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Introduction of
Trigonometry8

Chapter

In the Chapter

In this chapter, you will be studying the following points:
In a right triangle ABC, right-angled at B,

.
hypotenuse

A angle  toopposite sideAsin =  hypotenuse
A angle oadjacent t sideAcos =

A angle oadjacent t side
A angle  toopposite sideA tan =

Acos
AsinAtan,

Acot
1Atan;

Acos
1Asec;

Asin 
1Acosec ====

If one of the trigonometric ratios of an acute angle is known, the remaining trigonometric ratios of the
angle can be easily determined.
The values of trigonometric ratios for angles 0°, 30°, 45°, 60° and 90°.
The value of sin A or cos A never exceeds 1, whereas the value of sec A or cosec A is always greater
than or equal to 1.
sin (90° – A) = cos A, cos (90° – A) = sin A;
tan (90° – A) = cot A, cot (90° – A) = tan A;
sec (90° – A) = cosec A, cosec (90° – A) = sec A.
sin2 A + cos2 A = 1,
sec2 A – tan2 A = 1 for 0° < A < 90°,
cosec2 A = 1 + cot2 A for 0° < A < 90º.

NCERT TEXT BOOK QUESTION (SOLVED)

EXERCISE 8.1

Q.1.In Δ Δ Δ Δ Δ ABC, right-angled at B, AB = 24 cm,
BC = 7 cm. Determine :

(i) sin A, cos A
(ii) sin C, cos C

Ans. Let AB = 24 cm
BC = 7 cm
Using pythagoras theorem, we have
AC2 = AB2 + BC2

= (24 cm)2 + (7 cm)2

= 576 cm2 + 49 cm2

= 625 cm2

So, AC= 25 cm

Now,

(i) sin A =  25
7

=
AC
BC

(89)
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(ii) cos A = 25
24

=
AC
AB

(iii) sin C = 25
24

=
AC
AB

(iv) cos C = 25
7

=
AC
BC

Q.2. In Fig., find tan P – cot R.

Ans. Let PQ = 12K
and PR = 13 K

Using pythagoras theorem, we have
PR2 = PQ2 + QR2

⇒ (13K)2 = (12K)2 + QR2

⇒ 168K2 = 144K2 + QR2

⇒ QR2 = 169K2 + 144K2

⇒ QR2 = 25K2

So, QR = 5K

Now, tan P = 12
5

12K
5K

PQ
QR

==

cot R = 12
5

12K
5K

PQ
QR

==

Therefore,

tan P – cot R = .0
12
5

12
5

=−

Q.3. If sin A =
4
3

, calculate cos A and tan A.

Ans. Let us draw a right angle triangle, right
angled at B.

We know that :

sin A = AC
BC

4
3

=

Let BC = 3K, AC = 4K
where K is a positive number.
Using pythagoras theorem, we have

AC2 = AB2 + BC2

⇒       (4K)2 = AB2 + (3K)2

⇒       16K2 = AB2 + 9K2

⇒        AB2 = 16K2 – 9K2

⇒ AB2 = 7K2

⇒ AB = √7K

Now, cos A = 
4
7

4K
K7

AC
AB

==

and tan A  = 7
3

7
3K

AB
BC

==
K

Q.4. Given 15 cot A = 8, find sin A and sec A.
Ans. Let us draw a right triangle ABC, right

angled at B.
It is given that :

15 cot A = 8

⇒ cot A = BC
AB

15
8

=

Let AB = 8K
BC = 15K

Using Pythagoras theorem, we have
AC2 = AB2 + BC2

= (8K)2 + (15K)2

= 64K2 + 225K2

= 289K2

So, AC = 17 K

Now, sin A = 17
15

17K
15K

AC
BC

==

sec A = 8
17

8K
16K

AB
AC

==
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Q.5. Given sec θ θ θ θ θ = 
12
13

 calculate all other

trigonometric ratios.
Ans. Let us draw a right angled triangle, right

angled at B.
We know that :

sec θ =
AB
AC

12
13

=

Let AB = 12K, AC = 13 K
Where K is a positive number.

Using Pythagoras theorem, we have
AC2 = AB2 + BC2

⇒ (13K)2 = (12K)2 + BC2

⇒ 169 K2 = 144K2 + BC2

⇒ BC2 = 169K2 – 144K2

⇒ BC2 = 25K2 ⇒ BC = 5K

Now, cos θ = 13
12

13K
12K

AC
AB

==

tan θ =
12
5

12K
5K

AB
BC

==

cot θ = 5
12

5K
12K

BC
AB

==

sin θ = 13
5

13K
5K

AC
BC

==

and cosec θ = 5
13

5K
13K

BC
AC

==

Q.6. If  ∠ ∠ ∠ ∠ ∠A and  ∠ ∠ ∠ ∠ ∠B are acute angles such that
cos A = cos B, then show that  ∠ ∠ ∠ ∠ ∠A =  ∠ ∠ ∠ ∠ ∠B.

Ans. Let us consider two right angle triangles
right angled at Q and S respectively.

Now, cos A =
AR
AS

cos B =
BP
BQ

But cos A = cos B (given)

∴    
AR
AS

=
BP
BQ

⇒     BQ
AS

=
BP
AR

Let    BQ
AS

=
BP
AR

= K ...(i)

In ΔRAS,
Using Pythagoras theorem, we have

RS = 22 ASAR −

= 22 (K.BQ)(K.BP) −

= 2222 .BQK.BPK −

= )BQ–(BPK 222

= )BQ(BPK 22 −

In ΔPBQ,
Using Pythagoras theorem, we have

PQ = 22 BQBP −

So,     PQ
RS

= 22

22

BQBP

BQBPK.

−

−
= K ...(ii)

Comparing (i) and (ii), we get

  BQ
AS

= PQ
RS

BP
AR

=

So, by using SSS similarity condition
Δ RSA ~ ΔPQB

∴ ∠A = ∠B

Q.7. If cot θθθθθ     = 8
7

 evaluate :

(i) )cos1)(cos1(
)sin1()sin1(

θθ
θθ

−+
−+

(ii) cot2θ
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Ans. (i) Consider a right angle triangle, right
angled at B and ∠ACB = θ.

Here, cot θ = 8
7

AB
BC

=

Let     BC = 7K
    AB = 8K

Using Pythagoras theorem, we have
AC2 = AB2 + BC2 = (8K)2 + (7K)2

= 68K2 + 49K2 = 113K2

⇒ AC = √113K

Now, sin θ = 113
8

113
8

==
KAC

AB

cos θ = 113
7

113
7

==
KAC

BC

Now, )cos1)(cos1(
)sin1()sin1(

θθ
θθ

−+
−+

 = )cos1(
)sin1(

2

2

θ
θ

−
−

= 
113
491

113
641

113
71

113
81

2

2

−

−
=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

= 64
49

113
49113

113
64113

=
−

−

(ii) cot2 θ = 
2

⎟
⎠
⎞

⎜
⎝
⎛

AB
BC

= 64
49

8
7 2

=⎟
⎠
⎞

⎜
⎝
⎛

K
K

.

Q.8. If 3 cot A = 4, check whether

B
A

2

2

tan1
tan1

+
−

= cos2 A – sin2A or not.

Ans. Let us draw a right triangle right angled at
B.

We have,
3 cot A = 4

⇒ cot A = BC
AB

3
4

=

Let AB = 4K and BC = 3K

Using Pythagoras theorem, we have
AC2 = AB2 + BC2

= (4K)2 + (3K)2

= 16K2 + 9K2 = 25K2

So, AC = 5 K

Now, tan A = 
4
3

4K
3K

AB
BC

==

cos A = 5
4

5K
4K

AC
AB

==

and sin A = 5
3

5K
3K

AC
BC

==

Now, L.H.S. = 
Atan1
Atan1

2

2

+
−

= 
16
91

16
91

4
31

4
31

2

2

+

−
=

⎟
⎠
⎞

⎜
⎝
⎛+

⎟
⎠
⎞

⎜
⎝
⎛−

= 25
7

16
26
16
7

=

R.H.S. = cos2 A – sin2 A
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= 
22

5
3

5
4

⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛

= 2525
916

25
9

25
16 7

=
−

=−

Hence, L.H.S. = R.H.S.

or
A
A

2

2

tan1
tan1

+
−

= cos2A – sin2 A.

Q.9. In triangle ABC, right-angled at B, if tan A

= 3
1

find the value of:

(i) sin A cos C + cos A sin C
(ii) cos A cos C – sin A sin C
Ans. We have,

tan A = AB
BC

3
1

=

Let AB = √3K, BC = K
Using pythagoras theorem, we have

AC2 = AB2 + BC2

= (√3K)2 + (K)2

= 3K2 + K2 = 4K2

So, AC = 2K

Now, sin A = 2
1

2K
K

AC
BC

==

sin C =
2
3

2K
K3

AC
AB

==

cos A =
2
3

2K
K3

AC
AB

==

and cos C = 2
1

2K
K

AC
BC

==

Now,
(i) sin A  cos C + cos A sin A

= 
2
3

2
3

2
1

2
1

×××

= 1
4
4

4
3

4
1

==+

(ii) cos A. cos C – sin A . sin  C

= 
2
3

2
1

2
1

2
3

×−×

= 0
4
3

4
3

=−

Q.10. In ΔΔΔΔΔPQR, right-angled at Q, PR + QR =
25 cm and PQ = 5 cm. Determine the values of sin P,
cos P and tan P.

Ans. We have,
PR + QR = 25 cm ...(i)

Let PR = x cm
∴ QR = (25 – x) cm.
Using Pythagoras theorem, we have

PR2 = PQ2 + RQ2

⇒ x2 = (5)2 + (25–x)2

⇒ x2 = 25 + 625 + x2 – 50x
⇒ 50x = 650
⇒ x = 13 cm

Now, PR = x =  13 cm
QR = (25 – x) = 12 cm

and PQ = 5 cm

Now,    sin P = 13
12

PR
RQ

=

   cos P = 13
5

PR
PQ

=

and    tan P = 5
12

PQ
QR

=

Q.11. State whether the following are true or
false. Justify your answer.

(i) The value of tan A is always less than 1.



94  Lifeskills' Complete NCERT Solutions Class-X Mathematics

(ii) sec A = 5
12

for some value of angle A.

(iii) cos A is the abbreviation used for the
cosecant of angle A.

(iv) cot A is the product of cot and A.

(v) sin θ θ θ θ θ = 3
4

for some angle θθθθθ.

Ans. (i) False, since tan A = Base
larPerpendicu

 and

perpendicular may be longer than base.

(ii) True, since sec A = Base
Hypotenuse

and

hypotenuse being the longest side may be 5
12

times

the base.
(iii) False, since cos A is the abbreviation used

for the cosine of angle A.
(iv) False, since cot A is used as an abbreviation

for 'the cotangent of the angle A'.
(v) False, since the hypotenuse is the longest

side in a right triangle. As such the value of sin A is
always less than 1 (or in particular equal to 1).

EXERCISE 8.2

Q.1. Evaluate the following :
(i) sin 60° cos 30° + sin 30° cos 60°
(ii) 2 tan2 45° + cos2 30° – sin2 60°

(iii) °+°+°
°

45cot 60 cos 30 sec
45 cos

(iv) °+°+°
°−°+°

45cot60cos30sec
60cos45tan30sin ec

(v) °+°
°−°+°

30cos30sin
45tan30sec460cos5

22

222

Ans. (i)  sin 60° cos 30° + sin 30° cos 60°

= 1
4
4

4
13

4
1

4
3

2
1

2
1

2
3

2
3

==
+

=+=×+×

(ii) 2 tan2 45° + cos2 30° – sin2 60°

= 2
4
3

4
3)1(2

2
3

2
3)1(2

22
2 =−+=⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+

(iii) °+°+°
°

45cot 60 cos 30 sec
45 cos

= )322(
3

2
1

3
322

2
1

1
2

3
2

2
1

+
×=

+
=

+

= 
6222
6222

6222
3

−

−
×

+

(Multiply by conjugate of 2√2 + 2√6 in numerator
and denominator both to make denominator free from
radical sign.)

= 248
)23(262

)62()22(
18262

22 −
−

=
−

−

(√18 = 29× = 3√2)

= 
16

)623(2
16

62)23(2
−

−−
=

−
+−

=
8

623 −

(iv) °+°+°
°−°+°

45cot60cos30sec
60cos45tan30sin ec

= 

32
3234

32
4323

1
2
1

3
2

3
2

1
1

2
1

++

−+

=
++

−+

= 
334
334

334
433

−

−
×

+

−

(Multiply by conjugate of 4 + 3√3 in numerator
and denominator both)

= 
11

43324
2716

3121627312
−

−
=

−
+−−

= 
11

32443
11

)32443( −
=

−
−−
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(v) °+°
°−°+°

30cos30sin
45tan30sec460cos5

22

222

= 
22

2
22

2
3

2
1

)1(
3

24
2
15

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+⎟

⎠
⎞

⎜
⎝
⎛

−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟

⎠
⎞

⎜
⎝
⎛

= 

4
3

4
1

1
3
44

4
15

+

−⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛

= 12
67

4
4

12
67

4
31

12
)126415(

=×=
⎟
⎠
⎞

⎜
⎝
⎛ +

−+

Q.2. Choose the correct option and justify your
choice :

(i) =
°+

°
30tan1

30tan2
2

(A) sin 60° (B) cos 60°
(C) tan 60° (D) sin 30°

(ii)
°+
°−

45tan1
45tan1

2

2

 =

(A) tan 90° (B) 1
(C) sin 45° (D) 0

(iii) sin 2A = 2 sin A is true when A =
(A) 0° (B) 30°
(C) 45° (D) 60°

(iv) 
°−

°
30tan1

30tan2
2

(A) cos 60° (B) sin 60°
(C) tan 60° (D) sin 30°

Ans. (i) (a) 
°−

°
30tan1

30tan2
2

= ⎟
⎠
⎞

⎜
⎝
⎛ +

=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

3
11

3
2

3
11

3
12

2

= 
°==×=

⎟
⎠
⎞

⎜
⎝
⎛ +

60sin
2
3

4
3

3
2

3
11

3
2

(ii) (d) 
°+
°−

45tan1
45tan1

2

2

= 0
2
0

11
11

)1(1
)1(1

2

2
==

+
−

=
+
−

(iii) (a) sin 2A = 2 sin A
When A = 0°, sin (2 × 0°) = 2 sin (0°) ⇒ sin (0°)

= 2(0) 0 = 0. True.

(iv) (c)
°−

°
30tan1

30tan2
2

= 
3

13
3

2

3
11

3
12

3
11

3
12

2 −
=

−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

= 3
3

3
2
3

3
2

==× = tan 60°

Q.3. If tan (A + B) = √√√√√3 and tan (A – B) = 3
1

;

0° < A + B <<<<<     90°; A > B, find A and B.
Ans. We have tan(A+B) = √3 ⇒ tan (A + b) = tan

60°.
∴ A + B = 60° ⇒ A = 60° – B

and tan (A – B) = 3
1

⇒ tan (A– B) = tan 30°

∴ A – B = 30°
⇒ 60° – B – B = 30°

[put the value of A from Eq. (i)]
⇒ 2B = 60° – 30°
⇒ 2B = 30°

⇒ B =
2

30°

⇒ B = 15°
Now, from Eqs. (i) and (ii), we get

A = 60° – 15° = 45°
Hence, A =45° and B = 15°
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Q.4. State whether the following are true or false.
Justify your answer.

(i) sin (A + B) = sin A + sin B.
(ii) The value of sin θ increases as θ increases.
(iii) The value of cos θ increases as θ increases.
(iv) sin θ = cos θ for all values of θ.
(v) cot A is not defined for A = 0°.

Ans. (i) False, bacause
when A = 60° and B = 30°
sin (A+B)  = sin (60° + 30°)

= sin 90° = 1
and  sin A + sin B= sin 60° + sin 30°

= 
2
1

2
3

+

= 
2

13 +

So, sin (A + B) ≠ sin A + sin B
(ii) True, as it is clear from the ready reference

table.
(iii) False as we observe from the ready reference

table that the value of cosθ decreases as θ increases.
(iv) Table θ = 60°

Then sin θ = sin 60° = 
2
3

and cos θ = cos 60° = 
2
1

So, sin θ ≠ cos θ
Hence, the statement is false.

(v) True as it is clear from the ready reference
table.

EXERCISE 8.3
Q.1. Evaluate :

(i) °
°

72cot
18sin

(ii) °
°

64cot
26tan

(iii) cos 48° – sin 42°
(iv) cosec 31° – sec 59°

Ans. (i) °
°

72cot
18sin

= 
°

°−°
72cos

)7290(sin

= .1
72cot
72cos

=
°
°

[sin (90° –θ) = cos θ]

(ii) °
°

64cot
26tan

 = 1
64cot
64cot

64cot
)6490tan(

=
°
°

=
°

°−°

[tan (90° – θ) = cos θ]
(iii) cos 48° – sin 42°

= cos (90° – 42°) – sin 42°
= sin 42° – sin 42° = 0

(iv) cosec 31° – sec 59°
= cosec (90° – 59°) – sec 59°
= sec 59° – sec 59° = 0

Q.2. Show that :
(i) tan 48° tan 23° tan 42° tan 67° = 1
(ii) cos 38° cos 52° – sin 38° sin 52° = 0
Ans.(i) tan 48° tan 23° tan 42° tan 67° = 1

LHS
= tan 48°. tan 23°. tan 42°. tan 67°
= tan 48°. tan 42°. tan 23°. tan 67°
= tan (90 – 42). tan 42°. tan (90–67). tan 67°
= cot 42°. tan 42°. cot 67°. tan 67°
= 1 × 1 = 1 = RHS
(ii) cos 38° cos 52° – sin 38° sin 52° = 0
LHS
= cos 38°. cos 52° – sin 38°. sin 52°
= cos (90–52). cos 52° – sin (90–52°). sin 52°
= sin 52°. cos 52° – cos 52°. sin 52°
= 0 = RHS.
Q.3. If tan 2A = cot (A – 18°), where 2A is an

acute angle, find the value of A.
Ans. We have,

tan 2A = cot (A – 18°)
⇒     cot (90° –2A) = cot (A – 18°)
⇒     90° – 2A = A –18°
⇒     –3A = – 108°
⇒ A = 36°

Q.4. If tan A = cot B, prove that A + B = 90°.
Ans. We have,

tan A = cot B
⇒ cot (90° – A) = cot B
⇒ 90° – A = B
⇒ 90° = A + B or A + B = 90°

Q.5. If sec 4A = cosec (A – 20°), where 4A is an
acute angle, find the value of A.

Ans. We have,
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sec 4A = cosec (A – 20°)
⇒ cosec (90° – 4A) = cosec (A – 20°)
⇒       90° – 4A = A – 20°
⇒      – 5A = –110°
⇒    A = 22°.

Q.6. If A, B and C are interior angles of a
triangle ΔΔΔΔΔABC, then show that

2
Acos

2
CBsin =⎟

⎠
⎞

⎜
⎝
⎛ +

Ans. In ΔABC, we have
A + B + C = 180°

⇒ B + C = 180° – A

⇒
2

CB +
= 90° – 

2
A

[dividing both side by 2]

⇒ sin ⎟
⎠
⎞

⎜
⎝
⎛ +

2
CB

= sin ⎟
⎠
⎞

⎜
⎝
⎛ −°

2
A90

⇒ sin ⎟
⎠
⎞

⎜
⎝
⎛ +

2
CB

= cos 
2
A

Q.7. Express sin 67° + cos 75° in terms of
trigonometric ratios of angles between 0° and 45°.

Ans. sin 67° + cos 75°
= sin (90° – 23°) + cos (90° – 15°)
= cos 23° + sin 15°.

EXERCISE 8.4

Q.1. Express the trigonometric ratios sin A, sec
A and tan A in terms of cot A.

Ans. cot2 A + 1 = cosec2 A

⇒ cosec A = 1cot2 +± A

This gives cosec A = 1cot 2 +A

Hence, sin A = 
1Acot

1
cosecA

1
2 +

=

sec A = Acot
Acosec

cosA
1

=

= Acot
1Acot 2 +

and tan A = Acot
1

Q.2. Write all the other trigonometric ratios of
∠ ∠ ∠ ∠ ∠ A in terms of sec A.

Ans. sin A =
Acosec

1
Acosec

1
2

=

= 
Acot1

1
2+

= 
Atan

11

1

2+

= 
Atan

1Atan

1

2

2 +

=  Asec
tanA

1Atan

Atan
2

=
+

sin A = Asec
1Asec

secA
Atan 22 −

=

cosA = Asec
1

tan A = 1–sectan 22 AA =

cosec A = 
1Asec

Asec
Asin

1
2 −

=

and cot A = 
1Asec

1
Atan

1
2 −

=

Q.3. Evaluate :

(i) °+°
°+°

73cos17cos
27sin63sin

22

22

(ii) sin 25° cos 65° + cos 25° sin 65°

Ans. (i) °+°−°
°+°−°

73cos)7390(cos
27sin)2790(sin

22

22
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= 
73cos73sin
27sin27cos

22

22

+°
°+°

[Using sin2 A + cos2 A = 1]

= 1
1
1

=

(ii) sin (90° – 65°). cos 65° + cos (90°–65°). sin 65°
= cos 65°. cos 65° + sin 65° sin 65°
= cos265° + sin2 65° [Using sin2 A + cos2 A = 1]
= 1.
Q.4. Choose the correct option. Justify your

choice.
(i) 9 sec2 A – 9 tan2 A =

(A) 1 (B) 9
(C) 8 (D) 0

(ii) (1 + tan θ + sec θ) (1 + cot θ – cosec θ) =
(A) 0 (B) 1
(C) 2 (D) –1

(iii) (sec A + tan A) (1 – sin A) =
(A) sec A (B) sin A
(C) cosec A (D) cos A

(iv) 
A
A

2

2

cot1
tan1

+
+

=

(A) sec2 A (B) –1
(C) cot2 A (D) tan2 A

Ans. (i) 9sec2A – 9 tan2A
= 9 (tan2A + 1) – 9 tan2 A
= 9 tan2 A + 9 – 9 tan2A
= 9

Hence, correct option is (B)
(ii) (1 + tan θ + sec θ) (1 + cot θ – cosec θ) =

= ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
++

θθ
θ

θθ
θ

sin
1

sin
cos1

cos
1

cos
sin1

= ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −+
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ ++
θ

θθ
θ

θθ
sin

1cossin
cos

1sincos

= θθ
θθθθ

sin.cos
}1)cos}{(sin1)cos{(sin −+++

= 
θθ

θθ
sin.cos

)1()cos(sin 22 −+

=
θθ

θθθ
cos.sin

1cos.sin2cossin 22 −++

= 2
cos.sin
cos.sin2

cos.sin
1cos.sin21

==
−+

θθ
θθ

θθ
θ

Hence, correct option is (C)
(iii) (sec A + tan A) (1 – sin A) =

= sinA)–(1
Acos

sinA
Acos

1
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

= A)sin(1
Acos

A)sin(1
−

+

= cosA
sinA)A)(1sin(1 −+

= Acos
Acos
Acos

Acos
Asin1 22

==
−

Hence, correct option is (D)

(iv) 
A
A

2

2

cot1
tan1

+
+

= 
Acosec

Asec
2

2

= 1
Asin

Acos
1

Asin
1

Acos
1

2

2

2

2
×=

= Atan
Acos
Asin 2

2

2
=

Hence, correct option is (D).
Q.5. Prove the following identities, where the

angles involved are acute angles for which the
expressions are defined.

(i) (cosec θ – cot θ)2 = θ
θ

cos1
cos1

+
−

(ii) secA. 2
cosA

sinA1
Asin1

cosA
=

+
+

+

(iii) .cosecsec1
θtan 1

θcot 
θcot1

θtan θθ+=
−

+
−

[Hint : Write the expression in terms of sin θ
and cos θ]

(iv) cosA1
Asin

Asec
Asec1 2

−
=

+

[Hint : Simplify LHS and RHS separately]
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(v) 1sincos
1sincos

−+
+−

AA
AA

=  cosec A + cot A, = using

the identity cosec2 A = 1 + cot2 A.

(vi) A
A

sin1
sin1

−
+

= sec A + tan A.

(vii) θθ
θθ

coscos2
sin2sin

3

3

−
−

= tan θ

(viii) (sin A + cosec A)2 + (cos A + sec A)2 = 7 +
tan2 A + cot2 A

(ix) (cosec A – sin A) (sec A – cos A)

AA cottan
1
+

[Hint : Simplify LHS and RHS separately]

(x) 
2

2

2

cot1
tan1

cot1
tan1

⎟
⎠
⎞

⎜
⎝
⎛

−
−

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

+
+

A
A

A
A

Ans. (i) (cosec θ – cot θ)2 = θ
θ

cos1
cos1

+
−

L.H.S. = (cosec θ – cot θ)2

= 
2

sin
cos

sin
1

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

θ
θ

θ

= 
2

sin
cos1

⎟
⎠
⎞

⎜
⎝
⎛ −

θ
θ

= 
θ

θ
θ
θ

22

2

cos1
)cos1(

sin
)cos1(

−
−

=
− 2

= )cos1)(cos1(
)cos1)(cos1(

θθ
θθ

+−
−−

= θ
θ

cos1
cos1

+
−

Hence, L.H.S. = R.H.S.

(ii) secA. 2
cosA

sinA1
Asin1

cosA
=

+
+

+

= AA)cossin(1
sinA)(1Acos 22

+
++

= Acos A)sin(1
A2sinAsin1Acos 22

+
+++

= Acos A)sin(1
1A2sinA)sinA(cos 22

+
+++

= AA)cossin(1
Asin22

AsinA)cos(1
12sinA1

+
+

=
+

++

= Acos
2

AA)cossin(1
A)sin2(1

=
+

+

= 2 sec A = R.H.S.
Hence, L.H.S. = R.H.S.

(iii) .cosecsec1
θtan 1

θcot 
θcot1

θtan θθ+=
−

+
−

[Hint : Write the expression in terms of sin θ
and cos θ]

L.H.S. = θ
θ

θ
θ

tan1
cot

cot1
tan

−
+

−

= 
θ
θ

θ
θ

θ
θ

θ
θ

cos
sin1

sin
cos

sin
cos1

cos
sin

−
+

−

=
θ

θθ
θ
θ

θ
θθ

θ
θ

cos
sincos

sin
cos

sin
cossin

cos
sin

−
+

−

= θθ
θ

θ
θ

θθ
θ

θ
θ

sincos
cos

sin
cos

cossin
sin

cos
sin

−
×+

−
×

= )sin(cossin
cos

)cos(sincos
sin 22

θθθ
θ

θθθ
θ

−
+

−

= )cos(sinsin
cos

)cos(sincos
sin 22

θθθ
θ

θθθ
θ

−
−

−

= )cos(sinsin.cos
cossin 22

θθθθ
θθ

−
−

= )cos(sinsincos
)cos.sincos)(sincos(sin 22

θθθθ
θθθθθθ

−
++−

= θθ
θθθθ

cos.sin
cos.sincossin 22 ++
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= θθ
θθ

cos.sin
cos.sin1+

= θθ
θθ

θθ cos.sin
cos.sin

cos.sin
1

+

= sec θ. cosec θ + 1 = R.H.S.
Hence, L.H.S. = R.H.S.

(iv) cosA1
Asin

Asec
Asec1 2

−
=

+

[Hint : Simplify LHS and RHS separately]

L.H.S. = secA
secA1+

= 
cosA

1
cosA

1cosA

cosA
1
cosA

11 +

=
+

= 1 + cos A

R.H.S. = 
cosA1

Acos1
cosA1

Asin 22

−
−

=
−

= cosA)(1
cosA)cosA)(1(1

−
−+

= 1 + cos A
Hence, L.H.S. = R.H.S.
Alternative Method

R.H.S. = 
A
A

A
A

cos1
cos1

cos1
sin 22

−
−

=
−

= cosA)(1
cosA)cosA)(1(1

−
−+

= 1 + cos A = 1 + secA
1

= secA
secA1

secA
1secA +

=
+

= R.H.S.
Hence, L.H.S. = R.H.S.

(v) 1sincos
1sincos

−+
+−

AA
AA

=  cosec A + cot A, = using

the identity cosec2 A = 1 + cot2 A.

L.H.S. = 1sincos
1sincos

−+
+−

AA
AA

Dividing N' and D' by sin A, we get

= 
sinA

1sinAcosA
sinA

1sinAcosA

−+

+−

=
sinA

1
sinA
sinA

sinA
cosA

sinA
1

sinA
sinA

sinA
cosA

−+

+−

= cosecA1cotA
cosecA1cotA

−+
+−

= 1cosecAcotA
1-cosecA Acot 

+−
+

= 1A cosecAcot
A)cotA(cosecA) cosecA(cot 22

+−
−−+

= 1A cosecAcot
A)cot -A (cosec A)cot A (cosecA) cosecA(cot 

+−
−−+

= 1)A cosecA(cot
 cotA)](cosecA–[1 A) cosecA(cot 

+−
++

= cot A + cosec A = R.H.S.
Hence, L.H.S. = R.H.S.

(vi) A
A

sin1
sin1

−
+

= sec A + tan A.

L.H.S. = A
A

sin1
sin1

−
+

= A
A

A
A

sin1
sin1

sin1
sin1

+
+

×
−
+

= 
A

A
2

2

sin1
)sin1(

−
+

= 
A
A

2

2

cos
)sin1( +

= 
2

cos
sin1

⎟
⎠
⎞

⎜
⎝
⎛ +

A
A

 = A
A

cos
sin1+

= A
A

A cos
sin

cos
1

+

= sec A + tan A = R.H.S.
Hence, L.H.S. = R.H.S.
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(vii) θθ
θθ

coscos2
sin2sin

3

3

−
−

= tan θ

L.H.S. = θθ
θθ

coscos2
sin2sin

3

3

−
−

= )1cos2(cos
)sin21(sin

2

2

−
−

θθ
θθ

= 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

×
1cos2

)]cos1(21[
cos
sin

2

2

θ
θ

θ
θ

= tan θ . 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
+−

1cos2
cos221

2

2

θ
θ

= tan θ . 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

1cos2
1cos2

2

2

θ
θ

= tan θ = R.H.S.
Hence, L.H.S. = R.H.S.
(viii) (sin A + cosec A)2 + (cos A + sec A)2 = 7 +

tan2 A + cot2 A
L.H.S.
= (sinA + cosec A)2 + (cos A + sec A)2

= (sin2 A + cosec2 A + 2 sin A. cosec A
+ cos2 A + sec2 A + 2 cos A. sec A

= (sin2 A + cos2 A) + 2 sin A. cosec A.
+ 2 cos A. sec A + cosec2 A + sec2 A

= 1 + 2  + 2 + (cot2 A + 1) + (tan2 A + 1)
= 5 + 1 + 1 + cot2 A + tan2 A
= 7 + tan2 A + cot2 A = R.H.S.

Hence, L.H.S. = R.H.S.
(ix) (cosec A – sin A) (sec A – cos A)

= AA cottan
1
+

[Hint : Simplify LHS and RHS separately]
L.H.S. = (cosec A – sin A) (sec A – cos A)

= ⎟
⎠
⎞

⎜
⎝
⎛ −⎟

⎠
⎞

⎜
⎝
⎛ − A

A
A

A
cos

cos
1sin

sin
1

= ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −
A

A
A

A
cos
cos1

sin
sin1 22

= 
A
A

A
A

cos
sin

sin
cos 22

× = cos A. sin A.

R.H.S. = 
A
A

A
AAA

sin
cos

cos
sin

1
cottan

1

+
=

+

= AA
AA

A
A

A
A 2222 cossin

sin.cos

sin
cos

cos
sin

1
+

=
+

= cos A. sin A.
Hence, L.H.S. = R.H.S.

(x) 
2

2

2

cot1
tan1

cot1
tan1

⎟
⎠
⎞

⎜
⎝
⎛

−
−

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

+
+

A
A

A
A

L.H.S. = 
A
A

2

2

cot1
tan1

+
+

= 
Asin

1
Acos

1

Acosec
Asec

2

2

2

2
=

= 
1

sin
cos

1 2

2
A

A
×

=  A
A
A 2

2

2
tan

cos
sin

=

R.H.S. = 
2

tan1
tan1

⎟
⎠
⎞

⎜
⎝
⎛

+
−

A
A

= 

2

sin
cos1

cos
sin1

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

−

−

A
A
A
A

= 
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

−

−

A
AA

A
AA

sin
cossin

cos
sincos

= 
2

cossin
sin

cos
sincos

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

×
−

AA
A

A
AA

= 
2

cos
sin

cossin
sincos

⎟
⎠
⎞

⎜
⎝
⎛ ×

−
−

A
A

AA
AA

= 
2

cos
sin

cossin
)cos(sin

⎭
⎬
⎫

⎩
⎨
⎧ ×

−
−−

A
A

AA
AA

= 
A
A

A
A

2

22

cos
sin

cos
sin

=⎟
⎠
⎞

⎜
⎝
⎛−

= tan2A, Hence, L.H.S. = R.H.S.
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Additional Questions

Q.1.Simplify (1 + tan2 θθθθθ) (1–sinθθθθθ) (1+ sinθθθθθ)
Ans. (1+tan2 θ) (1– sin θ) (1+ sinθ)
= sec2 θ(1 – sin2 θ)
= sec2 θ × cos2 θ
= 1.
Q.2. If 2 sin2 θθθθθ – cos2 θθθθθ = 2, then find the value of

θθθθθ.
Ans. 2 sin2 θ – cos2 θ = 2
⇒ 2 sin2 θ – (1 – sin2 θ) = 2
⇒     2 sin2 θ – 1 + sin2θ = 2
⇒ 3 sin2 θ – 1 = 2

⇒ sin2θ = 3
3

⇒ sin θ = 1 ⇒ θ = 90°.
Q.3. Show that tan4 θθθθθ + tan2 θθθθθ = sec4θθθθθ – sec2θθθθθ.
Ans.  LHS = tan4 θ + tan2 θ

= tan2 θ (tan2θ + 1)
= (sec2θ – 1)(sec2 θ)
= sec4θ – sec2θ
= RHS.

Q.4. Show that )30tan()60tan(
)45(cos)45(cos 22

θθ
θθ

−°+°
−°++°

=1.

Ans. L.H.S.= )30tan()60tan(
)45(cos)45(cos 22

θθ
θθ

−°+°
−°++°

= ))60(–90tan()60tan(
)45(cos))45(90(cos 22

θθ
θθ

−°°+°
−°++°−

= )60(cot)60(tan
)45(cos)45(sin 22

θθ
θθ

+°+°
−°+−°

= 
1
1

= 1 = R.H.S.
Q.5. Express cot 85° + cos75° in terms of

trigonometric ratio of angles between 0° and 45°.
Ans. We have : cot 85° + cos 75°

= cot (90°– 05°) + cos (90° – 15°)
= tan 5° + sin 15°

[ cot (90° – θ) = tan θ and cos (90° –θ) = sin θ]
which is the required result.

Q.6.If sin A = 
2
3

, find the value of 2 cot2 A –1.

Ans. We have : sin A = 
2
3

= sin 60°.

⇒ A = 60°
∴ 2 cot2 A – 1

2 cot2 60° –1

1
3

12
2

−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

1
3
12 −×

3
11

3
2

−=−

Q.7. Given that sinθθθθθ + 2 cosθθθθθ = 1, then prove
that 2 sinθθθθθ – cosθθθθθ = 2.

Ans. Given sin θ + 2 cos θ = 1
Squaring on both sides, we get

(sinθ + 2 cosθ)2 = 1
⇒ sin2 θ + 4 cos2θ + 4 sinθ . cos θ = 1
⇒ (1–cos2θ) + 4(1–sin2θ) + 4 sinθ . cos θ = 1

(sin2θ + cos2 θ = 1)
⇒ cos2 θ – 4 sin2θ + 4 sinθ . cos θ = – 4
⇒ 4 sin2 θ + cos2θ – 4 sinθ . cos θ = 4
⇒ (2 sinθ – cosθ)2 = 4

[a2 + b2 – 2ab = (a –b)2]
⇒ 2 sin2 – cosθ = 2
Hence Proved.

Q.8. tan θθθθθ + tan (90° – θθθθθ) = sec θθθθθ sec (90° – θθθθθ).
Ans. LHS = tan θ + tan (90° – θ)

= tan θ + cot θ

= θ
θ

θ
θ

sin
cos

cos
sin

+

= 
θθ

θθ
cossin
cossin 22 +

= θθ cossin
1

= sec θ cosec θ
= sec θ sec (90° – θ)
= RHS (Proved).
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Q.9. If tan θθθθθ + sec θθθθθ = l, then prove that sec θθθθθ =

l
l

2
12 +

.

Ans. tan θ + sec θ = l
⇒ tan θ = l – sec θ
Squaring both sides, we get

tan2 θ = l2 + sec2 θ – 2l sec θ
⇒ sec2θ – 1 = l2 + sec2 θ – 2l sec θ
⇒ –1 = l2 + 2l sec θ
⇒ 2l sec θ = l2 + 1

⇒ sec θ = 
l

l
2

12 +

Q.10. If 1 + sin2 θθθθθ = 3 sin θθθθθ cos θθθθθ, then prove that

tan θθθθθ = 1 or 
2
1

.

Ans. 1 + sin2θ = 3 sin θ cos θ
Dividing both sides by cos2θ, we get

θcos
cosθ θsin2

θcos
θsin

θcos
1

22

2

2 =+

⇒ sin2 θ + tan2θ = 3 tan θ
⇒ (1+ tan2θ) + tan2 θ = 3 tan θ

(sec2 θ = 1 + tan2 θ)
⇒ 1+ tan2θ + tan2θ = 3 tan θ
⇒ 1 + 2 tan2 θ = 3 tan θ
⇒ 2 tan2 θ – 3 tan θ + 1 = 0
⇒ 2 tan2θ – 2 tan θ – tan θ + 1 = 0
⇒ tan θ (tan θ – 1) – (tan θ – 1) = 0
⇒ (tan θ –1) (2 tan θ –1) = 0

⇒ tan θ = 1, 
2
1

. Proved.

Multiple Choice Questions

Q.1. The maximum value of sin θθθθθ is :

(a)
2
1

(b) 
2
3

(c) 1 (d) 2
1

Ans. (c)
Q.2. If tan x = sin 45° cos 45° + sin 30° than x equal

to : 
(a) 45° (b) 90°

(c) 30° (d) 
2
1

Ans. (a)
Q.3. The value of sin2 60° – sin2 30° is:

(a) 
2
1

(b) 
4
1

(c) 
4
3

(d) 
4
2

Ans. (a)

Q.4. If A + B = 90°, cot B = 
4
3

, then tan A is equal to:

(a) 3
5

(b) 3
1

(c) 
4
3

(d) 
4
1

Ans. (c)
Q.5. In right triangle ABC, AB = 6√√√√√3 cm, BC = 6

cm and AC = 12 cm. ∠∠∠∠∠A is given A.
(a) 90° (b) 45°
(c) 30° (d) 60°

Ans. (c)
Q.6. If x = a cos θθθθθ, y = b2x2 + a2y2–a2b2 is equal to :

(a) 1 (b) –1
(c) 0 (d) 2 ab

Ans. (c)
Q.7. If A is an acute angle of ΔΔΔΔΔABC, right angled at

B, then the value of sinA + cos A is :
(a) equal to one (b) greater than one
(c) less than one (d) equal to two

Ans. (b)
Q.8. If sec 2A = cosec (A – 27°) where 2A is an acute

angle, then the measure of ∠∠∠∠∠A is :
(a) 35° (b) 37°
(c) 39° (d) 21°

Ans. (c)
Q.9. If tan θθθθθ + cot θθθθθ = 5, then the value of tan2 θθθθθ + cot2

θθθθθ  is:
(a) 23 (b) 25
(c) 27 (d) 1

Ans.  (a)


