www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

R D Sharma Solutions For Class 10 Maths Chapter 6 -
Trigonometric Identities

Exercise 6.1 Page No: 6.43

Prove the following trigonometric identities:
1. (1 —cos* A) cosec’ A =1

Solution:
Taking the L.H.S,
(1 —cos® A) cosec® A
= (sin® A) cosec’* A [+sin? A+cos?A=1 =1-sin’> A=cos’A]
=12
=1=R.H.S

- Hence Proved

2.(1+cot?A)sin? A=1
Solution:

By using the identity,

cosec’A -co? A=1 = cosec’A=cot’ A + 1
Taking,
L.H.S =(1+cot? A)sin® A

= cosec® A sin* A

= (cosec A sin A)?

= ((1/sin A) x sin AY?

=(1y

=1

=R.H.S
- Hence Proved

3. tan?0 cos’0 =1 — cos?>0
Solution:

We know that,
sin?@ + cos’0 =1
Taking,
LH.S =tan®0 cos’*0
= (tan @ x cos 0)?

= (sin 0)?
=sin’0
=1-cos’*0
=R.HS
- Hence Proved

4. cosec 0 V(1 —cos? 0) =1
Solution:
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Using identity,

sin0 + cos?0 = 1 =sin’0=1- cos’0
Taking L.H.S,
L.HS = cosec 0 V(1 —cos?0)

= cosec 0 V( sin20)

= cosec 0 x sin

=1

=R.H.S

- Hence Proved

5. (sec?0 — 1)(cosec’0—1)=1
Solution:

Using identities,

(sec?0 — tan?0) = 1 and (cosec® 0 — cot?0) = 1
We have,
L.H.S =(sec?0 - 1)(cosec®d - 1)

= tan®0 x cot’0

= (tan 0 x cot 0)?

= (tzan 0 x 1/tan 0)?

=1

=1
=R.H.S
- Hence Proved

6. tan 0 + 1/ tan 6 = sec 0 cosec 0
Solution:

We have,
LHS =tan 6+ 1/tan 0
= (tan® @ + 1)/ tan @
=sec’0/tan [ sec’0 —tan’0 = 1]
= (1/cos? 0) x 1/ (sin 6/cos 0) [+ tan® =sin 0 / cos 0]
= cos 0/ (sin 0 x cos? 0)
=1/cos®x1/sin B
= sec 0 x cosec 0
=sec 0 cosec 0
=R.HS
- Hence Proved

7. cos 6/ (1 - sin ) = (1 + sin 0)/ cos 0
Solution:

We know that,
sin®0 + cos?0 = 1
So, by multiplying both the numerator and the denominator by (1+ sin ), we get
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cos ©

LHS= _—
1—5in6

_ cosB(1 +sinB)
"~ (1—sin@)(1 +sin @)

_ cos 0
~ (1 +sin @)(1 — sin? 0)

_ cos 8(1 + sin B)
a cos2

_ (1 +sin6)
~ cos®

=R.H.S
- Hence Proved

8. cos 6/ (1 +sin 0) = (1 - sin 0)/ cos 0
Solution:

We know that,
sin?0 + cos?0 =1
So, by multiplying both the numerator and the denominator by (1- sin 0), we get
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cos 6
1+sinb6
_ cosB(1 —sin6)
" (1+sin6)(1 —sin 6)

LHS=

_ cos 8(1 —sin B)
~ (1-sin29)

_ cos 8(1 —sin B)
~ (cos?8)
_(1—sin8)

"~ cos@

_ (1—sinB)

~ cosH

=R.HS
- Hence Proved

9. cos?0+ 1/(1 + cot>0) =1

Solution:
We already know that,
cosec’0 — cot’0 = 1 and sin®0 + cos? 0 = 1
Taking L.H.S,
cos? A+ :
LEA 1+cot?A
=cos?A+ L
cosec?A
2
=Ccos?A+
(cosec A)

=cos? A +sin® A
=1
=RHS
- Hence Proved
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10.sin? A+ 1/(1 +tan 2A) =1
Solution:

We already know that,
sec’0 —tan’0 =1 and sin®0 + cos’*0 = 1
Taking L.H.S,

= SMA2+————
LHS 1+tan?A

1
= sinA? +
secz A

2
= sinA? + (L)
secA

=sin® A +cos® A
=
=R.H.S
- Hence Proved

1—cosB
— = cosec 6 —cot O
1+ cosB

11.

Solution:

We know that, sin?0 + cos?0 = 1
Taking the L.H.S,
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1—cos©
LHS = (T +cose

_ [(1 — cos 8)(1 — cos 0)
- J(l + cos 8)(1 — cos 8)

(1 — cos9)2
= 1—cos?@

(1 — cos 8)?
= sin?2 @
_ (1 —cosB)
- sin@

- 1 _coso
sin® sin®

- 1 _cose
8in® sin®

=R.H.S
- Hence Proved

12.1—cos 0/ sin  =sin 0/ 1 + cos 0
Solution:

We know that,
sin?0 + cos?0 =1
So, by multiplying both the numerator and the denominator by (1+ cos 0), we get
1—cos?@

RS (1 + cos 8)(sin 8)

_ (sin?B)
" (1 + cos 8)(sin 8)

_ (sin®)
" (1+cos9)

=R.H.S
- Hence Proved

13. sin 0/ (1 — cos 0) = cosec 0 + cot O
Solution:

Taking L.H.S,
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sin @

LHS=—
1—cos®

On multiplying by its conjugates, we have
_sinb y 1+cosH
" 1—cos® 1+cos@

sin 6(1 + cos B)
1 — cos?8

Since, (1 - cos?8) = sin*0

sin 8 + (sin 6 X cos )
sin? 8

sin® sin6 X cos O
sin2 @ sin? 0

1 cos 6

sin@  sinB

= cosec 0 + cot 0
=R.H.S
- Hence Proved

14. (1 —sin 0) / (1 + sin 0) = (sec 0 — tan 0)?
Solution:

Taking the L.H.S,
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1—sin®

Ll = e

On multiplying by its conjugate, we have
l—sinGx 1—sin@
1+sin8 1-—sin®

Since. 1 - sin? 8 = cos? 8

(1 —sin 6)?
cos20

_ /1—sinBy?
- ( cos )

_ (.1 sing =
B (cos 8 cos 9)
= (sec 0 - tan 0)?

=R.H.S
- Hence Proved

(1+cot’8) tanB
% sec2@ -

Solution:

cot O

Taking L.H.S,

(1+ cot?@)tan 6
LHS=— "
sec?0

Fa 2
Here, 1 + cot ©=cosec ©

cosec?0 X tan 8
sec2 @

1 xc0320 « sin 8
sin? 1 cos @

cos 0
sin 6
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=cot 0
=R.H.S
- Hence Proved

16. tan? 0 — sin? 0 = tan’ 0 sin? 0

Solution:
Taking L.H.S,
LH.S=tan’0 —sin’0
sin? @
Since, tan? 0 =
- cos?20
I ]
sin“ 9
= —sin?@
cos2 0
o e
= sin’6 29 1]
1 —cos% 0
= sin?B
[ cos2 8 ]
sin® @
= ———xsin?0
cos? 0
= tan? 0 sin 0
=R.H.S

- Hence Proved

17. (cosec 0 + sin 0)(cosec 0 - sin 0) = cot?0 + cos*0
Solution:

Taking L.H.S = (cosec 0 + sin 0)(cosec 0 - sin 0)
On multiplying we get,
= cosec? 0 —sin’ 0
= (1+cot?0) - (1 - cos ) [Using cosec?0 — cot?® = 1 and sin?0 + cos?0 = 1]
=1+cot’0-1+cos’0
= cot? 6 + cos’ 0
=R.HS

- Hence Proved

18. (sec 0 + cos 0) (sec 0 - cos 0) = tan?0 + sin’ 0
Solution:
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Taking L.H.S = (sec 6 + cos 0)(sec 6 - cos 0)
On multiplying we get,
=sec’ 0 —sin’ 0
= (1 +tan®0) - (1 - sin? ) [Using sec?0 — tan* = 1 and sin®0 + cos?0 = 1]
=1+tan’0-1+sin’ 0
=tan?0+sin?0
=R.HS
- Hence Proved

19. sec A(1-sin A) (sec A +tan A) =1
Solution:

Taking L.H.S =sec A(1 —sin A)(sec A +tan A)
Substituting sec A = 1/cos A and tan A =sin A/cos A in the above we have,
L.H.S =1/cos A (1 —sin A)(1/cos A + sin A/cos A)

=1-sin®* A/cos’* A [After taking L.C.M]
=cos® A/ cos* A [+1—sin? A =cos* A]
=1

=R.H.S

- Hence Proved

20. (cosec A —sin A)(sec A —cos A)(tan A + cot A) =1
Solution:

Taking L.H.S = (cosec A —sin A)(sec A —cos A)(tan A + cot A)

sin A cos A

1 1
Putting, COSeC A = ——,seCA = ——,tanA = ——,CcotA = —
&. Cos sin A % cos A o cos A sin A

Subsituting the above in the L. H.S, we get

. 1 _— 1 & sinA+cosA
% (sinA_ e ) cosA % cosA  sinA

WL sin?A 1—cos?A sin® A + cos? A
. sin A cosA sinA cosA
= (cos® A/ sin A) (sin?> A/ cos A) (1/sin A cos A) [ sin®@+cos’0=1]

=sin Axcos Ax(1/cos AsinA)
=R.H.S

- Hence Proved

21. (1 + tan?0)(1 - sin 0)(1 +sin 0) =1
Solution:
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Taking L.H.S = (1 + tan?0)(1 - sin 8)(1 + sin 0)
And, we know sin®> 0 + cos’? @ = 1 and sec’> 0 - tan’> 0 =1

So,
L.H.S =(1 +tan?0)(1 - sin 0)(1 + sin 0)
= (1 +tan?0){(1 - sin O)(1 + sin 0)}
= (1 + tan*0)(1 - sin>0)
=sec?0 (cos’ 0)
=(1/ cos® 0) x cos’ O
=1
=R.H.S
- Hence Proved

22.sin? A cot> A + cos? A tan’A =1
Solution:

We know that,

cot? A = cos?> A/ sin® A and tan? A = sin® A/cos® A
Substituting the above in L.H.S, we get
L.HS =sin’A cot? A + cos® A tan? A

= {sin® A (cos®> A/ sin* A)} + {cos> A (sin> A/cos> A)}
cos?A +sin® A
=1
=R.H.S

- Hence Proved

2cos20—1
23. — —fF &
i TR~ S sin® = cos 0
_ 2sin®8 -1
(i) tan 0—cotb = (m)

Solution:

0) Taking the L.H.S and using sin®0 + cos?*0 = 1, we have
LHS =cotf—tan 6

Trigonometric Identities

[ sin®0 + cos?0 = 1]
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cos® sin6

sin@ cos©

cos? 0 —sin’ 0
"~ sin® xcosH

_ cos®8 — (1 —cos? 0)
N sin® xcosf

cos?0—1—cos?0
sin B8 xcos 0

B 2cos?9—1
"~ \sinB xcos 8

=R.H.S

- Hence Proved

(ii)  Taking the L.H.S and using sin’@ + cos®0 = 1, we have
LH.S =tan6—cot @
sin® cos®

"~ cos® sin®
sin%0 — cos?0
" sinBcosO

__sin’@ — (1 —sin®6)
B sinfcoso

_ sin*@ — (1 + 5in”0)
T sin O cos §

B 2sin?0 —1
"~ \sin® cos®

=R.H.S

- Hence Proved

24. (cos? 0/ sin 0) — cosec 0 + sin 6 =0
Solution:

Taking L.H.S and using sin? 0 + cos’0 = 1, we have
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2

" sin®

— cosec O + sin 6

— cosec e) +sind

(sin 6 sin 0) HEmb

cos?9—1
sin 0

) + sin 6

_ (—sin?9 sl
~\ sin®@ st

=—sin O +sin 6
=0
=R.H.S
- Hence proved

25. 1 N 1
1+sinA 1-—sinA

= 2sec?A

Solution:
Taking L.H.S,
L 1

&E kg a) 1=sma

_ {1 —sinA) + (1 +sinA)
~ (1+sinA)(1—sinA)

1—-sinA+1+sinA

1—sinA (1 4sinA)(1-sinA)=1-sin’A
_ 2
~ 1-sin?A
— 2 [ 1- si ZA = A]
= COSZA " sin cos

=2sec’ A
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=RH.S
- Hence proved

1+sin6 cos 0

cos B +1+Sin9=239c9

Solution:

Taking the LHS and using sin? @ + cos’>0 = 1, we have
1+sin 8 £ cos 0
0s 8 1+sin®

LHS =

_ (1 +5in6)* + cos*0
"~ cos8(1 + sin 0)

1 + 5in?0 + 2 sin 8 + cos20
cos 8(1 + sin 0)

2(1 +sinB)
cos 8(1 + sin )
=2/cos @

=2secH

=R.H.S
- Hence proved

27.  (1+sin6)® +(1-sing)*> 1+ sin0
2 cos29 ~1-—s5in?0

Solution:

Taking the LHS and using sin? @ + cos®>0 = 1, we have
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_ (1 +5sin8)* + (1 —sin 6)?

L.H.S
2c0s20

(1 + 2sinB + sin®6) + (1 — 2sind + sin°0)
- 2c0s?6

_ 1+2sin6 + sin?6 + 1 — 2sin 6 + sin%0
N 2c0s20

_ 2+2sin%@
" 2cos28

_ 2(1 +5in’0)
"~ 2(1 —sin20)

_ (1 +5in’)

(1 —sin?8)
=R.H.S

- Hence proved

28.  1+tan’0  [1—tan@p’ )
== = tan®6
1+cot26 | cot®

Solution:
Taking L.H.S,
1 + tan®0
1+ cot?B

Using sec? 0 — tan?0 = 1 and cosec? 0 — cot?0 = 1
_1+tan’@  sec’®
" 1+cot?8  cosec?8

1
= msinze = tan?6

=R.H.S

And, taking
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cot® |~

2
[1—_tan0 1+ tan’8 — 2tané
1 + cot?8 — 2cotf

sectf — tanh

cosec’d — 2coth [Using sec?0 — tan®* = 1 and cosec®0 — cot*0 = 1]

1 2sing 1-2sind cosg
cos?p  cosh cos? g

1 2msi  1-2sing cosh
_ sin® sing sin%g
sin’
= cos*f
=tan’0 =R.H.S

- Hence proved

1+secd sin%0
secO  1—cosH

Solution:

Taking L.H.S and using sin?0 + cos?0 = 1, we have
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=1+cos0
_ (1 —cos8)(1 + cos 6) Multiplying by (1 - cos 8) to
- 1—cos0 numerator and denominator
= cos?0
" 1—cos®

3 sin%0
" 1—cos®

=R.H.S
- Hence proved

30. tan 6 4 cot®
1—cot60 1—tanB

=1+tan8+ cotB

Solution:

Taking LHS, we have
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FHS = tan 6 i cot 0
tan 6
tan®6 cot®

=tan9—1+1—tan9

1 1
__ = | 2 s
1—tan9[tan6 o 9]
B 1 1 —tan®0
"~ 1—tan®| tan®

_ 1 (1 —tan9)(1 +tan 0 + tan
~1—tan® tan 0

2
) [Since, a® —b? = (a —b)(a® + ab + b?)]

B 1 +tan 6 + tan?6
N tan 0

1 +tan9+tan29
" tan® tan® tan6

=1+tanB+cot
=R.H.S

- Hence proved

31.sec®® =tan®0 + 3 tan2 0 sec20 + 1
Solution:

From trig. Identities we have,
sec’d —tan’0 = 1
On cubing both sides,
(sec®® — tan’0)* = 1
sec®® — tan®0 — 3sec? O tan® O(sec? 0 — tan0) = 1
[Since, (a—b)* =a’ - b® — 3ab(a - b)]
sec®0 —tan®0 — 3sec’ 0 tan’*0 = 1
= sec®® = tan®0 + 3sec? 0 tan’ 0 + 1
Hence, LH.S=R.H.S
- Hence proved

32. cosec’® 0 = cot® 0 + 3cot? 0 cosec? 0 + 1
Solution:



WWW.@dIlgI‘OOSS.COm

EDUGROSS

WISDOMISING KNOWLEDGE

R D Sharma Solutions For Class 10 Maths Chapter 6 -
Trigonometric Identities

From trig. Identities we have,
cosec?0 —cot’0 =1
On cubing both sides,
(cosec?0 — cot?0)* =1
cosec® 0 — cot® @ — 3cosec? O cot’? O (cosec? @ — cot>0) = 1
[Since, (a—b)’ =a® - b® — 3ab(a - b)]
cosec®® — cot® — 3cosec? 0 cot’ 0 = 1
= cosec®0 = cot®® + 3 cosec’ 0 cot? 0 + 1
Hence, LH.S=R.H.S
- Hence proved

3. (1+tan?@)cot§

tan 6
cosec?0

Solution:

Taking L.H.S and using sec?0 — tan’0 =1 = 1 + tan? 0 = sec? 0

sec?6 - cot 0
LHS=—————
cosec?0
1. sin?@ cos B
cos?0 sin8
sin @
= ——=tanb
cos ©
=R.H.S
- Hence proved
34. 1+cosA > il

sin2A ~ 1—cosA
Solution:

Taking L.H.S and using the identity sin?A + cos”A = 1, we get

sin’A = 1 — cos’A
= sin®A = (1 —cos A)(1 + cos A)
_ 1+cosA
L= (1 —cos A)(1 + cos A)
_ 1
~ (1 —cosA)

- Hence proved
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- secA—tan A cos?A

seCA+tanA (1 + sin A)?

Solution:
We have,

__secA—tanA

"~ secA+tanA

Rationalizing the denominator and numerator with (sec A + tan A) and using sec? 0 — tan> = 1 we get,
_ sec’A —tan’A
 (secA + tan A)?

LHS

1
" (secA +tan A)?

1
~ (sec?A + tan2A + 2 sec A tan A)

1
=< 1 sin?A ZsinA)

c0os2A ' cos?A  COSA

cos2A
= S p
1 + sin?A + 2sin A

3 cos2A
(1 +sinA)?

=R.H.S
- Hence proved

36. P, cosA  sinA
sinA  1-—cosA

Solution:

We have,

On multiplying numerator and denominator by (1 — cos A), we get
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_ (1 +cosA)(1—cosA)
"~ sinA(l —cosA)

_ 1-—cos’A
~ sin A(1 — cos A)

a sinA
~ sinA(1 — cos A)

_ sinA
“ 1-—cosA

=R.H.S
- Hence proved

37.(0) (1+4+sinA
—— =secA + tanA
1—-sinA

Solution:

Taking L.H.S and rationalizing the numerator and denominator with V(1 + sin A), we get

_ Ja+sina)@ +sina) (1 +sin )2
- J@—sinA)(I +sinA | 1-sin?A

f(l + sin A)? ,(1 + sin A)
2 J cos?A \] cos A

= 1 +SinA—secA+tanA
T cosA CosA
=R.H.S

- Hence proved

@) J(l —cos A) " J(l + cos A)

= 2 cosec A

(1 + cos A) {1 —cosA)

Solution:
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Taking L.H.S and rationalizing the numerator and denominator with its respective conjugates,
we get

_ !(1 —cosA)(1—cosA) ((1+cosA)(1+cosA)
B \}(1 +cosA)(1—cosA) (1 - cosA)(1+ cosA)

B I(l — cos A)? (1 + cos A)?
B \](l — cos?A) * (1 — cos?A)

f(l — cos A)? = \/(1 + cos A)?

- J (sin*A) (sin?A)
_(1—cosA)  (1+cosA)
"~ (sinA) (sin A)
_(1—cosA+1+cosA)
- (sin A)
_ @
(sin A)
=2 cosec A
=R.H.S

- Hence proved

38. Prove that:

()
(sec®—1) (secO+1)
\/(sece +1) / (sec®—1) 2amRoR

Solution:

Taking L.H.S and rationalizing the numerator and denominator with its respective conjugates,
we get
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_ ||(sec8 — 1)(secB —1) " |'(secB + 1)(sec8 + 1)
- Vl(sece + 1)(sec® — 1) Vl(sece — 1)(secB + 1)

_ }(sece - 1)? ||(sec B+ 1)2
\JI (sec?6 — 1) \ll (sec*d — 1)

_ lsecs—1y2  [(seco+1)2
- \JI tan® 6 | tan20

N

(sec8—1) (secB+1)
= +
tan® tan 9

_ (sec8—1+secO+1)
- tan6

_ (2cos8)
" cosBsin®

_ 2
" sin®

=R.HS
- Hence proved

o ll(l +5inB) J(l —sin8)

: : =2secH
‘4|(1 —sin8) Vl(l + sin @)

Solution:

Taking L.H.S and rationalizing the numerator and denominator with its respective conjugates,

we get
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(1 +5in®)(1 +5in8)  [(1 —sinB)(1 — sin6)
= Ja=sing)(1 +5ing) * [ +sinB)(1—sin6)

_ J(l + sin 0)2 (1 — sin0)?
- J(l — sin? 6) + (1 —sin26)

_ [@+sme) , [a=smoy
~J  (cos20) (cos? 6)
{

_ (1+sinB) (1—sin0)
"~ (cos @) (cos 6)

_ J(l +sin8 + 1 —sinB)

J (cos ©)
__@ _
= (cos6) = 2secO
=R.H.S

- Hence proved

(i) {(1 + cos 0) J(l — cos )

{1 —cosB) X {1+ cosB)
v v

= 2 cosecB

Solution:

Taking L.H.S and rationalizing the numerator and denominator with its respective conjugates,
we get
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_ [(1 —cos0)(1 —cosB) (1 4+ cos0)(1 + cos9)
B J(l +cos0)(1 —cos®) _|(1—cosB)(1+ cos8)
B [(1 —cosB)? 2 (1 + cos 0)?
- J(l —cos28)  [(1—cos?0)

J - 2 J 2
_ {(1—cosB + (1 + cos B)

\j (sin20) J (sin?0)
_ (1 —cos8)  (1+cos8)
~ (sin@) (sin®)
_ (1 —cos8+1+cosb)
- (sin0)
_ @
(sin0)
=2 cosec 0
=R.H.S
- Hence proved
(V) secO—1 / sin® \?
secO+1 (1 - cose)
Solution:

Taking L.H.S, we have
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secB—1 1-—cos0
“secB+1 1-+cos0

On nultiplying numerator and denominator by 1 + cos 6, we get
_ (1 —cosB)(1 + cosB)
" (1 +cos0)(1 + cos8)

_ (1 —cos?0)
" (1 + cos9)?

_ sin’8
" (1+ cos9)?

_ sin®
N (1 + cos 9)

=R.H.S

2

- Hence proved

1—sinA
39. (SEC A —tan A)z = m

Solution:

Taking LHS = (sec A —tan A)* , we have
Sy’ SPA”

" lcosA cosA
_ (1—sinA)?
" cos?A

_ (1-sinA)®
~ 1-sin2A

B (1 —sin A)?
"~ (1+sinA)(1 —sinA)

_(1—sinA)
" (1+sinA)
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- Hence proved
40. 1-—cosA
. 1-cosA _ B 4
g {cot A — cosec A)
Solution:

Taking L.H.S and rationalizing the numerator and denominator with (1 — cos A), we get
_ {1 —cosA)(1 —cosA)
" {1+ cosA)(1 — cos A)

_ {1 -cos A)?
" (1 — cos2A)

_ (1 —cos A)?
~ (sin2A)

B ( 1 cos A)z
~ \sinA sinA

= (cosec A - cot A)?
= (cot A - cosec)’
=R.H.S

- Hence proved

41. 1 1

secA—1+secA+ 1 = 2 cosec AcotA

Solution:

Considering L.H.S and taking L.C.M and on simplifying we have,
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_ secA+1+secA—1
" (secA+1)(secA—1)

_ 2secA
 (secA-1)
_ 2secA

" (tan?A)

_ 2cos®A

~ (cos Asin?A)

B 2CcosA

~ (sin2A)

_ 2cosA

~ (sinA)(sin A)

=2 cosec A cot A=RHS

- Hence proved

42. COS A . sinA
1—tanA 1-—cotA

=sinA + cosA

Solution:

Taking LHS, we have
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_ COS A % sinA
T 1—tanA 1-cotA

cos A sinA

__sinA __cosA
cos A sin A
cos?A sin’A

T cosA—sinA cosA—sinA

cos?A — sinA
cosA—sinA

_ (cos A+ sin A)(cos A —sin A)

cosA—sinA
=cos A +sin A
=RHS
- Hence proved
43.
(cosec A) (cosecA) R
(cosecA—1) (cosecA+1)

Solution:

Considering L.H.S and taking L.C.M and on simplifying we have,

_ (cosec A)(cosecA + 1+ cosecA—1)
A (cosec?A — 1)

_ (2 cosec’A)
T cot?2A
2 sin®A

" sin?A. cos2A
B 2

" cos2A

=2sec’A
=RHS

- Hence proved
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Exercise 6.2 Page No: 6.54

1. If cos 0 = 4/5, find all other trigonometric ratios of angle 0.
Solution:

We have,
cos 0 =4/5
And we know that,
sin 8 =(1 - cos?6)
= sin0=\(1-(4/5?)
=(1-(16/25))
=[(25 - 16)/25]
=1(9/25)
=3/5
- sin 0 =3/5

Since, cosec 8 =1/ sin 0
=1/(3/5)
= cosec0=15/3

And, sec 6 =1/cos 0
=1/ (4/5)
= cosec 0=5/4

Now,
tan 6 = sin 6/ cos 0
= (3/5)/ (4/5)
= tan 6 = 3/4

And, cot=1/tan 0
=1/(3/4)
= cot 0 =4/3

2. If sin 0 = 1/72, find all other trigonometric ratios of angle 0.
Solution:

We have,
sin 6 =1/2
And we know that,
cos 6 =(1 - sin®6)
= cosB="(1-(112)?
=(1-(1/2))
V[(2-1)/2]
N(1/2)
=112
scos 0=1A2
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Since, cosec 6 = 1/sin 0
=1/(1\2)
=  cosecH=12

And, sec 6 =1/cos 0
=1/ (1~2)
=  cosec =12

Now,
tan 6 = sin 6/ cos 0
= (1\2) (1N2)
= tan 0 = 1

And, cot0=1/tan 6
=1/(1)
= cotf=1

1 cosec? B — sec’6
3. Iftan@ = —, find the value of ———~ =~
V2 cosec?0 + cot?0

Solution:

Given,
tan 0 = 172
By using sec’0 — tan®0 = 1,
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’ 14" f 1 3
secG =41+tan26 = 1+(E) = 1+§ =\£
And,

-2

1
t0=—— =
R tan®

S

From identity, we have

cosec® =1+ cot26 =VI+2 =V3

Substituting the values, we get

2
2 3
cosec? B — sec?0 3 (\/§) (\/;)
cosec?0 + cot?28 (\/§)2 + (ﬁ)z
3 3
_3-3 TS
3+2 5 10
3 1—cosb
4. If tan ©® = —, find the value of s
4 1+ cos®
Solution:
Given,

tan 0 = 3/4
By using sec’0 — tan’0 = 1,

3 2
secf =41+tan26 = 1+(—) = 1+2 = ia _ 2_5
4 16 16 16

sec 0 =5/4
Since, sec 6= 1/cos 0
= cosB=1/secH
=1/(5/4)

=4/5
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. , 4 1
So, cosec”B—sec*8 1"«'5'_3 ok
cosec20 + cot28 4 § )
12 1 +sinB
5. Iftan 8 = —, find the value of ——
5 1 —sinB
Solution:

Given, tan 6 = 12/5
Since, cot 8= 1/tan 6 = 1/ (12/5) = 5/12

Now, by using cosec?® — cot?0 = 1
cosec 0 = V(1 + cot?0)
=(1 +(5/12)%)
=(1 +25/144)
=(169/ 25)
> cosec 0 =13/5
Now, we know that
sin O = 1/ cosec 0
=1/(13/5)
= sin © =5/13
Putting value of sin 0 in the expression we have,

12 13 +12
_lte N1
L2 13- 12
13 18
=25/1
=25
1 1 — cos®6
6. Ifcot® = —, find the value of -——~
V3 2 —sin*0
Solution:
Given,

cot 0=113
Using cosec?0 — cot?@ = 1, we can find cosec 0
cosec 6 = \(1 + cot? 0)
=(1+(1A3)?)
=1+ (1/3)) =3 + 1)/3)
=(4/3)
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= cosec 0=2/\3
So, sin@=1/cosec 0= 1/(2/\3)
=  sin0=13/2

And, we know that
cos 0 =(1 - sin® 0)
=(1-(3/2)%)
=(1-(3/4))
=\((4-3)/4)
=(1/4)

= cos 0 =1/2

Now, using cos 0 and sin 0 in the expression, we have

1 3
1—z=i
~ 3°5
2-2 1
=3/5

2 sinA + 3 cot?A

7, If cosec A = V2, find the value of 3E7A — Ry

Solution:

Given,
cosec A =\2

Using cosec? A — cot> A = 1, we find cot A
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cotA=+cosec2ZA—1 =4(2?-1 =v2-1 =1

So.tanA=1/cotA
=l/1=1

And. sinA=1/cosec A=1/V2

A=J1-sm?A = |1 (1)2 1 _1
cosA=41-sin2A = [1-(—=] = [ ===
V2 V2 V2

On substituting we get,
2 [\/ii]z +3[1]?
ol




