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Exercise 8.4

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

Answer 1:

We know that, cosec’A =1+cot’ A
o
cosec’A  I+cot® A
|
1+cot® A
1

Ji+cot® A

. 1
Therefore, SINA = ———=
Vi+cot® A
sin A

COS A

sin“ A =

sinA =+

We know that, tan A =

cos A
sin A

However, COtA =

Therefore, tanA =
cot A

Also, sec’ A =1+tan” A
|
cot® A
_cot’ A+l
cot’ A

Veot’ A+1

cot A

=1+

SecA =

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

Answer 2:
We know that,
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COsA =
sec A
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Also, sin? A + cos’A =1

sin?A=1 - cos? A

-

|V
secA)

SinA = l—(

sec” A
tan2A + 1 = sec?A
tan2A = sec?A — 1

tan A = v/sec> A —|

I
COSA

sec A

\/secz A-1_sec’ A-1

sec A

COtA =

sinA Jsec? A —1

sec A

Vsec A -1

| sec A

cosec A =

Question 3:

Evaluate

0 sin” 63°+sin” 27°

cos’ 17°+ cos’ 73°

sinA  \sec? A—1

(ii)sin25° cos65° + cos25° sin65°

Answer 3:

sin?63°+sin227° _ [sin(90°=27°)] +sin?27°

()

cos’ 17°+cos” 73°

[cos(90° - 73")]2 +cos” 73°
[cos27°] +sin27°
[sin 73°]2 +cos® 73°
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cos” 27°+sin” 27°
sin® 73°+cos’ 73°

(ii) sin25° cos65° + c0s25° sin65°
= (5in 25°) {cos(90° - 25°)} + cos 25°{sin (90° - 25°)}
=(sin25°)(sin 25°) +(c0s25°)(cos 25°)

= sin%25° + cos?25°

1 (As sin?A + cos’A = 1)

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

(A) 1 (B) 9 (C) 8 (D) O
(i) (1 + tan 6 + sec 0) (1 + cot 8 — cosec 0)
(A)O (B)1 (C) 2 (D) -1
(iii) (secA + tanA) (1 — sinA) =
(A) secA (B) sinA (C) cosecA (D) cosA
(iv) Lilaj]:__

l+cot” A
(A) sec’A (B) -1 (C) cot?A (D) tan?A
Answer 4:

(i) 9 sec’A — 9 tan?A

= 9 (sec’A — tan?A)

=9 (1) [Assec’ A — tan? A = 1]
=9

Hence, alternative (B) is correct.
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(ii) (1 + tan 6 + sec B) (1 + cot 8 — cosec 0)
( sin® 1 )( cosb 1 J
=1+ + 1+ ——-—
cosf cos0 sin® sin0
=(c059+sin6+l)(sin6+cos 0-1)
cosB sinf

~ (sin®+cos 08) (1)’
- sinBcosB

_sin® 0+ cos’ B+ 2sin6 cos 6-1
- sinBcos O
_1+2sinBcos 0-1

~ sinBcos 0

_2sinBcos 8 _
sin Bcos O

Hence, alternative (C) is correct.

(iii) (secA + tanA) (1 — sinA)

=( LIPS SinA)(l—sinA)

CoSA CcosA

=(l+smA)(l—sinA)
cos A

_1-sin" A cos’A
"~ cosA  cosA

= CosA

Hence, alternative (D) is correct.

L e SITA L costAdsintA 1
(iv) I+tan~ 5. COSf A __ cos"A _cos’ A
l+cot®A | cos’A  sin® A+cos’ A I
sin® A sin® A sin” A
= smﬁA =tan” A
cos” A

Hence, alternative (D) is correct.
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Question 5:

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

Answer 5:

1-cosb
1+ cos0

(i) (cosece—cot9)2=

L.H.S.=(cosec @ -—«:ot())z
_( 1 _cose)z
sinf  sinB

_( —cos0)’ _( ~cosB)’

(sinf))2 sin® @
(1 —cos(-))2 - (1 —cosO)" 1-cos0
" l-cos’® (I—cosO)(I+cosO) " 14+cosO
=R.H.S.

cos A 14+sin A
(i) - + =2secA
I+sinA  cosA

cosA  I+sinA
I+sinA  cosA
_cos*A+(1+sinA)’

~ (1+sinA)(cosA)

_cos’A+1+sin’ A+2sinA

~ (1+sinA)(cosA)
_sin“A+cos’A+1+2sinA

~ (1+sinA)(cosA)
_1+1+2sinA 2+ 2sinA

R (I+sinA)(cosA) ¥ (I+sinA)(cosA)
~ 2(1+sinA) 2
~ (I+sinA)(cosA) " cosA
=R.H.S.

L.H.S, =

=2 secA

tanf cotb
(iii) + =1+ sech cosect
l—cotd 1—tan®
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LHS = tan O cotB
l—cot® 1—tan®
sin o3
_ _cosB sin 6
|_cos® " sin®
sin @ cos B
sm6 cosB
___cosB sin )
sinB—-cosf  cosO—sinB
smb cosB
sin” 0 cos” 0
= - = -
cosO(sinB—cos0) sinB(sin6 —cos0)
B 1 sin’0  cos’ 6
(sinB—cosB)| cos®  sin®

( | \[ sin® 0—cos’ @
sinf—cosB )| sinBcosH

-

( | _(sinﬂ—cosﬂ)(sin29+cos: 9+sin6cosﬂ)
sin0 —cos6 sinBcosO

_(1+sin6 cos0)
~ (sin® cosB)

= secb cosec ® + 1 = R.H.S.

(iv) l+secA » sin® A
sec A I-cos A
1

I+secA_l+

LHS.= cos A
sec A I
cos A
cosA+1
=—co?A =(cosA+1)
cos A
_(1-cosA)(1+cosA)
- (1-cosA)

_l-cos’ A sin’A
l-cosA 1-cosA

= R.H.S

www.tiwariacademy.com
A Free web support in education

6




Mathematics

(www.tiwariacademy.net)
“hapter — 8) (Introduction to Trigonometr)

(Class X)
cosA —sin A +1
(v) - = cosecA +cot A
cosA+sinA -1
Using the identity cosec? = 1 + cot?

cosA —sin A +1

L.H.S = -
cosA +sinA -1

cosA_sinA+ I
_sinA_sinA _sinA

CosA  SinA 1

ke

smA  sinA  sSinA
_ cotA—Il+cosecA

cot A +1 —cosec A

{(cot A)—(1-cosecA)] {(cot A)—(1-cosec A
- {(cotA)+(l—cosecA)}{(cotA)—(l—cosecA)}

B (cot A—1+cosecA)
R (cotA) —(1-cosecA)
_cot” A+ 1+cosec’ A —2cot A —2cosecA +2cot A cosec A
- cot’ A—(1+cosec’ A —2cosec A )

Y

_ 2cosec’ A +2cot A cosec A —2cot A—2cosec A
- cot’ A —1-cosec” A + 2cosec A
~ 2cosec A (cosec A +cot A)—2(cot A +cosecA)
- cot’ A —cosec’A —1+2cosecA
_ (cosec A +cot A)(2cosec A -2)
- —1—1+2cosecA

(cosec A +cot A)(2cosec A -2)

(2cosec A-2)

= cosec A + cot A

= R.H.S
(vi) l+s!nA =secA+tan A
I-sin A
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LS, s AT aA
I-sin A
~|(1+sinA)(1+sinA)
(1-sinA)(1+sinA)
_ (1+sinA) _ 1+sinA
V1-sin® A Jeos® A
=l+smA =secA+tan A
cos A
= R.H.S.
(vil sin® —2sin 0 -
VIl e —— s
2cosh -<€os0
o . |
LS. sinO—2sin" 0

2cos’ 0—cos0

_ sinB(1-2sin’0)
cosB(2cosze—l)

sinfx(1-2sin’ 0)

B cosBx{Z(l —sin’ 0)—]}

_sin Ox(] —2sin’ 0)
cosBx(l—Zsinze)

=tan® = R.H.S

(viii)  (sin A+cosecA): +(cos A +sec A): =7+tan” A+cot” A

L.H.S=(sinA+cosecA) +(cosA+secA)’

=sin” A +cosec’A + 2sin AcosecA +cos’ A +sec A +2cosAsecA

= (sin” A +cos’ 13\)+(coswrc2A+sec2 A)+2sin A(;)+2cosA(L)
sin A COsA

=(1)+(1+cot® A+1+tan* A)+(2)+(2)

=7+tan’ A +cot’ A

=RHS
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tan A +cot A
L.H.S =(cosecA—sinA)(secA—cosA)

=(.l -sinA]{ : -cosAJ
sin A cos A
a 1-sin® A |( 1-cos* A
sin A cos A
(cos2 A)(sin2 A)
" sinAcosA
=sin AcosA

1
tan A +cot A
- 1 o 1
~sinA | cosA  sin® A+cos’ A

cosA sinA sin A cos A
_ sinAcosA
" sin A +cos’ A

(ix) (cosecA—sinA)(secA-cosA)=

R.HS =

=sin Acos A

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

l+tan’ A I—tanA Y ,
) —|= =tan‘ A
l+cot” A l-cotA

i sinA  cos” A +sin’ A

2 . 3
I+tan” A _° cos’A _ cos’A
l+cot’ A | cos’A  sin’A+cos’A

sin® A sin” A

|
_cos’A _sin’A
1 cos’A
sin® A
=tan’ A
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(l—tanA)2 _l+tan’ A — 2tan A
I-cotA)  l+cot’ A-2cotA
_sec’A-2tan A
" cosec’A -2cotA
| 2sinA  1-2sinAcosA

_cos’A  cosA __ cos’A
I 2cosA  I-2sinAcosA

sinA  sinA sin’A
. el
sin“A 3
=———=tan" A
cos”
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