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1. From the following figure find the values of : 

(i) sin B 

(ii) tan C 

(iii)  𝐬𝐞𝐜𝟐 𝐁 − 𝐭𝐚𝐧𝟐 𝐁 

(iv) 𝐬𝐢𝐧𝟐 𝐂 + 𝐜𝐨𝐬𝟐 𝐂 

Solution: 

In right angled ∆𝐴𝐵𝐷, 

⇒ AB2 = BD2 + AD2                         (Using Pythagoras Theorem) 

⇒ AD2 = AB2 − BD2 

⇒ AD = √AB2 − BD2 = √(13)2 − (5)2 = √169 − 25 = √144 = 12 

In right angled ∆ACD, 

AC2 = AD2 + DC2 

⇒ AC = √AD2 + DC2 = √(12)2 + (16)2 = √144 + 256 = √400 = 200 

(i) sin B =
AD

AB
=

12

13
 

(ii) tan C =
AD

DC
=

12

16
=

3

4
 

(iii) sec2 B − tan2 B, sec B =
AB

BD
=

13

5
 

tan B =
AD

BD
=

12

5
 

∴ sec2 B − tan2 B = (
13

5
)

2

− (
12

5
)

2

=
169

25
−

144

25
=

169 − 144

2
=

25

25
= 1 

(iv) sin2 C + cos2 C 

sin C =
AD

AC
=

12

20
=

3

5
 

cos C =
DC

AC
=

16

20
=

4

5
 

∴ sin2 C + cos2 C = (
3

5
)

2

+ (
4

5
)

2

=
9

25
+

16

25
=

25

25
= 1   
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2. 𝐈𝐟 𝐭𝐚𝐧𝛉 =
𝟖

𝟏𝟓
 , 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞𝐬 𝐨𝐟 𝐨𝐭𝐡𝐞𝐫 𝐭𝐫𝐢𝐠𝐨𝐧𝐨𝐦𝐞𝐭𝐫𝐢𝐜𝐚𝐥 𝐫𝐚𝐭𝐢𝐨𝐬 𝐟𝐨𝐫 𝛉 

Solution: 

sin θ =
BC

AC
=

1

√2
 

∴ BC = 1 and AC = √2 

In right ∆ABC, ∠B = 90° 

AC2 = AB2 + BC2                      (Using Pythagoras Theorem) 

⇒ (√2)
2

= (AB)2 + (1)2 ⇒ 2 = AB2 + 1 

⇒ AB2 = 2 − 1 = 1 = (1)2 

∴ AB = 1 

Now, cos θ =
AB

AC
=

1

√2
, tan θ =

1

1
= 1, cot θ =

1

1
= 1 

sec θ =
√2

1
= √2, cosec θ =

√2

1
= √2 

 

3. If 𝐬𝐢𝐧𝛉 =
𝟑
𝟓

𝐚𝐧𝐝 𝛉 𝐢𝐬 𝐚𝐧 𝐚𝐜𝐮𝐭𝐞 𝐚𝐧𝐠𝐥𝐞, 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞𝐬 𝐨𝐟 𝐜𝐨𝐬𝛉 𝐚𝐧𝐝 𝐭𝐚𝐧𝛉. 

Solution: 

sin θ =
3

5
=

BC

AC
∴ BC = 3 and AC = 5 

In ∆ABC, AC2 = AB2 + BC2 

⇒ (5)2 = AB2 + (3)2 ⇒ 25 = AB2 + 9 

⇒ AB2 = 25 − 9 = 16 = (4)2 

∴ AB = 4 

cos θ =
AB

AC
=

4

5
, tan θ =

BC

AB
=

3

4
 

 

4. 𝐈𝐟 𝟏𝟑 𝐬𝐢𝐧𝛉 = 𝟓, 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟  
(𝟓 𝐬𝐢𝐧𝛉−𝟐 𝐜𝐨𝐬𝛉)

𝐭𝐚𝐧𝛉
 

Solution: 

13 sin θ = 5 ⇒ sin θ =
5

13
. But sin θ =

BC

AC
=

5

13
 

∴ BC = 5, AC = 13 

Now in ∆ABC, 
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AC2 = AB2 + BC2                   (Using Pythagoras Theorem) 

⇒ (13)2 = AB2 + (5)2 ⇒ 169 = AB2 + 25 

⇒ AB2 = 169 − 25 = 144 ⇒ AB2 = (12)2 

∴ AB = 12 

Now, cos θ =
AB

AC
=

12

13
, tan θ =

BC

AB
=

5

12
 

∴
5 sin θ − 2 cos θ

tan θ
=

5 ×
5

13
− 2 ×

12
13

5
12

=

25
13

−
24
13

5
12

=

1
13
5

12

=
1

13
×

12

5
=

12

65
 

 

5. 𝐈𝐟 𝐬𝐞𝐜𝛉 =
𝟏𝟑
𝟓

, show that (
𝟐 𝐬𝐢𝐧𝛉−𝟑 𝐜𝐨𝐬𝛉

𝟒 𝐬𝐢𝐧𝛉−𝟗 𝐜𝐨𝐬𝛉
)=3 

Solution: 

sec θ =
13

5
=

AC

AB
∴ AC = 13, AB = 5 

Now, in right ∆ABC, 

AC2 = AB2 + BC2 ⇒ (13)2 = (5)2 + (BC)2 

⇒ 169 = 25 + BC2 ⇒ BC2 = 169 − 25 = 144 = (12)2 

∴ BC = 12 

Now, sin θ =
BC

AC
=

12

13
, cos θ =

AB

AC
=

5

13
 

Now, LHS =
2 sin θ − 3 cos θ

4 sin θ − 9 cos θ
 

=
2 ×

12
13

− 3 ×
5

13

4 ×
12
13

− 9 ×
5

13

=

24
13

−
15
13

48
13

−
45
13

=

9
13
3

13

=
9

13
×

13

3
= 3 = RHS 

 

6. 𝐈𝐟 𝟑 𝐭𝐚𝐧𝛉 = 𝟒, 𝐬𝐡𝐨𝐰 𝐭𝐡𝐚𝐭 (
𝟑 𝐬𝐢𝐧𝛉+𝟐 𝐜𝐨𝐬𝛉

𝟑 𝐬𝐢𝐧𝛉−𝟐 𝐜𝐨𝐬𝛉
) = 𝟑 

Solution: 

3 tan θ = 4 ∴ tan θ =
4

3
 

Now, LHS =
3 sin θ + 2 cos θ

3 sin θ − 2 cos θ
=

3
sin θ
cos θ

+ 2
cos θ
cos θ

 

3
sin θ
cos θ

− 2
cos θ
cos θ

=
3 tan θ + 2

2 tan θ − 2
 

Dividing numerator and denominator by cos θ 
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Putting the value of 3 tan θ = 4 

=
4 + 2

4 − 2
=

6

2
= 3 = RHS 

 

7. 𝐈𝐟  𝐜𝐨𝐭𝛉 =
𝐪
𝐩

, show that (
𝐩 𝐬𝐢𝐧𝛉−𝐪 𝐜𝐨𝐬𝛉

𝐩 𝐬𝐢𝐧𝛉+𝐪 𝐬𝐢𝐧 𝛉
) = (

𝐩𝟐−𝐪𝟐

𝐩𝟐+𝐪𝟐
) 

Solution: 

cot θ =
q

p
 

LHS =
p sin θ − q sin θ

p sin θ + q cos θ
 

=
p

sin θ
sin θ

− q
cos θ
sin θ

p
sin θ
sin θ

+ q
cos θ
sin θ

                           (Dividing numerator and denominator by sin θ) 

=
p − q cot θ

p + q cot θ
=

p − q ×
q
p

p + q ×
q
p

=
p −

q2

p

p +
q2

p

=
p2 − q2

p
×

p

p2 + q2 =
p2 − q2

p2 + q2 = RHS 

 

8. Use the adjoining figure and write the values of : 

(𝐢) 𝐬𝐢𝐧 𝐱° 

(𝐢𝐢) 𝐜𝐨𝐬 𝐲° 

(𝐢𝐢𝐢)  𝟑 𝐭𝐚𝐧 𝐱° − 𝟐 𝐬𝐢𝐧 𝐲° + 𝟒 𝐜𝐨𝐬 𝐲° 

Solution: 

In ∆ABC, ∠B = 90° 

AC2 = AB2 + BC2 ⇒ (17)2 = AB2 + (8)2 

⇒ 289 = AB2 + 64 ⇒ AB2 = 289 − 64 = 225 = (15)2 

∴ AB = 15 cm 

and in ∆BCD, ∠B = 90° 

CD2 = BD2 + BC2                          (Using Pythagoras Theorem) 

= (6)2 + (8)2 = 36 + 64 = 100 = (10)2 

∴ CD = 10 cm 
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(i) sin x° =
BC

AC
=

8

17
 

(ii) cos y° =
BD

CD
=

6

10
 

(iii) tan x° =
BC

AB
=

8

15
, sin y° =

BC

CD
=

8

10
=

4

5
 

∴ 3 tan x° − 2 sin y° + 4 cos y° = 3 ×
8

15
− 2 ×

4

5
+ 4 ×

3

5
=

8

5
−

8

5
+

12

5
=

12

5
= 2

2

5
 

 

9. 𝐈𝐟 (𝐜𝐨𝐬𝛉 + 𝐬𝐞𝐜𝛉=
𝟓

𝟐
 , 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 (𝐜𝐨𝐬𝟐 𝛉 + 𝐬𝐞𝐜𝟐 𝛉) 

Solution: 

(cos θ + sec θ) =
5

2
 

Squaring both sides, we get 

(cos θ + sec θ) = (
5

2
)

2

 

cos2 θ + sec2 θ + 2 cos θ sec θ =
25

4
                        [∵ (a + b)2 = a2 + b2 + 2ab] 

⇒ cos2 θ + sec2 θ + 2 cos θ ×
1

cos θ
=

25

4
 

⇒ cos2 θ + sec2 θ + 2 =
25

4
⇒ cos2 θ + sec2 θ =

17

4
 

 

10. 𝐈𝐧 𝐭𝐡𝐞 𝐠𝐢𝐯𝐞𝐧 𝐟𝐢𝐠𝐮𝐫𝐞, ∆𝐀𝐁𝐂 𝐢𝐬 𝐫𝐢𝐠𝐡𝐭 𝐚𝐧𝐠𝐥𝐞𝐝 𝐚𝐭 𝐁. 𝐈𝐟 𝐀𝐂 =  𝟐𝟎 𝐜𝐦 𝐚𝐧𝐝 𝐭𝐚𝐧 𝐀 =
𝟑
𝟒

, 

find 𝐭𝐡𝐞 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐀𝐁 𝐚𝐧𝐝 𝐁𝐂 

Solution: 

In ∆ABC, ∠B = 90° 

AC = 20 cm, tan A =
3

4
 

But tan A =
BC

AB
=

3

4
=

3x

4x
 ∴ BC = 3x cm and AB = 4x cm 

AC2 = AB2 + BC2 ⇒ (20)2 = (4x)2 + (3x)2 

⇒ 400 = 16x2 + 9x2 = 25x2 

∴ x2 =
400

25
= 16 = (4)2 

∴ x = 4 

Hence, AB = 4x = 4 × 4 = 16 cm and BC = 3x = 3 × 4 = 12 cm 
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11. 𝐈f  𝐭𝐚𝐧 𝐱 = 𝟏 
𝟏

𝟑
 find the value of 𝟒 𝐬𝐢𝐧𝟐 𝐱 − 𝟑 𝐜𝐨𝐬𝟐 𝐱 + 𝟐 

Solution: 

tan x = 1
1

3
=

4

3
=

Perpendicular

Base
=

BC

AB
 

∴ BC = 4, AB = 3 

AC2 = AB2 + BC2                      (Using Pythagoras Theorem) 

= (3)2 + (4)2 = 9 + 16 = 25 = (5)2 

∴ AC = 5 

∴ sin x =
BC

AC
=

4

5
 and cos x =

AB

AC
=

3

5
 

∴ 4 sin2 x − 3 cos2 x + 2 = 4 (
4

5
)

2

− 3 (
3

5
)

2

+ 2 

= 4 ×
16

25
− 3 ×

9

25
+ 2 

=
64

25
−

27

25
+ 2 

=
64 − 27 + 50

2
=

87

25
= 3

12

25
 

 

12. If cosecθ = √5, find the value of: 

(i) 2 − sin2 θ − cos2 θ 

(ii) 2 +
1

sin2 θ
−

cos2 θ

sin2 θ
 

Solution: 

cosec θ =
√5

1
=

Hypotenuse

Perpendicular
=

AC

BC
 

∴ AC = √5, BC = 1 

But AC2 = AB2 + BC2                           (Using Pythagoras Theorem) 

⇒ (√5)
2

= AB2 + (1)2 ⇒ 5 = AB2 + 1 

⇒ AB2 = 5 − 1 = 4 = (2)2 

∴ AB = 2 

Now sin θ =
BC

AC
=

1

√5
, cos θ =

AB

AC
=

2

√5
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(i) 2 − sin2 θ − cos2 θ = 2 − (
1

√5
)

2

− (
2

√5
)

2

= 2 −
1

5
−

4

5
=

10 − 1 − 4

5
=

5

5
= 1 

(ii) 2 +
1

sin2 θ
−

cos2 θ

sin2 θ
= 2 +

1

(
1

√5
)

2 −

(
2

√5
)

2

(
1

√5
)

2 = 2 +
1

1
5

−

4
5
1
5

= 2 +
5

1
−

4

5
×

5

1
 

= 2 + 5 − 4 = 7 − 4 = 3 

 

13. If sec A = √2 , find the value of 
3 cos2 A+5 tan2 A

4 tan2 A−sin2 A
 

Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14. In the following figure, BD = 18, DC = 24, AC = 50, ∠A = x, ∠BCD = y and  

∠ABC = 90° = ∠BDC find: 

a) 2 tan x − sin y 

b) 3 − 2 cos x + 3 cot y 

c) 5 − 3 tan2 x + 3 sec2 x 

d) 2 cot2 y − 2cosec2y + 3 
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      Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15. In rhombus ABCD, diagonals AC and BD intersect each other at point O. If cosine of angle  

CAB is 0.6 and OB = 8 cm, find the length of the side and the diagonals of the rhombus. 

       Solution: 
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16. If sin A = cos A, find the value of 2 tan2 A − 2 sec2 A + 5 

Solution: 

 

 

17. If 2 sinx = √3, Evaluate: 

a) 4 sin3 x − 3 sin x 

b) 3 cos x − 4 cos3 x 

        Solution: 

 

 

 

 

 

 

 

18. If 2 sin x = √3, evaluate: 

a) 4 sin3 x − 3 sin x 

b) 3 cos x − 4 cos3 x 

        Solution: 
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19. Use the information  given in the following figure to evaluate : 

10

sin x
+

6

sin y
− 6 cot y 

       Solution: 

 

 

 

 

 

 

 

 

 

  

 

 

 

 


