� ���� 0for03cos2cos .

     Write down �2cos  and �3cos  in terms of �cos , and show that

,13243cos2cos
23 ����� ttt��  where �cos�t .

      Hence, write down the three roots of the equation 01324 23 ���� ttt  and show that the roots of the equation

0124 2 ��� tt  are  
5

cos
�

  and  
5

3
cos

�
. Deduce that 

5

3
cos

�
=

4

51�
.

b) Let  ABC be a triangle and let D be the point on BC  such that nmDCBD :: �  .where  m, n > 0 . It is given that

��DAB ˆ  and ��CAD ˆ .   Using the Sine Rule for the triangles BAD and DAC,

     show that    ,
sin

sin

�
�

�
nc

mb
, where ACb � and ABc � .

70) a.Write down sin( )A B�  in terms of sin A, cos A, sinB and cos B.

Deduce that

i. sin(90 ) cos� �� ��  and

ii. 2sin10 cos 20 3sin 20� �� � �
.

b.In the usual notation, state the Sine Rule for a triangle ABC.

  In the triangle ABC shown in the figure, ˆ 80ABC � �  and ˆ 20ACB � �
. The point D lies on BC such that AB DC� .

  Let ˆADB �� .

  Using the Sine Rule for suitable triangles, show that  sin80 sin( 20 ) sin20 sina� � �� � �
.

  Explain why sin80 cos10�� �
 and hence, show that 

sin 20
tan

cos 20 2sin10
� �

�

�

� �
.
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  Using the result in (a) (ii) above, deduce that 30� � � .

c.Solve the equation 
1 2 1tan cos tan (sin )

4
x x

�� �� � .

71) a.Write down sin( )A B�  in terms of sin A, cos A, sin B and cosB  and obtain a similar expression for sin(A-B).

         Deduce that

2sin cos sin( ) sin( )A B A B A B� � � �  and

2cos sin sin( ) sin( )A B A B A B� � � � .

  Hence, solve 2sin3 cos2 sin 7 for 0
2

�
� � � �� � � .

b.In a triangle ABC, the point D lies on AC such that BD DC�  and AD BC� . Let ˆBAC ��  and ˆACB �� . Using

  the Sine Rule for suitable triangles, show that 2sin cos sin( 2 )� � � �� � .

  If : 3: 2� � � , using the last result in (a) above, show that 
6

�
� � .

c.Solve 1 12tan tan ( 1)
2

x x
�� �� � � . Hence, show that 

11 4 3
cos tan

4 2 3 10

� �� �� �� �� �� �
� �� �

.

72) a.Write down cos( )A B�  and cos( )A B�  in terms of cosA, cosB, sinA and sinB.

Hence, show that cos cos 2cos cos
2 2

C D C D
C D

� �� � � �
� � � � � �

� � � �

Deduce that cos cos 2sin sin
2 2

C D C D
C D

� �� � � �
� � � � � � �

� � � �
.

Solve the equation cos9 cos7 cot (cos9 cos7 ) 0x x x x x� � � � .

b.In the usual notation, state and prove the Cosine Rule for a triangle ABC.

  Let for
2

x n n
�

� � !� . Show that  2

2tan
sin 2

1 tan

x
x

x
�

�

 In a triangle ABC, it is given that 
24

20 , 10 and sin2
25

AB cm BC cm B� � � .

 Show that there are two distinct such triangles and find  the length of AC for each.

c.Solve the equation 

1
1 2 1 12sin 1 tan ( ) tan (2)x xe e

�� � � �
� �
	 
� � �
	 
� �

.


