Chapter 21: Trigonometrical Identities

Exercise 21(A)

Prove the following identities:
l.secA—1/secA+1=1-cos A/1+cos A

Solution:
1 -1
LHS - sechA-1  oosh
sech + 1 1 P
o0s A
5 1-cosh _RHS
1+cos b

- Hence Proved

2.1+sin A/1—-sin A =cosec A +1/cosec A -1

Solution:
1+ sin&
LS = 1-sinA
1 +1
RHS = cosech + 1 _ Sin&
cosechA-1 i
Sim A&
_ 1 SSEiRiE
~1-sinA

- Hence Proved

3.1/tan A + cot A =cos A sin A

Solution:
Taking L.H.S,
1 )
S — AT A o
tan& 4 cot A
1
IHES = ———
tan & 4 oot A
. i _ 1
~sindA | 005A  sinfA4costA
cosA 0 sinA sinAcos S
. 1 B i TR g
_f[_ sin A4 cos A—i)
sinfcosA

=zinfcos A =RHS
- Hence Proved

4.tan A —cot A=1-2 cos? A/ sin A cos A
Solution:
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Taking LHS,

sind CosA
cozd Sind
iR s aostA

T sinAoos A

I S
B sinAcos A

_ FeDrost A
 sinAoosA

tanf — cot A =

( sin“A=1-— r:osz&)

- Hence Proved

5.sin* A —cos* A=2sin?A-1
Solution:

Taking L.H.S,
sin* A — cos* A
= (sin® A)* = (cos® A
= (sin® A + cos? A) (sin®> A — cos® A)
= sin’A — cos’A
= sin’A — (1 —sin?A) [Since, cos’ A =1 - sin’> A]
=2sin’ A — 1
- Hence Proved

6. (1 —tan A)2+ (1 +tan A)>=2sec? A
Solution:

Taking L.H.S,

(1 —tan A)? + (1 + tan A)?

=(1 +tan’ A +2tan A) + (1 + tan’> A - 2 tan A)

=2(1+tan? A)

=2sec’ A [Since, 1 + tan? A = sec® A]
- Hence Proved

7. cosec? A — cosec? A = cot? A + cot? A
Solution:

cosec* A — cosec® A
= cosec? A(cosec’> A — 1)
=(1+cot? A) (1 +cot? A-1)
=(1+cot? A) cot? A
=cot* A+ cot? A=RH.S

- Hence Proved

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

Taking L.H.S,
sec A (1 —sin A) (sec A +tan A)

L (1—sirmj[ 1 +5'”’E‘J
oos B cosh cosh

_(1- sm,&j[1 + smAJ _ [1— sin? AJ

oS A cos A oSt A
2
- [‘I’Sf} - 1=RHS
cosc B

- Hence Proved

9. cosec A (1 +cos A) (cosec A—cot A)=1
Solution:

Taking L.H.S,
= _1 (1+ COS.'&.)[ _1 —O_:'SAJ
sinA, sind sinA
_ (1+cosh)fl-cosh
sin A sin A
2 -
_ 1—.-:305 Ao S 4 A 1 - RHS
Sin & sin® &

- Hence Proved

10. sec? A + cosec? A =sec? A . cosec? A
Solution:

Taking L.H.S,
1 i Sin® A+ cos? A
= Ta Tt T AT = —=
cost A sint A cost A sinT A
- % = sec® Acosec A = RHS
cost Aosint A
- Hence Proved

11. (1 + tan? A) cot A/ cosec’ A = tan A
Solution:

Taking L.H.S,
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[1 + tan® A) cot A
Cos et
sect A oot A - 5
=— — |rsectA=14tan A
Cosec ( * ]
1 § oS B 1
_cos*A - sind _ cosAsind
i 1
Sine A SN A
sin A
= = tanA
oos A "
= RHS
- Hence Proved

12. tan? A —sin? A = tan? A. sin? A

Solution:
Taking L.H.S,
tan® A —sin® A
Sime s . sine Al - cos? A)
T oA 2 cos® &
Sinf A o o V.
= m.sm A= tan® A sin® A= RHE

- Hence Proved

13. cot? A — cos? A = cos?A. cot?A

Solution:
Taking L.H.S,
cot’> A — cos® A
_costA 0os? A o cos® All- sin® A)
T osint A - Sin? A
o COSCA o 5
= Cos A — ey =cos” A, oottt A = RHS
sin

- Hence Proved

14. (cosec A + sin A) (cosec A —sin A) = cot> A + cos? A
Solution:

Taking L.H.S,

(cosec A +sin A) (cosec A —sin A)
= cosec’ A —sin’ A

=(1+cot? A)— (1 —cos? A)

=cot? A+ cos’? A=R.H.S
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- Hence Proved

15. (sec A —cos A)(sec A + cos A) =sin? A + tan? A
Solution:

Taking L.H.S,
(sec A —cos A)(sec A +cos A)
= (sec? A —cos? A)
= (1 +tan®> A) — (1 —sin? A)
=sin? A + tan’ A = RHS

- Hence Proved

16. (cos A + sin A)? + (cosA —sin A)? =2
Solution:

Taking L.H.S,
(cos A +sin A)? + (cosA — sin A)?
=co0s2 A +sin2 A + 2cos A sin A + cos2 A — 2cosA.sinA
=2 (cos®* A +sin’ A)=2=R.H.S
- Hence Proved

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

Taking LHS,
(cosec A —sin A)(sec A —cos A)(tan A + cot A)

1 . 1 1
= - Al —— - Al tanA
[sim& l ][COSA y J( ana tar‘nﬂj
{1-sinfA[1-cost A [Sinﬁeroos;ﬂxJ
sinA 005 A CosA SinA

C{cosf Al[(sinf AN sin® Ay cos® A
SinA oS A sin A cos A

- Hence Proved

18.1/sec A +tan A =sec A —tan A
Solution:

Taking LHS,
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1
sec 4 tan &
_ 1 y sech — tand
sech 4+ tand sech — tand
_ zechA—tandh
 secih —tan’A
=zech — fanh
=RHS
- Hence Proved

19. cosec A + cot A =1/ cosec A —cot A

Solution:
Taking LHS,
cosec A +cot A
_ osech 4 coth N cosech — oot A
i cosech — oot A
_ oosectS— oott A 14 cot®A — oot A
cosech — cotd oos ech — cot A
1
 oosech — cot A
= RHS

- Hence Proved

20. sec A —tan A/ sec A +tan A =1 —2 secA tanA + 2 tan? A
Solution:

Taking LHS,

secA-tan A

sec A+ fan 4
secd - tand y sec A - tand
secA+tand secd-tand
_(zsecA-tan AY
CzectA-tant A
sec® A+ tan® 4 - 2secAtan 4

1
=1+ tan> A +tan> A — 2 sec A tan A
=1-2sec A tan A + 2 tan®> A = RHS

- Hence Proved

21. (sin A + cosec A)? + (cos A +sec A)> =7+ tan* A + cot? A
Solution:

Taking LHS,
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(sin A + cosec A)? + (cos A + sec A)?
=sin® A + cosec’ A + 2 sin A cosec A + cos® A + sec” A + 2cos A sec A
= (sin? A + cos> A ) + cosec’ A +sec’ A+2+2
=1+ cosec’ A +sec’ A+4
=5+ (1 +cot? A)+ (1 +tan® A)
=7+ tan® A + cot’> A = RHS
- Hence Proved

22.sec? A. cosec2 A=tan? A +cot>? A +2
Solution:

Taking,
RHS =tan® A + cot> A + 2 =tan> A + cot’> A + 2 tan A. cot A
= (tan A + cot A)? = (sin A/cos A + cos A/ sin A)?
= (sin2 A + cos2 A/ sin A.cos A)?> =1/ cos® A. sin> A
=sec® A. cosec’ A =LHS
- Hence Proved

23.1/1+cos A+1/1-cos A=2 cosecz A
Solution:

Taking LHS,
i A i
l+oosd 1-cos4
_l-cosA+ 1+ cosA
{1+ cosA)1-cosA)
2
C1-costA4
2
sin® 4
= Zoosec?d
= RHS
- Hence Proved

24.1/1—-sinA+1/1+sin A=2sec? A
Solution:

Taking LHS,
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1 . 1
l-sind 1+sin4
_ l+sinA+1-sinA
C(1-sinA) 1+ sin )

=
1-sinA4

=
cos® A
Csect 4
= RHS
- Hence Proved
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