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

To convert the given trigonometric ratios in terms of cot functions, use trigonometric formulas
We know that,

cosec’A—cotA =1

cosec?A =1 + cot’tA

Since cosec function is the inverse of sin function, it is written as
1/sin?A = 1 + cot?tA

Now, rearrange the terms, it becomes

sin?A = 1/(1+cot’A)

Now, take square roots on both sides, we get

sin A = £1/(N(1+cot?A)

The above equation defines the sin function in terms of cot function
Now, to express sec function in terms of cot function, use this formula
sin?A = 1/ (1+cot’A)

Now, represent the sin function as cos function

1 —cos’A = 1/ (1+cot?A)

Rearrange the terms,

cos?A = 1 — 1/(1+cot?A)

=C0s?A = (1-1+cot?A)/(1+cot’A)

Since sec function is the inverse of cos function,

= 1/sec?A = cot’A/(1+cot?A)

Take the reciprocal and square roots on both sides, we get

= sec A = +\ (1+cot?A)/cotA

Now, to express tan function in terms of cot function

tan A = sin A/cos A and cot A = cos Alsin A

Since cot function is the inverse of tan function, it is rewritten as

tan A = 1/cot A

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

Solution:

Cos A function in terms of sec A:
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sec A =1/cos A

= cos A=1/sec A

sec A function in terms of sec A:
COS’A +sintA =1

Rearrange the terms

Sin’A = 1 — cos?A

sinA =1 — (1/sec?A)

sin?A = (sec’A-1)/sec’A

sin A = £ \(sec?A-1)/sec A
cosec A function in terms of sec A:
sin A = 1/cosec A

=cosec A =1/sin A

cosec A = + sec A/N(sec?A-1)
Now, tan A function in terms of sec A:
sec’A —tantA =1

Rearrange the terms

= tan’A =sec’A -1

tan A = \(sec’A — 1)

cot A function in terms of sec A:
tan A = 1/cot A

= cotA=1/tan A

cot A = +1/\(sec’A — 1)

3. Evaluate:

(i) (sin263° + sin227°)/(cos?17° + c0s273°)

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

Solution:

(i) (sin%63° + sin?27°)/(cos?17° + c0s*73°)

NCERT Solutions for Class 10 Maths Chapter 8
Introduction to Trigonometry

To simplify this, convert some of the sin functions into cos functions and cos function into sin function and it

becomes,

= [sinz(90°-27°) + sin227°] / [c0s%(90°-73°) + c0s?73°)]
= (c0s227° + sin227°)/(sin?27° + c0s?73°)
=1/1=1 (since sin’A + cos?A = 1)

Therefore, (sin263° + sin227°)/(cos?17° + c0s?73°) = 1
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(ii) sin 25° cos 65° + cos 25° sin 65°

To simplify this, convert some of the sin functions into cos functions and cos function into sin function and it
becomes,

= sin(90°-25°) cos 65° + cos (90°-65°) sin 65°

= cos 65° cos 65° + sin 65° sin 65°

= €c0s265° + sin?65° = 1 (since sin?A + cos?A = 1)
Therefore, sin 25° cos 65° + cos 25° sin 65° =1

4. Choose the correct option. Justify your choice.
(i) 9 sec?A — 9 tan’A =

(A)1 (B)9 (OK] (D) O
(ii) (1 + tan 0 + sec 08) (1 + cot 8 — cosec 0)
(A)O (B) 1 ©2 (D)-1
(iii) (sec A +tan A) (1 —sin A) =
(A) sec A (B) sin A (C)cosec A (D)cos A
(iv) 1+tan?A/1+cot?A =
(A) seczA (B) -1 (C) cot?A (D) tanzA
Solution:

(i) (B) is correct.

Justification:

Take 9 outside, and it becomes

9 sec’A — 9 tan’A

=9 (sec’A — tan’A)

=9x1=9 (+sec2 A—tan2 A=1)

Therefore, 9 sec’A — 9 tan’A =9

(i) (C) is correct

Justification:

(1 +tan B + sec 6) (1 + cot 6 — cosec 6)

We know that, tan 6 = sin 6/cos 6

secB=1/cos 6

cot 8 = cos 6/sin 6

cosec 8 =1/sin 6

Now, substitute the above values in the given problem, we get
= (1 + sin B/cos B + 1/ cos B) (1 + cos B/sin 6 — 1/sin B)
Simplify the above equation,

= (cos 6 +sin 6+1)/cos B x (sin B8+cos 6-1)/sin 6
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= (cos B6+sin B8)2-12/(cos 0 sin 8)

= (cos%0 + sin’0 + 2cos 6 sin 6 -1)/(cos 6 sin 0)

= (1+ 2cos 6 sin 6 -1)/(cos 8 sin B) (Since cos’0 + sin6 = 1)
= (2cos 6 sin B)/(cos B sin B) = 2

Therefore, (1 + tan 6 + sec 6) (1 + cot 6 — cosec 0) =2
(iii) (D) is correct.

Justification:

We know that,

Sec A= 1/cos A

Tan A=sin A/cos A

Now, substitute the above values in the given problem, we get
(secA +tanA) (1 —sinA)

= (1/cos A + sin A/cos A) (1 —sinA)

= (1+sin A/cos A) (1 — sinA)

= (1 -sin?A)/cos A

= cos?Alcos A = cos A

Therefore, (secA + tanA) (1 — sinA) = cos A

(iv) (D) is correct.

Justification:

We know that,

tan’A =1/cot?A

Now, substitute this in the given problem, we get
1+tan’A/l+cot’A

= (1+1/cot?A)/1+cot?’A

= (cot’A+1/cotzA)x(1/1+cot?A)

= 1/cot?A = tan’A

So, 1+tan?A/1+cot?A = tanzA

5. Prove the following identities, where the angles involved are acute angles for which the
expressions are defined.

(i) (cosec 0 — cot 8)>= (1-cos 0)/(1+cos 8)
(ii) cos A/(1+sin A) + (1+sin A)/cos A =2 sec A
(iii) tan 6/(1-cot 0) + cot 8/(1-tan 8) =1 + sec 8 cosec

[Hint : Write the expression in terms of sin 8 and cos 0]
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(iv) (1 + sec A)/sec A =sinzA/(1-cos A)
[Hint : Simplify LHS and RHS separately]

(v) (cos A=sin A+1)/( cos A +sin A-1) = cosec A + cot A, using the identity cosec?A = 1+cot?A.

. ||1+ inA
(vi) 2 — secA+tanA
1-sin A

(vii) (sin 8 — 2sin*0)/(2cos*0-cos 0) = tan 6

(viii) (sin A + cosec A)*+ (cos A + sec A)2 = 7+tan’A+cot?A

(ix) (cosec A —sin A)(sec A —cos A) = 1/(tan A+cotA)

[Hint : Simplify LHS and RHS separately] (x) (1+tanzA/1+cot?A) = (1-tan A/l-cot A)? =tan’A

Solution:
(i) (cosec B — cot B8)>= (1-cos 0)/(1+cos 0)

To prove this, first take the Left-Hand side (L.H.S) of the given equation, to prove the Right Hand Side
(R.H.S)

L.H.S. = (cosec 6 — cot 6)2

The above equation is in the form of (a-b)?, and expand it
Since (a-b)2 = a2 + b>— 2ab

Here a = cosec © and b = cot 6

= (cosec?0 + cot?0 — 2cosec 6 cot 0)

Now, apply the corresponding inverse functions and equivalent ratios to simplify
= (1/sin@ + cos?6/sin?0 — 2cos 6/sin%0)

= (1 + cos?0 — 2cos 8)/(1 — cos?0)

= (1-cos 8)%(1 — cosB)(1+cos 0)

= (1-cos 8)/(1+cos 8) = R.H.S.

Therefore, (cosec 6 — cot 6)2= (1-cos 6)/(1+cos 0)
Hence proved.

(ii) (cos A/(1+sin A)) + ((1+sin A)/cos A) =2 sec A
Now, take the L.H.S of the given equation.

L.H.S. = (cos A/(1+sin A)) + ((1+sin A)/cos A)
=[cos?A + (1+sin A)7/(1+sin A)cos A

= (cos?A + sin?A + 1 + 2sin A)/(1+sin A) cos A
Since cos?A + sin’A = 1, we can write it as
=(1+1+2sin A)/(1+sin A) cos A

= (2+ 2sin A)/(1+sin A)cos A

= 2(1+sin A)/(1+sin A)cos A
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=2/cosA=2sec A=R.H.S.

L.H.S. =R.H.S.

(cos A/(1+sin A)) + ((1+sin A)/cos A) =2 sec A

Hence proved.

(iii) tan B/(1-cot ) + cot 8/(1-tan B8) = 1 + sec 6 cosec 6

L.H.S. = tan 6/(1-cot 8) + cot 6/(1-tan 8)

We know that tan 6 =sin 6/cos 6

cot 6 = cos 6/sin 6

Now, substitute it in the given equation, to convert it in a simplified form
= [(sin 8/cos B8)/1-(cos 6/sin 8)] + [(cos B/sin 8)/1-(sin 6/cos 0)]

= [(sin 6/cos B)/(sin B-cos B)/sin 6] + [(cos 6/sin B8)/(cos B-sin B8)/cos 0]
= sin%B/[cos B(sin B-cos B)] + cos?6/[sin B(cos B-sin 8)]

= sin?B/[cos B(sin B-cos 0)] — cos?0/[sin B(sin 6-cos 0)]

= 1/(sin 6-cos 0) [(sin*B/cos 8) — (cos?6/sin 0)]

= 1/(sin 6-cos 0) x [(sin*6 — cos®*6)/sin 6 cos 0]

= [(sin B-cos 0)(sin?0+cos?6+sin B cos 0)]/[(sin B-cos B)sin 6 cos 0]
= (1 + sin © cos B)/sin 6 cos 6

=1/sinBcosB+1

=1+ secBcosecB=R.H.S.

Therefore, L.H.S. = R.H.S.

Hence proved

(iv) (1 + sec A)/sec A = sin?A/(1-cos A)

First find the simplified form of L.H.S

L.H.S. = (1 + sec A)/sec A

Since secant function is the inverse function of cos function and it is written as
= (1 + 1/cos A)/l/cos A

= (cos A + 1)/cos All/cos A

Therefore, (1 + sec A)/sec A=cosA+1

R.H.S. = sin?A/(1-cos A)

We know that sin’A = (1 — cos?A), we get

= (1 —cos?A)/(1-cos A)

= (1-cos A)(1+cos A)/(1-cos A)

Therefore, sin?A/(1-cos A)=cos A+ 1
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L.H.S.=R.H.S.

Hence proved

(v) (cos A—sin A+1)/(cos A+sin A-1) = cosec A + cot A, using the identity cosec?A = 1+cot?A.
With the help of identity function, cosec?A = 1+cot?A, let us prove the above equation.

L.H.S. = (cos A-sin A+1)/(cos A+sin A-1)

Divide the numerator and denominator by sin A, we get

= (cos A—sin A+1)/sin A/(cos A+sin A-1)/sin A

We know that cos A/sin A = cot A and 1/sin A = cosec A

= (cot A—1 + cosec A)/(cot A+ 1 — cosec A)

= (cot A — cosec?A + cot?’A + cosec A)/(cot A+ 1 — cosec A) (using cosec?A —cottA =1

=[(cot A + cosec A) — (cosec?A — cot?A)]/(cot A+ 1 — cosec A)

[(cot A + cosec A) — (cosec A + cot A)(cosec A — cot A)]/(1 — cosec A + cot A)

(cot A + cosec A)(1 — cosec A + cot A)/(1 — cosec A + cot A)

cot A + cosec A=R.H.S.
Therefore, (cos A—sin A+1)/(cos A+sin A—1) = cosec A + cot A

Hence Proved

1+ain A
l=sin A

LHS= ||1+3an
l-sin A

First divide the numerator and denominator of L.H.S. by cos A,

=secA+tan A

(v1)

1 sin d
cosd  cosd

1 sin A
VcosA cosA

We know that 1/cos A = sec A and sin A/ cos A =tan A and it becomes,
= \(sec A+ tan A)/(sec A-tan A)

Now using rationalization, we get
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_ sec A+tan A % sec Attan A
Sgc A-tan A Sec A+tan A

B j{sec A+ tan A)?

secld — tan?A

= (sec A +tan A)/1

=sec A+tan A=R.H.S

Hence proved

(vii) (sin B8 — 2sin*0)/(2cos®*0-cos O) = tan 6

L.H.S. = (sin 6 — 2sin%0)/(2cos*6 — cos 0)

Take sin 6 as in numerator and cos 6 in denominator as outside, it becomes
= [sin B(1 — 2sin?0)]/[cos 6(2cos?6- 1)]

We know that sin?8 = 1-cos?0

= sin B[1 — 2(1-cos?0)]/[cos B(2c0s?0 -1)]

= [sin B(2cos?0 -1)]/[cos 6(2cos?6 -1)]

=tan 6 = R.H.S.

Hence proved

(viii) (sin A + cosec A)2+ (cos A + sec A)? = 7+tan’A+cot?A

L.H.S. = (sin A + cosec A)?+ (cos A + sec A)?

It is of the form (a+b)?, expand it

(at+b)? =a? + b? +2ab

= (sinA + cosec?A + 2 sin A cosec A) + (cos?A + sec?A + 2 cos A sec A)
= (sin?A + cos?A) + 2 sin A(1/sin A) + 2 cos A(1/cos A) + 1 + tan’A + 1 + cot?A
=1+2+2+2+tan?A + cot?’A

= 7+tan’A+cot’A = R.H.S.

Therefore, (sin A + cosec A)2+ (cos A + sec A)? = 7+tan?A+cot?A

Hence proved.

(ix) (cosec A — sin A)(sec A — cos A) = 1/(tan A+cotA)

First, find the simplified form of L.H.S

L.H.S. = (cosec A — sin A)(sec A —cos A)

Now, substitute the inverse and equivalent trigonometric ratio forms

= (1/sin A —sin A)(1/cos A —cos A)

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

0 NCERT Solutions for Class 10 Maths Chapter 8
m BYJ U S Introduction to Trigonometry

The Learning App

= [(1-sinzA)/sin A][(1-cos?A)/cos A]

= (cos?A/lsin A)x(sinAlcos A)

=cos Asin A

Now, simplify the R.H.S

R.H.S. = 1/(tan A+cotA)

= 1/(sin A/cos A +cos A/sin A)

= 1/[(sin?A+cos?A)/sin A cos A]

=cos Asin A

L.H.S. =R.H.S.

(cosec A —sin A)(sec A — cos A) = 1/(tan A+cotA)
Hence proved

(X) (L+tanzA/l+cot?’A) = (1-tan A/l-cot A)? =tan’A
L.H.S. = (1+tan’A/1+cot?A)

Since cot function is the inverse of tan function,
= (1+tan?A/1+1/tan?A)

= 1+tan’A/[(1+tanzA)/tan’A]

Now cancel the 1+tan2A terms, we get

= tan’A

(1+tanzA/1+cot?A) = tan’A

Similarly,

(1-tan A/1l-cot A)? =tanzA

Hence proved
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