6. Trigonometric Identities

Exercise 6.1

1. Question

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

Answer

To Prove: (1 — cos? A) cosec? A = 1

Proof:
1 — cos? A = sin24
Therefore, L.H.S = sin? A . cosec? A
Now, cosec? 4 = +
sin® A
Therefore, L.H.S = sin® A . + =1
sin® A

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

Hence, Proved

2. Question

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

Answer

Consider,

(1+cot2A)sin2A

As we know 1+cot?A = cosec2A
Putting the values we get,
(cosec?A)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®8cos” 8 =1 - cos® @

Answer



Hence Proved.
4. Question

Prove the following trigonometric identities:

cosecél-cos’ o =1

Answer
< 1 —
cosecéfl —cos s = —Jsi 8
sing
1 o
= =8IN&
sing
=1

Hence Proved.

5. Question

Prove the following trigonometric identities:
(sec® @ —1)(cosec’9-1)=1

Answer

(sec?g -1)(cosec?s - 1) = tar® 8= cot® e
=1

Hence Proved.
6. Question

Prove the following trigonometric identities:

tana—i = secHcosecd
tane

Answer
tans + 1 =tan Fg+1
tang tang
.. COS§
=s5er fx ——
sing
_ 1 . cos &
cos & sing
1 1
= * ~
Cosé  sing

=SeC fCOsSecs
Hence Proved.
7. Question
Prove the following trigonometric identities:

cosg  l+sing
1-sing  coséd

Answer

COS§  _  cosé Rl—sin?
l1-sing 1-sing 1+sing
cos&{1+sing)
1-sirfs
cos&{1+sing)

cos’s
_ 1+sing
cosé

Hence Proved.



8. Question
Prove the following trigonometric identities:

cosg 1-sing
1+sing  cosd

Answer

COS§ _  cosé }cl—sinﬁ
1+sing 1+sing 1-sing
cos&{1-sing)
1-sin* &8
cos&{1-sing)

cos® 8
_1-sing
cosé

Hence Proved.
9. Question

Prove the following trigonometric identities:

cos%ﬂ—%:l
1+cot*A
Answer
cos:A—;.=c 2 —;.
1+cot" A cosec A
=ros" A+t A
=1

Hence Proved.
10. Question

Prove the following trigonometric identities:

sin2A—¥:
i-tan* A
Answer
P 1 -
SIFA + ——— =5sIT A+ —
l+tam A sect A
=5 A +cost A
=1

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

1-cos6
1+cosO

=cosecB-cotBa

Answer

l-cosé _ 1—cosﬁ\<1—cos§
1+cosé l1+cos# 1-cosé

(1-coss)

SinF &

1-cos#
sing

_ 1 Cosé#

TEing sing

= cosecs —coté

Hence Proved.



12. Question
Prove the following trigonometric identities:

1-cos¢  sing
sing 1+cosé

Answer

1-coss _1-cosé 1+cosé
sing 5in 8 1+cosé
1-cog @

siNé(1+cosé)

_ sin’ §
sing|1+coss)
_ sing
1+cosé8
Hence Proved.
13. Question

Prove the following trigonometric identities:

S|—m9 = cosecd + cot g
1-cosa
Answer

sing _ sing  1+cosé

T coss 1-cosé 1+ross
siné(l+cosé)
1-cog @
s5ins(l+coss)
SirF &
1+cosé
sing

As, ; = cosec
sin ¢
cos 0

and ——— = cot #
sin ¢

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

i!ne = (secd - tan gy
1+siné
Answer

1-sing _ l—sin_s‘< 1-sing
1+sinég 1+sing 1-sing

1 —sins)®
T 1-sirs
(1-sing]
T Toss

[1-sins"
~\ toss

1 sing

\rosg " tos g)
=(secs —tans)f

Hence Proved.

15. Question



Prove the following trigonometric identities:
(cosecsd + sing)(cosecd -siné) = cot? @ ~ cos? &
Answer

Consider,

(cosecB + sinB)(cosecB - sinB)

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

we get,

(cosecB + sinB)(cosech - sinB) = cosec?B - sin20
As we know 1+cot?A = cosec?A

and 1-cos?A = sin2A

So,

(cosecB + sinB)(cosech - sinB) = (1+cot2A) -(1-cos2A )
= 1+cot?A - 1+cos?A

=cot?A +cos?A

Hence Proved.

16. Question

Prove the following trigonometric identities:

(1 +cot*8)tansg

. -cote
sec @
Answer
2
To prove: (A-cotie)tans e

sec? g
Proof:Use the identity cosec?8 = 1 + cot20and the formula cos®=1/ sec and cosecB=1/sinB, tanB= 1 / cotBcotb = cosb / sinB

(1+cot® 8)tans _ cosec’sxtans
sec” & B sec’s
_ tog’ #xtang
a st @

Hence Proved.

17. Question

Prove the following trigonometric identities:

(secd - cos 8)(secd — cos @) = tan® @+ sin* @

Answer

To Prove: (seco+ cosg)(secd - cosd) = tan® 8+ sin’ @

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

so,

(sec + cosB ) (sech - cosB) = sec26 - cos26 ...... (1)

We know,sec?8 = tan26 + 1



sin28 + cos26 = 1

Use the identities in the eq. (1)(secd + cos ) (sech - cosB) = sec?B - cos28
= (tan28 + 1) - (1 - sin28)

= tan?0 + 1 - 1 + sin2@

= tan2@ + sin28 Hence proved.

18. Question

Prove the following trigonometric identities:

secA(l-sinA)(secA+tand)=1

Answer

sec A{l-sinA)(secA+tanA)

= |secA- lA %SiNA |[secA + tanA)

= (secA -tanAd)(secA+tana)
= [sed A-tar” Al

= (tarf A+1—tard A)

=1

Hence Proved.

19. Question

Prove the following trigonometric identities:
(cosecA-sin A)(secA-cosA) (tanA+cotA)=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,

= # —sinA _1 cosd sinA CF)bA
sinA cosA cosA  sinA

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

As we know,sin?A+ cos?A = 1

cos? A sin?A 1
sinA cosA cosA

Hence Proved.

20. Question

Prove the following trigonometric identities:
tan? @ - sin’ @ = tan” gsin’ @

Answer



LHS.: tanf 8 —sif 8 = sm“ —gin® 8
cos*
_ S #-sin’ fcos’ @
B cos &
Sirt & —sir 81— sirr 8)

Cos® 8
ST #-sin’ & +8in &
B cos e
_sin' e
T tose
=tan’ 8 st &
=RHS

= S 8

Hence Proved.
21. Question
Prove the following trigonometric identities:
(1 +tan’ 8)(1 -sing)(1 +sing) =1
Answer
(1+tarf &i(1-sing)(1+sina)
=sec?f(1-sin’ &)
=sec’ s o5t 8
=1
Hence Proved.
22. Question
Prove the following trigonometric identities:
sin? Acot® A+ cos® Atan® A=1
Answer
given : sin’ Acot® A+ cos® Atan® A=1
To prove : Above equality holds.

Proof: Consider LHS,we know,

cost sinf
cotd = —= and tanfl = =——

sinf cosf!
using these

sirn® Acot® 4 + cos® Atan® A

- cost A 2 sint A
=SimA=x ——— +005 Ax ——
CSITA “ToF A
=Co5" A +5int A
=1

Which is equal to RHS.

Hence Proved.

23 A. Question

Prove the following trigonometric identities:

2cos?e-1

cotg-tang="—""— " °
singcos @

Answer



LHS5: cots—tang = 058 _SIN8

sing cosé

_cos’e-sime

T siné.cos#
cos’ 8 —|1-cos &)

sing.coss
_cose-1+cos’ 8
SIN&COs8
_ 2.cos- f-1_ R4S
sins.cosé
Hence Proved.
23 B. Question

Prove the following trigonometric identities:

2sinf@-1
tané-cote=""—_~ ~
sing cos &
Answer
LHS: tang -coté= Sine —E
cosfé  sing
_sinfe-cos' g
SiNfcosé

sin 6 —(1—sinf &)
SiNgCcos 8

_sife-1+sims

~ sinfcosé

_ 2sife-1

T Eingcose

Hence Proved.
24. Question

Prove the following trigonometric identities:

cos? @ )
=~ _cosecd+sing =0
sing
Answer
E05°F _ oseca+sing="00_ 1 L 4ns
sing sing  sing
R -
Sing

[cosfe+sinfs)-1
sing

1_

=1-1_q

sing

=

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

1 1

[ — N~ Yol
1+sinA 1-sinA
Answer
i 1 _1-sinA+1+sinA
1+sinA 1-sinA 1-sir A
_ 2
cos® A
=252t A

Hence Proved.
26. Question

Prove the following trigonometric identities:



1+sing cosé@

+——_  =2secd
cosd 1+sing

Answer

_l+sing  coss _ l+sife+2sing+cos’s
~ coss 1+sine coss(l+sing
_ 1+1+2sins
cos8(1+sing
_ 2+42sing
"~ cose(1+sing

2(1+sing)
cosg(1+sing
2
= toss
= 2secs

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

(1+singf +(1-singy 1+sin"é
2cos’ 8 1-sin*é

Answer
(1+sing)® +(1-sing)® 1+sin’
2cost 8 1-sirf
_1+siPé+2sin8 +1+s5im § -2sing
2cos 8

o
L

_2+2sif s
2cost &
2(1+s8im &)

Zcos 8

Hence Proved.
28. Question

Prove the following trigonometric identities:

1-tanfe _ ‘1-tane)’
1-cot?@ |1-cotg)

=tan*é
Answer
Use the formula:
sinf cosf
== and cotf = —""-

tanf = :
cost! sinf



1 Sin COS & +5im &
l+tams _~"toffs __ cogs
1+cot®s COs 8  SIFé+Cos s
Sin & sin” &
s’ 8
= — =tams
cos® &
Naw,
) . {y_sng" [cosg—sing’
[1-tans™ _ cosé | _ cos#
\1-cots) il_cosﬁ | | Sn§—coss |
o osing.) . sng
[cosé —sing” o -
_ Cos 8 =i;EOS?—SIﬂ?':< sing |
| §ing —cosg | | Coss -(cosé-sing) |
. sing
(&g
\cosé )
=tans

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

l1+seced  sin*g
seced 1-cosé

Answer

Cosé
_1+cosé

1
(1+cosé)(1-cosé)

(1-coss)
1-cos* s
i1-cosé)
_ sinfg
l1-cosé

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

ta—ngfﬂzlftanefcoté
1-cotd 1-tane

Answer

tang cotég

—  +——— _=1+tanéd +cotd
l1-cotg 1-taneg

Given :

To prove: Above equality.

1
, cot =——
cotf -’ ’ tant

Taking LHS Use tanf =



tan @ cotf
1 — cotf + 1—tan@

1
_ tan 8 tan@
1— 1 1—tanf
tan 8
tanZ @ 1

T tanf—1 +tan3(l—tan8)
1
(10?0~ )

a tan® 8 — 1
" tanf (tanf — 1)

~ (tanf — 1)

_ (tan8 — 1) (tan? 8 + tan 0 + 1)
- tan @ (tan @ — 1)

[using a?- b3 = (a- b)(a2 + ab + b?)

tan26 +tan /41
tan 6

—tan 0 + 1+ cot @

= RHSHence Proved.

31. Question

Prove the following trigonometric identities:
sec®@ =tan® ¢+ 3tan® gsec’ o+ 1

Answer

Taking RHS

tan®@ + 3tanZ6sec?8 + 1

= (sec?0 - 1)3 + 3(sec?6 - 1)sec?6 + 1
[As, tan26 = sec?8 - 1]

= (sec®d - 1 - 3sec*d + 3sec20) + (3sec?d - 3sec0) + 1
[(a + b)3 = a3 - b3 - 3a2b + 3ab?]

= sec®@= LHSHence Proved.

32. Question

Prove the following trigonometric identities:
cosec®d = cot® 9+ 3cot® Hcosec’d + 1

Answer



cosec®s = cot® 8 + 3cot* frosec’s + 1

cosecs —cotf 8 - 3ot scoseciF =1 )
since we know that

(a-b)yF =a"-b"-3abla-b)

S50 we can write LHS of eq. (i) as

[cosec?s| —(cot?8) — 3cot? 8 cosec?s {cos ecs — cot? 8)

= [cosec’s — cot? F;;
=1=RHS
Hence Proved

33. Question

Prove the following trigonometric identities:

(1+tan?8)coté

cosec?s =tand

Answer

(1+tar 8)coté  sec” #=coté
cosec?s cosec?s
_§im#

— = Cot &
cos &

=tan® #=cots
1
tans

=tan® =

=tansg
Hence Proved.

34. Question

Prove the following trigonometric identities:

1:cosA 1
sin® A 1-cosA

Answer

l1+cosA _1—cosA‘<1—cosA
Sin A St A  1-cosA
1-cos"A

SinF A(1-CcosA)

_ sin' A
sin® A(l-cosA)
-t
1-cosA

Hence Proved.

35. Question

Prove the following trigonometric identities:

secA-tanA  cos’A
secA+tanA (1+sinA)

Answer

cost A 1-sin* A
RHS: HranAF ~TvsnAr
_{1-sinA){1+sinA)
C T (1+sinAY
_{1-sinA)/cosA
" (1+sind)/cosA

{1 _snAY
_l\cosA cosA)
1 sinAn

\cosA cosA)
_ sec A —tanA — LH.S
sec A+ tana

Hence Proved.

s

cosecis—cot? g8 =1)



36. Question
Prove the following trigonometric identities:

l+cosA  sinA
sinA 1-cosA

Answer

1+C05A _1+c0sA 1-cosA
sinA sinA 1-cosA
1-cos" A
sinA{l-cosA)

SIMF A
sinA(l1-cosA)
__sinA
1-cosA
Hence Proved.
37. Question

Prove the following trigonometric identities:

ﬂ —secA-+tan4
1-sinA

Answer

1+sinA _ [1+sinA_1+sinA
1-sinA Y1-sinA 1+sinA
(1+sinAf
1-simA

_ J{1+sin AY
TN cosFA

1+sinA
cosA
1 sinA

T TosA  TosA
=sec A+tand

Hence Proved.

38. Question

Prove the following trigonometric identities:
ﬂ + ﬂ = 2cosecA
1-cosA 1-cosA

Answer

l+cosA

I+cosA

Jl—cosA Jl—cosA _ fl-cosA 1-cosA  [L+C0SA
1-cosA Yl+cosA 1-cosA YitcosA

B (1-cosAY (1+cosA)
TN 1-coF A 1-cos*A

_ J:’l— cosA} J:’l— cos A}’
sin° A simt A

(1-cosA} (1+cosA)

sinA sinA

1 _cosA 1  cosA
sin4d  sinA  sinA sinA
2

T sinA

=2cosecA

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

1-sinA

(secA-tanAy = ——— =
1-sinA

1+cosA



Answer
(1 _sinAY
\cosA  cosA)
[1-sinAf
oS A
(1-sinAf
1-simA
(1-sinAY
[1-sinA)[1+sinA}
_ 1-sinA
1+sinA

(sec A-tan A)F =

Hence Proved.
40. Question

Prove the following trigonometric identities:

1-cosA_ (cot A—cosecA)?

1-cosA

Answer

Given: 17954 _ (cot A- cosecA)?
1+cosA

To prove: Above equality

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

1-cosA _1-cosA 1-cCos5A
1+cosA 1+cosA 1-cosA
[1-cosA)
T1-cosA
[1-cosA)
e
[1-cosAY
= "sna
(1 _cosaAY
LsinA  sinA )
=(cot A - cos ecA)*

Hence proved
41. Question

Prove the following trigonometric identities:

;—#:ZcosecAcotA

secA-1 secA-+1

Answer

1 1 _secA+l+secA-1

seCA—1 secA+1 sectA-1
_ZsecA
T Er A
_ 2 KcosA
cosA S A
=2cosecAcotA

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

Cos A sinA

—  _+_~ — _=sinA-cosA
1-tanA 1-cotA

Answer



osA | sinA _ tosA | sinA
1-tanA 1-cotA 1-tanA 1-cotA

_ tosA _ sinA
T SnA | CosA
1_cosA 1- sinA
cos A SiNA
T ToSA-—SinA | SnA-—cosA
cos A SiNA
cos* A sint A

T T0SA-SnA Co0SA-sinA
cos” A-sim A
CosA-—sinA
(cosA-sinA)(cosA+sinA)
CosA-sinA
=s5iNA +cosA

Hence Proved.
43. Question

Prove the following trigonometric identities:

cosecd cosecA 2
+ =2sec A
cosecA-1 cosecA+1
Answer
cosecA cosecA _ cosecA|cosecA +1)+cosecA|cosecA —1)
cosecA—-1 cosecA+1 coseciA-1
_ cosec’A+cosecA + cosec’ A — cosecA
cosec’A-1
_2cosec’A_ 2 sSMA —2sac’ A

oA S A coF A
Hence Proved.
44, Question

Prove the following trigonometric identities:

[ 1 1
i-tan*A)+ |1+ |=
(' ) . tan’A) sinfA-sin*A
Answer
(1+tafA)+ 14— |=seca 12EMA
T A tarr A
. sec A
=sect A+
A EraA
__ 1 1 cosA
T tosA cosA St A
11
Cos' A simA
1 1

1-simA sitA
SiF A+ 1-sin* A
1-sin® Alsin A
1
SirF A—sim A
Hence Proved.
45. Question
Prove the following trigonometric identities:

tan’A  cotPA
1+tan®A 1+cot"A

Answer



tafA  cotfA _tamA | oo A
1-tamrA 1+cof A sec A cosec’A
sif A costA
costA | sinf A

1 1
costA s A
=siMA+cos” A
=1

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

cotA-cosA cosecA-1
cotA+cosA cosecA-1

Answer

ot A-CO5A _ ginA
COtA+cCOSA COSA

_cosecA -1
cosecA +1

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

1+cos@+sind 1-siné
1+cosg-sing  cosé

Answer

{1+ coss)+sing} {{1+coss)+sins}
{1+coss)-sing} {{1+coss)+sins}

1+cosé+sing
1+cosé—sing

(1+cosé]” +sinf 8+2(1+coss|sing

(1+coss) -sinf e
1+C05* 8+ 20058 +8iN° 8+ 28ing +2sin8cosé
1+C0S 8 + 20088 — SinT &
_1+cosé+s8imé +2c058 + 25N + 2 5infcosé
B 1+C05 6+ 20056 —1+C05 &
1+1+2sing+2cos8(1+sing)
= 20088 f+2C0058
2(1+sing}+2cos&(1+sins)
= 2coss(1+coss)

_ 2{1+sing)(l+coss)
"~ Zcosé(l+cosé)
_ 1+sing

" coss

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

sing-cosgd+1 1
sing +~cos@-1 secd-tang

Answer

singd-cosé+1 1

To Prove: = =
sing +cosé-1 secod-tand




sinf — cosfl + 1

L.H.S =
S sinff 4+ cosfl — 1

Dividing the numerator and denominator by cos8, we get,

sinff — cosfl + 1
cosf

sinfl 4 cosf — 1
cosf

sin § €08 4 1
cos)  cosf  cosf

sinf  cos 6 1

cos cost  cost

tan € —1 + sect
tan 8 +1 —sect

~ (tanf 4 sect) — 1
© (tanf — sect) + 1

Now, we know that, sec26 - tan28 = 1

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

(ta_.n. g+ sect?) — (sec29 — ta1129)
tan 8 —sec + 1

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

(ta_.n. g+ 8609) — [(8669 +tan 9)(86(’:9 —tan 9)]

tan 0 —secl 4+ 1

(ta.n. 0+ secﬁ') 1— (secﬁ' —tan 9)]
tan 6'-— secl 41

(mn &+ secﬁ')
tan 8 —secld + 1

1 —sect + tan 6']

= secB + tanBNow, multiplying and dividing by sect - tan8, we get,

sec + tand
= ——————— X (secl) — tanf
secl — tan# ( )
sec?d — tan?6
sec — tand

As we know,sec?8 - tan26 = 1

_ 1
" sect — tanf

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

Prove the following trigonometric identities:



cosfd-sing+1

— " =cosecd+cote
cosg+sing -1

Answer

cosA-sinA+1
LHS = -
CosA+sinA -1

Ccos A sinA : |

- SinA__sinA_ sinA
cos A sinA I

smA  sinA sinA
col A —1+cosec A
col A+ —cosec A
MeotA)—(1-cosecA)) |(cotA)-(1-cosec A)]
ot A)+(1-cosec A)) [(cotA)-(1-cosecA)|
~ (eotA |+ cosec .-\I:
(cot A) - (1-cosecA)

Col* A+ |+ cosec’ A =200t A = 2008 ecA + 200U A cosec A

cot® A—(1+cosec’A—2cosec A)

2c0s6c” A+ 200l A cosec A — 2001 A—2cosec A

cot’ A—=1-cosec” A+ 2cosec A
2cosec A cosec A+ ol A)=2(col A+cosec A )
cot® A—cosec’A =1+ 2c0sec A
l:l'rl‘k.‘L' A+col A ]{ Jeosec A - 3}
=l=1+2¢cosec A
{cosec A+ oot A ) 2eosec A - 2)

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

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

1 1 1 1
seCA-tanA cosA CosA SecA-tanA

Answer

1 1 1 1

Toprove: - - - - _ -
secA-tanA cosA cosA secA-tanA

Proof: Consider LHS,

1 1
secA 4 tanAd  cosA

Use the formula:secB = 1/cos 6 and tan6=sin6/cos6
1 1
1 sinA cosA
cosA  cosA

cosA 1
14sind  cosA

Do rationalization,

cosA 1—sind)__ 1
14+sinA 1—sinA cosA




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

o cosA(1 —sinA) 1
(1 — sinz}l) cosA
Use the formula cos26 + sin28 = 1

cosA(1 —sinA) 1
N cosZA cosA

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

= - tan AConsider RHS, —_
cosA  secA—tanA

Use the formula:secB = 1/cos 6 and tanB=sin6/cos@

1 1
cosA 1 sinA
cosA  cosA
1 cosA
cosA 1—sinA
Do rationalization,
_ 1 (_cosA 1+sind
cosA 1—sinA 14sinA

1 cosA(1+ sinA)
cosA  (1—sinA N1+ sinA)
o cosA(1+sinA)

T ocosA (1—sin24)
Use the formula cos26 + sin20 = 1

1 cosA(1 + sinA)

cosA cosZA
1 (14 sinA)
~ cosA cosA
1 1 sinA

cosA  cosA  cosA
= - tan ALHS = RHSHence proved.

49. Question



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

RAHS =sec® Acosec’A -2
=(l+tan® A)|1+cot® 4) -2
=(tamrf A+cot A +tan” Acot® A+1) -2
={tanrf A+cot?A+1+1)-2
=tar® A+cot* A
=LHS
Hence Proved.
50. Question

Prove the following trigonometric identities:

1-tan* A

orATT BT A

Answer

To prove:

1-tan*A

orATT oA

Use the formula

sinf and cot = cos

tanf = :
cosf sinf
Sirt A
1-taf A _ 1 oFa _
cotfA-1 cost A _1

SiT A
CoOs" A —sit A
- __costA
Cos" A -sim A
sin® A
st A
" CoF A
=tan® 4

Hence Proved.
51. Question

Prove the following trigonometric identities:

cot? g
+—— "~ =cosecd
1+ cosecd
Answer
cotfe . cosecs-1
1 +cosecd 1 +cosecd

{cosecd —1)(cosecd +1)

|1+ cosecs)
=1+cosecs-1
= COSECcE

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

cos @ cos@

+ =2tang
cosec? +1 cosecd -1

Answer



Cosé coss _ Cos#{cosecs - 1)+cosé|cosecs +1)
cosecs+1 cosece -1 (cosecs +1)(cosecs —1)
_ 2cote
"~ cot's
=2tansg

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

1+cosg-sint @
—— —  _ =coté
sing(1 + cos )

Answer

1+cosg—sinfs (l+cosé)-|1l-cos 8|
sin#(1l+cosg) sing(l+cosg)
[1+coss)—{1+cos8)(1-cos8)
siné(l1+cosé)
:'1—cos_€'-<;:1—:'1—cos_€'-}

siné(1 + cosé)
_ COs#

sing
=cok#

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

3 3
ﬂ 7£ = secgdcosecd - 2singcoséd
1+tan*é 1+cot’e

Answer

=k cot?s  tams | cobs

l+tare 1+cob s seccé CoSecs

Ccosé  sing

_ S #+00s 8

"~ sinécosé
_1-2sitécos’ 8
~ 7 sinfcose

_ 1
 Sinfcosé
=5eC §COSECH — 2SiNSCosE

-2singcosé

Hence Proved.

55. Question

L-T._T-T,
[ T

If T —sin"#+cos" 4,

Answer



T, =sin"8+cos &
T, =sin'# +Cos* 6 = 5inf + COsS8
T, =sié +cos’s, T, =8I é+cos’d and T, = sin’ 6 +cos” ¢
Now, we have,
T,-T, SiMfé +cos 8 —(sinf8+cos 8|
T T sing +coss

SIIT & + COS° 8 — S 8 —Cos® 8
sing +Cosé
siFé(l-sinfe)+cos’ 8|1-cos &)

SINE + COS8
_ §irt fcos’ 8 +Cos’ 88 8
B sing +coss
SiIT #Cos” #(SiNg + cos#)

SIN& + Cos8
= SiIT §C05° 8 veen (1)
T.-T. sifs+coss—sin’ 8+cos 5
-Ts . Sin’ 6 +cos’ 8

SIF & +C05° 8 — s8I 8§ —cos” 8
SiP 6 +C05° 8
+cos® 8(1-cos” 8)

SIT 8 + COS° &
_ SiIT #C0S° 8+ COS" #Si &
B i 8 + cos 8
SirT 6cos” 8(sinf 8 +cos &)

SINF 8 + cos’ 8
=St #cos® & e £2)
From(1) and (2), we get
T; _Ts T.= _Tr
A

Hence Proved.
56. Question

Prove the following trigonometric identities:

p 2, .2 ¢ FECIPA
| \ 1+sin*@ ]
Itanéf;' 7Itan97;' =2 ——
\ cos6 ) coséd ) 1-sin*é)
Answer
| tans + ! |+ tans - ! |
CosSé COS&

=(tans+secs| +(tans —secs)
= (tan® 6+ sec® 6 + 2tanfsecs)| +(tan’ £ + sec® § - 2tan fsecs)

=tan® §+sec? s+ 2tans secs + tam’ & +5e0” s - 2tanssecs

=2{tar’ & + sec”

-

__[sirfs 1

" TltoF s toFs)

— 5 1—5|51-§ =5l 1—s!n:_= |
L tostéd | ll-simE)

Hence Proved.

57. Question

Prove the following trigonometric identities:

1 1 - ~ sin? e cos?
> — - 5 __ lsin? gcos? ¢ - 1= SIn" gcos™ 6 5|.n gcos” ¢
\sec* 9-cos’@ cosec’d-sin‘é ) 2 +sin@cos® @

Answer



-

1 1
\sec’f-co5°F cosec’ #- ST &,

-

sinfscost 8

1 b 3
=| +— |5in® #cos” 8
| ——-cosfe ———-sinfza|
Sin® 8

\

| 1 1 [
= ————+—— sin"fcos 8
v1-cos" s 1-sinm & |

. cos g simeg
" cos? s sife L L
——+———— & fcos 8
1-cos’é 1-s8imé,

{ cos 8 Sir? & Y, L
= + _ sinf £costE

| COS"6+SiNPF—COS" 6 005 6+ 8T &—8im &

| cos® & sin g b o g, 2
=\ 3 ————+ - — —— |Sin° fcos” &
i cos #ll-cos |+s8imF cos F+sIiN°F{1-sin” &) |

%

Cos™ 8 Sirt & lairn? ac? A
= — — + —— — — |sin” scos” &
cos fsin'f+s8in°f  cosf+sin fros s

-

coss SiFF 8

=== — e S Scos#
s glcoste+ 1) costE|l+sinfE)
[cos*s(1+sims)+sin" #{cos?a+1) | | )

= |SIN° #cos” &

| ginffcoselcos e+ 1)|1+8inr e |

cos“8|1+sin &)+ sin” 8| cos” 8+ 1)

lcos® e +1){1+sin 8

[cos® 6+ i gcos” 8|+ |sin’ fros’ e +sin’” &)

1+ 005 &+ SiIT 6 + 005 #8im 8
[cos® 6 +5in® &)+ sin® # cos® 8{ cos® & + st &)

1+1+cos ssim s
_1-2sinf écos 6+ 58I frost e =1
- 2+C0o5 58I 8
_1-sinfscos’s
C 2+sirfecost

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

(1+sing-cosoY ~1-cos@
\1+sing+cosg) 1+cosé

Answer



1+ 5N -cosé™ _,"l—sinﬁ—cossKl—sinﬁ—cos &7
\1+sing+coss '1+sing+coss l+sing-coss)

[ (1+sins - cosa)
[[1+sins] —cos' 8 |

[1+sif8 +cos 8+ 2sinéd—2sindcosé —2cosé |
1+ s+ 25N —cos 8

[1+1+2sing-2siNfcoss —2coss6 |
L 1-cos 8 +simFé+2siné

[2+2s5iNf-2s8iNECOS8 —2C056 |
L SN 6 + 5 8+ 28in8

_[2(1+sing)-2coss(1+sing) T
T 23T 8 +25ing

[2(1+sin8){1-coss)T
|  2sing{1+sing)

(1-cosaf

(1-cossf
(1-cosa)

(1-cosé){1+cosé)

l-coss

T+coss

Hence Proved.

59. Question

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

Answer

(secA+tanA-1){secA-tanA +1)
=[secA+ @na —|sec® A-tan® A':_u_secﬂ. —t@anA+|sec A-tan® A':_.

=[secA—tanA—:'secA—tanA';:'secA—tanA':IsecA—tanA—fsecA—LElnA':;'secA—tanA':j
=:'secﬁ.—izlnA':[1—:’secA—tanA':j:'secA—tanﬁ.':[l—:'secﬁ.—LElnA':j

=(secA +tanA)({secA-tan Aj[1-secA + tan A1+ secA + tan 4|

=(seC A-ta A|[1-secA+tanA|[1+secA + tanA |
=1x[1-secA+tanA[1+secA+tanA]

=__1_ 1 _sinA_____ i _sinﬁ.__

| cosA cosAll oosA cosA
[cosA+sinA—17]osA +sind+17]
L cosA L cosA |

|{osA+sinAY -1

i 0s” A |

_[cos* A+sinf A+ 2sinAsA-1]

L s A ]
_[1+2sinAcosA-1]
| cos® A ]
_[2sinAT
_'_cosA ]
=2tanA

Hence Proved.

60. Question

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

Answer



cos @ 3 sin@ I
_[l T .u'nll,.‘[1 +&a T mlEr}

( 5in®+com@ =1 cosO+ ginB+17
=1 #inBl A costl )

[(3in B 4 cox @) = 1] [(sin 0 + cos @) + 1]
- sinf - cos B

(sinB + cas@)® — (1)
xinfl-cost

5in*8 + cos*® + 2in® cosl — 1
sinB - cost

I+ 25in 8 cos B |
: st cos

~ 2sinBeos® =
= T0® " 27 RHS.

Hence Proved.

61. Question

Prove the following trigonometric identities:

(cosece - secd)(cot @ - tan @) = (cosecd + sec &)(sec dcosecd - 2)
Answer

LHS =(cosecs - secs)(mté- @n g)
1 1 " aosé  sing’
" lSné cosé,)lsné wsé)
(osé-sing" [ ms 8-sif 8
1

a I

. sinfcosé | sinfoosg

[ (cos#—sing| [cosf+sing) |

| sirf Gcos® & |

RHS =(cosec + secf)(secfosact - 2)

f1 11 1 \
= —_—t— || =X -2
\8ing cosg) sing aose

_ [cos@+singd|1-2sindmsd )

| sinfaosé | sinfaosé )
Toos 8+5ing | S 6+ cos? £-25infcsg )
\ sinfaosé | Sin oS é J

Tos#+sing| (cosd—sing) |

| sinfaosé /| sinfcosé |
| {osf—sinf] (cosf+siné) |

{ sit 6cos” 8 |
Therefore, LHS = RHS
Hence Proved.
62. Question
Prove the following trigonometric identities:
(sec A -cosecd)(1+tan A+ cot 4) = tan Asec A — cot AcosecA
Answer
To prove: (secA-cosecA)(l+tanA+cot A) = tan Asec A — 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,
1 1 14 sinA + cosA
cosA  sinA cosA  sinA

(secA — cosec A)(1 + tanA + cotA) =

ginAd — cosA sinA cosA 4 sin?A + cos?A
cosA sinA cosA sinA

Using the formula a3 - b3 = (a-b) (a2+b2+ab) we get,



sin® A — cos3 A

— >
sin“A cos“A

RHS =tanAsec A —cot Acos ecA
_SnA 1 _cosA 1
cosA cosA  sinA  sinA
_ sinA _cosA

oA SmA

_ s A-cos® A

T TEiFAcos A

_ sif A-cos’ A

T TSI AcCos A

LHS = RHS

Hence Proved.

63. Question

Prove the following trigonometric identities:

cos AcosecA -sinAsec A
CosA+sinA

= cosecA-secA

Answer

cosAcosecA —sinAsec A
COSA+sinA

CO5Ax _1 —sinA 1
= sinA i cosA
COSA +5inA

CosA  sinA
_SnA _cosA

CoOsSA+sinA
cos®A—sin® A
__sinAcosA

CcosA+sinA

(cosA —sinA)(cosA +sinA)
T TENACOSA|COSA +SINA)

_[cosA -sinA)
T T ESinAcosA
11
T SinA osA
= cosecA —secA

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

sinA + cotA _
secA+tanA—1 cosecA+cotA—1

1

Answer



sinA N cot A
seC A+tanA-1 cosecA+cotA -1

) CosA
B sinA SnA
B 1 _sinA_l_L_cosA_
COSA COsA sinA  sinA
_ sinAcosA | sinAcosA
~ 1+snA-cosA 1+c0s5A-sinA
1 1 )

= sinAcosA| - + -
\1+s5nA-cosA 1+cosA—-sinA)

{1+cosA-sinA+1+sinA—cosA |
|

= SINACOSA| - - — — |
1{l+sinA-cosAj(l+cosA-sinA) |

= sinAcosA — ,2 - |
\1-s8in"A-cos"A+2sinAcosA)

= sinAcosAl — ,2 - - |
1 1-|sm A+cos” A)+2sinAcos A |

. - 5 \

= sinAcosAd —m———
\1-1+2sinAcosA )

= sinAcosA'” ! )
\sinAcosA )

=1

Hence Proved.
65. Question

Prove the following trigonometric identities:

tand __ __ootd sinAcos A
(1+tan® A (1+cot® AF
Answer
kA COtA  tanA | CotA
(1+tamr AP (l+cot® AP (sec® AV (cosec’A)r
= :[I:;AA % cost A+ CS?S: wsin® A

=sinACOs® A+ CosAsin® A
=sinAcosA|cos A+SimfA)
=s5inAcosA=1
=sinAcosA
Hence Proved.
66. Question
Prove the following trigonometric identities:
sec* A(l-sin*A)-2tan"A=1
Answer

sect Al -sirt A) —2tan® A
=sec* A-sec* Asim A-2tar’ A
sin® A
05 A
—(sec® A] —tan® A-2tar® A

=sgec’ A- —2tar’ A

=[1+ta? A —tam A - 2tan A
=1+tan* A +2tan* A -tan* A -2tan® A
=1

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

cot® A(secA-1) 5 ,[1-sinA)
— T T oseCccA —
1-sinA 1+secA)

Answer



cossA 1 1\_
cot® AlsecA-1) sifAlcosA )
1+sinA B 1+s5inA
cos® A 1-cosAT
_ SiFA' cosA )
a 1+sinA
cosA \
=m{1“°5""
1+snA
_— CO.E.'A —(1-cosA)
{1-cosA){1+cosA)
1+sinA
cosA

“1+cosAll+snA) see()

1 | 1-sinA |
costAp g, 1
L. COsSA,
_ 1 ({l-sinAjcosA

" oFA  (1+cosA)

RHS =

1 (1-sind) [1+sinA)
*
cosA (1+cosA) (1+sinA)

1 (1-sirt A}
T COSA [1+C0OSA|(1+sinA]
1 cos A

" C0SA[l+cosA)[1+sinA)

_ CO5A
" [1+cosAl[1+sinA]

-(2)
From (1) and (2) we get
LHS = RHS

Hence Proved.

68. Question

Prove the following trigonometric identities:

secA cosecA
cosec’A sec’ A

(1+cotA-tanA)(sinA-cosA)= =sinAtanA —cot Acos A

Answer

secA cosecA

To Prove: (1-cotA-tanA)(sinA-cosA)= -
cosec’A  sec’ A

=sinAtan A -cot Acos A

Proof:Consider the LHS,

secA cosec A 1 - 1 ‘
= g 5 — [ ——xsin?4A | = ——x cos?A4
cosec“A  sectA cosA sinA
= sSinA - cosA+ cotA sinA - cotA cosA + tanA sinA - tanA cosA
Use the formula:
sinf cost
tanf = =—— and cotf = —=
cosf! sinf
. cos A - cosA sinA . sinA
= sinA —cosA+| ———xsinAd | —| ——xcosA |+ | ———xsinA |—| ———XcosA
Sin.s Sin.t cosA COS 2

cos?A sin?A

- —sinA
sinA cosA

= sinA —cosA + cosA —




_ sin?A  cos?A

cosA sinA
We know:
sinfl = S and cosf = !
cosect sect
So,
. secA cosec A
(1 + cotA 4 tanA)(sind — cosA) = 5 — 5
cosec<A sectA
Again use the formula:
. 1 1
sin = ——— and cosfl =
cosecf secf
So,
= "’('('11;1 — CO“’{;A = —l X 5in2A | — — .l X cos® A
cosectA sec=A cosA sinA
N secA  cosecA _ sinA X sin A cosA cosA
cosec?A secZA cosA sinA
Use the formula:
sinf cosf!
tanf = =—— and cotf = —=
cosf! sinf
secA cosec A .
= — =sinA tanAd —cotA cosA

cosec?A secZA

Therefore, ( 1 + cot A 4+ tanA)(sinA — cosA) = Sec;"-l — COS(:CA = sinA tanA — cot A cosA
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® 8- cos’ Asir? B = sin? A - sir? 8 Proof: Take LHS,Use the identity sin26+cos26=1
sin2A cos2B - cos2A sin2B= sin2A(1 - sin?B) - (1 - sin2A)sinZB = sin2A - sin2A
sinZB - sin?B + sin2A sinZB
= sin2A - sin?B = RHSHence Proved
70. Question
Prove the following trigonometric identities:

cotA +~tanB

—  _ _=cotAtanB
cotB +tanA

Answer



sinf

Use the formula tant —
cost

_ cotA+tanB
cotB+ tanA
cosA | sinB

_ sinA  cosB
cosB  cos A

SinB  cot A
cosA cotBsinAsinB
- sinAcosB
cosA cosB+ sinAsinB
cosAsinB
_ cosAcosB+ sinAsinB cosAsinB

L.H.S

and cot =

sinAcosB cosAcosB + sinAsinB

_ cosAsinB
" sinA cosB
= cotAtanB
=R .H.S

Hence Proved.
71. Question

Prove the following trigonometric identities:

M =tanAtanB
cot A +cotB
Answer

sinA  sin#g

tanA+tan8 _ [osA cos@
cotA+cotB tosA _cosB
sinA  sing
sinAcosB +cos AsinB

_ cosAcosg
sinBcosA+cosBsinA

sinAsing
SiNACOSE +CosAsing

- cos Acos8
sinBcosA+cosBsinA

sinAsing

_sinAcosB+cosAsing sinAsing

cos AcosB '<sin8cosA—cosSsinA

_ sinAsing
cosAcos8
=tanAtan8
Hence Proved.
72. Question
Prove the following trigonometric identities:
cot? Acos ec’B - cot® Bcosec’A = cot’ A-cot’B

Answer

cot® Acosec™8 — cot® Brosec’ A
=cot® A{1+cot® 8)—cot® 8[1+cot” A)
=cot* A+cot* Acot® B —cot® B—cot® Acot® 8
=cot* A-cot*B

Hence Proved.

73. Question

Prove the following trigonometric identities:
tan® Asec® B-sec® Atan”B = tan” A—tan* 8

Answer

cosf
sinf



tan® Asec® B-sec’ Atan™ B

=tanf All+taf B)-(1+tan” Ajtan® 8

=tam® A+taf Atar’ B -tar® B -tar® Atar® B
=tarf A-tarf 8

Hence Proved.
74. Question

If x —aseco+btang and y =atané+ bsecs, prove that x* - y? - a° - p*
X27y22527b2
Answer
¥ =gsecs+btans
= x% =(3secs+htans)’ = 3% sec? 2+ h*tanf s + 2ahsecatans
vy =atans+bsecs
= y*={atans+bsecs] = A s+ b* sec® 5+ 2abtans sec s
Naw,
¥ —y?=3"secs+bita’ 8+ 23bsecstan s - 3 tan® 8 — b sec? s - 2a3btans secs
¥ oyt =Fsects+btars-Ftar s -b el s
¥ -y =3 sec’ s-tarf s |- b* [sec’ s —tar® 8|
¥ —y? =& - b?)|sec? 6 —tar &)
PEYE =(F -1

xi_ :r‘: =37 _4?
Hence Proved.
75. Question

X v . X . ¥ x? y?
Zcosgd+2sing=1 and Zsing-_cosé =1, prove that = ~2-=2.
a b a b P a: P

Answer

x* . v X) . x* : . Xy .
cos-.%—’r—.5|n-6—2—’rcosﬁsm6— .sm-ﬁ—"l. costs -2 singcoss =2
b* ah 3 b* ah

x: _ X: s wiooo. wl _
—COS" f+ —sl 'E—L,SIWE—L,EO 6 =2
a° a b b*

x: . L. . wi e . .
.:COS'ﬁ—sm'F:—’r.:5|n'6—c05'.%:=2
a° b*

x: y:
xl+oxl=2
FTpET

e
-

=2

o,
=

Hence Proved.
76. Question
If cosech - sin® = a3, sec® - cosB = b3, prove that a2b2(a2 + b2).

Answer

Similarly we can see that,



sec — cos) = b>

—cosf = b3

1
cosf

1 — cos®d

-1 3
cosf ’

P sin%0
cosf

p = 51112/39

co:—sl/ 39

i L 4/3

b = Tﬁ ..... @
cos "0

From (1) and (2), we get

costs+sirds )
R

ER- 1 A
=C0S3 6 SIF 6| —m— |
\LsIn*® foostt g )

=1

Hence Proved.

77. Question

If acos®@~3acos@sin’e =m, asin® 8- 3acos® @sing = n, prove that
(m+ny* «(m-n)* =2a".

Answer

(m+nPe +(m—n)* =2a%
=|3cos’ £+ 33C0SESIM 6 +asim 8 + 3acos 8siné|

+{2c05 8 +33C0S8SIM 8+ 3sim é+3acos’ #5ing)

=5 |cosf 6+3cosasint 6+ 8T 8+ 3cos” asing |

+3%3[3C05 8+ 33COSHSIIT 8+ 3silF 8 +3acos? #5ing)

23

Ej |:'c05_4—sin &)

—a:'3| (cos&—sing]

Flcosé+sing) +3°F(cosé—sing|”

[
&,

W

oo s+siMe+2sinscoss)+ 3 7 (cos 8+ 5T 8- 2sinscosé)

I
i 1]

1
&,

31+ 2sinfcose)+({1-2sinfcosea]]

3

*

3

9, Y,

Hence Proved.

78. Question

,X,‘2:3 ,y.\z/a
If x=acos’6, y=hsine, prove that [§| 7[5| =1
Answer
x=acoss = = -ross
a
y=bsifre = Y kit
b
Now, | g; +| g | =(cos’s | +(sirf 8]
=05 8 + s &
=1
-,-x-\-:,fs -,-:rr-\-:,rs
iz TR =1

79. Question

If 3sine~5cose =5, prove that s5sing-3cose==3.



Answer

35N +5c056 =5
35ing=5-5C058
3siné =5(1-cosé)

[}

S{1-cos8)={1+coss)

= 3sing = . -
{1+ cos &)
! 5(1-cos® &)
= 3sinf=—
{1+ cos#)
3siné =55LHH
(1+cosé#)
_ __5sing
{1+ cosé)

3+3cCoss =58ins
3 =5sin8-3coss

I

Hence Proved.

80. Question

If acose+bsing=m and asing- bcosg =n, prove that @+ 57 = g2 - 2
Answer

m*+ * ={acosg+hbsing) +({asing—bcossa)

=& cost 8 +h7sinf g +2abcosssing + 3 sinf 8 + b* cos® 8 —2ab cosssing

& (cost 8+ st 8) + b7 [sinf 8 +cos® g)
xl+b =1
Lk

i
&, 9,

Hence Proved.
81. Question
If cosec6+cote=m and cosecé-cots =n, prove that mn=1.

Answer

Hence Proved.

82. Question

If cosA-cos®A=-1, prove thatsin? A-sin*A-1
Answer

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

Hence Proved.
83. Question

Prove that:
(|) &9717 L‘M‘ =2 cosectd
Vseco+1 Ysecd-1
(i) 1+sing fl—sina _3seco
1-sing 1-+sing
(iii) l+cosg [1-cosg _ 2cosecd
1-cosg 1+cose

(iv) secd-1 ( sing
secd+1 |1+cos@)

Answer



(M

secs+1

1
seci-1  [seca-l  ltosE L.
secg+1 Ysecs-1 ‘u T

(i)

cosé
1-cosé8
Cos8
1+coss
coss

l+cosé
Cosé
1-cosé8
COSE

1-cosg  Jl+cosé
T1+cosé Yi-coss

J —cosé —cogv_Jl—cossxl—cosS
l1+cosé 1-cos# l-cosé 1+cosé
_J —coss) jl—cmsc
TV 1-cosfe Yi-cose
__J 1-coss) fl—cos~'
" 1-cors Vi-cozea
J 1-coss) jl—cosST
sin’ 8 ElG
_1-cosé 1—cm~
T TEng | sing
_ 1 cosé 1 COo58
T §ing sne sing sing
11
T sing  sing
2
T Sing
= 2c0secs
Hence Proved.
Jl—ﬂns_ [l-siné _ f1+siné 1+siné  [1-siné 1-siné
1-sing Yi+sing ¥1- Sne 1+sne "Y1<tsing 1-sing
_Jj—smﬁ’ ﬁl—QnSF
"V i1-are VYi-aire
Jl—ﬂnﬁF ﬁl—ﬂnsF
= o Y cosé
_1+sing  1-sing
" “coss | cose
1 sing 1 sing
T CosF COSF  COSé  cosé
_ 2
" Coss
=2secs

Hence Proved.

(iii)

[1-cosé _

Jl—coss\<

1+cos#

1-cosé

Jl—coss_
1-cosé

Vi+coss

Hence Proved.

(iv)

Yi-coss

1+cosé@

1+coss)

N rl—COSﬁF

1-cos* &

Vi-coss

1+coss)

rl—cosSF

_1+cosé
© T Eing

1 cosé
Tding

sin’ 8

N

Sirt 8

l-cos#

sing
1 cosé#
sing  sing

_Jl—coss\<
1+coss

1-cosé



secé -1 _ ‘cosg
secs+1 1
Cosé
1-cos#
coss
1+cosg
Cosé
_1l-coss
1+cosé
_ l—ms:”::< 1+cosg
l1+cosé 1+cos#
1-cos &

(1+coss)
Sin? 8
(1+coss)
sing
\1+cosg)

Hence Proved.

84. Question

If cos@+cos?o=1, prove that

Answer

Sif?s+3sim? 8+ 3sinfF s+ sinf8+2s8iM 8+ 2sinfs-2=1

cosB+cos’B =1
cos=1-cos’@
cos=sin’8-(i)
Now, Sin**8+3s5in**8+ 3s5in"8 +sin®8+ 2sin*8+ 2s5in*8-2
={sin*8)*+ sin*8- sin"8[sin*8+ sin’8]
+(sin*8) + 2(sin"8)*+ 2sin’B-2
Using(a+b)® =a"+ b + 3(a+b)and
Also from ({i)sin*Bcos?
{sin*8+ sin®8)* +2(cosB)* +2cosB-2.
((sin@Y+sin’8)+2ms8+ 2008 -2
{cos®+sin’8) +2cos’B+ 2cosh-2
(cos)f +2c0s8+ 2sin’8-2
[ 5in*B+ cos’B=1]
1+ 2(sin’8+ cos’A)-2
1+2(1)-2=1

Hence Proved.

85. Question

Given that:

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

Show that one of the values of each member of this equality is sin @ sin gsin¥

Answer



L.H.5
we know that1+ cosB = 1+ cos® % -sin® %
= 2cos” ¥,
o= 2008 #4-2c08? i 2057 L. (D)
Multiply (i)with sinasinfsiny and dividewithsame
SCOST. %C‘,’SJ z’.cos; ';{xsina sinfsiny
sinesinfsing

__ 8cos’ stcos® i cos® 4 x sinasinBsiny
_':2.2Bc0Sﬁ,a_{cosf,{cos{{sinf,{sini{cos-:j{
= sin« sinfsin ycotsfcotidcot iy
R.H.S(1-cose)({1-cosB){1lcosy)
we know that 1-cosB=1-cos %+ sin” 34 =25in"3%
= 2sin?=4,2sin* ¥42sin? 24
Multiply and divide by sinz sinfsiny we get
2sin’s4,2sin? 54 2sin” I4.sina sinf siny

sine sinf siny

weget

_ 2sin®=¢,2sin” & 2sin” 74.sinasinBsiny

- 2sinadcossd2sinid cosid 2sinadcos s
=Tans Tan% Tan i sinz sinf sin ¥

hence sina sinBsiny is the member of equality

Hence Proved.

86. Question

If sing+cos6=x, prove that sin® g~ cos®e = 3

Answer

SinB+ CosB=x
Squaringon both sides
{8infB+ Cos)? = x*

= Sin*8+Cos*8+25inBCosh = x*

SinBCosB= "2—1 (1)

We know Sin*8+Cos*8=1
cobingon both since
{sinf8+ cos™@)® = (1)°
Sin®8+ Cos®8+ 35inf Cos*(Sin“A+ Cos™8) =1
= Sin°8+Cos®=1-3Sin*8Cos%
= 1——3(}(-4_1)- form -{1)

_4-3(x"-1)°
=

. Sin"8+ Cos®@
Hence proved
Hence Proved.

87. Question

2
If x =asecocosg, y=bsecdcosg, and z = ctang, show that %

Answer

4-3(x* - 1)

y2

5

zZ
C2

1



X =3secdoosd =X =4 secC 005 ¢

X —sed ey e (1)
7

v =bsecfsing =y =b sec’ gsim 4

=sec’fsin g e (2)

7
z=ctan# = ZF=Cctané

z .

i e (3)

x* - - 2. e a .
Now, —+ V, —— =5ec Faos’y +sec’ #sin® § — tan’ &

F F

=sec §{cos’ § +sin’ ¢) —tar” &

=cec’Fxl-tan

X
henae, —+

=
Hence Proved.

Exercise 6.2

1. Question

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

Answer

sing=3/5tang=3/4 . secg=5/4,

L_ 4 .3

COSE = — = sing==

5 5
I 1 1 5
~ cose 4/5 4
tan"_£=£=g

Hence Proved.

2. Question

If sing = L , find all other trigonometric ratios of angle &

V2
Answer
osf= L = sine =
e z
tans = 209 =1-“'."5=1
cosg 1/
1 1
Secs = = =\5
cosé 1/ 42
1 1
COSecd = = -2
sng 1/.42 2
1
otd=——=-=1
tang 1
3. Question
24 _ 2
If tané- L, find the value of $256¢¢-seC?
V2 cos ec?d - cot? 8

Answer



Given, tanfl = %

2
_P_ 1

B /2
Let P=Fk and B=+/2k
Then,

H=+P+B
= V32
= /3k
Hence,

sinfl =

sinfl =

H
ko1

-

i . cosecs 1-—=- %
cosecis—sects  Cosecs
cosec’s +cot’e L. cotfE
cosecs |

s
g

=}

at)

cosec’s| 1+

si

cos’ &
[1+sin #=cot® &)

2
T

1=

(1-tarf#)
;l—Siﬂ:FKLa — |
W L =
- 1-\:
(1 1
_ g ) 1
14| 5| 2o | (24 | 2
TP TR WAEE
/2 1.3 3
122 5 10
3
4. Question
If tane - >, find the value of 1~%5¢
4 1+cose
Answer
EHS=E = C053=il
4 5
1_4 l-cosé
Now, 12C058 __ 5 =_1f|,5 =_é 1+cosé

5. Question




If tano= 22, find the value of 215N
5 1-sing

Answer

1+sing _ 1—sir1_€\< 1+sing
l1-sing 1-sing 1+ sing
(1+sins)
1-sim &
(1+sins)

cos &
=sec’ f+tarr s
=tam #+1+tar g
=Z2tarfs+1

NP otans =120
L5 ! 5
288
=2
25
_288+25 313
25 25

6. Question

2
If coté- =, find the value of 1295 ¢

B 2 _sing
Answer
Given, cot_4=i
3
Now,
l-cos’é _ siné
2-siMé 1+cos @
_ 1
1+cos 8
Sinf 8
_ 1
1  cosé
ST &SI 8
_ 1
cosecis +cot 8
_ 1
1+cot’ & +cot® 7
_ 1
1+2cot® s
- 1 -t 1 1.3
- E ! 2 5 5
x| 175 1753

7. Question

2sinA+3cot? A

If coseca = 42, find the value of e A _cos? A)

Answer

Given, cosecA=+42 = cot? A =coseciA-1= :._E;:—1=2—1= 1

and, tarfA=—— =-=1
cottA 1
= simA-_ + __1 _1
cosec’A (B 2
= cos:A=1—sin:A=1—'1'-=1—1=E
v2) 4 4
Now,

. 2‘<1—3‘<1
2siMA+3cot™ A _ =737 7 iz,
AftarA-costA) . 3, , 1

-= P R
41-7 | <5



8. Question

£ cos ec’s + cot’ ¢

If _ find the value of ===~ "= -" %
cot g =3+ cosec’d —sec’ &

Answer

Given, cotd =43
cosec’s=1+cotta=1+(3 =1+3=4

and  cotg=43 = tans =

1
&
L
[
-
t
-
o
5
o
I
-
t
[
-

t
wl —
[
wi £

Now,

cosec’s+cot’ s 443 7 21

cosec’s —sec’ § 4 8/3 =8
3
9. Question
im2 2
If 3cose -1, find the value of &SI ¢~-tane
4cosd
Answer
1
3cosé =1 = COSE ==
3
:sin:§=1—coszs=1—'i' =1_E=§
3/ 9 g
= sin=—£
3
tans = 3N =_2"5_"3=21§
cosé@ 1/3
g 16 30
g g OX—+8  —+8 —
osine+tae "5 " 33 _ 3 _,1
T L L B
3 E]

10. Question
If J3tane = 3sing, find the value of sin?¢-cos®#
Answer

J3tans =3sins

.ﬁsmﬁ =3=35ns
COsé

1 =£
Cosé
cose = L
3
Now, sinffé-cosié=1-cos®s-cose

=1-2cos*s

.- 1-\-:

=1-2= —

I‘_'\E,I

11

=1-2x===

‘373

11. Question

If coseco - 12, find the value of 25n¢=3€0s9
12 4sing -9cosg

Answer



COSE'II"—:L3 _“Siﬂ"—lz and cosé =
=13 = =13 7 8=

Dl

o.12 5.5
now 2sing-3cos8 _ " 13 " 13
4sing-9coss 4 12 o 5

12. Question
Ifsing+ cos g = ¥2 cos(500-5) , find cots.
Answer

sinE—cosE=\|5cos(900—E)
nsg=-2sing-sing

056 =42 —1)sing
wsd

=42-1
sing 2

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-b2=(a-b)(a+Db)

sin2 8 + cos28 =1

2. Question

What is the value of (1 - cos20) cosec26?

Answer

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

v cosecd = —

sin@

2 1
- cosec B =
sin? @

2 2 2 1 :

= (1—cos°8) cosec 8 = (1—cos“B) = 25 0)
S

+sin20 4+ cos26 =1
~sin2@=1-cos?28

= from (i), we have

1— cos?0) cosec?8 =sin? 0 =
( ) sinZ B
3. Question

What is the value of (1 + cot26) sin26?

Answer



To find: (1 + cot20) sin26
=1 + cot?2 8 = cosec? 8

« (1 + cot28) sin?6 = cosec? 8 sin2 6

Also, cosec 8 =

sinB
5 1
= cosec = ——
sinZ 0
= (1 + cot®8)sin® B = cosec’Bsin® B = — 9511128 =1
sin

4, Question

1

What is the value of iigin " 9+ —— 2
l+tan~ 06
Answer
. . . 2 1
To find: gin“® + ——
1 +tanZ8
w1+ tan26 =sec? B
. i 1 il 1
sin“ 6 + iz — Sin 0+ =
Also, we know that cpsf =
secB
2 1
= cos°0 =
sec?@
. 1 . 1 ]
=>sin’@8 + ———— = sin?0 + =sin?0 + cos?0
1 +tanZ@ sec? @
Also,
+sin20 4+ cos26 =1
. 1 . 1 ,
~sin’® + ——— = sin?0 + =sin’0 + cos?B8=1
1 +tanZ8 sec? @

5. Question

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

Given: sec B +tan B = X .cccvene (i)

To find: sec © - tan 6

We know that 1 + tan? 6 = sec? 6

> 1=-sec?0-tan? 8

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

=1 =sec? 0 -tan? 6 = (sec 6 - tan 6) (sec 6 + tan 8)

= From (i), we have

1 = (sec B -tan 08) x

= sech—tanb = —
X

6. Question

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

Answer



Given: cosec B —cot B = @ ..o (i)

To find: cosec 6 + cot ©

We know that 1 + cot? 6 = cosec? 0

= 1 = cosec? 6 - cot2 8

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

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

1 = a (cosec 6 + cot 0)

1
= cosecB + cotB = p

7. Question

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

To find: cosec? (90° — 8) — tan26

 cosec (90° - B) = sec ©

- cosec? (90° - B) = sec? 6

= cosec? (90° 6) — tan? B = sec? 6 - tan? B
Now, = 1 + tan? 8 = sec2 6

- cosec? (90° — B) — tan2 B = sec?2 B - tan? 8
=1+tan?@-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 .....ccee. (i)
~ sin A cos (90° — A) + cos Asin (90° — A)

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

=sinZ A + cos? A

Now, = sin2 @ + cos2 6 = 1

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

9. Question

1

=

Write the value of ¢cot™ 6 — ———.
sm- 6

Answer

1

sin® @

To find: cot?@ —

v cosecB = —
sin@



1
sinZ@

= cosec’d =

= cot?8 — = cot? B — cosec?d

sin® B

Also, we know that 1 + cot? 8 = cosec? 8

= cot? 0 - cosec?2 0 =-1

= cot?8 — — = cot?P — cosec? = -1
sinZ B

10. Question

If x = asin B and y = b cos 8, what is the value of b2x2 + a2y?2 ?
Answer

Given: x =asinBandy =b cos 6

=>x2=a2sin20and y2 =b2cos2H ... )

To find: b2x2 + a2y?

Consider b2x2 + a2y2 = b2 a2 sin?2 8 + a2 b2 cos? O

= a2 b2 (sin2 6 + cos? )

=a2b2 (1) [~ sin?26 + cos? 6 = 1]

- a2 p2

11. Question

If sinh = i , what is the value of cot 8 + cosec 6?
ﬁ

Answer

Given: sinf =

LR

To find: cot 6 + cosec 6
+sin20 4+ cos26 =1

~cos20=1-sin28

= cosB = 4/1—sin?0
0 L (4)2 16 25— 16 9
= = —[Z) = _ - N R
COS 3 o o -
Now, as cot@ — <258 _ 35 _ 2
sin @ 4/5 4
Also, cosecf= — = — = >
sinf 4/5 4
0 + 0 3 N 5 3+5 8 5
= o cosecB= -+ —= = — =
e

12. Question

What is the value of 9 cot26 — 9 cosec?6?

Answer

To find: 9 cot? 8 - 9 cosec? 8



Consider 9 cot?2 8 - 9 cosec? 8 = 9 (cot? 6 - cosec? )
Now = 1 + cot? 8 = cosec? 6
= cot2 0 - cosec2 B = -1

=9 cot26 -9 cosec?2 B =9 (cot?2 6 — cosec2B) =9(-1)=-9

13. Question
. 2 0
What is the value of Gtan~ 6 — —?
cos 0
Answer

To find: 6tan? 0 —

cos® 8
v sech = -
29 L
= sec’f =
cos?f
= 6tan?0— 55 = 6tan” 6 — 6sec’8 = 6(tan” 6 — sec” 6)
cos?0

Now, as 1 + tan? 6 = sec? 6

>tan?B8 -sec2f=-1

6
2 — = 2 — 2 = — = —
= 6tan“ 0 o520 6(tan“ 0 — sec*B) = 6 (—1) 6

14. Question

_ tan~6-sec” 6
What is the value of

cot“6-cosec” O
Answer

To find: tan® B-sec® @

cot?B—cosec?8
We know that 1 + tan? 6 = sec? 6

And 1 + cot? 8 = cosec? 8

>tan?20-sec?6=-1

And cot? 6 - cosec?2 6 = - 1
tan? B — sec?@ -1

= cot2@ — cosec2d -1 !

15. Question

What is the value of (1 + tan26) (1 — sin 8) (1 + sin 8)?

Answer

To find: (1 + tan2B) (1 — sin 8) (1 + sin B)
v (a-b)(a+b)=a’-b?

~ (1 + tan20) (1 — sin B) (1 + sin 6)

= (1 + tan2 6) (1 - sin2 B)

Now, as sin2 8 + cos2 6 = 1

=21-5iN28=0C0S20 oo, 0



Also, we know that 1 + tan2 8 = sec? 8 .......cc.o.......... (ii)
Using (i) and (ii), we have

(1 + tan26) (1 — sin 8) (1 + sin 6)

= (1 + tan2 8) (1 - sin2 B)

= sec? 6 cos? 6

v sech =
cosB

1
cosZB

= sec?f =
= (1 + tanZ2 8) (1 — sin B) (1 + sin B)
= sec? B cos? 6

=1 cos?B=1

cos?8
16. Question
If cos A = —, find the value of tan A + cot A.
25
Answer
. 7
Given: cosA = —

2

1]

To find: tan A + cot A
+wsin? A+ cos2A=1

=sin2A=1-cos?A

= sinA = /1 —cos?A
) ( 7 )2 L 49 625 — 49 576
N 25/ 625 625  .|625

sinA 24725 24
Now, as tan A = /=== _ =

cosA 7/25 7
And cotA = = —
tan A 24

n s con 2, 1 _ 576 +49 625
SENATOR= T T 54T T 168 168

17. Question

: 1
If 5in 6 = —, then find the value of 2 cot26 + 2.

Answer
. . 1
Given: sinf = 3
To find: The value of 2 cot? 6 + 2.

. . 1
Solution:sin 8 = -
3

1 1
~cosecf= —= —=3
sinf 1/3

= cosec2 9 =32=9

24

25



Also, 1 + cot? 8 = cosec? 8
= cot?28 =cosec2f-1=9-1=8
=>2cot20+2=2(8)+2=16+ 2 = 18Hence, the value of 2 cot?2 6 + 2 is 18.

18. Question

3
If cos® =, then find the value of 9 tan26 + 9.
4

Answer

) 3
Given: cosB = =
4

To find: 9 tan2 6 + 9

1 4
v sech = = -
cosB 3

2
4 16
SECE g = (5) = =

9

Also, we know that 1 + tan? 8 = sec? 6

16—9 7
tan® e = 2p—1= ——1= = -
= tan sec 9 9 3

7
:>9t31128+9=9(§)+9=?+9=16

19. Question

If sec28 (1 + sin B) (1 — sin 8) = k, then find the value of k.

Answer

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

To find: k

Consider sec28 (1 + sin 8) (1 — sin 8)

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

~ sec20 (1 + sin B) (1 — sin 8) = sec? B (1 - sin2 B)
Now, as sin2 8 + cos2 6 = 1

=cos28=1-sin2@

= sec? 0 (1 + sin 8) (1 — sin 8) = sec? B (1 - sin? 9)

= sec? 8 cos? 6

Now, - secB =
cosB

1
cos?8

= sec’f =

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

= sec? 8 cos? 6

L =1

= cos“f =
cosZB

>k=1

20. Question

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



Answer

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

To find: A

Consider cosec26 (1 + cos 8) (1 — cos 6)

v (a-b)(a+b)=a’-b?

- cosec?0 (1 + cos 8) (1 — cos 8) = cosec? 8 (1 - cos? 8)
Now, as sin? 8 + cos? 8 = 1

=sin20 =1 - cos? 8

= cosec?8 (1 + cos 8) (1 — cos B) = cosec? 8 (1 - cos? 0)

= cosec? 6 sin? 6

Now,  cosec B = —
sing

1

2
= cosecB= ——
sin?@

= cosec? 6 (1 + cos 8) (1 — cos 8) = cosec? 6 (1 - cos? 8)

= cosec? 6 sin2 6

L i 6=1
= sin“ @ =
sinZ B

21. Question

If sin26 cos28 (1 + tan28) (1 + cot28) = A, then find the value of A.
Answer

Given: sin28 cos?8 (1 + tan28) (1 + cot28) = A

To find: A

We know that 1 + tan? 8 = sec? 6

And 1 + cot? 8 = cosec? 0

= sin26 cos26 (1 + tan28) (1 + cot28)

= sin2 6 cos? B sec? B cosec? B

Now, ~ cosec 8 =

sinB
5 1
= cosec 8 = ——=a
sin?@
1
And =~ gsech =
cos8
5 1
= sec<0 =
cosZB

= sin2 0 cos? B (1 + tanZ 8) (1 + cot? B)

= sin? 6 cos? 6 sec? 6 cosec? B

1

a2 2
=sin“fcos*® — ——=1
cos28 sin?@
>A=1

22. Question



q
If 5x = sec ® and — = tan G, find the value of 5
X

5 I’J
. Qui—
<2

Answer

Given: 5x = sec 6

secB
=X=
5
2
2] .
=y EEE (i)
25

And i = tan®

5
tan 0
,_ 25
tanZ 6
o 1 mete )
x2 25

To find: & (Xz — i)

%2

Consider 5 (Xz — i) =5 (seczﬁ - t—t) [Using (i)]

x? 25

-5 (&29 _ ta;ﬁ) [Using (il)]

25 B

(sec2 0 —tan?B

_ 2 (sec’B — tan” 6)
25 5

Now, as 1 + tan2 6 = sec? 8

=>1=sec2f-tan? 6

1 1 1
(- L) = L tscto ey L
=5 X"~ 5(sec an” 6) £
23. Question

-
If cosec 8 = 2x and ¢cotB = =, find the value of 2
X

X -

1 ]
L
Answer

Given: cosec 6 = 2x

cosec 6
2

=xX=

cosec?@ .
= x? = PR (i)

2
And cotB = -

2
cotB

=xX=

1 ) .
A (i)
x2 4

To find: 2 (Xz — i)

%2



Consider 2 (XZ _ i) —9 (“’SZCZE_ ?Z) [Using (i)]

%2

—9 (cosecza_ cotza) [Using (ii)]
4 4

5 (cosecgﬁ — cot? B)
=2 (——F

=3 (cosec?8 — cot?B)
Now, as 1 + cot2 8 = cosec? 6
= 1 = cosec? 6 - cot? 8

1 1 1
=2 (xz— —) = — (cosec?0 —cot?8) = =

x? 2 ( ) 2

1. Question

If sec © + tan 8 = x, then sec 6 =

X +1

X

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

To find: sec 6

We know that 1 + tan? 8 = sec? 6

>sec?2f-tan2@ =1

~a2-b2=(a-b)(a+b)

. sec2 B -tan2 8 = (sec B - tan B) (sec B + tan 6) = 1
= From (i), we have

> (secB-tanB)x =1

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

Adding (i) and (ii), we get

secB + secBf=x + 3

x2+1

= secf = ———
2%

x2 +1

= sec = —
2%

2. Question

Ifsec6 + tan 8 = x, thentan 6 =



Answer
Given: secB +tan 6 = X ..ccceeee (i)

To find: tan 6

We know that 1 + tan? 8 = sec? 6

>sec2B-tan20 =1

~a2-b2=(a-b)(a+b)

~sec?2 0 -tan? 0 = (sec B — tan 6) (sec B + tan 0) = 1
= From (i), we have

> (secB-tanB)x=1

= secB —tanb = é ..................... (ii)

Subtracting (ii) from (i), we get

1
tan® + tanb =x— "

x?—1

= 2tanf =

x2—1
2%

= tanb =

3. Question

1+sin@
____ isequalto
1—-sm6
A.sec 6 + tan 6
B.sec® —tan 6
C. sec28 + tan26
D. sec28 — tan28
Answer

denominator) by cos 6.

To find: |1*sin®
1-sin@
Consider [1*sin8
1-sin@



Dividing numerator and denominator by cos 6, we get

. '1 + sinB [ 1 sin B
1 +sinB _ cos@ _ |cos@ " cos@
1—sin® 1—sinf 1 sinb
\ cos@ \ cos@ cos@
1
v sech =
_ sec + tan® cos@
6t sin@
sec ané andtanf =
osB

Rationalizing the term by multiplying it by \secB + tanB:

: '1 + sin® [ 1 sin@
1 + sin@ B c0s8 __ |cosB  cos@ sechb + tanB
1—sin® | 1—sing 1  sinb®  |secH—tanh
\ cosB \ cos8 cosB@

secO + tan® secB + tan®
X
secO—tanb secO® + tan®

(sech + tanB)2
sec?B —tan?0

Now, as 1 + tan? 6 = sec? 6

>sec?2B-tan20 =1

1 + sin® (secB + tan@)2
1—sin® .| sec2B —tan?h

— _
= /(sech + tanB)? = secH + tanb

4. Question

The value of ﬂ is
V 1—cos6

A. cot 6 — cosec 6

B. cosec 6 + cot 6
C. cosec?6 + cot28

D. (cot 6 + cosec 8)2

Answer

denominator)_by sin 8.
To find; |1+cos@
1—cosB
Consider |L*cos®
1-cosB

Dividing numerator and denominator by sin 8, we get

-
1 cos B

_— + —= v cosecB=——

1 + cosB _ |smB + Ssme _ cosec @ + cotB sin@

1 —cosB@ 1 cosb cosec B— cotB cos@

\ sinB sinB and cot@ = sin ®

Rationalizing the term by multiplying it by \/cosec 8 + cotB:



-
1 + cosB
1+cosb  |5;g ™ sime

1—cos® 1 cosB
\ sin@ sinB

cosec® + cotB

cosec 8 — cotB

cosecB + cotB cosec B + cotB

X
cosec® —cot® cosecB + cotB

(cosec 8 + cotB)?2
cosec?8— cot20

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

= cosec2 B - cot26 =1

1+ cosB (cosec® + coth)?
1—cosB cosec?B — cot?0

= /(cosec® + coth)?

= cosec B + cotB
5. Question
sec? A — sec? A is equal to
A. tan? A — tan? A
B. tan* A — tanZ2 A
C.tan* A + tanZ 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 6 = sec2 6.
To find: sec* A - sec? A

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

= sec* A - sec2 A = (sec? A)2 - sec? A

= (1 + tan2 A)2 - (1 + tanZ2 A)
=1+tan*A+2tan2A-1-tanZ A

=tan* A + tanZ A

6. Question

cos? A — sin? A is equal to

A.2cos? A+ 1

B.2cos?A -1

C.2sin2A-1

D.2sin2A+1

Answer

To find: cos* A - sin4 A

Consider cos? A — sin% A = (cos2 A)2 - (sin2 A)2

va?-b2=(a-b)(a+b)



= cos* A - sin% A = (cos? A)2 - (sin2 A)?

= (cos? A - sin? A) (cos? A + sin2 A)

(cos? A - sin2 A) [+ cos? A + sin2 A = 1]
= cosZ A - (1 - cos2 A) [+ sin2A = 1 — cos2A]

cos?A-1+cos?2A=2cos?A-1

7. Question

sin@®
is equal to

1+cosB

1+ cosB
sin 6
Bll—cose
cos 0
Cl—cme
5in 6
Dll—sme
cos0

Answer

To find: sin®
1+ cosB

Consider sin 6

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

sin @ 5in@ 1—cosB sin® (1 — cosB)
1+ cos8 1+cosB  1—cosB (1 + cosB8)(1—cosh)

_ sin@®(1-cos8) . _ — 22 _p2
= —(1—::0328] [~(a-b)(a+b)=a b-]

+sin20 4+ cos26 =1
=sin20 =1 -cos? 8

sin @ sin® (1—cosB) sinB(1—cosB) 1-—cosb
1+ cos8 (1—cos28) sinZ@ ~ sin®

8. Question

sin B cosB
1 is equal to

l-cot8 1—tan®
A. 0
B. 1
C.sin 6 + cos 6
D. sin ® — cos 6
Answer

. sin B cosH
Given:

l—cote__l—tm18



sin@ cosB
1—cot® 1-tan@

To find:The value of

Solution:
Use:
sinf cost
tanf = ———, cotf) = ——=
cost sind
So,
sin@ cos@ sin@ cos@ sin@ cos@
1-—cot® | —tanB |_cos® sing — Snf-coshs C050—5in8
~ sine@ " cose sin@ cos@
sin?@ cosZ@

_l’_
sin® —cos B cosB —sinB

sin? @ cos?0

sin® —cos® sin® —cosO
sin® B — cos?@
sin® — cosB

Using the identity,
a2-b%=(a-b)(a+b)

sin® cos@ sin?@ —cos?®  (sin® — cosB)(sin® + cosB)

+ =
1—cotB 1—tan® sin @ — cos@ sin® — cos@
=sinf + cosB

9. Question

The value of (1 + cot 6 — cosec 68) (1 + tan 6 + sec 0) is
A. 1l

B. 2

C. 4

D.0

Answer

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

Consider (1 + cot 6 — cosec 8) (1 + tan 6 + sec 0)

_(l+cosﬁ 1)(l+sillﬁ+ 1)
N sinf sinB cosf  cosB

osB 1 sin® 1 ]

wcoth = cosecB= —— tanb = secO =

sinf’ 5in 0 cos B’ cos0

(sinﬁ + cosB— 1) (cosﬁ + sin@ + 1)

sin@ cosB
_ ((51119 + cos@) — 1) ((sine + cosB) + 1)

sin B

—_—

cos@

(sinB + cos@)?-1 [~ (a-b)(a+b)= a2 - bZ]
sinB cos@

sin?f® + cos?® + 2sinBcosB—1
sin® cos®

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

2 sinBcosO
sinfcos®



10. Question

tan 0 tanf
+ is equal to
secB—-1 secB+1
A.2tan 6
B. 2 sec 6
C. 2 cosec 6
D. 2 tan 6 sec 6
Answer
To find: tan B tanB
secB-1 secB +1
Consider tanB tanB
secB-1 secB +1
tan 8 sin@ 1
Tang = ——,8eCo =
cosB cosB

sin@ sin@ sin@ sin@

tan® tan 8 cosd o=@
+ = 1 + — = T-cosm T Ticoso

.secﬁ—l see®+1
cos@ 1 c‘059-+ 1 cos@ cos@

sin® N sin®B
" 1—cosB® 1+ cosB

sin® (1 + cos®) + sin6 (1 —cosH)
(1—cosB)(1 + cosB)

sin® + sinBcos® + sinB — sinBcosHO

(1— cos2 @)
_ 258 Gin29 = 1 - cos? 6]
sinZ 8
2
" sinB

1
= 2 cosecB [ cosech = —]
sin®

11. Question

(cosec 8 — sin B) (sec 8 — cos B) (tan 6 + cot 8) is equal
A.0

B.1

C. -1

D. None of these

Answer

To find: (cosec 6 - sin B) (sec 6 — cos 0) (tan 6 + cot 6)

1 1 sin @ cos8
v cosecf= —,secB= —,tanf = —,cotB =
cosB c

- y -
sin @ os@ sin@

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

( 1 . 9)( 1 G) (sinB N cosB)
= \sine ™7/ \cose ~ °*%)\cose T sine
(1 sin? 8\ /1 — cos?8 [sin’B + cos20

N sin cosf sinBcos 0

Now, as sin28 + cos 26 = 1




=sin20 =1-cos?8

And cos2 0 =1 - sin2 0
1—s5in?0\ (1 —cos?8\ (sin’8 + cos’BO
= sin® cosB sin@ cos®
cos?@\ (sin? 0 ( 1 ) )
~ \ sinB cosB / \sinBcosh/

Hence the answer is 'B'

12. Question

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

B. ab

C. a%b*

D. a2 + b2

Answer

Given: x =asin®andy =b cos 6
=>x2=2a2sin20and y2 = b2 c0S2 6 ..ccovrvvreereeenn (i
To find: b2x2 + a2y?

Consider b2x2 + a2y2 = b2 a2 sin2 8 + a2 b2 cos2
= a2 b2 (sin2 6 + cos? B)

=a2b2 (1) [~ sin?6 + cos? 6 = 1]

= a2 b2

13. Question

If x =asecBandy = b tan 8, then b2x2— a2y?2 =
A. ab

B. a2— b?

C. a2 + b?

D. a2 b?

Answer

Given: x =asecBandy =btan 6
>x2=2a%sec?0andy?=b2tan? 0 ..o 0]
To find: b2x2 - a2y?

Consider b2x2 — a2y2 = b2 a2 sec2 6 - a2 b2 tan2 6
= a2 b2 (sec? B - tan? 0)

=a2b2 (1) [+sec? 6 -tan2 6 = 1]

= a2 p2

14. Question

cotB N tan 6
cotO—cot3B6 tanO-—tan30

is equal to



A. O

B.1
C. -1
D. 2
Answer
To find: cot8 tan®
" cotB—cot3B tan 6—-tan36
Consider cot@ tan®

cot8—cot38 tan 8-tan3@

cotB(tan® — tan36) + tan® (cot® — cot30)

(cotB — cot38)(tanf — tan 38)

cotBtan® —cotOtan 30 + tanBcot® —tanb cot30

cotBtan® — cotf8tan 36 — cot30tan 6 + cot36tan 30

1—cotbtan36 + 1 — tanB cot36
~ 1—cotBtan30 —cot30tanB + 1

2—cotBtan30 —tan B cot 36
2 —cotBtan30 —tanBcot36
15. Question

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

B. 1

C. -1

D. None of these

Answer

To find: 2(sin® 8 + cos® B8) - 3(sin% 6 + cos? B)
First, we consider

sin® 8 + cos® 8 = (sin2 8)3 + (cos? 6)3

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

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

= sin® 6 + cos® 6

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

- cotf =

1
—— =cotftanb=1
tan ©

= (sin2 B + cos? B8)3 - 3 (sin2 8)2 cos? B - 3 sin2 B (cos? 6)2

=1-3sin*0cos26-3sin26 cos? B [+sin2 6 + cos2B =1]

=1 -3sin2 6 cos? 6 (sinZ B + cos? B)

=1-3sin20cos2 0 [~sin28 +cos?20=1].... i

Next, we consider

sin* 6 + cos* 6 = (sin? 8)2 + (cos? 8)2
Now, as (a + b)2 = a2 + b2 + 2ab
=>aZ + b2 = (a + b)? - 2ab

=sin? 8 + cos* 8

= (sin2 8)2 + (cos? 0)2

]



= (sin2 6 + cos2 6)2 - 2 sin2 6 cos2 B
=1-25sin20cos26 [~sin28 +cos28 =1] ... (i)
Now, using (i) and (ii), we have

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

= 2(1 - 3 sin2 6 cos2 B) - 3(1 - 2 sin? 6 cos? 6)
=2-6sin20cos2 6 -3+ 6sin2 B cos? B
=2-3=-1

16. Question

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

B. 12

C. 25

D. None of these

Answer

Given: acos 8 + bsin 6 =4

Squaring both sides, we get

(a cos 6 + b sin 8)2 = 42

= a2 cos? 0 + b2sin2 0 + 2absin 6 cos O = 16 ......... (i)
andasinB®-bcosB =3

Squaring both sides, we get

(asin 6 - b cos 0)2 = 32

= a2sin28 + b2cos26-2absinBcosB=9 ... (i)
To find: a2 + b2

Adding (i) and (ii), we get

a2 cos? 8 + b2 sin2 B + 2ab sin 6 cos 6

+a2sin28 +b2cos2B-2absinBcosO=16+9

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

> a2+ b2 =25[+sin28 + cos26 =1]

17. Question

Ifacot® + b cosec® = p and b cot 8 + a cosec 8 = g, then p2- g2 =
A. aZ- b2

B. b2— a?

C.aZ + b2

D.b-a

Answer

Given: acot® + b cosec 6 =p

Squaring both sides, we get

(a cot B + b cosec 8)2 = p?



= a2 cot? § + b2 cosec? 8 + 2ab cot B cosec 6 = p? .....(i)

and b cot® + acosec 6 =q

Squaring both sides, we get

(b cot 8 + a cosec 8)2 = g2

= b2 cot2 8 + a2 cosec? 8 + 2ab cot 8 cosec 6 = g2 ......(ii)

To find: p2 - g2

Subtracting (ii) from (i), we get

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

= P2 - q2 = a2 (cot? 6 - cosec? B) + b2 (cosec? B - cot? 8)

a? (- 1) + b2 (1) [v1 = cosec? B - cot? 6]

=p2 - a2

18. Question

The value of sinZ 29° + sinZ 61° is

Al

B. 0

C. 2 sin2 29°

D. 2 cos? 61

Answer

To find: sin? 29° + sin261°

Consider sin? 29° + sin261°

29 =90-61

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

= sin2 29° + sin261° = sin2 (90° - 61°) + sin2 61°
= cos? 61° + sinZ 61°

=1[sin26 + cos2 6 = 1]

19. Question

If x =rsinBcos @,y =rsin B sin @ and z = r cos 8, then
A.x2+y2+zz=r2

B. x2 4+ y2—z2 =12

C.x2—y2 + 722 =

|
=

D.z24+y2—xy=r
Answer

Given: x =rsin ©® cos ¢, y = rsin 8 sin ¢ and z = r cos 9,
Solution:x = r sin 6 cos ¢

Squaring both sides, we get

x2 = r2 sin2 6 cos2¢ .......... (i)

andy =rsin 8 sin ¢



Squaring both sides, we get

= y2 =r2sin2 0 sin¢ .......... (i)

z = r cos BSquaring both sides, we get

=722=r2c0s28 ... iii)

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

x2 + y2 + z2 = r2 sin? B cos2¢ + r2 sin2 6 sin2¢ + r2 cos? 6
= r2 (sin2 6 cos2¢ + sin? 6 sin¢ + cos2 0)

= r2 [sin2 6 (cos2¢ + sinZ¢) + cos? 6]

+sin2 8 +cos?2 0 =1

= r2 [sin2 6 + cos? 8]

Again apply the identity sin26 + cos28 = 1

= r2 Hence x2 + y2 + z2 = r2

20. Question

If sin 8 + sin? = 1, then cos28 + cos?6 =

A -1

B. 1

C.0

D. None of these

Answer

Given: sin 6 + sin2 9 = 1

=sinB=1-5sin?26=cos?6 [~sin2 6 + cos2 6 = 1]......(I)
= Sin2 8 = (cos? 6)2 = cos? B ......(ii)

To find: cos? 8 + cos* 6

Consider cos? 8 + cos* 8 = sin 8 + sin2 8 [Using (i) and (ii)]
= 1 [Given]

21. Question

Ifacos® +bsin®=mandasin® —bcos B =n, then a2 + b2 =
A. m2- n2

B. m2n2

C.n%2- m2

D. mZ + n2

Answer

Given: acos 68 + bsin® =m

Squaring both sides, we get

(a cos B + b sin 8)2 = m2

= a2 cos2 B + b2 sin2 6 + 2ab cos B sin B = m2 ._...(i)
Andasin®-bcos6 =n

Squaring both sides, we get



(asin 6 - b cos )2 = n?

= a2 sin? 8 + b2 cos2 B — 2ab sin B cos B = n2 ......(ii)

To find: a2 + b2

Adding (i) and (ii), we get

a2 cos? 8 + b2 sin2 B + 2ab cos 6 sin 6 + a2 sin2 B + b2 cos? 8 - 2ab sin 6 cos 8 = m2 + n2
= a2 (cos2 6 + sin2 8) + b2 (sin? 8 + cos2 6) = m2 + n?

=> a2 +b%2=m?+n?[-sin? 0 + cos? 6 = 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 + cosZ A = 1

= cosA=1-cos?A =sinZA[sin2A+cos2A=1]...(%)
Squaring both sides, we get

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

To find: sin? A + sin* A

Consider sinZ A + sin* A = cos A + cos2 A [From (i) and (ii)]
=1

23. Question

¥ 7Y

‘.‘
If x =asecBcos ¢,y =bsecBsin@andz=ctan 8, then X__

a- b°

Answer

Given: x a sec 6 cos ¢
Squaring both sides, we get
x2 = a2 sec? B cos2¢

andy = b sec 6 sin ¢



Squaring both sides, we get
y2 = b2 sec? 6 sinZ¢
Andz =ctan 6

=>z2=c2tan?6

2
= tan’6 = % ......... 0)
. xe 1_,2
To find: = + =

2 z 2 z z z P
Consider * 4 ¥~ _ 3°sec’8cos’¢ , Dbisec Bsin" ¢
a? b2 a2 b2

= sec? B cos2¢ + sec? 8 sin2¢
= sec? 0 (cos2¢ + sinZp)
= sec? B [+ sin2¢ + cos?¢p = 1]
=1+tan20 [+ 1 + tan? 6 = sec? 0]
72

c2
24. Question

Ifacos® —bsin® =c,thenasin® + bcosB =

D. None of these

Answer

Given: acos B -bsinB =c

To find: a sin © + b cos 6

Consideracos 8 -bsinB =c

Squaring both sides, we get

(a cos B - b sin 8)2 = ¢2

v (a-b)2=a?+b2-2ab

~acosB-bsinB =c

= a2 cos2 6 + b2 sin2 6 - 2ab sinB cos B = c2 ......(i)

Now, = sin2 8 + cos2 6 =1
~sin28=1-cos?0andcos?28=1-sin?20

= From (i), we have

= a2 (1 - sin2 8) + b2 (1 - cos2 B) - 2ab sin B cos B = c2
> a2 -a?sin2 8 + b2 - b2 cos? B - 2ab sin 6 cos 6 = ¢2
= a2 + b2 - (a2sin2 6 + b2 cos? B + 2ab sin 6 cos B) = c2
= - (a2 sin2 8 + b2 cos2 6 + 2ab sin 6 cos B) = c2 - a2 - b?

= a2 sin?2 8 + b2 cos2 6 + 2ab sin 6 cos B = a2 + b2 - c2



= (a sin 8)2 + (b cos 6)2 + 2 (a sin 8) (b cos 6) = a2 + b2 - 2

= (asin B + b cos B)2 = a2 + b2 -2

= 3sin® + bcos® = ++vaZ + bZ — 2
25. Question

9 sec2 A — 9 tan? A is equal to

A. 1l

B. 9

C.8

D.0

Answer

To find: 9 sec2 A - 9 tanZ A

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

~9sec2A-9tan2 A = 9 (sec? A - tan? A)
=9 (1 +tan2A-tan2A) =9

26. Question

(1 +tan B + sec B) (1 + cot ® — cosec B) =
A.0

B. 1

C. 1

D. -1

Answer

To find: (1 + tan 6 + sec 8) (1 + cot 8 — cosec 0)

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

(1+51119+ 1 )(1—1—':059 1 )
cosB cos@ sin@ sin®

os0 1 sin@
sin@’ no’ cos 9

(cosﬂ + sinf + l) (Sinﬁ + cosf—1
cos©

wcoth =

—_—

sin®

cosecBb= ——,tanb = ——,secB =
si

cosB

_ ((51119 + cosB) + 1) ((sinﬂ + cosB) — 1)

cos@

. (sin® + cosB)*-1 [~(a-b)(a+b)= a2 - b2]
sinB cos@

sin’@ + cos?B + 2sinBcosf— 1
sin@ cosB

— 1+ 2sinBcosB-1 [ sin2 8 + cos2 § = 1]
sin B cosB

2 sinBcosH
sinfcosB

27. Question

(sec A + tan A) (1 —sin A) =

sin®

}



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 = S22
cosA cosA
A + tanA)(1— sinA ( ! +SmA)(1 inA)
= (sec an — sinA) = —sin
( ) ) cosA cosA
(1 + sinA) (1-sinA)
= (—— —sin
cosA
v(a+b)(a-b)=a?-b2
. , _ (1+sinA o _ 1-sin®A
~(secA + tanA)(1—sinA) = ( Y )(1 sinA) = oy
Also, sin2 A + cos?2 A=1=1-sin2 A =cos2 A
(secA + tanA)(1— sinA) 1—sin?A cos?A A
= (sec an —sinA) = = = C0S
cosA cosA
28. Question
l+tan" A
" isequalto
l+cot” A
A. sec? A
B. -1
C. cot? A
D. tanZ A
Answer

2
To find; L *tan A
1+ cotZA

1+tan®A
1+ cot®A

Consider

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

. 1+tanZA secZA _ 1/cos?A

1+cot?A  cosec2A  1/sinZA

sin? A 5 sinA
= ———=tan“A |~ tanA =
cosZA cos

¥
sin

1
[ secA = — and cosecA=
cosA




