6. Trigonometric Identities

Exercise 6.1

1. Question

Prove the following trigonometric identities:
(1-cos? A)cosectA=1

Answer

To Prove: (1 — cos? A) cosec? A = 1

Proof:
1 — cos? A = sin?4
Therefore, L.H.S = sin? A . cosec? A
Now, cosec? 4 = - 1)
sin® A
Therefore, L.H.S = sin? A . . 1) 1
sin® A

R.H.S =1
L.HS =R.H.S

Hence, Proved

2. Question

Prove the following trigonometric identities:
(1+cot® A)sim A=1

Answer

Consider,

(1+cot?A)sin2A

As we know 1+cot?A = cosec2A
Putting the values we get,
(cosec2A)sin2A

As we know,cosec A = 1/sinA
So,

= ; X sin?A =1
sin“A
hence proved
3. Question
Prove the following trigonometric identities:

tan® 6cos’ 6 =1-cos® 6

Answer
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S - 1 of - .
ta foos’ f = — % [0S &
cos

&

=sin’ &
=1-cos 8

Hence Proved.
4. Question

Prove the following trigonometric identities:

cosectl-cos’ g =1

Answer
cosecsl -cos*s = _Ldsin: g
sing
1 I
= — =SIN&E
siné
=1

Hence Proved.

5. Question

Prove the following trigonometric identities:
(sec’ 8 -1)(cosec’s-1)=1

Answer

(sec?s—-1)(cosec?s —1) = tan® 8= cot?s
=1

Hence Proved.
6. Question

Prove the following trigonometric identities:

tane—i = sec fcosect
tané

Answer
tang+_ L _fAme+i
tang tang
.. COS8
=50 fx ——
sing

iy
iy

= W —
Ccos&  sing

=5eCfcoseced

Hence Proved.
7. Question
Prove the following trigonometric identities:

cosgd _1-+sing
1-sing cos 6

Answer

cos§ _  cosé Kl—sin?

1-sing 1-sing 1+sins
coss({1l+sing)
T 1-siré
coss{1+sing)
- tos° 8
_1l+sing
" coss

Hence Proved.
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8. Question
Prove the following trigonometric identities:

cosd _1-sing
1+sing  cosd

Answer

C0S5  _  COS8 Kl—sins
1+s5ing 1+sing 1-sing
cos&{1-sing)
© 1-sirfé
cos&{1-sing)

Cos® 8
_1-sing
cosé#

Hence Proved.
9. Question

Prove the following trigonometric identities:

cos® A+ _ 1
1:cot’ A
Answer
cos:A—;.=c05:A— 1.
l+cot™ A cosec A
=cCosf A+sim A
=1

Hence Proved.
10. Question

Prove the following trigonometric identities:

sinzA—¥ =1
1-tan* A
Answer
sin:A—;.= A+ 1,
l+tam A sect A
=simF A +cost A
=1

Hence Proved.
11. Question

Prove the following trigonometric identities:

-
ﬂqzosecﬁ-cotﬁa
1+cos

Answer

JL-cosé _ |L-cosé  1-coss
Vi+coss Yl+cosé 1-coss

[1-coss)
El
1-cos#
EGE
1 Cosé
sing  ging
= Ccosecsd —cok#

Hence Proved.
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12. Question
Prove the following trigonometric identities:

1-cosg _ sing
sing 1+cose@

Answer

1-cosé _1-cosé 1+coss
sing siné 1+cosé
1-cos* s

" sing(1+coss)

_ sin' &
sing{1+cosés)
sing
1+cosé
Hence Proved.
13. Question

Prove the following trigonometric identities:

siné

—— — _=cosecd+cotd
1-cosgd

Answer

sing __sing  1+cosé

1-cosé 1-cosé 1+coss

_sing(1l+coss)

" T 1-coss
sing{l+coss)

B St 8
_1l+coseg

" sing

_ 1 _ cosé

T sEing  sing
=cosecd +cotg

1
As, —— = cosec
sin ¢
and M = cot #
sin #

Hence Proved.
14. Question
Prove the following trigonometric identities:

1-sing

— = (secd-tang)
1+sing

Answer

l-sing _1-sing 1-sing
1+sing 1+sing 1-sing

(1-sing)
1-sinfs
(1-sing)’
T T osE
(1-sins™’
\ cosg
1 sing
_'xcosﬁ_cosﬁd'

=(secs-tans)f
Hence Proved.

15. Question
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Prove the following trigonometric identities:
(cosecd + sing)(cosecd -sing) = cot® 8 ~ cos” &
Answer

Consider,

(cosecB + sinB)(cosech - sinb)

Apply the formula (a2 - b2) = (a+b)(a-b)

we get,

(cosech + sinB)(cosech - sinB) = cosec?8 - sin26
As we know 1+cot?A = cosec?A

and 1-cos2A = sin2A

So,

(cosecB + sinB)(cosech - sinB) = (1+cot?A) -(1-cos2A )
= 1+cot?A - 1+cos2A

=cot2A +cos?A

Hence Proved.

16. Question

Prove the following trigonometric identities:

(1+cot*@)tana

. =cot@
sec @
Answer
. 2
To prove: M =cot#

sec? @
Proof:Use the identity cosec?6 = 1 + cot?Band the formula cos®=1/ secB and cosec8=1/sinB, tanb= 1 / cotBcotb = cosb / sinB

(l+cot® g)tans _cosec’sx=tang

sect sect s
_ cos® éxtang
sint &

cos® 8
=" " xtan#

sir? 8
=cot® gxtané
. 1
=cob? e ——
cot#

=cots

Hence Proved.

17. Question

Prove the following trigonometric identities:

(sec @+ cos &) (secd —cos d) = tan® @+ sin* @

Answer

To Prove: (secs- cose)(secd - cosd) =tan’ 6 -sin’@

Proof: Use the formula:(a + b) (a - b) = a2 - b2 on (secB + cosB ) (sech - cosh)
Where a = sec® and b = cos6

so,

(sech + cosb ) (sech - cosB) = sec26 - cos28 ...... (1)

We know,sec26 = tan26 + 1
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sin26 + cos28 = 1
Use the identities in the eq. (1)(sec® + cosB ) (sech - cosd) = sec?6 - cos26

(tan26 + 1) - (1 - sin28)

tan20 + 1 - 1 + sin2@

= tan26 + sin28 Hence proved.

18. Question

Prove the following trigonometric identities:
seCcA(l-sinA)(secA~tanA)=1

Answer

secA{l-sinA)(secA + @nA)

= |secA- 1 %5iNA |[secA+tanA)
L cos A J

= (secA —-tanAd)(secA+tanA)
=lsec A-tarf A)

= ltarA+1-tarf A

=1

Hence Proved.

19. Question

Prove the following trigonometric identities:
(cosecA-sinA)(secA-cosA) (tanA+cot A)=1
Answer

taking LHS

(cosecA-sinA)(secA-cosA)(tanA+cotA)As we know,cosec A = 1/sinAsec A = 1/cos Atan A = sin / cos ASo,

1 : 1 sinA cosA
= - —sind || —— —cosA -
sinA cosA cosA sinA

1 —sin2A \( 1—cos?A4 \ sin?A + cos’A
sinA cosA cosA

As we know,sin2A+ cos2A = 1

cos?A sin?A 1
sinA cosA cosA

Hence Proved.

20. Question

Prove the following trigonometric identities:
tan® 6 - sin” @ = tan’ sin* @

Answer
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< &

LHS.: tar 8 - si 8 = — — S’ 8
cos 8
_sinf 6 —sin® 6Cos” 6
B cos® 8
ST & —sim & 1-sin” 8|
- o= 8
_ S §—sim 8 +58in’ #
- CO5 &

Sifé .,
=" xgirfs
cos’

5 F

=tarr 4 Si &
=RHS
Hence Proved.
21. Question
Prove the following trigonometric identities:
(1+tan’ &)(L-sing)(L +sing) =1
Answer
(1+tan®&8)(1-sins)(1+sins)
=s5ecid(1-sin* &)
=sg5ect foost 8
=1
Hence Proved.
22, Question
Prove the following trigonometric identities:
sin? Acot? A + cos® Atarf A=1
Answer
given ! sin’ Acot? A + cos? Atar? A=1
To prove : Above equality holds.

Proof: Consider LHS,we know,

cost! sinf
and tanfl = =—=

cotf) = =
sinf cost

using these

sif Acot® 4 +cos® Ata A

. cos® A - Simt A
=5M A% ——+005 Ax ——
‘ETA ‘o A
=C05" A +5int A
=1

Which is equal to RHS.

Hence Proved.

23 A. Question

Prove the following trigonometric identities:

2cos*d-1
singcos @

coté@ -tané =

Answer
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cosg _ sing
sing  coss
cos® 8 —sin &
T TSnea.coss
cos® 8—|1-cos 8|

LH.5: coté-tans =

Sins.cos s
cos" f—1+cos &
SiN&.Ccosé
_2co57e-1
" sins.coss

=RH.S

Hence Proved.
23 B. Question

Prove the following trigonometric identities:

ha
tane—cotsziz_sm o-1
sing cos @
Answer
LHS: tans—cots=— o 057
Cosé  sing
_ it s -cos 8
singcoss

s - |1-sinfg)
Singcosé
sin® g-1+sin &
singcoss
_ 2simE-1
" Singcosé

Hence Proved.
24, Question

Prove the following trigonometric identities:

cos’ 8 .
—— —cosecf+siné=0
sing
Answer
0S8 _cosecs+sing =059 __1 .gns
sing sing  sing
_cosfe-1+s8in e
sing

[cos®s+sifs)-1
sing
=—_-=0
sing

=
[y

Hence Proved.
25. Question

Prove the following trigonometric identities:

71_ —71_ =2sec’ A
1+sinA 1-sinA
Answer
1 1 _1-sinA+l+sinA
1+snA 1-snA 1-sirt A
_ 2
cos® A
=Z2ser’ A

Hence Proved.
26. Question

Prove the following trigonometric identities:
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1+sing cosd

coséd 1+sing

=2secd

Answer

1+sing Cos8 1+ 5iF 6+ 25ing+cos™ &
tose  1-ans cossl+sing
_ 1+1+2sing
" cose(1+sing
2+2sins
= Coserizang)
2(1+sing)
cos8(1+sing
2
= cose
= 2secs

Hence Proved.
27. Question
Prove the following trigonometric identities:

(L+singf +(1-sing)? 1-+sin’@
2cos* 8 1-sin*é@

Answer

(1+sing)® +(1-sing)® 1+sin#
20058 T 1-sirfe
_1+sinf#+2s8ing +1+3in’ #-2sing
B 2cos’ 8

_2+2sima
2cost 8
2(1+sin® &)

Hence Proved.
28. Question

Prove the following trigonometric identities:

\2

2 s \
1:tan®o [17tan9| Ctan e

l1-cot?6 |1-cotd,

Answer

Use the formula:

sinf! cosf
tanf = = and cotf = ——~
cosf! sinf
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oS &+ s8I &

1+tan"é _~ "togs _ cogs
1+cot?s COs"é  SiFé+Cos 8
sin® 8 sin® 8
SiT 8
= — =tanm ¢
cos® &
Now,
_ . (y_sing" [cosg-singT
[l1-tané" _ cosé | _ cos#
\I-cots) |, _COSE | |Sing—Ccoss
Voming) L =ing )

[cosé -sing™ o
" oss | _|(cosé—sing) sing

= — - =| »
i SiNg —COSZ I i

. sing
[sing™}
=tan’s

Hence Proved.
29. Question
Prove the following trigonometric identities:

1+secod  sin’g
secd  1-cosd

Answer

. 1+ 1
l—sec_n_ COSs8
sers 1
cosé
_1l+coss
1
(1+cosé)(1-cosé)

1-cos® s
(1-cos#)

_ &8s
l-cosg

Hence Proved.
30. Question
Prove the following trigonometric identities:

ta—ngfLw=1ftan97cot9
1-cote 1-tane

Answer

tang cot g

—  +_—— =1-+:tang-+coté
l1-cotg 1-tane

Given :
To prove: Above equality.

1
cotf) = ——
cotf ’ ’ tand

Taking LHS Use tanf =
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tan @ cotd
1 — cotf + 1—tané@

1
_ tan 8 tanf
tan @
tan® @ 1

T tanf—1 +tan€'(1—tan3)

=m(‘“ze‘mi3)

tan®@ — 1
" tanf (tanf — 1)

_ (tan@® — 1)(tan® 0 + tan 0 + 1)
- tan® (tanf — 1)

[using a® - b3 = (a- b)(a% 4 ab + b2)

B tand + tan 6 41
N tan ¢

=tan 6 4+1+4cot 6

= RHSHence Proved.

31. Question

Prove the following trigonometric identities:
sec® 8 = tan® 9~ 3tan’ gsec’ 9 -1

Answer

Taking RHS

tan®0 + 3tan26sec?8 + 1

= (sec26 - 1)3 + 3(sec26 - 1)sec?8 + 1
[As, tan26 = sec?8 - 1]

= (sect6 - 1 - 3sec?® + 3sec26) + (3sec?d - 3sec?B) + 1
[(a + b)3 = a3 -b3 - 3a2b + 3ab?]

= sec®@= LHSHence Proved.

32. Question

Prove the following trigonometric identities:
cosec®d = cot® @+ 3cot’ gcosec®d + 1

Answer
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cosec®s = cot®* s + 3cot? scosecis + 1

cosec®d —cot® 8 -3cot* fcosecB =1 )

since we know that

(@a-b)yF =a"-b*-3ablz -h)

50 we can write LHS of eq. (i) a5

[cosec?s| —[cot®s) — 3cob® scosecs (cosecis — ot 5] ....(v cosecis—cotf s =1)
= (cosecis —cot? 8|

=1=RHS

Hence Proved

33. Question
Prove the following trigonometric identities:

- 2
(1+tan Gzcota _tano
cosec’s
Answer

(1+tar’ 8)cots _ sec’ Sxcots
Ccosec’s Cosec’s

Hence Proved.
34. Question
Prove the following trigonometric identities:

1+cosA 1
sin® A 1-cosA

Answer
l+cosA _1—cosA‘<1—cosA
sirt A s A  1-cosA
_ 1-co5A
TS A{l-cosA)
_ simt A
sim® A{1—cosA)
N
l1-cosA

Hence Proved.
35. Question
Prove the following trigonometric identities:

secA-tanA  cos'A
secA+tanA (1 +sinA)

Answer

cos® A 1-gin A
RHS: GrenAr ~T=snAF
(1-sinA}{1+sin4)
(1+sinA¥
_[1-sinA)/cosA
" [I+sinA) /cosA

o sinA "
_'kcosA_cosA"
71 sinA |

|cosA ' CosA)
_5ecA-tanA — LH.S

secA+tanA

Hence Proved.
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36. Question
Prove the following trigonometric identities:

1+cosA _ sinA
sinA  1-cosA

Answer

1+cosA _1+cosA 1-cosA
SinA sinA 1-cosA
1-cos™ A
sinA(l1-cosA)

B Sir A
sinA(l-cosA)

sinA
1-cosA

Hence Proved.
37. Question
Prove the following trigonometric identities:

1+:sinAd

. =secA+tanA
1-sinA

Answer

[L+sinA _ [L+sinA_1+sinA
Y1i-sinda Yi1-sinA 1+sinA

cos A
_1+sinA4
T cosA
_ 1 sinA
" CosA  CosA
=sec A+tanA

Hence Proved.
38. Question

Prove the following trigonometric identities:

= 2cosecA

jlfcosA_\flfcosA
Yi:cosA Yl-cosA

Answer

1+cosA

jl—cosA_Jl—cosA _ fl-cosA 1-cosA  |[L+cosA
Y1+cosA

_ j:’l—cosA':: f:'l—cosA'::

"N TI-coma Vi-cosTA

_ f:'l—cos:’-‘c':: f:'l—cosA'::

VST A Y o sirA

(1-cosA} (l+cosA)
SnA | sinA

_ 1 cosA, 1  cosA
T 5nA sinA sSnA  sinA
_ 2

ELY

=2cosecA

Hence Proved.
39. Question
Prove the following trigonometric identities:

1-sinA

(sec A-tan Ay = -
1+-sinA
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Answer

(sec A-tan 4)* = 1__snA)
\cosA cosA)

[1-sinA}
T o5 A

(1-sinAT

T i-sirA

_ [1-sinAf

~ [1-sinA)[1+sinA)
1-sinA

T 1 anA

Hence Proved.
40. Question

Prove the following trigonometric identities:

1-cosA_ (cot A — cosecA)?

1+cosA

Answer

Given: 174 _ (cot A— cosecA)?
1+cosA

To prove: Above equality

Proof:Rationalize the LHS,Use sin2x + cos2x =1Solve,

1—c05A=1—cosAK1—cosA
l+cosA 1+cosA 1-cosA
(1-cosAf
T 1-coTA
(1-cosAf
=i
(1-cosA™Y
L osinA )
1 cosAY
_'xm_sirm,'
= (rcot A - cos ecA)?

Hence proved
41. Question
Prove the following trigonometric identities:

1 1

—— +__ = =2cosecAcotd
secA-1 secA-+1
Answer
1 N 1 _secA+l+secA-1
seCA-1 secA+1 sect A -1
_2sech
tan® A
2  cosA

TCosA SmA
=2cosecAcot A

Hence Proved.
42, Question
Prove the following trigonometric identities:

cos A sinA

——" +_~ "~ =s5inA+cosA
1-tanA 1-cotA

Answer
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cosA | sinA _ cosA | EinA
1-tanA 1-cotA 1-tanA 1-cotA

cosA | sinA
T sinA | cosA
T ea T Ena
_ cosA sinA
T CosA-sinA  SnNA-cosA
cosA sinA
cos® A Sin® A

COSA —5INA COSA-3NA
cos® A—sin® 4
cosA-sinA
[cosA-sinA)l(cosA+sinA)
CosA-sinA
=sSinNA +CosA

Hence Proved.
43. Question
Prove the following trigonometric identities:

cosecAd cosecA

+ =2sec A
cosecA-1 cosecA+1
Answer
cosecA cosecA _ COSecA(cosecA + 1)+ cosecA [cosecA —1)

cosecA-1 cosecA+1 cosec?A-1

_ cosec’A+ cosecA + cosec’A— cosecA
cosec’4—1

_2cosec’A_ 2 SmA i ——

cotPA  SIFA oA
Hence Proved.
44. Question

Prove the following trigonometric identities:

/ 1 ) 1
l+tan*A)+|1+ =
(' J [ tan*A) sinA-sin*A
Answer
(1+tafA)+ |1+t —seca 1EETA
P =y tam™ A
. sec’A
=5l A+ ——
tarr A
__ 1 1 oA
T tos A cCosA St A
11
cos A sim A
1 1

T1-sitA A
_ ST A+1-simA
(1-sirt A)sird A
__r
SIF A—sin® A
Hence Proved.
45. Question
Prove the following trigonometric identities:

tan® A N cot> A
l+tan*A 1-cot’A

Answer
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tarA  cotPA _tarfA | cot’ A
1+tarA 1+coC A sec’ A cosec A
sinf A costA
_Cos A, st A

1 1
cos*A s A
=5t A +cos® A
=1

Hence Proved.
46. Question
Prove the following trigonometric identities:

cotA-cosA _cosecA-1
cotA+cosA cosecAd+1

Answer

cotA-cosA _ gnA
cotA+cosA COSA

_ CosecA-1
cosecA +1

Hence Proved.
47 A. Question
Prove the following trigonometric identities:

1+cosg+singd 1-+sind
1+ cosé-sing cos 8

Answer

H

1+cosé+sing _

(1+coss)+sing} {{1+coss)+sing}
! 1

1+cos58-58ing  {[1+cosé)—sin 43 {{1+coss)+sins}
{{L+coss)+sins}

(1+coss) —sins

(1+cosé) +sin 6 +2(1+cosé)sing

(1+coss) —sirf &
1+C05° 6+ 20058 + ST 8+ 25iN8 + 2 5iNFC0SE
1+C05 &+ 20086 - SiT 8
1+C05°8+SIME +2C0058 +25INE+25INFCOSE
1+cos6+2c056—-1+cos’ s
1+1+2sing+2cos&(1l+sing)
B ZCos 8+2C058
2(1+sing)+2cos8(1+sinsg)

2cos8({1+cosé)
_ 2{1+sing}(1+coss)
"~ 2cosé(1+cosa)
_1l+sing
" coss

Hence Proved.
47 B. Question
Prove the following trigonometric identities:

sing-cosf+1 1
sind+cosf-1 secd-tang

Answer

sing -cosf+1 _ 1

To Prove: = =
sing +cosg -1 secd -tang
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sinf — cosfl + 1

L.H.S =
S sinf + cosf — 1

Dividing the numerator and denominator by cos8, we get,

sinfl — cost? 4+ 1
cost!

sinf + cosf — 1
cost!

sin § €O 4 1

cos cosfl  cosf

sin  cos@ 1

cos cosf cosft

_ tan 0 —1+ sect
tan 0 +1—sect

_ (tanf + sech) — 1
~ (tanf — secd) + 1

Now, we know that, sec26 - tan20 = 1

Therefore, replacing 1 by sec26 - tan26 in the numerator only, we get,

(ta_.n- 6 + secf?) — (sec%’v' — tan%‘)
tan 0 —secld 41

As we know,a2 - b2 = (a-b)(a+b)

(ta.n- 0 4 sect?) — [(secﬁ' + tan 9)(5609 —tan 9)]
tan 0 —secl + 1

(ta.n. 6+ .5‘6(:6') 1— (secﬁ' —tan 9)]

tan 8 —sect + 1

(ta.n. g 4 sec@):l — sech + tan 6':|

tan 0 —secl +1
= secB + tanBNow, multiplying and dividing by secb - tan8, we get,

= el O (eh — tand)

secl — tanf
_ sec? — tan?d
sec — tanf

As we know,sec?8 - tan26 = 1

1
T sec — tanf

= R.H.SHence, proved.
47 C. Question

Prove the following trigonometric identities:
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cosf-sing+1

— —  C =cosecd-coty
cosf+sing-1

Answer

cosA-sinA+1
LH.5 = :
Ccos A +s8inA -]

cosA sinA |

3
_ SinA_sInA_sinA
cos A sinA I

- +

S$INA  sinA sinA

col A —l+cosec A

col A+ 1 —cosec A

H(cot A)—(1-cosec A )| [{cot A)—(1-cosec A )]
~{cota)+ tl--cuscc.-\il: H(cotA)~(1-cosecA)|
(ot A I+ cosec A )
B (cot A) —(1-cosce A)

col” A+ 1+cosec” A—2000 A =2 cosecA + 2ol Acosec A

cot’ A—(1+cosec’A—2cosecA)
2cosec’ A+ 2ol A cosec A —2col A—2cosec A
cot’ A=1=cosec” A+ 2coscc A
2eosec Afcosec A +cot A)=2{cot A +cosec A )
col® A =cosec’ A =1+ 2cosec A
{\'“'WL' Aol A H 2eosec A - 3)
—1=1+2cosec A
{cosec A +eot A J( 2eosec A =2)

2eosec A =2)
= cosec A + cot A

Hence Proved.
48. Question
Prove the following trigonometric identities:

S . S S S
secA+-tanA cosA cosA secA-tanA

Answer

1 1 1 1

To prove: - = _
secA+tanA cosA cosA secA-tanA

Proof: Consider LHS,

1 1
secA +tanAd  cosA

Use the formula:sec = 1/cos 6 and tanB8=sinB/cos6
1 1
1 sinA cosA
cosA  cosA

__cosA 1
14sindA  cosA

Do rationalization,

cosA | 1—sind ) 1
14+sinA 1—sinAd cosA
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cosA(1 —sinA) 1

(1+sinA)(1—sinA) cosA
. cosA(1—sinA) 1

(1—sin?A) cosA
Use the formula cos28 + sin%@ = 1

cosA(1 —sinA) 1

cos?A cosA

(1—sinA) 1
cos A cosA
_ 1 sinA 1
cosA  cosA  cosA
1 1

= - tan AConsider RHS, —
cosA  secA —tanA

Use the formula:sec® = 1/cos 6 and tan6=sinB/cos6

1 1
cosA 1 sinA
cosAd  cosA
1 cosA
cosA 1—sinA

Do rationalization,

1 ( cosA % 1+ sinA )

~ cosA \1—sind 1 + sinA

1 cosA(1+ sinA)
cosA (1 —sinA)(1+sinA)

1 cosA(1+4 sinA)
cosA (1 - sin‘zA)
Use the formula cos26 + sin28 = 1

1 cosA(1 4 sinA)

cosA cos?A
1 (14 sinA)
~ cosA cosA
1 1 sinA

cosA  cosA  cosA
= - tan ALHS = RHSHence proved.

49. Question
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Prove the following trigonometric identities:
tan® A+ cot® A = sec’ Acosec’A -2
Answer

RHS =sec® Acosec™A -2
(1+tar® A){1+cot® A) -2

=[tanf A+cot® A +tan® Acot® A+1) -2
=tanfA+cot?A+1+1]-2
=tan® A+cot* A
=LHS
Hence Proved.
50. Question

Prove the following trigonometric identities:

1-tan’A

oFAZT A

Answer

To prove:

1-tan’ A

————-tan’ A
cot*A-1

Use the formula

sinf cost
== and cotf = —=

tant = _
cost sinf
st A
1-taf A _1 oA _
cot* A -1 cos:A_l

SiIT A
cost A —sinf A
cos® A
T oS A-simA
sim® A
_ s A
T oFA
=tam A

Hence Proved.
51. Question

Prove the following trigonometric identities:

cot? @
+_——— ~ _=cosecd
1+ cosecéd
Answer
. cofs . cosers-1
1 +cosec? 1+cosec?

{cosec# —1}{cosecs +1]

{1+ cosecs)
=1+cosecé-1
= COSECE

Hence Proved.
52. Question
Prove the following trigonometric identities:

cosé cosd

+ =2tan¢g
cosecd+1 cosecd-1

Answer
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Cosé Cosé cosé{cosecéd —1)+cosé(cosecs +1)

cosecs+1 cosecs -1 (cosecs +1){cosecs - 1)
_ 2cote
cot* 8
=2tang

Hence Proved.
53. Question
Prove the following trigonometric identities:

1+cosé-sinf @

- T =cotg
siné(1 + cosé)

Answer
1+mnsé—sife  (1+cosé)—|1-cos &)

sin&(l+coss) = sin&(l+coss)
(1+cos8)—(1+cos8){1-coss)

sins{l+cosg)
:'1—cosﬁ':{1—:'1—cos§':}
Sin#(l +coséd)
_ Cosé
" sing
=cots

Hence Proved.
54. Question
Prove the following trigonometric identities:

3 3
ta_ﬂ v 7ﬂ= secdcosect - 2singcosé
l-tan*d 1l-cot?é

Answer

tar' s cotfs  tar's | coffs

l+tamrs 1+cobs sec”§ cosec's
=tan’ scos’ & +col’ f5in’ @

_siné+cos’ g
~ sinfcosé
_1-2simécos &
~ 7 sinfcosé
1
T sinécosg
=SeC fC0SEeCs — 28IN5C058

—-2siNgCoss

Hence Proved.

55. Question

L-T. _L-T
T T

If T, =sin"6+ cos” g, i.jprove that

Answer

Get More Learning Materials Here : i m @) www.studentbro.in



T. =sin"8+cos &

T, =sin'# +cos'§ = siné + cos#

T, =simMé +cos’é, T, =sinf+cos'é and T. = sin’ #+cos” #
Now, we have,

T -T sSiMFé+coss—|siné+cos8)
=1 _

T, Sing +coss
SIIF & +C05° & — SINF 6 —Co5° 8
SiNg +Cos8
sirf 81 -sin* ¢} +cos® 8(1-cos® &)

SiNg +Cosé
SIIF 8 CO5° 8 +Cos® 85I &
SiNg +Cosé
SiIT £ cos” #(sing + cos#)
SN + Ccosé
=St #cos® 8 e (1)

T.-T. sSifé+cosé—{sin &+cog &)

T, ST 8 +C05 8

Sirf 8 +cos® & —sin” & —cos™ &
Sirf 8 +cos* 8
sirf 8(1-sin® )+ cos® 8(1-cos® 8]

SIIT &8 + COS° 8
_ SiIT 8co5° 8 +cos 8sim” 8
a Sif 8+ cost g
SiT #cos” 85I 8+ cos™ 8

Sin® & +cos® 8
=8It 8cos’ &8 veee (2]
From(1) and (2), we get
.-T. T.-T.

T%
Hence Proved.
56. Question

Prove the following trigonometric identities:

2 2 P . \
/ Y \ 1+sin*4
tane—i‘ + tane—L| =2 ———
coséd ) cosé ) 1-sin* g
Answer
| tang + ! | +|tans - 1
cosg | cosé |

=(tang +secs| +(tans —secs)”
=(tan’ 6 + sec’ 8+ 2tanfsecd| +(ta’ 6 + sec® § — 2 tan fsecs)
=tarn §+s5ec®s + 2tané secsd + tan® & +sec” § - 2tans secs

=2(tan’ & + sec” 8}
(simt s 10

=2 ——+———|
[COS ¢ o5 ¢

M+sinfs) _(1+sifs)
=2 — | =2 —— |
cos & | RE-T -

"

Hence Proved.
57. Question
Prove the following trigonometric identities:

[ 1 1 AP —sin? 3
—+ . ___|singcos’ @ _1-sin"gcos’ &
sec? 6-cos*d cosectd-sin?g) 2 +sin*gcos® &

Answer
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1 1 h

_ _—+ _ —_ Simffcost &
lsec*s-costé cosectA—sims)

1 1 U

=l— + |sin® 8 cos” 8

|l ——-cos's ——-simrs |

. CO%* 8 SIrF 8 ;

| 1 1 a2 2
= — ST #cos#

\l-cossg 1-samé |

. cos 8 sims

" costé sinfé

= ———+-———— |siIf fcos’ ¢

A-cog" s 1-sgim s

( cos’ 8 sin® 8 N, L

=l— — — +t—— — —— | SiNF fCos° 8
COS°6+8IMé—Cos 6 Cos f+sin é—sin &,

f cos 8 sim 8 b o
=| = S——— — — |sinf fcos” 8
\Cos Fll-cog Fl+8IMF COF F+5IN & 1-gim &) |
\ p
{ coste Sirf & N S
= — — +—— — — ST fC05° 8
COS" fSiM #+8iN° ¢ €OS 6 +SiN 6CO5 6,
cos’ 8 st & b
=|— — -+ —— —— SiMT fcos” &
rsinfglcosfs+1l) costall+sinta)
[cos*8(1+sin® 8)+sin’ 8(cos"6+1) | . )
=| _ Sin° fCOS 8

| st foost #lcost s+ 1)(1+8inf 8] |
cos* 8|1+ s &)+ sin® #(cos® 8 + 1)

[cos® 6+ 1)1+ 8)

cos™ 6 +sinf 6cos 8|+ |sin fcos 6+ 3™ &)

1+cos 8+8in 8 +cos 8sim 8
[cos® 6 + sin 8|+ sin’ 8 cos® 8| cos” 8 + sin' &)

1+1+cos’ #sin’ 8
_1-2sir feos® #+ 8N fros =1
a 2 +CoS” A SiT &
_1-sif scos’ s
C 2+simfecos

n

Hence Proved.
58. Question
Prove the following trigonometric identities:

1-sing-cossy ~1-cos?
ll—sina—cosa, 1+cosd

Answer
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aAnd

l+sing-cose™ _,"1—sin6—c056\<1—sins—cos_~ 1
\1+sing+cosé) !1+sinég+cosg 1+sing-coss)

| (1+s8ing—coss) |

[{1+sing)]" —cos 8|

[1+5sinf8 +cos° 8+ 25iné - 2sinfcosé —2Coss |
1+sinfé+2sing—cos & |

[1+1+28ins-2sinfcoss —2cosé
L l-cosfs+simé+2sns ]

_[2+2sins-2sinfcosé—2cos8 |
L ST 6 +sim &+ 2sing ]

_[2(1+gine)-2 coss(1+sing)T
| 23T 6 +25N8 |

[2(1+sin8){1-cos&)
| 2sing{l+sing} |
(1-coss|
SinF 8

(1-cose)

1-cos' #
(1-coss)

(1-cos#)(1+cosé)

1-cos#

T+cose

Hence Proved.

59. Question

Prove the following trigonometric identities:
(secA-tanA-1)(secA-tand +1)=2tanA4

Answer

(secA+tanA -1)(secA - tanAa +1)
=[secA+ t@na —(sect A-tarf A':_u_secﬂ. —-tanA+|sec A-tanf A':_.
= [secﬂ. +t@EnA -(secA-tanA)(secA + tanﬂ.';][secﬂ. —tanA +({secA —t@nA)(secA + @n A';]
=(secA +f@nAd) [1—:’secA —tan A':j:'secﬂ. - tan.d.':[l— [secA + L—:mA':]
=(secA + @nA)(secA - n A)[1-secA+ tanA|[1+secA + tanA ]
=(seC A-tanA|[1-secA+tEnA|[1+secA+ EnA]
=1x[1-secA+tanA|[1+secA+tanA]

[ 1 _sinA_,__ 1 sinA ]

| cosA oosA]l| _cnsA_cosA_'

[cosA+sinA-1][mosA +sinA+17]
L cosA L cosA ]

-:'cnsA—sinA':z—l-

| ws” A |

_[cos® A+sin A+ 2sinAcosA -1
L s A |
[1+2sinAcosA-17

L s A
_[2sinA7

_'_cosA ]
=2tanA

Hence Proved.

60. Question

Prove the following trigonometric identities:
(1+cotA-cosecA)(l+tanA+secA)=2

Answer
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cos 3 sin@ i
_[I * Sho mlil,.‘(] +temo t mitr}

(sin@+cos® =11 cosB+zinB+1"
\ sinf } cost /

[i3in 0+ coxr@) — 1) [(sin0 + cor By + 1)
=3 sint - cox @l

(5inB + cos@)® - (1)
sinkl-cost

5in* # cos’ + 25in@ cos@ - |
sinB - cost

1+ 25in 8 cos @ — |
sin - cos B

23in 8 cos B

= SB-corp = 2= RHS.

Hence Proved.

61. Question

Prove the following trigonometric identities:

(cosecd —secd)(cotd —-tang) = (cosecd + secg)(sec dcosecs - 2)
Answer

LHS =({cosect - secf)(wmtf - @n &)
(1 1 "/ cosd  sing’
\sing cosg ) sind cosé)
‘o5 6—-sing" s 6—sif 8

. sinfoos# | sinfcosé |

[ (cosE-sing| (osE+sing) |

i sin® fcos? & |

RHS ={msecs + secd){secfoosecsd - 2)
S SO S S Py
\8ing sf ) sing msE ]

_ [@sé+sng[1-2sindasé

=

| sinfosé /| sinfmsé

(cos 8+ sing"| sinf 8+ oos® 6—2sin s |

. Sinfasé sin foos &

(s f+sing" (cosé—sing) |

. Sinfcosé /| sinfaosd |

| {oosE—sinéd) (os@+sing) |

| sir® gaos” 8 }

Therefore, LHS = RHS

Hence Proved.

62. Question

Prove the following trigonometric identities:

(sec A-cosecA)(1+tan A+ cot A) = tan Asec A — cot Acos ecA

Answer

To prove: (sec A-cosecd)(l+tan A= cot A) = tan Asec 4 — cot Acos ecA

Proof: Consider LHS,(secA-cosecA)(1+tanA+cotA)We know,cosecA=1/sinA, secA=1/cosA, tanA=sinA/cosA,cotA=cosA/sinASo,

(secA — cosecA)(1 4 tanA + cotA) = 1 1 14 sind | cosd

cosA  sinA cosA sinA

sinA — cosA sinA cosA + sin?A + cos2 A
cosA sinA cosA sinA

Using the formula a3 - b3 = (a-b) (a2+b2+ab) we get,
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sin®A — cos® A
sin?A cos?A

RHS =tanAsec A —cot AcosecA

- SInA * 1 —EQ_SA.‘{_L
cosA cosA  sind sinA

_ sinA  cosA

oA S A

_ s A-cos A

T SimAcoF A

_ s A-cos A

TS Acos A

LHS = RHS

Hence Proved.

63. Question

Prove the following trigonometric identities:

cosAcosecA -sindsec A
cosA+sinA

= CcosecA-secA

Answer

CosSAcCosecA —sinAsec A
COSA+sinA

CcosAx= _1 -sinA
sinA cosA

COSA +sinA

cosA  sinA
_SinA _cosA
" CosA+snA
cos® A —sin® A
—_sinAcosA

cosA+sinA

[COSA —sSinA)(cosA +5in4)
T sinAcosA[cosA +sinA)

_[cosA -sinAj
"~ T sinAcosA
1 1
'M_ cosA
=cosecd —secd

Hence Proved.

64. Question

Prove the following trigonometric identities:

sinA cotA

secA+tarLA—1+cosecA+mtA—1=1

Answer
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sinA N cot A
secA+tand-1 cosecd+cotd -1

) cosA
_ SinA SnA
B 1 _sinA_l_i_cosA_l
COSA COSA sinA  sinA
_ sinAcosA | sinAcosA
"~ 1+sinA-cosA 1+cosA-sinA
] 1 1 3

= sSinAcosAl - + -
\1+s5inA-cosA 1l+cosA-sind)

. {1+cosA-sinA+1+sinA-cosA |
= SINACOsA| - - — — |
l+sind-cosAl{l+cosA—-snA4) )

- 2 A
= sinAcosA — - -
\1-8n"A-cos A+2sinAcosA)

) | 2
= sSINACOsSA| — —— - |
I 1-|simA+cos” A|+2sinAcosA |

_ - 5 -
= SINACOSA ———————— |
\1-1+2sinAcosA )

-

-

= smAcosALm:
=1

Hence Proved.

65. Question

Prove the following trigonometric identities:

tanA N cot A — cinAcos A
(1+tan® A7 (1+cot® A)
Answer
tanA N cot A _ tanA N cot A
(1+tan” A)® (l+cot® AF (sec” AP (cosec’A)’
= Sg;i % C0s” A+ Es?rf:: = gin® A

=s5inAcos® A+ CosAsIn® A
=sinAcosA|cos A+simA)
=s5inAcosA=1
=s5inAcosA
Hence Proved.
66. Question
Prove the following trigonometric identities:
sec* A(1-sin* A)-2tanA=1
Answer

sec All -sim A) -2ta” A
=sec* A-sect Asimt A-2ta’ A
sin” A

=szec* A- -2tan* A
C

s* A
=(sec® Al —tar® A-2tan® A

=(1+tar A —tar* A _2tar" A
=l+tan* A +2tar A -tan®* A - 2tar” 4
=1

Hence Proved.

67. Question

Prove the following trigonometric identities:

cot® A(secA-1) o [ 1-8sinA)
= 77 “-sgectAl

1+sinA ll—secA,
Answer
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-

coss A 1 -1
cot? A(secA-1) =it AlcosA )

1+snA B 1+sinA
cost A 1-cosAY
_sifA' cosA )
- 1+sinA
cosA |
=m.-1—cos;4.
1+snA4
*fl—tosﬂf
_{1-cosA){1+cosA)
B 1+sinA
cosA

=— - .01

(1+cosA){1+sinA)

a

1 | 1-sinA |

RHS = =
cosfAj g, 1 |
' cosA)

1 {l-sinAlcosA
cosA  {1+cosA)

1 (1-sinA] (1+sinA)
*
cosA(1+cosA) (1+s5in4)

1 (1-sir? Al
T CosA(l+cosA)l+sinA)
1 cos” A

cosA{l+cosA)1+sinAa)

COSA
" [1+cosA)[1+sinA] (2]

From (1) and (2) we get

LHS = RHS

Hence Proved.

68. Question

Prove the following trigonometric identities:

secA cosecA

- —sinAtanA —cot Acos A
cosec’A sec A

(1+cotA-tanA)(sinA-cosA)=

Answer

secA cosecA

- —sinAtanA —cot Acos A
cosec’A sec A

To Prove: (1:cotA+tanA)(sinA-cosd)=

Proof:Consider the LHS,

secA cosec A 1 . ‘
= 5T > = [ ——X sin?A ) — — X cos2A
cosec=A sectA cosA sinA
= sinA - cosA+ cotA sinA - cotA cosA + tanA sinA - tanA cosA
Use the formula:
sinf cost
tanf = === and cotf = —~
cosf sinf!
. cosA . cosA sinA . sinA
= sinA —cosA+| ———xsinA ———xcosA |+| ——xsinA =X cosA
sinA sinA cosA cosA

cos?A sin?A

: —sinA
sinA cosA

= sinA —cosA + cosA —
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_ sinA  cos*A

cosA sinA
We know:
sinfl = S — and cosf) = !
cosect! secf
So,
(1 + cotA + tanA)(sind — cosA) = bec‘;l - COE’E;CA
cosecc A sec* A
Again use the formula:
sinf = S and cosf = 1
cosecf secf)
So,
secA cosec A 1 - 1 :
= 7 . — ———xsin’A | —| ——x cos’A
cosec* A secc A cosA sinA
. secA  cosecA _ sinA X sin A cosA cosA
cosec?A  sec?A cosA sinA
Use the formula:
sinf! cosf
tanf = = and cotf = —=
cost! sinf
= secA CO"’{.CA =sinAd tanAd —cotA cosA

cosec:A sec?A

Therefore,( 1 + cot A + tanA)(sinA — cosA) = '%Jc‘fl - COS‘(':CA = sinA tanA — cot A cos A
cosec?A  sec?A

Hence Proved.

69. Question

Prove the following trigonometric identities:

sin® Acos® B - cos® Asin® B =sin” A—sin* B

Answer

To prove: sin® Acos’ B cos® Asir? B — sin® A — sir? B Proof: Take LHS,Use the identity sin26+cos26=1

sin2A cos2B - cos2A sin2B= sin2A(1 - sin?B) - (1 - sin2A)sin2B = sinA - sin2A
sin2B - sin2B + sin?A sin2B

= sinA - sin2B = RHSHence Proved
70. Question
Prove the following trigonometric identities:

cotA+tanB

= —cotAtanB
cotB-tanA

Answer
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sinf/ cost!
= and cotl = ——"~

Use the formula tant = 5
cosf sinf

cosA | sinB
+

_ sinA  cosB
cosB 4 cos A

sinB  cot A
cosAcotBsinAsinB

- sinAcosB
cosA cosB+ sinAsinB

cosAsinB
_ cosAcosB+ sinAsinB w cosAsinB
sinAcosB coshAcosB+ sinAsinB
_ cosAsinB
"~ sinA cosB
= cotA tanB
=R .H.S5

Hence Proved.
71. Question
Prove the following trigonometric identities:

M =tanAtanB
cot A+ cotB

Answer

sind | sinB8
tanA+tans _ COsA _EUSB
cotA+cot8 cosA cosE

sin4d  sin8

SinAcos8 +cos Asing

_ cos Acos8
sinBcosA+cosBsinA

sinAsing
SinAcos8 +cos Asing

_ cos Acos8
sinBcosA+cosBsinA

sinAsing
_sinAcosS—cosAsinS% sinAsin8
- cosAcosB  sinBcosA+cosBsinA
_ sinAsing
" tosAcosB
=tanAtan8

Hence Proved.

72. Question

Prove the following trigonometric identities:
cot® Acosec’B - cot” Beosec’A = cot® A-cot’ B
Answer

cot® Acosec’8 - cot® Brosec” A
=cot® A|1+cot® B)—cot® B(1+cot® A)
=cotfA+cof Acot* B -cot® B-cot® Acot* B
=cot® A-cot*8

Hence Proved.

73. Question

Prove the following trigonometric identities:
tan® Asec®B-sec® Atan*B =tan’ A -tan’ B

Answer
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tan® Asec’ B -sec” Atan® B

=tar A{l+tar” B)-(1+tan” A|tar® B

=ta A+tamf Atan® 8 —tan® 8 —tar Atanf 8
=taf A-tam* 8

Hence Proved.

74. Question

If x =asece+btans and y = atane- bsecé, prove that x* - y? = a* - b*
X2_y2:a2_b2
Answer
x =asecs+btansg
= x* =(asecé+btans) = 3% sec? 6+ b tanf 6 + 2absecstans
y =atang+hsecs
= y? =(atans + bsecs)’ = 37 tat 8 + b7 sec’ £ + Zabtans sec 8
Now,
x* -y =a"sec’s+ b ta’ £+ 2ebsecstans — 3 ta’ 6 — bPsec” 6 - 2abtans secs
x*-yi=Fseds+btars-Ftanrs-bsects
xPoy? =5 sect s—tarf 8| - b* (sec® s —tan® &)
x'—y? =& - b )sec’ 5 -tan® 8|
X:—:r‘:=:a:—b:l:.‘<l

P :r‘: =3° -4
Hence Proved.

75. Question

' v . X . 1% Xt y?
Zecosd+2sinéd=1 and =sing—>cosé¢=1, prove that =+ =2,

a b a b ' P a b
Answer

[Xcoss+Ysing + Xsns-Yoss =2

I\-a b JI I\-a b JI
x—:cosza—y—:sinz6—2£c0565in6—x—:sin:ﬁ—y—:cosza—2ﬂsin6coss=2
Ea b* ab a* b* ab

X all v ’r cos' 8=2

05 8+ 8imMe+5me+
Ea ER b b

X cos s+ s+ (sinf s+ costs) =2
a° b*
x: "r:
—xl+zxl=2
F 4 b— =4
x: l.),:
—~_—~=2
F b7

Hence Proved.
76. Question
If cosecH - sin® = a3, secH - cosb = b3, prove that a2b%(a2 + b2).

Answer

..(1)

Similarly we can see that,
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sec — cosl = b°

1

W 1]
od cos = b

1 — cos® .3
cost! =0
. )
3 — sin o)
’ cost
b o— si112/39
1/3
cos ' "0
()2 _ 5in4/36' (2)
0052/ 39

From (1) and (2), we get

(cos*é+sims )
| sin*S scost s |
1 N

Slsint” fcogt A )

FH(F +b )\ =cos® F8si¢

o

u,

i
I

Hence Proved.

77. Question

If acos®é+3acosdsin®e=m, asin® @+ 3acos’ gsing =n, prove that
(m+ny" «(m-n)* =2a".

Answer

(m+nP® +({m-n)* =254

M

=(acos® +33C0568iN° §+3si 6+ 33c0s #sing |

+lacoF 8+ 33C0SESITE+ asim 6 +3acos 63N

=57 |cos® 5 +3c05 85I &+ 5irf 8+ 3cos gsing|

2/3

+3*3 3058+ 33C0S8SIMT 6+ asim 8 +3acos 63iné )

2/ -3

. £ -
23 273

a L:'cos:?—sin _4':3| +a% L:'cosﬁ—sinﬁ':’

*(cosé+8ing) +3*% cosé—sging)

i
Q"I‘.

1]

‘3 2

F+ 8T+ 25NFc058)+ 3 7 (cos 8+ 5IT - 25iNfcoss )

i
oy

cos

]
u'l‘.

1+ 2sinfcosé)+{1-2sinfcass]]
w2

3

]
a,

Hence Proved.

78. Question

sunAE N 23
If x =acos’s, y =bsin' g, prove that [§| —[%‘ =1,

Answer
x=acoFé = Z=roFs
a
¥ =hsieé = £=sin34
b
WIE . 2B
o | X j S
."ut:t-’.-};;; —;g; =(cosfs|  +{sif &l
=COs° &+ Sinf s
=1
- I PR |
Xl ¥l 4
I\a‘l I\b,l

79. Question

If 3sine~5cose =5, prove that 5sing-3cose ==3.
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Answer

3sing+5c0s6="5
3sing=5-5C05¢8
3sing =5{1-coss)
5{1-co58)=(1+cos8)

I

=) 3sing = - -
(1+cosé)
) 5(1-cos® &)
= 3sinf=— ——
(1+cosé)
.. EBsime
= 38N = ————
(1+cos#)
. 5s8ing
- [1+coss)

3+3c0s8 =55N8
3 =5s5N&-3c0s8

(i}

Hence Proved.

80. Question

If acose+bsing=m and asing- bcosg =n, prove that 2 - = 2 = 2
Answer

it + P ={acos8+bsing) +(asing - bross)
=g cos' £+ 075 & +2abcosésing + & sim 8+ b* cos® 8 —23b cosésing
=3 (cos” §+ 8Nt &)+ b* [sinf 8 +cos” §)
=F=1+b* =1
=3 +h*

Hence Proved.
81. Question
If cosecé~cote=m and coseco—cote=n, prove that mn=1.

Answer

Hence Proved.

82. Question

If cosA-cos?A=1, prove thatsinfA~sin*A=1
Answer

Consider,cos A+ cos?A = 1=cosA = 1 - cos2A As we know 1-cos?A = sin?A= cosA = sin?A .... (1)Now sin2A + sin%A = sin2A +
(sin2A)2 From 1sin2A + sin*A = sin2A + ( cosA)? = sin?A + cos?A =1

Hence Proved.
83. Question

Prove that:
(I) &9—17 &6—1 =2cosecd
Ysec@d+1 Ysecd-1
(ii) 1+sing ,1—5in9 _3ceca
1-sing 1-sing
(iii) Hﬂ_ Hﬂ - 2cosecéd
\Jl—cose \Jl—cosfa

. seco-1 [ sing Y
(iv) == —|
secd+-1 | 1+cosg)

Answer
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1 +1
secﬁ—l_ sec§—1= EDS"’ cosg

‘Cosg cosé
1-cosé [1+cosé

_COS8 _COS58
—EOSH —EOSH
Cos& Coss

—EOS" 1+cosé
—CCIS" —EOS"

1-cosé 1-cosé |L+coss 1-coss
1+cosf 1-cosé l-cos¢é 1+cosé
1-coss) (1+coss)
1-cos® & 1-cos® 8
1-cosa) (1+coss)
1-cos* s 1-cos® s
—cos-=:: {1+ cos&)
B SIrT 8 SIrT 8
1-cosé 1+Cos8
sing sing

1 coss 1 Coss
sing  sSng  sing  sing

11
T 3ng  sing
2

T sing

= 2C0s ecsd

Hence Proved.
(i)
fl—sinF_Jl—sinu [i+sing 1+sine fl-sing 1-sins
Y1i-sing Yi+sine Yi1- Sing 1-sing Y1+ Sné 1—sing
_ j:l—smﬁ:' !:'l—sm_#:'
" Vi-sirs Yi-sirfe
j:’l—sin?:: f:'l—sin?'::
TN cosT s V o5t s
_l+sing 1-sing
cos# cosé
1 sing 1 sing

" COSF C0SF COSE COS6
_ 2

cos &

=2s5ecs

Hence Proved.

(iii)

jl—cosﬁ_Jl—cos~ [1+coss 1—cos.€_\’1—cos~‘ 1-coss
Y1-cose Yi+coss Yl-coss 1+coss Yl+coss 1-coss

_J:’l—coss: . ’:'l—cos_%':'
"N 1TcosTs Y 1-cose

J;‘l— cos &) ’;‘1— cosé)
¥

El ElGE
_l+cosé  l-coss
sing siné

1 Cosé 1 Cos &

sing  sind  sing  sing

Hence Proved.

(iv)
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1
secéd—-1  tosa
sece+1 1ﬂ_1

Cosé
1-cosé
_ _Cosé
1+cossg
Co58
_1l-cosé
1+cosé@
_1-cosé 1+coss
1+cosé 1+cosé
1-cos'#

-1

(1+cos8)

_ [ sng
\1+cosg)

Hence Proved.

84. Question

If cose-cos®s=1, prove that

Answer

S8+ 38N 6+ 3sif s+ sinf+28im 6+ 2sinfs-2=1

cosf+ cos’B=1
cos=1-cos’@
cos =sin*8-(i)
Now, Sin‘?8+ 3sin**8+3sir®8 +sin°8+ 2sin*8+ 2s5in?8-2
={sin8)* + sin*8- sinfB[sin*B+ sin’A]
+(sin*8)7 + 2(sin’8)*+ 2sin’8-2
Using{a+b¥=a+b+ 3{a+b)and
Also from (i)sin*fcos®
{sin8+sin’8) +2({cos8) + 2cosB-2.
{(sinfB ) +sin’8)+ 258+ 2c0sh -2
(cos®+sin*8) +2cos’8+ 2c0s0-2
{cos¥ +2cms8+ 2sin’8-2
[ sin*B+cos*8=1]
1+ 2(sin*8+ cos’8)-2
1+2(1)-2=1

Hence Proved.

85. Question

Given that:

(1+cose)(l+cosp)(l+cosy)=(1-cose)(l-cospB)(l-cosy)

Show that one of the values of each member of this equality is sin «singsiny

Answer
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L.H.5
we know that 1+ cosB = 1+ cos” % -sin” %
= 2cos?%.
= 2cos s4-2cos R4, 2008 ¥ ...(0D)
Multply (i)with sinasinBsiny and dividewithsame

8cos® %d cos® & cos? i

weget - _ - —®sinesinBsingy
singsinfsiny

__ 8cos” g{cos” icos” X sinasinfsiny
q:2.28:05%cosi{cos-;{sini{sini{cos-;{
= sing sinBsinyootcotidcotid
R.H.S({1-cosa){1-cosB)(1lcosy)
we know that 1-cosB=1-cos? 3%+ sin® 24 =2sin” %
= 2sin®s¢,2s5in? & 2s5in® 34
Multiply and divide by sine sinfsiny we get
2sin’=4,2sin" 5 2sin” 24 sina sinf sin

Sine sin sing
__2sin?2¢,25in? 84 25in® 74 .sinasinBsiny
- 2sinscosa4 25N co0si 2sinadcosad
=Tans Tan% Tan s sine sinf siny
hence sinzsinBsiny is the member of equality

Hence Proved.
86. Question

_4-3(x2 -1

If sing+cosé=x, prove that sin®g. cos®e 7y

Answer

SinB+ CosB=x
Squaringon both sides
(SinB+ Cos)* = x*
= Sin*B+Cos*8+2SinACosf=x?
SinfBCosf= "2—1 (1)
We know Sin"8+Cos’8=1
cobingon both since
(sin"8+ cos™@)° = (1)°
Sin"8+ Cos®8+ 35in0 Cos’(Sin"8+ Cos’8) =1
= Sin*@+ Cos’ =1-3Sin’8Cos’A

= I-Mﬂ)rm -(1)
4
- 5in*8+ Cos@ = M
Hence proved
Hence Proved.
87. Question
x2 y2 22
If x =asecdcosg, y=bsecdcosg, and z = ctang, show that SFrE = 1

Answer
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x=gsecfmsdy = x =3 sec Fwos ¢

x° . ;.
— =s5ec foos ¢ v (1)
7
v =hsecésing = y* =b sec’dsin’y
y: —_ 2 00mE 4
—=5ec” #sin § cen2)
7
z=ctané = ZF=Cctns
z -
—=tan & a3
~ @
x* oy oz 2 - d i3 2
Now, — _}/1 -— =5ec faos’y +sec’ fain’ ¢ - tan® &
F F <

=sec’ 8| s ¢ +8in ¢ —tar &
=sec’dx1-tan’ &

o

sec’f-tanf =1

henae, —+

Hence Proved.

Exercise 6.2

1. Question

If coso= g, find all other trigonometric ratios of angle &.

Answer

sing=3/5tanég=3/4 : secé=5/4,

Hence Proved.

2. Question
If sing = 1 find all other trigonometric ratios of angle &

\E’

Answer

3. Question

1 cosec’d - sec’ @

tang=_—_, fi - - T -
If 5 find the value of s o0 ot o

Answer
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: 1
Given, tan = ——

ﬁ

Let P=1Fk and B =2k
Then.

H =+ P*+ B?
= 32
= /3k

Hence,

PR
sinfl = 7

sinf =

k

- 2.
. . cosec’s)| 1—&f,f
cosec’s — sec’ g . cosec

cosec’s +cott 8 cot?s )
cosec’s |

cosecd| 1+

S 6 )

el
COS™ &

[1+sin® 8=cot’ 8]

(1-tar? &)
;. l—Siﬂ:EH% |
W Lamnre
SR
1- | -
_ W2 !

Ee— = = — =
122 25 10
3
4. Question
If ranezi, find the value of =93¢
4 1+cosd
Answer
£a|n4=E = cc:s~=E
4 5
1 4 1-cos#é
. 1-cossg "5 1/5 1T:cose
|"\.| ' | — IR ———— oy
o 1+ coss 1.4 9/ 9
5

5. Question
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If tan@:E, find the value of 1_5!n9
5 1-sing

Answer

l+sing _1+dins 1-+sins
l1-sing 1-siné 1+sing

_1+sin )
=T
_{1+sin 8}

" cofe
=sec*s+tarr s
=tan® f+1+tan’ 8

=Ztans+1
=2:<'E'—1 ".'tan.%:E'
I\SJI I\- 5JI
288
=—+1
25
_288+25 313
25 25

6. Question

If cote= L find the value of 1-cos's

B 2_sinfé@
Answer
Given, cots = L
3
Now,
1-cos’é _ &' #
2-sims  1+cos @
_ 1
1+cos™ &
Sin® 8
_ 1
1  cosé
sin® & sin’ 8
_ i
Cosec’d +cot® 8
_ 1
1+cot’ s +cot’ 5
_ 1
1+ Zcot” 8
- 1 -t _t 1.3
‘.’ll\.: 1—2r<1 1_2 E 5
1—2.<|—ﬁ,-| 3 3

7. Question

) 2sin” A+ 3cot” A
If coseca = 2, find the value of It A_cos” A)

Answer

Given, cosecA=+2 = cot®A=cosectd-1= :.,5::—1=2—1= 1

and, tanfA=——=_=1
cottA 1
_ a1 11
- cosec’A (B 2
= cosfA=1-simrA=1- l'-=1—l=§
2) 4 4
Now,

w13,
28 A+3cottA 2373t 343 )
dftan"A-cosTA) [, 3, B
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8. Question

2 2
If cote -3, find the value of Eosec o~ cot g

0sec’d — sec’ @
Answer

Given, cots =43
cosec’s=1+cofa=1+(3) =1+3=4

1
and cots =43 = tans = ——
Nz
. . S 1 4
= secf=1+tan" s =1+ =1+ =
N 3 3
Now,
cosec’s+cotfe _4+3 7 21
Cosec’s —sec’ # 4 8/3 8
3
9. Question
im2 2
If 3cosé =1, find the value of 28N ¢ -tan e
4 cosé
Answer
1
3cosg=1 = COS8 ==
3
:sin:§=1—cos:§=1—'i' =1—1=§
13 9 9
= sin#——z""{E
3
tan"_ﬁ=£_";3=zﬁ
Cos s 1/3
g 16 30
psife-tare _°*57% 38 F s __1
dcosé 4.1 4 4 4
3 3

10. Question
If Btane = 3sing, find the value of sin’6 - cos®s
Answer

ﬁtanﬁ =3sins
._|'§ Slﬂi =J§><.J§sin§

COS¢
i - 3
Coss
c054=i
3
Now, sinf#-cos®d=1-cos°8-cos's8
=1-2cos°8
f1
=1-2= =
|\\F§‘|
1 1
=1-2x_==
‘373
11. Question
13 2singd - 3cosd

cosecd ==, fi - =TT
If 5 find the value of 4ond Scoss

Answer
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cosec"—13 —*sin”—1 and cosé =
Co1z T 1 )

P - — 4
now, 28Ng - 30058 _ 13 13
4sing-9cose 4 12 o 5

13 13
COSEecs =E
To12
12. Question

Ifsing + cos 8 = 42 cos(900 -4) , find cote.
Answer

SiNg + cos # = 42 cos{909-5)

msé=-25ing-sing

w56 =2 -1|sing
Qo0sF

=2-1
sing JZ-

CCE - Formative Assessment

1. Question

Define an identity.

Answer

An equation that is true for all values of the variables involved is said to be an identity. For example:
a2-bZ=(a-b)(a+b)

sin2 @ + cos?26 =1

2. Question

What is the value of (1 - cos28) cosec26?

Answer

To find: (1 - cos? 8) cosec? 6

v cosecB =

sin@

. 2
~ cosec B =
sin @

= (1—cos?0) cosec?B = (1 —cos?8) L (i)

sin® 8

~sin20 +cos20 =1
~sin28 =1 -cos? 6

= from (i), we have

(1— cos?0) cosec?0 = sin? @ L _ 1
sin? @

3. Question

What is the value of (1 + cot26) sin28?

Answer
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To find: (1 + cot26) sin28
+ 1+ cot? 8 = cosec? 6

= (1 + cot?8) sin26 = cosec? B sin? B

Also, cosec B =

sinf
2
= cosec’f = —
sin?@
= (1 + cot?8)sin? 0 = cosec?Bsin? B = e sin’f =1

4. Question

1

What is the value of {isin~ 6 + ————~—7?
l+tan~ 6
Answer
2 1
To find: sin“§ + ——
1 +tanZ8
+1+tan?0 =sec? O
. ain? 1 a2 1
sin“ @ + Trisg = Sin 8 + oy
Also, we know that cosB =
sec 8
2 1
= =
cos- 0 oy
. 1 . 1 )
=>sin®f + ——— = sin?H + =sin®0 + cos?H
1 +tan?8 sec? @
Also,
= sin20 +cos?20 =1
. . 1 .
~§in*@ + ———— = sin®@ + =sin®*0 + cos*B =1
1 +tanZ8 secZ @

5. Question

If sec 6 + tanB = x, write the value of sec 8 — tan 6 in terms of x.
Answer

Given: sec® +tan 6 = X .cceceeeeee. (i)

To find: sec 6 - tan 6

We know that 1 + tan? 8 = sec? 0

=1=sec20-tan? 0

Now, a2 - b2 =(a-b)(a+b)

=1 =sec? 6 -tan? 6 = (sec 6 - tan ) (sec 6 + tan 0)

= From (i), we have

1 = (sec B -tan 0) x

1
= secB —tanb = "

6. Question
If cosec 8 — cot 6 = a, write the value of cosec 8 + cot a.

Answer
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Given: cosec B —cot B = a ..ccocvvvnne (i)

To find: cosec 6 + cot 6

We know that 1 + cot? 8 = cosec? 8

= 1 = cosec? 8 - cot? B

Now, v a2 - b2 = (a-b) (a+b)

= 1 = cosec? B - cot? 6 = (cosec 6 — cot 8) (cosec 6 + cot 8)
= From (i), we have

1 = a (cosec 6 + cot 6)

1
= cosecB + cotf = p

7. Question

Write the value of cosec? (90° — 8) — tan26.
Answer

To find: cosec? (90° — B8) — tan26

w cosec (90° - B) =sec B

- cosec? (90° - 8) = sec2 6

= cosec? (90° B) — tan2 B = sec?2 B - tan2 6
Now, = 1 + tan? 6 = sec? 6

. cosec? (90° — B) — tan2 6 = sec? 6 - tan2 6
=1+tan?20-tan20=1

8. Question

Write the value of sin A cos (90° — A) + cos A sin (90° — A).
Answer

To find: sin A cos (90° — A) + cos A sin (90° — A)
= cos (90° — A) = sin A and sin (90° - A) = cOS A .....ccc.c.... (i)
~ sin A cos (90° — A) + cos A sin (90° — A)

= sin A sin A + cos A cos A [Using (i)]

= sin2 A + cos? A

Now, = sin28 + cos28 =1

~ sin A cos (90° — A) + cos A sin (90° — A)
=sin2 A+ cos2A=1

9. Question

. 2 1
Write the value of cot™ 8 — .

¥

sin- 6

Answer

1

sin® @

To find: cot?@ —

v cosec B =

sinf
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1
sin 0

= cosec?f =

= cot?f — = cot? 8 — cosec?h

sin2 @

Also, we know that 1 + cot? 6 = cosec? 6

= cot? 0 - cosec? 8 = -1

= cot?h — — —h = cot? @ — cosec?f = —1
sinZ 8

10. Question

If x = asin ®and y = b cos 8, what is the value of b2x2 + a2y2 ?
Answer

Given: x =asinBandy = b cos 6

= x2=a2sin20 and y2 = b2 cos2 9 ... 0

To find: b2x2 + a2y?

Consider b2x2 + a2y2 = b2 a2 sin2 6 + a2 b2 cos? 6
= a2 b2 (sin2 8 + cos? B)

=a2b2 (1) [+sin2 6 + cos2 6 = 1]

= a2 b2

11. Question

. 4
If 51118 = —, what is the value of cot 8 + cosec 6?

Answer

Given: gin 8 =

ol e

To find: cot 6 + cosec 6
= sin28 +cos2B8 =1

~cos28=1-sin28

= cosB = 41—sin?0
o . (4)2 16 25— 16 9 3
—cosv= 5/ = 25 25 |25 5
Now, as cot@ = C?SE - ﬁ =3
sin@ 4/5 4
Also, cosecf = — = — = 2
sing 4/35 4
t0 + ¢] 3 + > 5+5 8 2
= = — - = = — =
co cosec 2t 2 2 2

12. Question

What is the value of 9 cot?6 — 9 cosec26?

Answer

To find: 9 cot? 6 - 9 cosec?
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Consider 9 cot2 6 — 9 cosec? 6 = 9 (cot? B — cosec? 8)
Now = 1 + cotZ 8 = cosec? 6
= cot2 6 - cosec?2 B = - 1

=9 cot28 -9 cosec2B =9 (cot2 6 - cosec20) =9 (-1)=-9

13. Question
) 9 &)
What is the value of 6tan” 8 — —?
cos~ 0
Answer

To find: 6tan® @ —

cos?@
v 5ech = P
29 1
= sec’B =
cos? 8
= 6tan?f — =6tan’ 6 — 6sec?0 = 6(tan’0 — sec? 0)
cos?f

Now, as 1 + tan? 8 = sec? 8

>tan2B-sec2f=-1

6
= 6tan?0— —r i 6(tan?B —sec?B)=6(-1)= —6

14. Question

tan” 0 -sec” O

What is the value of ~ — 7
cot”O-cosec” B
Answer

tan®B8-—sec® 8

To find:

cotZB8—cosec?8
We know that 1 + tan2 6 = sec? 6

And 1 + cot? 8 = cosec? 8

>tan? 0 -sec?2B=-1

And cot? 8 - cosec2 B = - 1
tan?8 —sec?8 -1

= cot2@ —cosec28  —1

15. Question

What is the value of (1 + tan28) (1 — sin 6) (1 + sin 8)?
Answer

To find: (1 + tan26) (1 — sin 8) (1 + sin B)

= (a-b)(a+b)=a2-b?

~ (1 + tan2@) (1 - sin 8) (1 + sin @)

= (1 +tan?8) (1 -sin2 @)

Now, as sin2 8 + cos2 6 =1

=1-5iN20=00520 .cocervrrrrrrnn. (i)
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Also, we know that 1 + tan2 8 = sec? 6 ......cc.cooo....... (ii)
Using (i) and (ii), we have

(1 + tan28) (1 — sin B) (1 + sin 8)

= (1 + tan? @) (1 - sin? 8)

= sec? 6 cos? 6

v sech =
cos@

1
cos?B

= sec?f =

= (1 + tan2 8) (1 — sin 8) (1 + sin B)

= sec? 6 cos? 6

1
=— cos?f=1

cos®@
16. Question
If cos A =, find the value of tan A + cot A.
)
Answer
. 7
Given: cosA = —

2

w

To find: tan A + cot A
+sin2 A+ cos2A=1
=sin2 A=1-cos?A

= sinA = /1 — cos?A

) (7)2 ) 49 625 — 49 576
N 25) 625 625 625

sinA_ 24-;’25_ 24

Now, as tan A = = -
cosA 7/25 7

And cotA =

tanA 24

n s coral 2t 1 _576+49 625
= = — —_— = —
ana T co 7 T 23 168 168

17. Question
. 1 . ,
If 5111 8 = —, then find the value of 2 cot<6 + 2.
3

Answer
. . 1
Given: sin B = 3
To find: The value of 2 cot? 8 + 2.

Solution:szin 8 = é

1 1
wcosecf= —= —=3
sing 1/3

= cosec?29=32=9
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Also, 1 + cot? 8 = cosec? 6
>cot20=cosec26-1=9-1=38
>2cot28+2=2(8)+2=16+ 2 = 18Hence, the value of 2 cot?2 6 + 2 is 18.

18. Question

If cosB = E, then find the value of 9 tan26 + 9.
4

Answer

. 3
Given: cosh = -
4

To find: 9 tan2 6 + 9

1 4
v sech = = -
cosB 3
2
4 16
~sec’B = (—) = —
3 9

Also, we know that 1 + tan2 6 = sec? 6

16—9 7
t 2 0= 2 0 1= 1= —
= Tan = 5ecC = 9 = 9 = 9

7
= 9tan®0 + 9=9(§) +9=7 +9=16

19. Question

If sec26 (1 + sin 8) (1 — sin B) = k, then find the value of k.

Answer

Given: sec?8 (1 + sin 8) (1 — sinB) = k

To find: k

Consider sec26 (1 + sin 8) (1 — sin 8)

v (a-b)(a+b)=a%-b?

~ sec?8 (1 + sin 8) (1 — sin 8) = sec? 6 (1 - sin? B)
Now, as sin? 8 + cos? 6 = 1

=cos2B=1-sin?2@

= sec? B (1 + sin B) (1 — sin B) = sec? 6 (1 - sin? B)

= sec? 0 cos? B

Now, ~ secf =
cos@

2
= sec B =
cosZB

= sec? B (1 + sin B) (1 — sin B) = sec? B (1 - sin? B)
= sec? B cos? 0
1

= cos’h =1
cos?8

>k=1
20. Question

If cosec?6 (1 + cos 8) (1 — cos B) = A, then find the value of A.
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Answer

Given: cosec26 (1 + cos 8) (1 — cos 8) = A

To find: A

Consider cosec?® (1 + cos 8) (1 — cos 8)

v (a-b)(a+b)=a?-b?

- cosec26 (1 + cos B) (1 — cos 8) = cosec? 6 (1 - cos? B)
Now, as sin? 8 + cos?2 06 = 1

=>sin20=1-cos? 8

= cosec?8 (1 + cos 8) (1 — cos B) = cosec? 8 (1 - cos? 8)

= cosec? 8 sin? 8

1
Now, ~ cosecB = —
sin@
) 1
= cosec B = — 5
sin?0@

= cosec? 8 (1 + cos B) (1 — cos 8) = cosec? 8 (1 - cos? 8)
= cosec? 8 sin? @
1

.2
= — sin“8=1
sinZ 8

21. Question

If sin26 cos26 (1 + tan26) (1 + cot28) = A, then find the value of A.
Answer

Given: sin26 cos26 (1 + tan26) (1 + cot26) = A

To find: A

We know that 1 + tan? 8 = sec? 8

And 1 + cot? 6 = cosec? 8

= sin20 cos26 (1 + tan26) (1 + cot26)

= sin2 0 cos? O sec? O cosec? B

1
Now, ~ cosecB = —
sin@
. 1
= cosec B = — 5
sin?0@
1
And -~ secB =
cosB
) 1
=sgec = ————
cos20

= sin2 B cos? B (1 + tan? 8) (1 + cot? 8)
= sin2 0 cos? O sec? O cosec? B

1
cos?B sinZ6

= sin® B cos?A
>A=1

22. Question
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, 1
If 5x = sec 6 and i:tan(—],findthevalueof5[)('— ,}J.
X X
Answer

Given: 5x = sec 6

secB
=X=
b
2
8
= Xz = S (I)
25

And 3 = tan®

5
~ tan®
=x’= -
tanZ 0
- ?12 - ta;‘:e ......... (ii)

To find: 5 (xz — i)

x2

Consider § (Xz - i) =5 (SECZB — ?12) [Using (i)]

%2 25

sec® B tan® 8 . ..
=5 ( = . ) [Using (ii)]
c sec’f —tan?® 1 26 _ tan?8
= T =z (sec an-0)

Now, as 1 + tan? 8 = sec? 8

=>1=sec?26-tan? 8

1 1 1
2— _— = — 2 —_ 2 = —
=5 (x xz) z (sec®8 —tan®9) z

23. Question

2 , 1
If cosec 8 = 2x and ¢cot@ = =, find the value of Z[X' —— J

X X
Answer

Given: cosec B = 2x

cosec 6
=X=
2
2
g2 SO @)
4
And cotB = 2
2
=KX= ——
cotB
2 _ 4
cotZ 8
1 _ o8 (ii)
KZ

To find: 2 (xz_ i)

12
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1 cosec>8

Consider 2 (Xz — —) =2

x2

— =) [Using (]

s (coseczﬁ_ cotzﬁ) [Using (ii)]
4 4

2 2

cosec B — cot” 8
2 2

= — (cosec“B —cot- 8

( 2 ) > ( )

Now, as 1 + cot? & = cosec? 8

=1 = cosec? B - cot?2 0

1 1 1
=2 (xz - ;) =5 (cosec?8 — cot? @) = 3
1. Question

If sec 6 + tan 8 = x, then sec 8 =

Answer
Given: sec B + tan 6 = X ..cccenee. (i)

To find: sec 6

We know that 1 + tan2 8 = sec? 6

=>sec2@-tan?Q =1

‘a2-b%2=(a-b)(a+b)

. sec2B® -tan2 B = (sec 6 - tan B) (sec © + tan B) = 1
= From (i), we have

>(secB-tanB)x =1

= secb—tanB = é ..................... (i)

Adding (i) and (ii), we get

secB + secB=x + "

x2 +1
= sech =
2X
x? 4+ 1
= sech =
2X

2. Question

If sec® + tan 8 = x, thentan 6 =
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2x

x* -1

2x
Answer
Given: sec B + tan 6 = X ..ccceneee. (i)

To find: tan 6

We know that 1 + tan2 8 = sec? 6

>sec2B-tan2B8 =1

va?-b%2=(a-b)(a+b)

~sec?2B -tan2 6 = (sec B - tan B) (sec 6 + tan B) = 1
= From (i), we have

> (secB-tanB)x =1

= sech—tanB = % ..................... (i)

Subtracting (ii) from (i), we get

1
tan® + tanB =x— "

x2—-1

= 2tanb =

x? -1
22X

= tanb =

3. Question

l1+smB
____ isequalto
l1-sm6

A.sec 6 + tan 6

B.secB —tan 6

C. sec?8 + tan26

D. sec26 — tan26

Answer

Note: Since all the options involve the trigonometric ratios sec 8 and tan 8, so we divide the whole term (numerator as well as
denominator) by cos 6.

To find; |L*sin®
1—sin®B
Consider |L1*sin®
1—sinB
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Dividing numerator and denominator by cos 68, we get

. '1 + sin® 1 sin®
1 +sin® 556  _ [cos@ ' cosd
1—sin® 1—sinf 1 sinB
\ cosB \ cosB cosB
1
sec + tan@ | ~sechd = cos 0

secB—tanB sin®
andtan® =
cosB

Rationalizing the term by multiplying it by VsecB® + tanb.

secB + tan®
secB + tan®

secB® + tan®
X
secB—tan®

(secB + tanB)?
sec28 —tanZ6

Now, as 1 + tan2 6 = sec? 6

>sec2f-tan28 =1

1 + sinb (secB + tanB)?2
1—sin® .| sec2f —tan20

4. Question

The value of ﬂ is
Vl—cosﬂ

A. cot 6 — cosec 6
B. cosec 6 + cot 6
C. cosec?6 + cot26

D. (cot 8 + cosec 8)2

Answer

. '1 + sin® 1 sin@
1+ sinf B c0s8 _ _ |cosB ' cosB _ secB + tanf
1—sinf | 1—sin® 1  sin®  [secH—tan®
\ cos0O \ cosB cosO

= /(secB + tanB)? = sech + tanO

Note: Since all the options involve the trigonometric ratios cosec 6 and cot 6, so we divide the whole term (humerator as well as

denominator)_by sin 8.

To find: |1*cos8®
1—cos8

Consider |L1*cos8
1—cos8

Dividing numerator and denominator by sin 6, we get

-
1 cosB

—_— + —F cosec b =——

1 + cosB@ _ |smB BT _ cosec 8 + cot® sin @

1—cos@ 1  cosB cosec B — coth cos®

\ 5in@  sin® andcotf = —o

Rationalizing the term by multiplying it by \."'COSEC 8 + cotB
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-
1 + cos B
1+cosb (5B ™ sme

cosec B + cotB

1—cosf 1  cosB  [cosec®— coth
\ sin@ sin®
cosec B + cotB cosec® + cotB

X
cosecB —cotB cosec B + cotB

(cosec® + cotB)2
cosec?B — cot20

Now, as 1 + cot? 8 = cosec? 6

= cosec2 B -cot? 6 =1

1 + cosB (cosec @ + cotB)?2
1—cos® .| cosec2®— cot2@

= ,/(cosec® + cotB)?
= cosec B + cotB

5. Question

sec* A — sec? A is equal to

A.tanZ A — tan? A

B. tan* A — tanZ A

C.tan* A + tan? A

D. tan? A + tan* A

Answer

Note: Since all the options involve the trigonometric ratio tan 8, so we use the identity 1 + tan2 8 = sec2 6.

To find: sec* A - sec? A

Consider sec* A - sec?2 A = (sec? A)2 - sec? A
Now, as sec2 A = 1 + tan? A

= sec* A - sec? A = (sec? A)2 - sec? A

= (1 + tan2 A)2 - (1 + tanZ2 A)
=1+tan*A+2tan?A-1-tan2 A

=tan* A + tanZ A

6. Question

cos* A — sin* A is equal to

A.2cos?A+1

B.2cos2A -1

C.2sin2A-1

D.2sin2 A+ 1

Answer

To find: cos* A - sin* A

Consider cos* A - sin* A = (cos? A)2 - (sin? A)?2

aZ-b2=(a-b)(a+b)
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= cos* A - sin? A = (cos2 A)2 - (sin? A)?

= (cos2 A - sin2 A) (cos2 A + sin2 A)

= (cos? A - sin2 A) [~ cos? A + sin2 A = 1]

= cos2 A - (1 - cos2 A) [+ sin?A = 1 - cos2A]
=cos2A-1+cos?A=2cos?A-1

7. Question

sinf
is equal to

1+cosB

A 1+cos6

sin 6

B l-cos6

cosB

. l1—cos0

sin©
b, 1-s1nB
cosB

Answer

To find; 528
1+ cosB

) in@
Consider -2

1 + cosB
Rationalizing the above fraction by (1 - cos 6),

sinf  sinb « 1—cosb sin® (1— cosO)
1+cos® 1+ cosB 1-cos8® (1 + cosB)(1l—cosh)

__ 5inB(1-cos8) _ — 32 _ K2
= icere) [+ (a-b)(a+b)=a?-b?]

~sin20 +cos20 =1
=>sin20=1-cos?296

sinf sinB(l—cosB)_ sin@(l—cose)_ 1—cos0
1 +cos8  (L—cos2@) sinZ 8 ~ sin@

8. Question

sin O cosB
+ is equal to

l—cot6 1-—tan®
A.0
B. 1
C.sin 6 + cos 6
D.sin ® — cos 6
Answer

. sin O cosH
Given

l—cote_l—tane
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To find:The value of 528 cosd

l1—cot8 1-tan@
Solution:
Use:
sint cost!
tanf = == cotf = —~
cosf sint
So,
sin@ cos@ sin 8 cos@ sin 8 cos@
| —cot8 | —tan® 1 cosB —sng  Eing-cose Cos@-sing
sing cosg sing cosg
sin® 8 cos?@

+
sin® — cos © cosB —sinb

sin? @ cos?@

sin® —cos® sin® —cosB
sin® @ — cos® @
sin@® — cos@

Using the identity,
aZ-b2=(a-b)(a+bh)

sin @ cos@ sin?® — cos?B  (sin® — cos0)(sin® + cos0)

+ =
1—cotB 1—tanB 5in® —cosHO sin® — cosB
=3inb + cos@

9. Question

The value of (1 + cot 8 — cosec 8) (1 + tan 6 + sec 0) is
Al

B. 2

C. 4

D. 0

Answer

To find: (1 + cot ® — cosec ) (1 + tan 6 + sec 6)

Consider (1 + cot 8 — cosec 8) (1 + tan 6 + sec 6)

(1+c058 1 )(l+51118+ 1 )
sin@ sin® cos®  cos@

cosB 1 sin® 1 ]

v coth =

—— cosecB= ——,tanb = ,sech =
sin® sin® cos B cosB

(sinﬁ + cos@ — 1) (cos@ + sin® + 1)

sin B cosf
B ((51118 + cosf)— l) ((sin@ + cosB) + 1)

sinB

 —]

cosB

(sin® + cos8)%-1 [v(a-b)(a+b)= a2 - b2]
sin B cos@

sin?B + cos?B + 2sinBcosh — 1
sin B cos®

_ 1+ 2s5inBcosB-1 [ sin2 0 + cos2 § = 1]
sin 8 cosB

2 s5inBcosB
sinBcos®
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10. Question

tan 0 tan9 |
+ is equal to
secb—1 secH+1
A.2tan 6
B. 2 sec
C. 2 cosec 6
D. 2 tan 6 sec 6
Answer
To find: tan@ tan@
secB-1 secB +1
Consider tanB tanB
secB—1 secB +1
tan sin B 0 1
wianfb = ——,sechb =
cos B cost
tanB tanB sing sing sing sing
. tan an cozd cosl Cos @ cozl
“secB-1 + secB+1= 14 T = Tocoss T THeos
— —+1
cosg cos@ cos@ cosig
sin@ sin®

_l’_
1—cosB 1+ cosB

sin® (1 + cos®) + sinB(1—cosH)
(1—cosB)(1 + cosB)

sin® + sinB®cos® + sin® — sinBcosB

(1— cos?0)
_ 2508 1 6in2 9 = 1 - cos? 0]
sin? @
2
" sin®

1
= 2 cosecB [ cosech = —]
sin®

11. Question

(cosec B — sin B) (sec 6 — cos 0) (tan 6 + cot 6) is equal
A.0

B.1

C. -1

D. None of these

Answer

To find: (cosec 6 - sin 8) (sec 8 — cos 8) (tan 6 + cot 8)

1 1 gin@ cos@
——,secBh= —,tanf = ,coth =
gin 8 cosB cos8

v cosecB = :
sin B

~ (cosec B - sin B) (sec 8 — cos 8) (tan 8 + cot 6)

B ( 1 . 9)( 1 B) (51118 N cos@)
~ \sine *™%)\cose  °°/\cose T sine
(1= sin? 8\ {1 — cos?0\ [/sin?H + cos?0

N sin @ cos@ sinBcosH

Now, as sin28 + cos26 =1
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=>sin20=1-cos?26

And cos? 8 =1 -sin? 8
1—sin?8Y /1 —cos?8)\ (sin®6 + cos’H
= sin® cos@ sin B cos®
B cos?8) [sin® @ ( 1 ) _
~ \ sinB cos® /\sinBcos®/

Hence the answer is 'B'

12. Question

If x =acos 6 andy = b sin 8, then b2x2 + a2y2 =
A. a2b?

B. ab

C. a%b*

D. a2 + b?

Answer

Given: x =asin®andy =b cos 8
=>x2=2a2sin20and y2 = b2 c0S2 8 ....cccoeveenenen. (i)
To find: b%x2 + a2y?

Consider b?x? + a2y? = b2 a2 sin? 8 + a2 b2 cos? 6
= a2 b2 (sin® 8 + cos? 6)

= a2 b2 (1) [+ sin? B + cos? B = 1]

- a2p2

13. Question

If x =asecBandy = b tan 6, then b2x2— a2y2 =
A. ab

B. a2— b?

C. a2 + b?

D. a2 b?

Answer

Given: x =asecBandy =btan 6
>x2=a2sec2Bandy?2=b2tan? 0 ....ccocerunnnn.. 0
To find: b2x2 - a2y?

Consider b2x2 - a2y2 = b2 a2 sec2 8 - a2 b2 tan2 6

a2 b2 (sec? 8 - tan? 8)

a2b2 (1) [~ sec? B -tan2 6 = 1]
=a2p2
14. Question

cotB tan 6
cotB—cot3f tanb-—tan36

is equal to
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A0

B.1
C. -1
D. 2
Answer
To find: cot® tan 8
' cotB—cot38 tan 8—tan38
Consider cot@ tan@

cotB—cot28 tan B-tan3@

cotB(tan® — tan38) + tanB (cot® — cot38)
(cotB — cot36)(tanb — tan 36)

cotBtan® —cotBtan30 + tanb cotB —tan O cot36
cotBtan® —cotBtan 360 — cot36tan® + cot30tan36
1—cotBtan30 + 1 —tanbcot30 1
=~ 1_cotBtan36 —cot36tand + 1| cotd = tand cotftand =1
2 —cotBtan36 —tan B cot 36
T 2 cotBtan36 —tanBcot38 1

15. Question

2(sin®0 + cos®0) — 3(sin?8 + cos*6) is equal to
A.0

B.1

C. -1

D. None of these

Answer

To find: 2(sin® 6 + cos® 8) - 3(sin% 6 + cos* 6)

First, we consider

sin® 8 + cos® B = (sin2 8)3 + (cos? )3

Now, as (a + b)3 = a3 + b3 + 3a2b + 3ab?

= a3 + b3 = (a + b)3 - 3a2b - 3ab?

= sin® 8 + cos® @

= (sin? 8)3 + (cos? 6)3

= (sin2 6 + cos? 8)3 - 3 (sin2 8)2 cos? B - 3 sin? 6 (cos? )2
=1-3sin*8cos? 8 -3sin?2 6 cos?B[sin2B + cos?2 6 =1]
=1-35sin2 0 cos? B (sin2 B + cos2 0)
=1-3sin26cos?26[-sin26 +cos2B =1] ... 0]

Next, we consider

sin% 8 + cos? 8 = (sin? 8)2 + (cos? 6)2

Now, as (a + b)2 = a2 + b2 + 2ab

=>a’ +b% =(a+b)2-2ab

=sin% 8 + cos* 8

= (sin? )2 + (cos? 8)2
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= (sin? 8 + cos? 8)2 - 2 sin2 6 cos? 6
=1-25in26cos?6[-sin26 +cos2B =1] ... (ii)
Now, using (i) and (ii), we have

2(sin® 8 + cos® B) - 3(sin* 8 + cos? 6)

= 2(1 - 3sin2 8 cos? B) - 3(1 - 2 sin? 6 cos? )

=2-6sin208cos28 -3+ 6sin2 6 cos? 6

16. Question

Ifacos® + bsinBandasin® —bcos 6 =3, then a2 + b2 =
A.7

B. 12

C. 25

D. None of these

Answer

Given: acos 6 + bsin8 =4

Squaring both sides, we get

(a cos B + b sin 8)2 = 42

= a2 cos2 8 + b2sin2 B + 2ab sin 6 cos 6 = 16 ......... (i
andasin®-bcosB =3

Squaring both sides, we get

(asin ® - b cos B)2 = 32

= a2sin28 + b2 cos2B8-2absinBcosB =09 ... (ii)
To find: a2 + b2

Adding (i) and (ii), we get

a2 cos? 6 + b2 sin2 6 + 2ab sin 6 cos O

+a2sin2 0 + b2 cos?2 6 -2absinBcosB =16 +9

= a2 (sin? 8 + cos? B) + b2 (sin2 6 + cos2 B) = 25

= a2+ b2=25[sin?0 + cos? 8 = 1]

17. Question

Ifacot® + bcosec® =pandbcot® + acosec 8 = q, then p2— g2 =
A. a2- b?

B. b2— a2

C.a2 + b2

D.b-a

Answer

Given: acot® + b cosec 6 =p

Squaring both sides, we get

(a cot B + b cosec 8)2 = p?
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= a2 cot2 B + b2 cosec? B + 2ab cot B cosec 6 = p? ......(i)
and b cot ® + acosec B =q

Squaring both sides, we get

(b cot ® + a cosec 6)2 = g2

= b2 cot? 8 + a2 cosec? B + 2ab cot 6 cosec 8 = g2 ......(ii)
To find: p2 - g2

Subtracting (ii) from (i), we get

a2 cot? 8 + b2 cosec? 8 + 2ab cot 8 cosec 6 - b2 cot? 6 - a2 cosec? 8 - 2ab cot 6 cosec 8 = p2 - g2

= P2 - g2 = a2 (cot? 8 - cosec? ) + b2 (cosec? B - cot? 0)

a% (- 1) + b? (1) [v1 = cosec? 6 - cot? 6]

=p2 - 32

18. Question

The value of sin? 29° + sin? 61° is

Al

B.0

C. 2 sin2 29°

D. 2 cos? 61

Answer

To find: sin? 29° + sin261°

Consider sinZ 29° + sin261°

+ 29 =90 - 61

= sin2 29° + sin261° = sin2 (90° - 61°) + sinZ 61°
Now, as sin (90° - 8) = cos 6

= sin? 29° + sin261° = sin? (90° - 61°) + sin? 61°
= cos? 61° + sin? 61°

=1[sin28 + cos28 = 1]

19. Question

If x = rsin 8 cos @, y =rsin 8 sin @ and z = r cos 6, then
A.x%2+y2+22=r?
B.x2 +y?-2z2=1r2

C.x2—y2 + 2722 =

|
-

D.zz+y2—x2=r
Answer

Given: x =rsinB cos ¢, y =rsin 0 sin ¢ and z =r cos 6,
Solution:x = r sin 6 cos ¢

Squaring both sides, we get

x2 = r2 sin? B cos2 .......... (i)

andy =rsin 8 sin ¢
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Squaring both sides, we get

= y2 = r25sin2 8 sin2¢ .......... (ii)

z = r cos BSquaring both sides, we get
=>22=r2c0s26 ... (iii)

Adding (i), (ii) and (iii), we get

x2 +y2 + 22 = r2 sin? B cos2¢ + r2 sin2 6 sin¢ + r2 cos? B

r2 (sin2 8 cos2¢ + sin2 6 sinZp + cos2 B)

r2 [sinZ 8 (cos2¢ + sinZ¢) + cos2 6]

vsin2@ +cos?2 0 =1

= r2 [sin2 6 + cos? 0]

Again apply the identity sin28 + cos26 =1

=r2 Hence x2 + y2 + z2 =2

20. Question

If sin ® + sin? = 1, then cos26 + cos?*6 =

A -1

B. 1

C.0

D. None of these

Answer

Given: sin 8 + sin2 9 = 1

=sinB=1-5sin26=cos28 [~sin?0 + cos? B = 1]....(I)
= Sin2 8 = (cos? 8)2 = cos? B ......(ii)

To find: cos? 6 + cos* 8

Consider cos? 8 + cos* 6 = sin 6 + sin? 8 [Using (i) and (ii)]
= 1 [Given]

21. Question

Ifacos® +bsin®=mandasin® — bcos B =n, then a2 + b2 =

A. m2— n?

Answer

Given: acos 6 + bsin ® = m

Squaring both sides, we get

(a cos 6 + b sin 8)2 = m?

= a2 cos2 B + b2 sin2 B + 2ab cos 6 sin 8 = m? ......(i)
And asin®-bcosB =n

Squaring both sides, we get

Get More Learning Materials Here : & m @) www.studentbro.in



(asin © - b cos 8)2 = n2

= a2 sin2 6 + b2 cos2 B - 2ab sin B cos 6 = n? ......(ii)

To find: a2 + b2

Adding (i) and (ii), we get

a2 cos2 8 + b2 sin2 B + 2ab cos 8 sin 8 + a2 sin? 6 + b2 cos? 6 - 2ab sin 6 cos 8 = m2 + n?
= a2 (cos? 8 + sin? B) + b2 (sin?2 8 + cos? B) = m?2 + n2
saZ+bZ2=m2+n?2[-sin26 + cos26 = 1]

22. Question

If cos A + cos2 A = 1, then sin? A + sin* A

A. -1

B. 0

C. 1

D. None of these

Answer

Given: cos A + cos2 A = 1

= cosA=1-cos?A=sin2A[=sin2A+cos?A=1].....(I)
Squaring both sides, we get

= cos? A = (sin? A)2 = sin? A ......(ii)

To find: sinZ A + sin% A

Consider sin2 A + sin* A = cos A + cos? A [From (i) and (ii)]
=1

23. Question

If x =asecH cos @,y =>bsecbsinpandz=ctan6, then X__E"

a- b~

Answer

Given: x a sec 6 cos ¢
Squaring both sides, we get
x? = a2 sec? 6 cos?$

and y = b sec 0 sin ¢
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Squaring both sides, we get
y2 = b2 sec? 6 sinZ¢
Andz =ctan 8

=>z2=c?tan? 6

z2 .
= tan?@ = = (i)
c

. . «2 1_,2
To find: = + =

a®sec®Bcos®d + bZsec? 8sin ¢

a? b2

. 2 2
Con5|der; + i
= sec? 6 cos2¢ + sec? 6 sinZ¢p
= sec? 6 (cos2¢ + sin2¢)
= sec? B [~ sinp + cos2p = 1]
=1+tan?206 [~ 1+ tan? 6 = sec? 0]
72

C2
24, Question

Ifacos® —bsinB =c,thenasin® +bcosH =

D. None of these

Answer

Given: acos©-bsinB =c

To find: a sin ® + b cos 6

Consideracos 8 -bsin8 =c

Squaring both sides, we get

(a cos B - b sin )2 = ¢2

v (a-b)?=a%+b?-2ab

~acosB-bsinB=c

= a2 cos2 B + b2 sin2 B - 2ab sinB cos 6 = 2 ......(i)

Now, = sin2 8 + cos2 8 = 1

~sin2@ =1-cos?26andcos?6=1-sin28

= From (i), we have

= a2 (1 -sin?28) + b2 (1 - cos2 B) - 2ab sin 6 cos B = c2
= a2 -aZsin?28 + b2 - b2 cos? 6 - 2ab sin 6 cos B = c?
= a2+ b2 - (a2sin2 8 + b2 cos? B + 2ab sin 6 cos B) = c2
= - (a2sin2 6 + b2 cos2 B + 2ab sin 6 cos B) = c2 - a2 - b2

= a2sin2 8 + b2 cos?2 B + 2ab sin 6 cos B = a2 + b2 - ¢2
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= (a sin 8)% + (b cos 8)? + 2 (a sin 8) (b cos 6) = a2 + b? - ¢?
= (asin® + bcosB)2=a2+b2-c2

= asinB + bcosB = +a2 + b2 — 2

25. Question

9 sec2 A — 9 tan? A is equal to

A. 1

B. 9

C.8

D.0

Answer

To find: 9 sec? A - 9 tanZ A

Consider 9 sec2 A - 9 tan2 A = 9 (sec? A - tan? A)
+1+tan2 A =sec? A

~9sec2 A-9tan? A =9 (sec? A - tan? A)

=9 (1+tan?A-tan?A) =9

26. Question

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

A.0

B. 1

C. 1

D. -1

Answer

To find: (1 + tan © + sec B8) (1 + cot 8 — cosec 0)

Consider (1 + tan 6 + sec 6) (1 + cot 6 — cosec 0)

_(1+51118+ 1 )(l+c059 l)
N cos®  cosB sin® sin®

cosB 1 sin®

—,cosecB= ——,tanf = ,secB =
sin® sin® cos B

B (cosB + sinB + 1) (51119 + cosB—1
N cos B

[ cotB =

sin@

i
cosB

_ ((51118 + cosB) + l) ((sinﬁ + cosB) — 1)

cosB sin®

_ (sin® + cos8)%-1 [v(a-b)(a+b)= a2 - b2]
sin B cos@

sin?B + cos?B + 2sinBcosh — 1

sin @ cos®

_ 1+ 2s5inBcosB-1 [ sin2 8 + cos2 § = 1]
sin 8 cosB

2 s5inBcosB
~ sinBcos®

27. Question

(sec A + tan A) (1 — sin A) =
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A. sec A

B. sin A

C. cosec A

D. cos A

Answer

To find: (sec A + tan A) (1 — sin A)

Consider (sec A + tan A) (1 — sin A)

We know that secA = —— andtanA = 222
cosA cosA

(secA + tanA)(1— sinA) ( L SinA)(l inA)

= (sec an —sind) = —sin
COSA cosA

(1 + sinA) 1 —sinA

= |[—— —sin
COsA ( )

v(a+b)(a-b)=a2-b2
. . 1 +sinA . 1-sin®A
~(secA + tanA)(1—sinA) = ( Y )(1 sinA) = Y
Also, sin2 A + cos2 A =1=1-sin2 A = cos? A

(secA + tanA)(1— sina) 1—sin?A  cos®A A
= (sec an —sinA) = = = C0s

COsA COSA

28. Question
I+tan” A .
—  _ isequalto
l+cot™A
A. sec2 A
B. -1
C. cotZ A
D. tanZ A
Answer

2
To find; L*fan”4
1 + cot2A

1 +tan®A
1+ cot?A

Consider

+1+tan? A =sec2 Aand 1 + cot? A = cosec? A

JLl+tan®A  sec®A  1/cos"A [ secA = —— and cosec A = lA]
1 +cot?A  cosec?A 1/s5inZ A ’ T cosA ~ sin
sin? A . sin A
= =tan“ A |~ tanA =
cosZA cOS
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