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 = sin?4
Therefore, L.H.S = sin? A . cosec? A
Now, cosec? A = +
sin® A
Therefore, L.H.S = sin? A . + =1
sin® A

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

Hence, Proved
2. Question
Prove the following trigonometric identities:
(1+cot®> A)sif A=1
Answer
Consider,
(1+cot2A)sinZA
As we know 1+cot?A = cosec?A
Putting the values we get,
(cosec2A)sin2A
As we know,cosec A = 1/sinA
So,

= ; X sin?A =1

9
sin“A

hence proved

3. Question

Prove the following trigonometric identities:
tan* gcos’ 8 =1—cos® &

Answer



... ST -
ta scos” 8 = — = COS™ &
coss &

=sin’ #
=1-cos°#

Hence Proved.
4. Question

Prove the following trigonometric identities:

cosecoyl-cost e =1

Answer
. 1 —
EOSEL'_Q\II—EOS‘_"= - JSII‘T?
sing
1
=— = 8INg
sng
=1

Hence Proved.

5. Question

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

Answer

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

Hence Proved.
6. Question

Prove the following trigonometric identities:

tanef; = secAcosecd
tang

Answer
1 tan®s +1
tans + =—__ ~
tang tang
.. COS8
=5eC" fx —
sing
1 cosé
=— —
cos"# siné
1 1
= > =
cosé  sing

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

cos¢ _ 1-+sing
1-sing  cosé

Answer

Cosg  _  Cosé _\(1—sin5

1-s5ing 1-sing 1+sing
cos&({1+sing)
© 1-siré
cos&{1+sing)

cos*s
_1+sing
Cosé

Hence Proved.



8. Question
Prove the following trigonometric identities:

cosg  1-sing
1+sing cosé

Answer

CoOss  _  COsE Kl—sin:"’

1+sing 1+sing 1-sing

cos&{1-sing)
1-sirf g

cos&{1-sing)
cos® 8

_1-sin#

" “cose

Hence Proved.
9. Question

Prove the following trigonometric identities:

cos? A + . 1
1+cot? A
Answer
EOS:A—;,=EOS:A—;,
l+cot" A cosecA
=Cos® A+ S A
=1

Hence Proved.
10. Question

Prove the following trigonometric identities:

sin2A7; =1
1-tan* A
Answer
SMA+— L —srfAs_L
1+tamr A sect A
=5 A +cos® A

=1
Hence Proved.
11. Question

Prove the following trigonometric identities:

1-cosB
cos =cosecH-cotBa
1+cosb

Answer

[L-cosé _ [L-cosé 1-coss
Yi+cose WYil+coss 1-coss

(1-cosa)
1-cosé@
sing
1 coss
T sing sing
= cosecs —coks

Hence Proved.



12. Question

Prove the following trigonometric identities:

1-cos6é _ sing
sing 1+coseg

Answer

1-cosd _1-cosé 1+coss
sing sing 1+coss
1-cos' @

T 5iné(1+cosa)

_ Si €

" sing{1+coss)

_ sing
l+cose

Hence Proved.
13. Question

Prove the following trigonometric identities:

_SNY _ oseco-cota
1-cosd
Answer

sing sing  1+cosé

= =
l-cosé 1-cosé 1l+cosé
sing {1+ cosé)
1-cos 8
Sing|{1+cosé)
a SirF &
1+cos@

As. ; = cosec f
sin @
cos

and ———>==cot #
sin f

Hence Proved.
14. Question

Prove the following trigonometric identities:

H—!M = (seco -tang)
1+sing

Answer

1-sing l—sinﬁ‘c 1-sing
1+sing 1+sing 1-siné

B (1-sing)
T 1 sims
(1-sins)
T T osE
_[(1-sins™’
\ cosg )
1 sing "’
| cosé cose)

=(secs -tans)
Hence Proved.

15. Question



Prove the following trigonometric identities:
(cosecé + sin@)(cosecd - sind) = cot? 9 + cos? @
Answer

Consider,

(cosecB + sinB)(cosecH - sinb)

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

we get,

(cosecB + sinB)(cosech - sinB) = cosec?H - sin26
As we know 1+cotZA = cosec?A

and 1-cos2A = sin2A

So,

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

=cot2A +cos2A

Hence Proved.

16. Question

Prove the following trigonometric identities:

(1+cot*@)tane

5 =cote
sec @
Answer
2
To prove: (-cot’f)tans cota

sec’ @
Proof:Use the identity cosec26 = 1 + cot28and the formula cos6=1/ sec and cosec8=1/sinB, tan6= 1 / cotBcotd = cosb / sind

(1+cot® &)tans _ cosec’sx=tans
sect & B sec’e
_ cos' é=tang
- e

Cos™ & -
= _ ° «tang

sir? 8
=cot? g=tans

',

Hence Proved.

17. Question

Prove the following trigonometric identities:

(secd + cos &) (secd — cos 6) = tan’ 6+sin* @

Answer

To Prove: (seco- coss)(secsd — cosd) =tan 9-sin*o

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

so,

(secB + cosb ) (sech - cosB) = sec? - cos26 ...... (1)

We know,sec?6 = tan26 + 1



sin28 + cos?0 = 1

Use the identities in the eq. (1)(sec® + cosB ) (sech - cosB) = sec?B - cos2B
= (tan?8 + 1) - (1 - sin28)

= tan?0 + 1 - 1 + sin2@

= tan26 + sin28 Hence proved.

18. Question

Prove the following trigonometric identities:

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

Answer

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

= ;' secA - IA xsinA.;;'secA—tanA';

= [secA -tanA|(secA+tanAa)
= (sec A-tar* A)

= tanf A +1-tar? A)

=1

Hence Proved.

19. Question

Prove the following trigonometric identities:
(cosecA-sinA)(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,

= # Caind L ea | sind Cf)bA
sinA cosA cosA  sinA

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

As we know,sin2A+ cos2A = 1

cos2 A sin?A 1
sinA cosA cosA

Hence Proved.

20. Question

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

Answer



LHS.: tarf & —sirf 6 = -1
co
_ 8 6 -8 #C05° 8
a oS @
SinF & —sin 81— sin’® &)
= —

Cos

_sifé-sin'é+gin ¢

- o5 @

=3 _F: =8t 8
Cos 8

=tar® & sin &

=RHS

Hence Proved.
21. Question
Prove the following trigonometric identities:
(1+tan’ 8)(L—sing)(1+sing) =1
Answer
(1+tan®8)(1-sins)(1+sins)
=sec?s(1-sin* &)
=sgect foost &
=1
Hence Proved.
22. Question
Prove the following trigonometric identities:
sin? Acot® A + cos® Atan® A=1
Answer
given : sin’ Acot® A+ cos’ Atar® A=1
To prove : Above equality holds.
Proof: Consider LHS,we know,

th = cosf and tanfl = sint

co :
sinf cost

using these

Sirf Acot® A +cos® Atar A

o, COFFA : ., SITA
=8N Ax —— +C05" A> =
‘ SN A ) cos® A
=C0sTA+sin A

=1
Which is equal to RHS.

Hence Proved.

23 A. Question

Prove the following trigonometric identities:

2cos?e-1
singdcos @

cotd-tang =

Answer



cosg  siNg
sing  coss
COS" 6 —SirT” 8
T sing.cosé
cos® 6 -1 -cos* )

LH.5: coté-tans =

SiN£.CO5 8
_coss-1l+cos s
~ sinécosé
_2cosfE-1

- =RHS5
SINS.CO58

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

2sin’9-1

tang-cotg=2"_""<
sing cos ¢

Answer

LH.S: tan?—cot§=smf—cgsf
Ccosg  sing
sin® & — cos” &
singcoss
sinf 8 —(1-sim &)

singcosé
_simfs-1+sin's
T sinscoss
_ 2Zamre-1
" sinécoss

Hence Proved.
24, Question

Prove the following trigonometric identities:

cos? @ )
_ —-cosecd+sing =0
sing
Answer
0S8 _ osecs+sing="059__1 . qng
sing sing  sing
_ oS é-1+s8inE
sing

(cos® & +siné)-1

sing

e
-

=2"-_0
sin g

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

1 1

— - .- =2sec’A

1+sinA 1-sinA

Answer

1 1 _1-sinA+l+sinA

1+s5in4 1-sinA 1-sin® A
oz
cos® A
=Z2sec’ A

Hence Proved.
26. Question

Prove the following trigonometric identities:



1+sing coséd
cosd 1+sing

= 2secd

Answer

1+sing  coss _ 1+siPfé+2s8ing+cos s

Coss 1+tsing coss(l+sing
_1+1+2sns
cos8(1+sing)
_ 2+2sing
T cose(1+sing
_ 2(1+sing

" cose(1+sing

2

T Coss
= 25208

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

(L+singf - (1 -singy 1-sin’g
2cos’ @ 1-sin’@

Answer
(1+sing)® +(1-sing® 1+sin’
2cost s 1-sir
_1+sin #+2sing +1 +sin° §—2sing
2cos’ 8

&
v

_2+2s5i g
" Zcos s
2(1+sin® &)
T Zcooss
[1+sin” &)

Hence Proved.
28. Question

Prove the following trigonometric identities:

l+tan’d _ ‘1-taney
l-cot?d |1-cotg)

=tan®é
Answer
Use the formula:

sind and cotf) = cosf

tanf = -
cost! sinf



COS & + 58I &

&
l+tans _~"tosfe __ cose
1+cot*s Cos*é sSiIMé+cosé

sirr 8 Sir 8
sin’ 8 .
= — =tams
cos &
Now,
. . [y_sing" [coss-sing T
fl-tans" _ cosé | _ cosé
\l-cots)! | 1 COS5 | | SINf-COSE |
- ]

VUosine) L sing
(cosé —sing™ o

_ Cosé - (Ccosé —-sing) sing |

| §ing —cos8 | | coss —(cosé —sing) |

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

l+-secd  sin’g
secd 1-coseg

Answer

(1+cos#){l-coss)
(1-cosé)
1-cos® &
(1-coss)
sinF &
1-cosé

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

tane cot g

— " =1-+tan@-+cote
l1-cotg 1-tane

Answer

tang cot g

— +_— =1-tanéd+cot@
1-cotg 1-tane

Given :
To prove: Above equality.

1
Taking LHS Use tanfl = —— ., cot = ——
d cotf ’ tand



tan 6 cotf
1— cotf + 1—tané®

1

_ tan tan 0

tan @
B tanZ @ N 1
" tanf—1 tanf(1—tanf)
= 1 (’amzﬂ ! )
" (tanf — 1) tan 6

tan®0 —1

=tan6(tan6 —-1)

_ (tan® — 1)(tan® 6 + tan 0 + 1)
- tan @ (tanf — 1)

[using a®- b® = (a- b)(a% 4+ ab + b?)

tand + tan 6 41
tan 6

—tan 0 4+1+4cot @

= RHSHence Proved.

31. Question

Prove the following trigonometric identities:
sec® @ =tan® 6+~ 3tan’ @sec’ 9+ 1

Answer

Taking RHS

tan®@ + 3tan26sec?6 + 1

= (sec?0 - 1)3 + 3(sec?6 - 1)sec?6 + 1
[As, tan20 = sec?8 - 1]

= (sect0 - 1 - 3sec?8 + 3sec20) + (3sec? - 3sec?B) + 1
[(a + b)3 = a3 - b3 - 3a%b + 3ab?]

= secb9= LHSHence Proved.

32. Question

Prove the following trigonometric identities:
cosec®d = cot® ¢+ 3cot” dcosec’d + 1

Answer



cosec®s = cot®*# + 3cot® s cosec®s + 1

cosecd —cot® 8 -3cot’ scosecis =1 el

since we know that

(a-b)yP =a"-b"-3ah(a -h)

S0 we can write LHS of eq. (i) as

;cosec:r":;: - |cot? Fj:— 3cot? srosec?s (cosec®s—cob* 8] L[ cosecis-cotiEe=1)

= [cosec?s — cot® 5::
=1=RHS
Hence Proved

33. Question
Prove the following trigonometric identities:

o 2
(1 +tan 9zcot9 _tane
cosec?d

Answer

(l+tam 8)cots  sec’sx=cots
cosec’s " " cosec®

_ St #

" tos

= tar?

=cot &

oy

= Ccotd

=tan’ =

tans
=tans

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

1+cosA 1
sin? A 1-cosA

Answer

1+cosA _1+C0SA 1-COSA

S A st A 1-cosA
1-cos" A

siF A{l-cosA)

Sint A
sin® A{1-cosA)
N S
l1-cosA

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

secA-tan4d  cos’A
secA+tanA (1+sinA)

Answer

cos® A 1-sin® A
RHS A enAF ~<anAr
_[1-sinA}{1+sinA)
(1+sinAF
_[1-sinA)/cosA
" [1+sinA) [cosA

{1 _snAY
_\cosA cosA)
71 L sinA"
lcosA cosA)
=secA—tanA=LH_5.
secA+tand

Hence Proved.



36. Question
Prove the following trigonometric identities:

l+cosA  sinA
sinA 1-cosA

Answer

l1+cosA _l—cosA%l—cosA
sinA sinA  1-cosA
_ 1-cosA

T EnA(l-cosA)

_ simF A
sinA(1-cosA)
__sinA
l-cosA
Hence Proved.
37. Question

Prove the following trigonometric identities:

ﬂ —secA-tanA
\'1—smA

Answer

JL+sinA _ JL+sinA 1+sinA
Y1-sinA Yi-sinA 1+sinA
(1+sinAf
1-sinfA

_Jl1+sin AV
N cosFA

_1+sinA
T T CosA
1 SinA
" tosA | cosA
=sec A+tanA

Hence Proved.
38. Question

Prove the following trigonometric identities:

l1-cosA [L+cosA
+ = 2cosecA
Y1+-cosA Yl-cosA
Answer
jl—cosA_Jl—cosA _ f[l-cosA 1-cosA  |l+cosA 1+cosA
Yi+cosA Y1-cosA Yl+cosA 1-cosA Yl+cosA 1+cosA

_ j:'l—cos:’-‘c": !:'l—cosA":

Y 1-ceFA Vi-cosA

j;’l—cosA‘: f;'l—cosA":

Vo osinf A Vo sifA

(1-cosA) (1+cosA)
snA | sinA

__1 _cosA, 1  cosA
sin4d  sinA  sinA  sinA
2

T EnA

=2cosecA

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

1-sinAd

(secA-tanAy =~ =
1-sinA



Answer

(SecA—tanA): =1 1 _ sinA |
\cosA cosA)

[1-sinAJ

T ToFA
(1-sinAT

TTI-sira

B [1-sinA)

“ [1-sinA)[1+sinA}
1-sinA

T1tainA

Hence Proved.
40. Question

Prove the following trigonometric identities:

1-cosA_ (cot A - cosecA)’

l1+cosA

Answer

Given: 174 _ (cot A - cosecA)?
l1+cosA

To prove: Above equality

Proof:Rationalize the LHS,Use sin?x + cos2x =1Solve,

1—cosA=1—cosAr<1—cosA
l+cosA 1+cosA 1-cosA
¢! —cos Al
T 1-cosA
(1-cosAf
BT
(1-cosA™
L sinA )
1 cosAY
\sinA  sinA )

= (cot A — cos ecA)?

Hence proved
41. Question
Prove the following trigonometric identities:

1 1

— _+ = 2cosecAcotA
secA-1 secA-1

Answer

1 1 _secA+l+secA-1
secA-1 secA+1 secc A—-1
_2secA
T @rr A
__2 _rosA
COsSA  sint A
=2cosecAcot A

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

cosA sinA

——— L+~  =sinA+cosA
1-tanA 1-cotA

Answer



cosA | sinA _ cosA | sinA
1-tan4 1-cotA 1-tand 1-cotA

CcosA sinA
cosA sInA
cosA sinA
T TosSA-SinA  SNA -cosA
cosA sinA
cost A Sine A

COSA —SinA  cosA-sinA
cos” A-sin A
CosA-sinA
(cosA-sinA)(cosA+sinA)
cosA-—sinA
=5iNA+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 coseccA-1
_ cosec’A+ cosecA + cosec’ A — cosech
cosec’A-1
_2cosecA_ 2 siMA

=252 A

coFA SirfA cosFA
Hence Proved.
44. Question

Prove the following trigonometric identities:

( 1) 1
l+tan®A)+|1+ | =
(' ) " tan*A) sinfA-sin*A
Answer
(1+tafA)+[1+ L —secas1rETA
= tam™ A
: sec A
=sed A+
SeE tarr A
__ 1 1 coFA
T oA CcosFA SimA
_ 11
oS A SiTA
1 1

1-sikA SiA
sinf A+1-sin” A
[1-sin Alsin® A
i
sin? A—sint A
Hence Proved.
45. Question
Prove the following trigonometric identities:

tan A cot? A

1-tan"A 1-cot?A

Answer



tanfA | cotfA tarA | cot’ A
1+taT A 1+cot A seC A cosecA
Sinf A costA
_ctos A, 8rA

1 1
cosA ST A
=simA+cost A
=1

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

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

Answer

cotA-cosA _ ginA
cotA+cosA  CO5A

\sinA )

— 1

cosAl ——+1

\SinA !
_cosecA-1
cosecd +1

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

l+cosé+sing _1+sinéd
l+cosg-sing cosé

Answer

1+coss+sing {1+coss)+sing} {(1+coss)+sins}
- = — - - 3 _ -

1+cosé—sing {[1+cosé)-sing} {(1+cos6)+sins)

{{1+coss)+sins}

(1+coss) —sinfs

(1+cosg| +sinfs+2(1+coss)sing

(1+coss) —sirt &
_1+cos6+2c0s6 + 8N 6+ 25iN6 + 2 Sin #COSH
- 1+cos 8+ 2c056 — s &

1+C0S 6+ 58I 8 +20056 + 25INF+25INFC0SE
1+C05° 6+ 20058 —1+C05 &
1+1+2s8ing+2cos8{1+sing)
- 2005t F+2cC058
2(1+sing)+2cos8(1+sins)
= 2cos58({1+cos8)

_2{1+sing}({1+cosg)
~ " Zcos8(1+coss)
_1+sing

" coss

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

sing-cosf+1 _ 1
sing+cosf-1 secd-tané

Answer

sing-cos@+1 1

To Prove: = =
sind+cosf—-1 secd-tang




sinf — cosf + 1
sinf + cosf — 1

L.H.S =

Dividing the numerator and denominator by cos8, we get,

sinffl — cosf? + 1
cosf

sinfl + cosfl — 1
cosf

sin § €O 4 1

cosf cosft cos 0

sin  cos@ 1

cos cosf cosft

_ tan # —1+ secH
tan 8 +1—secl

_ (tanf + secf) — 1
~ (tanf — secf) + 1

Now, we know that, sec26 - tan26 = 1

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

(ta.n- 0+ secﬁ') — (sec-26' — ta112t9)
tan 8 —secl 41

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

(ta.-n. 0+ secf?) — l(secﬁ' + tan 6')(36(:9 —tan 9)]

tan 6 —sec +1

(ta.n- 0+ sect?)[l — (sect? —tan 9)]

tan 8 —secl +1

(ta.n- 0 + 36(:6')[1 —sect + tan 6']
tan 0 —sec 4+ 1

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

_ sech & tamf o — tand)

sec — tan#
_ sec2 — tan3d
sec — tanf

As we know,sec20 - tan2 = 1

. 1
" secf — tanf

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

Prove the following trigonometric identities:



cosd-sing+1

— - ~ =cosecd-cotd
coséd+sing -1

Answer

L cosA-sinA+]
e = 3
cosA+sinA-|

o8 A s-qll.-‘\.+ I

_ SinA__sinA_sinA
cos A sinA I

smA smA sinA
col A = +cosec A
ot A+ = cosec A
H(eot A)~(1-cosec .»\"}; Heot A)—(1-cosec \}:
{(cot A)+(1-cosec A)] [{cot A)~(1-cosec A )|
_ eotA 1+ cosec .-\I"
(cot A) —(1-cosecA)

col® A+1+cosec’ A—2eot A - 2cosecA +2cot A cosec A

cot’ A~(1+cosec’A—2cosecA)
- 2eosec’ A+ 2¢ol A cosec A — 200l A— 2005ec A
- cot® A —l-cosec” A+ 2cosec A
2eosec Afcosec A +cot A)—2(cot A +cosec A )
cot’ A —cosec’ A =1+ 2cosec A
{cosec A +cot A)( 2cosec A -2)
=l=1+2cosec A
{cosec A +cot A ) 2eosec A - 2)

Jeosec A -2
= cosec A + cot A

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

1 11 1
secA+tanA cosA cosA secA-tanA

Answer

1 11 1
secA+tanA cosA cosA secA-tanA

To prove:

Proof: Consider LHS,

1 1
secA+tanAd  cosA

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

__cosA 1
14+sindA  cosA

Do rationalization,

cosA 1—sind ) 1
14+sinA 1—sinA cosA




cosA(1—sinA) 1

(14 sinA)(1—sinA) cosA

_ cosA(1—sinA) 1
(1 — SinQA) cosA

Use the formula cos26 + sin26 = 1

cosA(1 —sinA) 1

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:sec® = 1/cos 6 and tan6=sinB/cos6

1 1
cosA 1 sinAd
cosA  cosA

1 cosA
cosA 1—sinAd

Do rationalization,

_ 1 (_cosA | 1+sind
cosA 1—sindA 1+4sinA

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

"~ cosA (1—sin24)
Use the formula cos?8 + sinf = 1

1 cosA(1+ sinA)

cosA cos?A
! (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
AHS =sec® Acosec?A -2
=(l+tarf A)[1+cot® A4} -2
=|tanfA+cot® A +tan’ Acot® A+ 1) -2
={tanfA+cot?A+1+1|-2

tam® A+cot® 4
=[H5

Hence Proved.
50. Question

Prove the following trigonometric identities:

Answer
To prove:

2
1-tan* 4 _tart A
cot? A-1
Use the formula

tanf = 39 10 coth = —Cf)bﬁ
cost sinfl
sin® A
1-tan" A _ ~ " CogFA _
cotbA-1 cos A,
ST A
costA -si A
cosTA—-sim A
T amAa
_ s A
T osA
=tan® A

Hence Proved.
51. Question

Prove the following trigonometric identities:

cot? @
+ "~ =cosecd
1+ cosecéd
Answer
. cofs . coser®-1
1+cosecs 1+cosecs

{cosece —1)(cosecs +1)

(1+cosecs)
=1+cosecf-1
= COSECE

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

cosé cosé

+ =2tang
cosecd +~1 cosecod-1

Answer



cosg{cosecs —1)+cosé(cosecs +1)

Cosé COS#
cosecé+1 cosecd -1 (cosecs +1){cosecs - 1)
_ 2cots
T tot s
=2tang

Hence Proved.
53. Question

Prove the following trigonometric identities:

1+cosg-sinfeg
" = " =coté
sing(1 + cosé)

Answer

1+coss—sims (l+c0s8)—(l-cos 5|

sin&(1l+coss) sin&(l+rcos8)

(1+cosé|—(1+cosé){1-coss)
sing(l+rcoss)

:'1—c056'-{1—:'1—c056‘}

sing(l + coss)

_cosé

" sing

=cots

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

tan’e cot?a

————— +———— = secgcosecsd - 2singcosd
l-tané 1-+cot° @

Answer
tar’ s cots tams | cot®s
l+tan®s 1+cot's sec®s  cosec’s
=tar’ scos” g+ cotf ssin’ s
9T 2 g5 B985 T s
cos®s sir? 8
_8iITe  cosé

Ccosé  sing
_sin#+cos #
" T sinscose
_1-2simecos’ ¢
"~ sinfcosé
_ 1
" sinécosé
=580 §COSECH — 25IN5C058

—2s8ingcosé

Hence Proved.

55. Question

.-, _T.-T;
prove that 7 =

1 3

If T =sin"@+cos4,

Answer



T, =sin"¢+cog &

T, =5iN*# +C0s* § = SN + COS5

T,=sifé+cos’s, T, =sinfé+cos’é and T, =sin’ § +cos ¢
Now, we have,

T.-T. sifé+cos s—|sin’s+cos 8]

T sing +cos#
Sirf & + cos® & — sinf 6 —cos™ 8
5ing +cos8
sirf 81 -sinfé)+cos® 8|1-cos® &)
SiNg +cosé
SIIF 8005 8 +C05° 85I &
SiNg +CO58
ST 6 CO5° 6(sing + cosé)
SIN & + COs8
= SiF fcost & veee (1)

T.-T. SiFg&+cos’s—{sin &+cos 8|
T Si 8 +C05 8
SIIF & +C0s" & —sin” § —Cos™ &
SIMF 8 +Cos™ &

sirf 8(1-sinfé)+cos® 8(1-cos® &)

ST 8+ 05 8
ST 8CoF 8 +cog 88 8
a SiN’ &+ cos &
ST 6Co5 &|siMé +cos &)

SinF & +Ccos® &
=St #cos® 8 e [2)
From(1) and (2), we get
L-T. _T.-T
=T

Hence Proved.
56. Question

Prove the following trigonometric identities:

/ 2 p 2 { in2 \
\ \ 1+sin?8)
Itana—i‘ —{tana—i' =2 ————— |
\ cosé ) cosé) l1-sin*@ )
Answer
|tang + 1 |+l tang — 1
. cosg | | coss |

=(tans +secs| +(tane - sec 8)°

=(tarf 6 + sec® 8 + 2tanfsecsd) +(ta 6 + sec® 6 — 2tan ésecs)

=ta §+sec?s+ 2tanssecs + tan® 5 +sec’ s - 2tans secs

= 2(tar’ 5 + sec’ &)

=2."sir'|:1_g _;“
| Cos° 6 cos§ )

_3 l+sinfe | /l+8ire )

cos e |\ 1-sire)

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

\ ) 2
i 1 . 21 ___|sin?ocos 6 = 1—5|.n gcos’ @
\sec® @-cos’@ cosec’d-sinféd) 2 +sin®@cos” @

Answer



1 1 RIS
| — —+ - —— |Sin" §cos
Sec"f—Cos'§ cosec #—sim 8,

-

I

= + s’ 8 cos”

n

cos' &
\1-cos' ¢ 1-sdim s,
COs* & sim® 8 2

=l — — — +—— — | 5in® fcost s
COS' 8+ 8P 8-cos 6 Cos° 6+sin° &—sin &,

|SiMF fcos® 8

-

cos’ 8 sin' 8 | g 4
= — S—— —. — s R
o5 f{1-cos" 6| +sin"é cos £ +sin 81— sim ) |

-

cos 8 SirF 8 Vo g
=| — S — = _ 5inf 8cost 8
COS 85N 6+ 5in°#  c€os” &+ 5iM fcos’ &

-

cost g Sird 8 | .o

= — — -+ — —— S ¢ cos®

|8 glcoste+1) costE(l+s8Iint A

fcosAll+ain & +sin flcosTF+1) ) R

=l— - = - ST #cos
I sin fcos flcos” #+1)|1+sim &) |

o

I

cos* 8|1+ s 8)+sin® 8(cos” 8 + 1)

[cos® 8+ 1)1+ s &)
[cos™ 6+ sint 8cos &) +(sin” fcos 8+ sin” 8|

1+cos 6 +6in' 8 +cos i 8
[cos® 8+ sin® 8|+ sin® §cos® 8| cos” 8 + s’ &)

1+1+cos’ 8sin 8
_1-2sinffcos’ +8im foos =1
- 2 +C05 A8 8
_ 1-si’ fcos ¢
T DiSirfecos e

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

(1+sing-cos@y _1-cosg
\1+sing+cos@) 1+cos@

Answer



-

1+sing—-coss™ _,"1—sin§—cos§‘<1—5in§—cos.~ 1
\1+sing+cosé,) ' 1+siné+cosé 1+sSiné—-CoSE)

| {1+ siné —coss)
[{1+sin8)" —cos” &
_[1+sin"s +cos 6+ 25ins - 2sinfcosé —2cos8 |

1+sinfé+2sinf—cos &

[1+1+25in8—2sinscoss —2coseT

Tl 1-COS E+SIME~+28NE

_[2+2sing-2sinfcosé - 20058 |
L S 8 +5iMF 8+ 23in8

_[2(1+sin8)-2coss(1+sins|T
T ZSIT 8 +25iN8

[2(1+siné){1-coss)T
| 2sing(1+sing)

(1-coss8]
Sire 8

(1-cosef

1-cog ¢
[1-coss)f

(1-cosg)(1+coss)

1-cosé@

1+cosé

Hence Proved.

59. Question

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

Answer

(secA+tand - 1)(secA - tana +1)

=[secA+tEnA —(sec A-ta A) |[secA-tanA+(sec A—tarf A
=[secﬁ.—Enﬂ—:'secA—tanA'::'secﬁ.—tanA':][secA—tanA—:’secA—LanA'::'secA—tEmA':]
=;'secA—EnA';[l—;'secA—tanA';j;'secA—tanﬂ.';[l—;'secﬂ.—‘ElnA';]

=(secA + anA)(secA - tan A)[1-secA+ tanAJ[1+secA+ tanA]

=(seC A-tan"A|[1-secA+tEnA|[1+secA+ anA]
=1x[l-secA+tanA|[1+secA+tanA]

=__1_- 1 _sinA____“_ 1 _SinA___

| cosA sAl| cosA cosA ]

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

_-;'cosA—sinA';:—l-

| s A i

_._cos: A+ A+2sinAcosA -1
| s A |

[1+2sinAcosA-1]
L s A ]
_[2sinA7

L cosa |
=2tanA
Hence Proved.
60. Question
Prove the following trigonometric identities:
(1+cotA-cosecA)(1+tanA+secA)=2

Answer



cos B Y sin 1
- (I + 550 .\.muﬂ:' +win T m:Er}

{ sinB+ecos0 -1 coxd+ sinB+11

\ sinbl LY costl

J

[{2in 0+ coxr @) = 1] [{sin @ + cos By + 1]
= sint - cos Bl

(sinB + cosl) - (1)
sint - cosB

5in*8 + cos’ + 25inB cosB— 1
5inB - cost

= I+ 250 cos@— |
st cos B

23in ) cos ©

- g -2~ RHS.

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

(coseco —secd)(cotd —tang) = (cosecd + sec g)(sec gcosect - 2)

Answer

LHS =({cosect - sec (ot - @n &)
(1 1 "aosé  sing

\sing cosg ) sind sE)

foos6-sing [ cos® g-sinf &)

. sinfaosé | sinfoosé |

[ (cos&-sing| (cosé+sing) |

| S’ Bcos” 8 |

RHS ={msect + secd){secfoosect - 2)

1 1y 1 1 )
= |l —t+t—|=—x — -2
\sng s singd msé )

(cosf+sing’1-2sin6cosé’

. sinfcosé )| sinfcosé )
(cos@+sing [ sirf 8+ os® -2 sinfcseé
\ sinfaosé sin foos &

(oosé+sing’ (cosé-siné) |

| sinfosé | sindoosd |

| (oos@—-sind) (cosf+sing) |

| sin” foos” @ |

Therefore, LHS = RHS

Hence Proved.

62. Question

Prove the following trigonometric identities:

(sec A-cosecA)(1~tan A~ cot A) = tan Asec A - cot AcosecA

Answer

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

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

1 1 sinA cosA
secA —cosecA)1 4+ tanA + cot A) = — 1
(sec cosecA)(1 +tand + cotA) cosA  sinA + cosA + sinA

sinAd — cosA sinA cosA +sin?A + cos2A
cosA sinA cosA sinA

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



sin®A — cosS A
9 )
sin“A cos“A

RHS =tanAsec A —cot Acos ecA
_SnA 1 _cosA 1
cosA cosA  sInA sIinA
_ sinA  cosA
Tto=A SMA
_ sif A—cos’ A
T S Acos A
sinf A —cos® A

SirnF Acos® A

LHS = RHS

Hence Proved.

63. Question

Prove the following trigonometric identities:

cos Acosecd - sinAsec A
cosA+sind

= COSecA-secA

Answer

COSACOSecA —sinAsec A
COSA+sinA

CosAx= 1 —sinA

_ sinA cosA
cosA +sinA
CosA  sinA
_SinA_cosA
CosA+sinA
cos® A—sin® A
- _sinAcosA
cosA+sinA
(cosA —sinA)(cosA +sinA)
T T EinACoSA[COSA +SINA)

_|cosA -sinA)

sinAcosA
_ 11
T SnA CcosA
= CO5ecA —sec A

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

sinA cotA

secA+tanA—1+cosecA+mtA—1:1

Answer



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

) cosA
_ sinA SinA
1 _sinA_l_ 1 _cosA_,
cosA cosA SinA  sinA
_ sinAcosA | sinAcosA
l+sinA-cosA 1+cosA-sinA
1 1 b

= sSiNACOSA] - + -
\1+85NnA-cosA 1+cosA-sSinAj)

= SinACOsA| 1+cosA-sinA+1+sinA-cosA |

iTl+5nA—cosA)(l+cosA—snA) |
= SinAcCosA| — ,2 - I
\1-sin"A-cos"A+2sinAcosA )
= sinAcosA| __ _2 : : |
I 1-|smA+cos Al+2sinAcosA |
. . 2 N
= sin4cosd —————— |
\W1-1+2sinAcosA )
= sinAcosA'” ! )
\sinAcosA)/
=1

Hence Proved.
65. Question

Prove the following trigonometric identities:

tanA N cot A — cinA A
-tanfAF (l=co Af - nAcoes
Answer
tanA R cot A _ tanA  cotA
(1+tam™ A)° (1+cot® A (sec” AP (cosec’A)*
sinA A cosA .
= E S A+ — E A
54~ O Sng SN

=sinAcos® A+cosAsin A
=sinAcosA|cos’ A+simA)
=sinAcosA=1
=sinAcosA

Hence Proved.

66. Question

Prove the following trigonometric identities:
sec* A(l-sin*A)-2tan"A=1

Answer

sec* All -sin® A) -2tan® A
=sec* A-sec* Asim A-2ta A

=gec’ A —ﬂ —2tan® A
cos™ A

=(sec® Al —tan® A-2tan® A

=[1+tam A —tan* A -2tar® A

=l+tan* A +2tamr A -tan* A -2tam” A
=1

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

cot® A(secA -1) i seczA' 1-sind)
1+sinA 1+secAd)

Answer



-

cos A 1 \
cot® AlsecA-1) SirF A | CosA )
1+snA B 1+sinA
cosf A1-cosAY
simA! cosA |
1+sinA
cosA \
=71_EOS:A..1—EOSA.
1+sinA
*;II—EOSAE
(1-cosA){1l+cosA)
1+sinA
cosA

“T+cosA)(1+3nA] eeell)

-

1 | 1-sinA |

RHS = ——
cosfA g, 1
k cosA

1 {l1-sinAlcosA
cos’A  {1+cosA)

1 (1-sinA) (1+sinA)
CosA1-cosA) [1-snA)

1 (1-sin® Al
T tosA(l+cosA){1+snA)
1 cos A

cosA(l+cosA){l+sinA)

cosA
“ [1+cosA)(1+snA] ee(2)

From (1) and (2) we get

LHS = RHS

Hence Proved.

68. Question

Prove the following trigonometric identities:

secA cosecA

m - el A =sinAtan A —cot Acos A

(1+cotA+tand)(sinA-cosd) =
Answer

To Prove: (1-:cotA+tanA)(sind-cosAd)= CSECA cosecA sinAtan A —cot Acos A

0sec’A  sec A

Proof:Consider the LHS,

sec A cosec A 1 o .
= 5T 5 = | =% sin®A ) —( ——xcos?A
cosec“A  sec”A cosA sinA
= SinA - cosA+ cotA sinA - cotA cosA + tanA sinA - tanA cosA
Use the formula:
sinf cost!
tanfl = === and cotf = —=
cost! sinf
. cos A . cos A sinA . sinA
=sinA—cosA+| ———xsinA |—| ——xcosA |+ | ———xsinA X cosA
sinA sinA cosA cosA

cos?A sin?A
sinA cosA

= sinA —cosA + cosA — —sinA



_ sin?A _ cos®A

cosA sinA
We know:
sinfl = S and cosf) = 1
cosect secf
So,
(1 4+ cotA + tanA)(sind — cosAd) = beci;l - COE’E;CA
cosec*A sec A
Again use the formula:
sinfl = S — and cosf) = !
cosect! secf
So,
= ""(-"-"3 — m""{;A = (;_xsin?}i)—(%x coszA)
cosec=A sec A cosA sinA
N secA  cosecA _ sinA X sin A cosA cosA
(_1()3(_4(_1214 3(_4(_12}1 COSA .‘5'?.-'.7144

Use the formula:

tanf = S129 04 coth = —C‘_O*"g
cosf sinf!
secA cosec A )
= - : —ginAd tanA —cotA cosA

cosecA sec2A

Therefore, ( 1 + cot A + tanA)(sinA — cosA) = Se&:j — COS{;A = sinA tanA — cot A cosA
cosec*A secA

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 - sin2B) - (1 - sin2A)sin2B = sinA - sin2A
sin2B - sin2B + sin2A sin2B

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

cot A +tanB

— = cotAtanB
cotB-tanA

Answer



sinf

Use the formulatanf —
cost

_ cotA+tanB
cotB+ tanad
cosA+ sinB

__sinA  cosB
cosB 4 cos A

sinB  cot A
cosA cotBsinAsinB

- sinAcosB
cosA cosB + sinAsinB

CosAsinB
_ cosAcosB+ sinAsinB « cosAsinB

L.H.S

and cotf =

sinAcosB cosAcosB+ sinAsinB

_ cosAsinB
" sinA cosB
= cotA tanB
=R .H.S

Hence Proved.
71. Question

Prove the following trigonometric identities:

M =tanAtanB
cot A+ cotB
Answer

sinA | sing

tanA+tanB _ cgsA cosB
cotA+cotB cosA _cosd
sind  sinB8
sinAcos8 +cos Asing

- cosAcos8
sinBcosA+cosBsinA

sinAsing
sinAcos8 +cos Asing

- cos Acos8
sinBcosA+cosBsinA

sinAsing

_sinAcosB+cosAsing sinAsin g

cosAcosB xsinBcosA—cosBsinA

_ sinAsing
cosAcosB
=tanAtang
Hence Proved.
72. Question
Prove the following trigonometric identities:
cot® Acosec”B - cot® Boosec®A = cot® A-cot® B

Answer

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

Hence Proved.

73. Question

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

Answer

cost!
sinf!



tan® Asec® B —sec’ Atan® B

=tan" A{l+tan” B)-(1+t=n" A|tan” B

=tar® A+tam® Atar® 8 -tan® 8 -tan® Atan® 8
=tar A-tamr 8

Hence Proved.

74. Question

If x —aseco~btane and y =atand+ bsecd, prove that x? —y? = 3# - b?
XE_VZ:aZ_bZ
Answer
x =asecs+btans
= x" =(asecs+btans)’ =3t sec? s+ b tant 8 + 2absecstans
v =atané + bhsecs
= y?=(atans+bsecs) =a*tar 6+ b sec 6+ 2abtans secs
Now,
X' -y =g'sec’s+bPtan’ s+ 2absecstans - tat 6 — bPsec’ s —2abtans secs
¥yl =Fsecits+ b tar - tanf s-bisect 8
x'—y? =3 sec’ 6 —tan' & |- b* [sec® & —tan’ &)
xP—y? =(F - b sect s -tan® 5]
-yt =(d -1

x: _ :Vr: =a: —b:
Hence Proved.

75. Question

X v . X . y X y?
Zcosg+2Lsing=1 and =singd--cosé#=1, prove that = +2.=2.
a b a b P a? b
Answer
[ Xcose+Ysing | + Xging—Yecose =2
I‘a b ‘I I_a b ‘I
x: OS5 8 + ’r sirf 5+ 2°Y cosssing _x: Sird 8+ f cos5 -2 sinscoss =2
: b a* b ah
X ose+ sirfs+sifs+ cose=2
a* 3’ b b
x—;:co :ﬁ—sin:r"":—;—;:si fe+cosa)=2
x: y:
owleioxwl=2
PR
x: ,D‘r:
—+==2
F b

Hence Proved.
76. Question
If cosech - sinB = a3, secO - cosb = b3, prove that a2b%(a2 + b2).

Answer

—sing=2a°

sing
1-sin & s
- =3
sing
cos’é 5
- =3°
sin g
e
sing
_ cos¥ig
sinté g
. CosYE
= e ——  .(1)
SirF® 8

Similarly we can see that,



sec) — cosl = b3

—cosf) = b

cost!

1 — cos®f _
cosf

. a2
p3 — sin f

cosf

b= 5'1112/39
1/3

cos "0

B2 — 51114/39

0052/ 39

From (1) and (2), we get

1 1I Tcosts+sids

| sin® g cos™
2 2 1 N
=COS¥BSIM 8] —m—n— |
LSIn*® scos*? g
=1

Hence Proved.

77. Question

If acos®@+3acosgsin’e =m, asin®6+ 3acos® gsing = n, prove that
(m+n)Y* «(m-n)* =2a".

Answer

(m+nP® +({m-m* =25¥

=(3c0s’ 8+ 33C0585IM #+ 356+ 33005 #5iné |

+|acos® s+ 33Cc0sE ST 6+ asiIT 6 + 330058 65ing )

oz 273

=3 |cos’ 6 +3cos s 6+ 5in’ 8+ 3cos Fsing|

+3%%|3c05F 6+ 33 COSFSIT 6+ asif 6 +3acos ésing|

3 r 2123

| —a”| (cose -sing|

2:3

=3 |;'cos§ +sing)’

F*(cosé+sing) +3*% cosé—sing)

o 6+SIM 6+ 2siN6cossé)+ 3 °(cos 6+ 8T 6 — 2siNécosé )

[
[+1]

F3[[1+2singcos8)+(1-2sinscoss) |
F 2

‘3

[
Y,

Hence Proved.

78. Question

PRI I
If x-=acos’s, y=bsinfg, prove that [§| —[%‘ -1,

Answer
- X 34
x=acoFf = I =coFF
Ej
y=hsnfg = Y s
b
FunIE e n3R
R ,X\, Ty 3 303 . g 273
'""G"'ﬂ.g. +3) =|Cos &  +|sim &
=057 8+ Sinf 8
=1
PRS- - B ]
fx [
|E| _|E| -

79. Question

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



Answer

3sinf+5c056=5
3sing=5-5C05¢8
3siné =5({1-cos#)

0

5(1-cosé)={1+cosé)

= 3sing = - -
(1+cosé)
. 5(1-cos &)
= 3sinf= ———
(1+cos#)
. 5SS 8
= 3sing = ———
(1+cosé#)
- __5sing
[1+cosé)

3+3coss =5sins
3 =5sin&-3cosé

[t}

Hence Proved.
80. Question
If acose+bsing=m and asiné— bcose =n, prove that 2 .- . 2

Answer

m* + 7 ={acosé+bsing) +{asing—bcosé)®
= cog f+b7sim s +2abcosssing + 37 sin® 6+ b° cos® 6 - 23bcoss sing
=3 (cos® §+sint &) + b* [sinf 8 + cos® &)
=F =1+ =1
=3 +h*
Hence Proved.
81. Question

If cosecé-cote =m and cosecé—cote=n, prove that mn=1.

Answer

cosecd —coté =m

cosecf-coté=n

mn ={cosecd + cot )} {cosec & — cot &)

Hence Proved.

82. Question

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

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

Hence Proved.
83. Question

Prove that:

0 seced-1 SEC971:2cosec9
secg+1 secd-1

(ii) 1+sing fl—sine _2seco
1-sing 1-sing

(iii) 1-cosg [l-cosé _ 2cosece
1-cosé 1+cosé

(iv) sec@—lz sing
secd+1 |1l+cosg)

Answer



(M

seced—1 SE'C_S—]. CCIS" cossé
Vseca+1 Vseca-1 4 1 1
cos-v cosé
[1-cosé [i+cosé
cosé cosé
+ 0058 —COSE
\{ cosé J cose
|| -cosd | |I +COos8
1+cosé Yl-cose
\’1—:051 1- cos~_J1—cos~\ 1-coss
1+cos8 1-cosé Yl-cose 1+cosé
J 1-coss) J:'l—cos.#"
1-cos® & 1-cos® 8
_\, -coss) J:’l—cosa‘:
TN 1-coste 1-cos &
J —coss) J;‘l—coss'-:
El El
1 cosé 1+ cosé
BEGEEERE
_ 1 coss 1 cos#
T Sing sngé  sing  sing
11
T sing  sing
2
T sing
= 2C0s ecs
Hence Proved.
(ii)
J'l—sinﬁ_Jl—sin-s [i+sing _1+sinsg Jl—sin:?%l—sinﬁ
Ni-sing Yi+sing Yi- Sine 1+sne "Y1:rsing 1-szing
_ j;’l—sinﬁ" j;’l—sinﬁ‘:
"V i-srs Vi-aErs
j:’l—sinr":'-: j;’l—sin?'-:
"V oFs TV coFs
_1+sing 1-sing
T Tcose | cose
1 sing 1 sing
T Cosf COS6 COS8 COSE
_ 2
cos#
= 2secéd

Hence Proved.

(iii)

[1+cosé

1-cos#

[L+coss 1+cose

Y1-coss

_Jl—coss _
1+cosé

Yi-coss’

1+cos#

Jl— Cos 8
+ ﬂ?(

1+cosé

1+ coss) N ’:'1— coss)

J:.

Hence Proved.

(iv)

"N 1-cosFe Y1-coss

J +cosé)f’ ’1—:055'-:
sree ElGE

_1l+cosg 1—cos:=

" T&ng | sins

1  cosé 1 cosé

T5ng  sing  sing  sing

_ 2

" sing

=2cosecs

1-cos#



1+cossg
1—cc:ss_‘< 1+cosé
1+cosf 1+cossg
1-cos ¢

(1+cossf
Sire &
(1+coss)
sing
\1+coss)

Hence Proved.

84. Question

If cosg - cos’@=1, prove that

Answer

SiIMP8+3s5in? 8+ 35 s+ sinfF 8+ 28iM 6+ 25iMe-2=1

cosA+cos*B=1
cos=1-cos*@
cos =sin*8-(i)
Mow, Sin**8+ 35in**8+ 3sinf8 +sin*8+ 2sin*8+ 2sin’8-2
=(sin*8)* + sin*8- sirB[sin*8+ sin’A]
+(sin*8Y + 2(sin’8)*+ 2sin8-2
Using{a+b¥=a+b"+3{a+b)and
Also from {i)sin*Bcos®
{sin*B+sin®8) +2(cos8) + 2cos6-2.
{(sin'B)*+sin’8)+ 2005’8+ 2c0sh -2
{cos®+ 5in*0) +2cos’8+ 2000 -2
(cos)y +2msB+ 2sin°A-2
[--5in*B+ cos?8=1]
1+ 2(sin*8+ cos*8)-2
1+2(1)-2=1

Hence Proved.

85. Question

Given that:

(1+cosa)(l+cosp)(l+cosy)=(L-cose)(l-cosB)(l-cosy)

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

Answer



L.H.S
we know that 1+ cosB = 1+ cos 5 -sin® %
= 2cos .
= 2005 -2c0s5 7. 2008 (D)
Multiply (iwith sinasinfsiny and dividewithsame

8cos’ % cos’ & cos® i

weget = ®sinesinBsing

sinasinfsing

__ Bros® g{cos” i cos” ¥ sinasinBsing
_':2.28::05%cos%’cos-;{sini{sin%’cos-;{
= sinz sinfsinyootxcotid cot iy
R.H.S({1-cosa){1-cosB)(1cosy)
we know that 1-cosB=1-cos® %+ sin’ 24 =2sin" %
= 2sin®%¢,2sin? 84 2sin? ¢
Multiply and divide by sina sinfsing we get
2sina4,2sin" 54 2sin’ 44.sina sinf siny

Sine sin sing
__ 2sin”%¢,2sin” & 2sin” 1{.sinasinBsiny
- 2sins{coss425in54 co55 25ins{cosad
=Tan=¢Tan%{ Tan sine sinf sin
hence sina sinfsiny is the member of equality

Hence Proved.
86. Question

_4-30¢ 1)

If sing+cose=x, prove that sin® g~ cos®s r

Answer

SinB+ CosB=x
Squaringon both sides
(SinB+ Cos)* = x*

= Sin8+Cos'8+25inBCosE=x"

SinBCosB= "2—1 (1)

We know Sin*8+Cos?8=1
cobingon both since
{sin"8+ cos™8)° = (1)°
Sin“B+ Cos®8+ 35in0 Cos*(Sin*B+ Cos®8) =1
= Sin°f+ Cos®=1-3Sin"8Cos’A

= 1—730(: 1) form -{1)
_4-3(x*-1)?
=

- Sin*B+Cos®8
Hence proved
Hence Proved.

87. Question
2

If x=asecdcosy, y=bsecdcosy, and z =ctang, show that XT LA
a

E e

Answer

2 2
vz



X=3secfmsf —x =3 secC fous ¢

x* - 2.
— =5eC 005 § (1)
F
¥ =bsecésing =y’ =b sec e’ §
- =s5ec fsir g veau{2)
F
z=ctang = F=Cctanré
z "
_ = tar & )]
o
X: 2 Z: _ o . L .
Now, —_—y—,——_=sec&cos-a—sec-ESm-@—tan-E
F F
=sec’#loos § +simd) —tar 8
=sec’ dxl-tan’ ¢
=sec’f-tarF=1
X: 2 Z:
henas, = —V: - =1
F F

Hence Proved.
Exercise 6.2
1. Question

If cose= g, find all other trigonometric ratios of angle ¢.

Answer

sing=3/5tang=3/4 .+ secs=5/4,

.4 L3
COS8 = — = SN ==
5 5
secs = 1 1 _5
" cosg 4/5

Hence Proved.

2. Question

If sing = k3 find all other trigonometric ratios of angle &

\[El
Answer
Cosé = ! = s5ing = !
J2 2
tan4=smp:=1f,“‘5=1
cosg 1742
1 1
sers = = =z
Coss 1;2?2
1 1
C0SECd=——= =2
sing  1/.J2 2
1 1
coté=——=-=1
tang 1

3. Question

1 . cosec?d - sec’ g
find the value of

If tane= - _— =
2 cosec’d - cot? 8

Answer



. 1
Gliven., tanf = ——
T . \/E

P
~ B

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

H =/ P?+ B?

Hence,

k

2

sinfl = L

H

sinfl =

k

. . cosecis|1- < & |
Cosec’s —sac’ 8 _ cosec’s
cosec’s +cot’ # 0 TN

cosec’d| 1+ cot |
7 cosec’s
- -
(y_sime)
T cos 8
\ )

;l—Siﬂ::';R‘_ 1‘ |
'\ tarre |
1 \.: 3
1- 11
- 2, _ 5
| - 1 \.: 1 1 \.: 3
1+ = _ 1+ ‘ }
OB T BT 17|
L ;5 )L \;,5 J
_1/2_1.3_3
1.2 25 10
3
4. Question
If tano- >, find the value of 1=¢%¢
4 1+cosé
Answer
ian_%=§ = cosﬁ:i
4 5
1_4 1-coss
Now, 1-cose - £=_1 1+coss
1+coss 1—i o/5 Qg
5

5. Question




If tane = 2, find the value of 1~ "¢
5 1-sinég

Answer

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

_{1+sin )’
T
_1+sin 8)’

" cods
=sec’s+tart 8
=tam e+ 1+tan’ s

=2tanf s +1
=2.‘<'E'—1 ".'tEIﬂF=E'
{5 L 5 )
288
=% 7!
=288—25=£
25 25

6. Question

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

NN 2 _sinZg
Answer
Given, coté= i
3
Now,
l-cos’¢  gifé
2-sins 1l-cosé
_ 1
C 1+cosfe
Sin® &
_ i
"1 o8
Sifé  si #
_ 1
 Cosecis+coott g
_ 1
C1+cofs+cob s
_ 1
T 1+2cof s
B 1 1 1 1. 3

7. Question

. 2sinfA+3cot’ A
If coseca =2, find the value of Wtar A-cos” A)

Answer
Given, cosecA=+2 = cot®A=cosecid-1= :ﬁ;:—1=2—1= 1
and, tarA=——=_=1

= SIfA=s ———=—===

= cos:A=1—sin:A=1—'1' =1—1=E
V2) 4 4
Now,
- 2x 131
2 A+ 3ot A 77T 12,
ata A —cosA) [, 3, L, 1
-'-1|1—ZI 4.<E



8. Question

: 29+ cot? @
If _ /3, find the value of fs€co+r ot o
cotg - 3 cosec?d —sec? 4

Answer
Given, cots=43
cosec’s=1+cof6=1+(-3) =1+3-4

and  cote=43 = tans =

U
b
T
I
—
t
.
1}
3
I
I
—
t
I
—

t
Wl =
I
wl &

Now,

cosec’s+cott e 4+

3
cosecis —sects 4_3 8/3 8
3

9. Question

im2 2
If 3coss -1, find the value of 25N ¢-tan ¢

4cosd
Answer
1
3cosg=1 = COS8 = =
3
= sinNf=1-cos"f=1- E =1_l=§
\3) g g
= sin"=£
3
tan"=ﬂ=£.f3=2ﬁ
Cosé 1/3
8 16 30
esife-tare _°*g78 _F*8 F a0 .1
4cose 4:<1 i i 4 2
3 3

10. Question
If 3tane = 3sing, find the value of sin?o - cos?e
Answer

JStans =3sins

BINE _ B Esine

COS¢@
1 -5
COS¢@
1
COS8 = —
=
Now, SIMF#-rcosé=1-c0s"8-Ccos8
=1-2cos*s
r1 -\-:
=1—2?< R
|‘-\EJ|
11
=1-2=x===
‘373
11. Question
If cosecé =12, find the value of 25n¢-3c0s8
12 4sing -9cosd

Answer



.13 .12 )
COsSecsé = = SINFf=— and Cos¢é=

12 T 1=
12 5
now 25in_4—3c05_s=2-<ﬁ—3.<E
4sing —9coss 4-‘<£—9:<i
13 132
24 15
_13 13
48_45
13 13
24-15 E
__13 _13_°8° 13 _,
48-45 3 13 3
13 13
EOSE’E4=E
So1z2
12. Question

Ifsing + cos @ = 2 cos(90° -4) , find coto.
Answer

sin§—cos§=~.5cos(90°—§)
cos€=155in f-sing

ws8 =42 -1|sing

sing
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+bh)
sin2 0 + cos28 =1
2. Question
What is the value of (1 — cos26) cosec28?
Answer

To find: (1 - cos2 8) cosec? 6
1
v cosecb= —
sinf

1

sin® @

~ cosec?h =

= (1—cos?0) cosec?8 = (1—cos?8) L 0}

sin2 8

= sin20 +cos?20 =1
~sin28 =1 -cos26

= from (i), we have

(1— cos?0) cosec?0 = sin® 0 L _ 1
sinZ B
3. Question

What is the value of (1 + cot28) sin26?

Answer



To find: (1 + cot26) sin26
=1 + cot? 8 = cosec? 6

~ (1 + cot?8) sin28 = cosec? 6 sin2 6

Also, cosec B =

sinB
5 1
= cosecB= ——
sin?@
= (1 + cot?8)sin?0 = cosec?Bsin® B = p— sin?8 =1

4. Question

1

What is the value of Iisin” 6 + ————?
l+tan~ 6
Answer
. . . 2 l
To find: gsin“® + —
1+tan®8
1 +tan? 0 = sec?
. 1 _ . 1
sin @ + Toiozg = Sin 6 + ey
Also, we know that cosB =
sec 8
2 1
= cos°0 =
secZ @
. 1 , 1 )
=>s5in’f + ——— = sin?B + =s5in’0 + cos?@
1 +tanZ8 sec? B
Also,
=+ sin20 +cos?20 =1
. 1 , 1 ,
~5in?@8 + ———— = sin?8 + =s5in?8 + cos?B8=1
1 +tanZ8 secZ B

5. Question

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

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

To find: sec ® - tan 6

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

>1=sec?6-tan? 8

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

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

= 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 6 + cot a.

Answer



Given: cosec B - cot B = a ..ocoevvvnne (i)

To find: cosec 6 + cot 6

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

=1 = cosec? 0 - cot2 0

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

= 1 = cosec? 6 - cot?2 6 = (cosec 6 - cot B) (cosec 6 + cot 8)
= From (i), we have

1 = a (cosec 6 + cot 6)

1
= cosecO + cotf = p

7. Question

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

To find: cosec? (90° — 8) — tan26

w cosec (90° - B8) = sec O

.. cosec? (90° - 8) = sec? 8

= cosec? (90° B) — tan? 6 = sec?2 B - tan2 ©

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

- cosec? (90° — B) — tan? 6 = sec2 B - tan? B
=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 ....cceueee. (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

) 1
Write the value of cot™ 6 — ———.

=

Su1

Answer

To find: cot?@ —

sin? 8

1
v cosecf= —
sing



1

2
= cosecB= ——
sin? @

= cot® 8 — cosec?B

2
= cot“ 8 — —
sin® @

Also, we know that 1 + cotZ 8 = cosec? 6

= cot2 0 - cosec?2 B =-1

= cot’6 — — = cot? B — cosec’8 = -1
sin? 6

10. Question

If x = asin 6 and y = b cos 6, what is the value of b2x2 + a2y2 ?
Answer

Given: x =asin®andy =b cos 6

= x2 =a?sin20 and y2 = b2 cos2 9 ......... ()

To find: b2x2 + a2y2

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

=a2b2 (1) [+ sin?26 + cos2 B = 1]

= a2 b2

11. Question

If sin = i , what is the value of cot 8 + cosec 8?
q

Answer

Given: gin B =

[N

To find: cot ® + cosec 6
= sin20 +cos?20 =1
~cos20=1-sin?0

= cos8 = 41—s5in?86

0 L (4)2 16 25— 16 9
= cos0 = - =] = - = /= |==
5 25 25 25

Now, as cot@ = cos® = 3/5 = 3

sin@ 4/5 4
Also, casec B = t _ r_ 53

sin@ 4/5 4

0 + 5 3 N 5 3+5 8 5
= Co cosecf= — + — = = _=
4 4 4 4

12. Question

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

Answer

To find: 9 cot? 6 — 9 cosec? 8



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

=9 cot28 -9 cosec?2 B =9 (cot? 6 - cosec?8) =9 (-1)=-9

13. Question
. 2 6
What is the value of 6tan” 6 — —?
cos 0
Answer

To find: 6tanZ @ —

cos?@
v sech = -
29 1
= sec’f =
cos20
= 6tan’0 — =6tan’0 — 6sec?0 = 6(tan’0 — sec? 0)
cosZ0

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

>tan?B@-sec2f=-1

= 6tan’ B — - =6(tan*08 —sec’B) =6(—1)= —6

0s208
14. Question

) tan~B-sec” O
What is the value of

cot” 0-cosec” B
Answer

2o ennd
To find: tan- 8—sec- 8
cot®@—cosec?d

We know that 1 + tan2 6 = sec? 6

And 1 + cot? 8 = cosec? 8

>tan?B-sec2f=-1

And cot? 6 - cosec?2 6 = -1
tan® 0 — sec?@ -1 L

= = =
cot28 —cosec28 -1

15. Question

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

Answer

To find: (1 + tan20) (1 — sin 8) (1 + sin 6)
v (a-b)(a+b)=aZ-b2

= (1 + tan28) (1 — sin 8) (1 + sin 6)

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

Now, as sin2 0 + cos2 0 =1

=1 -5iN20 =0C0S20 covceerereerrrennn (i



Also, we know that 1 + tan2 6 = 5€c2 6 ..ocovcvvvvenne. (i)
Using (i) and (ii), we have

(1 + tan28) (1 — sin 8) (1 + sin 6)

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

= sec? 0 cos? O

v sech =
cos@

1
cos20

= sec?f =
= (1 + tan2 8) (1 — sin 8) (1 + sin 8)
= sec? 8 cos? 6

=1 cos?h=1

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

2

w

To find: tan A + cot A
+sin2 A+ cos?2A=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
1
And cotA = = =
tan A 24

a oy ora 2, 7 _576+49 625
TEA T CORA= T T 54T T 168 168

17. Question

If gin@ = l, then find the value of 2 cot28 + 2.

Answer
. . 1
Given: s5in B = 3
To find: The value of 2 cotZ2 8 + 2.

. . 1
Solution:zin A = 3

1 1
v cosecf= —= —=3
sinf 1/3

= cosec2B=32=9

24

25



Also, 1 + cot? 6 = cosec? 8
=cot?0 =cosec28-1=9-1=8
=>2cot28 +2=2(8)+2 =16+ 2 = 18Hence, the value of 2 cot?2 8 + 2 is 18.

18. Question

3
If cos8 = Z, then find the value of 9 tan28 + 9.
4

Answer

. 3
Given: cos8 = :

To find: 9 tan2 6 + 9

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

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

=:.t:711126*—seczﬁl—l—E—l—16_9—z
B 9 9 9

7
= 9tan?0 + 9=9(5) +9=7+9=16

19. Question

If sec26 (1 + sin B8) (1 — sin B) = k, then find the value of k.

Answer

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

To find: k

Consider sec28 (1 + sin 8) (1 — sin 8)
+w(a-b)(a+b)=a2-b?

- 5ec20 (1 + sin 8) (1 — sin B) = sec? B (1 - sin? B)
Now, as sin2 8 + cos2 6 =1

=cos?28=1-sin28

= sec? 0 (1 + sin 6) (1 — sin 8) = sec? 8 (1 - sin? 6)

= sec? 6 cos? B

Now, = secf =

cos@

1
cos2

= sec? B (1 + sin B) (1 — sin 8) = sec2 6 (1 - sinZ B)

= sec’h =

= sec? 6 cos? 8

L p=1

= Ccos =
cosZ0

>k=1

20. Question

If cosec28 (1 + cos B) (1 — cos B) = A, then find the value of A.



Answer

Given: cosec26 (1 + cos 8) (1 — cos B8) = A

To find: A

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

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

- cosec?B (1 + cos 8) (1 — cos B) = cosec? 6 (1 - cos? 8)
Now, as sin2 8 + cos2 6 =1

=sin2@=1-cos?8

= cosec28 (1 + cos 8) (1 — cos 8) = cosec? B (1 - cos? 6)

= cosec? 0 sin? 8

Now, ~ cosec 8 = —
sinf

1

2
= cosec’B= ——
sin? 0

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

= cosec? 0 sin? 8

L
= zpsin 6=1
21. Question
If sin%0 cos?6 (1 + tan?@) (1 + cot?8) = A, then find the value of A.
Answer
Given: sin26 cos26 (1 + tan28) (1 + cot28) = A
To find: A
We know that 1 + tan? 8 = sec? 8
And 1 + cot? 8 = cosec? 6
= sin20 cos?0 (1 + tan?6) (1 + cot?8)

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

1

Now, = cosec B =

sin@
5 1
= cosec B = —
sinZ? @
1
And - secB =
cos8
5 1
= sec B =
cos2B

= sin2 6 cos2 6 (1 + tan2 6) (1 + cot? B)
= sin2 6 cos? 6 sec? B cosec? B

1
—=1
cos20 sin20

= sin® B cos?P
>A=1

22, Question



q
If 5x = sec 8 and — = tan G, find the value of 5
X

) I'J
X*—— |
<

Answer

Given: 5x = sec 6

secB
=X= ——
5
2
= Xg = sec”® . (I)
25
And = = tan @
5
~ tan®
o 25
tanZ @
o 1 _ e i
%2 25
To find: § [XE_ i)
xZ

Consider 5 (XE_ i) -5 (ﬂ— Y—lz) [Using (i)]

xZ 25

sec®8  tan®@

25 5

) [Using (ii)]

_c sec?B —tan?9 1 26 _ tan? 6
= e = 5(59-: an”0)

Now, as 1 + tan2 6 = sec? 6

>1=sec?6-tan? 0

1 1 1
=5 (xz— ;) =t (sec’® —tan®0) = <
23. Question

-
If cosec ® = 2x and ¢cpt @ = =, find the value of 2
X

X°——

Answer
Given: cosec 6 = 2x

cosec @
2

4
8 .
=x2= °°'-‘:° ..................... (M

And cotB = >
X

2

=S X= ——
cotB

1 t*8 .
- (i)
XZ

To find: 2 (xz — i)

K2




Consider 2 (x2— 1) =2 (“"SZCZE_ ) Wsing ()]

xZ
_9 (coseczﬂ_ cotzﬁ) [Using (ii)]
4 4

cosec?B — cot?@ 1
( Z ) =3 (cosec?8 — cot?8)

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

= 1 = cosec? 6 - cot? 8

1 1 1
2 _—— = - 2 —_— 2 = -
=2 (x xz) 5 (cosec®8 — cot® B) 2

1. Question

If sec ® + tan 6 = x, then sec 6 =

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

To find: sec 6

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

=>sec?@-tan?@ =1

va2-b2=(a-b)(a+bh)

~ sec? ® - tan? © = (sec 6 - tan 0) (sec © + tan 6) = 1
= From (i), we have

>(secB-tanB)x =1

= secH —tanh = E ..................... (i)

Adding (i) and (ii), we get

1
secB + secB=x + "

x2 4+ 1

= secf= ——
2x

x2 +1

=secf= —
2X

2. Question

If sec® + tan 6 = x, thentan 6 =



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

To find: tan 6
We know that 1 + tan? 8 = sec? 0
>sec?@-tan?@ =1
2-b?=(a-b)(a+b)
~sec2@-tan? B = (secB -tan B) (secB + tan B) = 1
= From (i), we have
=>(secb-tanB)x =1
= sechb —tanB = E ..................... (i)

Subtracting (ii) from (i), we get

1
tan® + tanB =x— "

x2—-1
= 2tanb =

x?2—-1
22X

= tanb =
3. Question

l+sin®

___~  isequalto
l—sm®

A.sec B + tan 6

B.secB —tan 6

C. sec?8 + tan26

D. sec?8 — tan26

Answer

denominator)_by cos 6.

To find: 1 +sinB
1-sin@

Consider |1*sin®
1-sin@




Dividing numerator and denominator by cos 6, we get

. '1 + sin® 1 sin@
1 + sinb _ cos® _ |cosB  cosB
1—sin® 1—sin® 1  sinB
\ cos0O \ cos@ cosO
1

_ sech + tan@ | ~sechd = cosP

— sin@

secB —tanB ndtan — 09

cosB

Rationalizing the term by multiplying it by VsecB + tan®:

. '1 + sin® 1 sinf
1 + sinB B c0os® _ _ |cosB ' cos@ _ sech + tan®
1—sinf | 1—sing 1  sin®  [sec®—tan®
\ cos® \ cosB cos@

secB® + tan® secB + tan®
X
secB—tanB secB® + tan®

(secB + tanB)2
sec?f —tan?8

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

>sec2f-tan?26 =1

1 + sin® (sech + tanB)2
1—sin® .| sec2B —tan28

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

4. Question

The value of ﬂ is
Vl—cos@

A. cot 6 — cosec 6

B. cosec 6 + cot 6
C. cosec26 + cot26

D. (cot 6 + cosec 6)2

Answer

denominator)_by sin 6.
To find; [L1*cos®
1-cos@
Consider |1*cos8
1-cos@

Dividing numerator and denominator by sin 8, we get

1
1 cos@
—_— + —= cosech =——
1 + cos@ _ |sin® + Sme _ cosec B + cot@ ino
1—cos@ 1 cosb cosec B — coth cosB
\ sin@ sinB and cotf = sme

Rationalizing the term by multiplying it by \/cosec B + cot®:



1 cos B
1 + cosb sin® * sin® _
1—cosB 1 cosB
\ Sm8 ~ sm8

cosec B + cotB

cosec 8 — cotB

cosec B + cotB cosec B + cotB

X
cosec O —cotB cosec® + cotB

(cosec® + cotB)?2
cosec?B— cot28

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

= cosec? B - cot2 0 =1

1 + cosB (cosec @ + cotB)?2
1—cos® cosec?B — cot?28

= /(cosec® + cotB)?
=cosec B + cotb

5. Question

sec? A — sec? A is equal to

A. tan? 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 = sec? 8.

To find: sec* A - sec? A

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

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

(1 +tan2 A)2 - (1 + tanZ2 A)

1+tan*A+2tan? A-1-tan? A
=tan* A + tanZ A

6. Question

cos? A — sin* A is equal to
A.2cos?2A+1

B.2cos?2A -1

C.2sin2A-1
D.2sin2A+1
Answer

To find: cos* A - sin* A
Consider cos? A - sin* A = (cos? A)2 - (sin2 A)2

»a2-b2=(a-b)(a+b)



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

= (cos? A - sin? A) (cos2 A + sin? A)

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

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

cos?A-1+cos2A=2cos2A-1

7. Question

sinB
___ isequalto

1+cos6

A 1+cosB
sin 6

B l-cos6
cosB

c l1—cos6
sin©

o, 1-smnB
cosB

Answer

To find: =28
1 + cos@

Consider 528

1+ cosB
Rationalizing the above fraction by (1 - cos 8),

sinf  sinb 1—cosb sinB (1 — cos9®)
1+ cos® 1+ cosB X 1—cos® (1 + cosP)(1—cosh)

__ sinB(1-cos8) _ — 32 _ K2
— —(1—53529] [“(a-b)(@a+b)=a b<]

= sin20 +cos20 =1
=sin20=1-cos26

sinf 51119(1—cc-59)_ sin@(l—cose)_ 1— cos@
“ 1+ cosB (1—cos28) sin? 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 6 — cos 6
Answer

. sin 6 cosH
Given:

l—cote_l—tane



sin@ cos@
1-cot® 1-tan@

To find:The value of

Solution:
Use:
sin# cost
tanf = =, cotf = ———
cost! sinf
So,
sin 8 cosB sin 8 cos@ sin 8 cosB
1—cotB 1—tan® = ,_cos8 sind — sinB-cosd cos@-sing
~ sin@ " tos@ sin@ cos@
sin® @ cos?@

+
sin® —cos B cosB —sinb

sin’ @ cos?@

sin® —cos@® sin® —cosB
sin? @ — cos?H
sin® — cosB

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

sin @ cos@ sin” @ —cos®®  (sin® — cosB)(sin® + cosh)

+ = =
1—rcotb 1—tanB sin® — cos® sin® — cosB
=s5inB + cosB

9. Question

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

B. 2

C. 4

D. 0

Answer

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

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

(1+c058 1 )(1+51118+ 1 )
sin® sinB cosB cos B

cosB 1 sin @ 1
[ coth = Sine,cosec 0= m,tan@ = m,sece = ﬁ]
sin® + cosB— 1y fcosB + sinB + 1
- ( sin@ )( cos@ )
(sin® + cosB)— 1y /(sin® + cosB) + 1
- ( sin 8 )( cosB )

_ (sin® + cosB)*-1 [v(a-b)(a+b)= a2 - b2]
sin 8 cos@

sin?® + cos?B + 2sinBcosh—1
sinB cosB

_ 1+ 2sinBcosd-1 [ sin2 8 + cos2 § = 1]
sin 8 cos6

2 sinB cosB
sinBcos®



10. Question

tan 6 tan6
1 is equal to
secO-1 secBHB+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 tan@ tan@
secB-1 secB +1
tan 6 sin B 5 1
v lano = ,5eCh =
cos B cos0
tan @ tan B sin @ sing sing sin@
. tan an cos @ cos g Cos@ cos g
“secB-1 + sec8+l= 5 t = Tocoss + Trces
- — +
cosg cos@ cos@ cosig
sin B sin B

+
1—cosB 1 + cos8

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

sin® + sinBcos6 + sin® — sinBcosB

(1— cos20)
_ 2 sin 8 [ sin2 @ = 1 - cos? 6]
sinZ 8
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 sin@
v cosec = —,secf = — ,tanf = —,coth = =
sin 8 cos@ cos@ sin @

cos@

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

B ( 1 . 8)( 1 G) (51118 N cosﬁ)
~ \sinB s cosB cos cosB sin®
(1= sin? 08 /1 — cos?0\ [sin’0 + cos?0

N sin® cosB sinBcos B

Now, as sin26 + cos 26 =1




=sin20=1-cos26

And cos2 6 =1 - sin? 8
1—sin?8"\ /1 —cos?8)\ (sin®6 + cos®H
= sin® cosB sin @ cos®
cos?8\ (sin® @ ( 1 ) L
~ \'sin® /\cosO /\sinBcosB/

Hence the answer is 'B'

12, Question

Ifx =acos B andy = b sin 8, then b2x2 + a2y2 =
A. a2b2

B. ab

C. a*p*

D. a2 + b?

Answer

Given: x =asinBandy = b cos 6
>x2=a2sin2B8 and y2 = b2 €052 B ...cooovernnnnnn. (i
To find: b2x2 + a2y?

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

a2 b2 (sin2 6 + cos2 B)

a% b2 (1) [+ sin? © + cos? 6 = 1]

- a2 p2

13. Question

If x =asecBandy = b tan 8, then b2x2— a2y2 =
A. ab

B. a2— b2

C. a2 + b2

D. a2 b2

Answer

Given: x =asecBandy =btan 6
>x2=a2sec2Bandy? =b2tan2 0 ..o, (i
To find: b2x2 - a2y?

Consider b2x?2 - a2y2 = b2 a2 sec? 8 - a2 b2 tan2 6
= a2 b? (sec? 6 - tan? 6)

= a2 b? (1) [~ sec? 8 - tan? 0 = 1]

= a2 b2

14. Question

cotf . tan 6
cotO—cot30 tan6-tan36

is equal to



A.0

B. 1

C. -1

D. 2

Answer

To find: cot@ tan @
cotB-cot3B tan 8—tan38

Consider cotB tan®

cotB-cot38 tan 8-tan38

_ cotB(tanb — tan38) + tan B (cot6 — cot 36)
(cotB —cot360)(tanb — tan 36)

cotBtan® —cotBtan36 + tanbcot® —tan 6 cot30
cotBtan® —cotBtan 30 — cot38tan® + cot3Btan 30

1 —cotBtan36 + 1 —tanBcot30 ‘6 1 Bt 1]
= 1—cotPtan36 —cot36tand + 11 O " tan@ oo RV S

2 —cotftan 36 —tan O cot 36 L
~ 2—cotBtan30 —tanBcot30

15. Question

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

B. 1

C. -1

D. None of these

Answer

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

First, we consider

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

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

= a3+ b3 = (a+b)3-3a’b - 3ab?

= sin® 6 + cos® @

= (sin2 8)3 + (cos? 8)3

= (sin2 8 + cos? B8)3 - 3 (sinZ 8)2 cos2 B - 3 sin? B (cos? )2
=1-3sin*0cos?8 - 3sin?2 6 cos? B [sin28 + cos? 6 =1]
=1 - 3sin? 8 cos? B (sin? 8 + cos? B)
=1-3sin20cos2B[-sin28 +cos28 =1] ... 0

Next, we consider

sin? 8 + cos* B = (sinZ 8)2 + (cos? )2

Now, as (a + b)2 = a2 + b2 + 2ab
=>a?+b%=(a+b)2-2ab

=sin% 8 + cos* 8

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



(sin2 8 + cos2 8)2 - 2 sin? 6 cos? 6

1-2sin20cos26 [~sin26 +cos26 =1] ... (i)

Now, using (i) and (ii), we have
2(sin® 8 + cos® 8) - 3(sin* B + cos? 6)

2(1 - 3 sin2 6 cos? B) - 3(1 - 2 sin2 6 cos? B)

2 -65sin20cos20 -3+ 6sin? 0 cos? 6

=2-3=-1
16. Question

Ifacos® +bsinBandasin® —bcos8 =3, then a2 + b2 =
A.7

B. 12

C. 25

D. None of these

Answer

Given: acos© + bsin8 =4

Squaring both sides, we get

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

= a2 cos? 8 + b2 sin28 + 2ab sin 6 cos B = 16 ........ (i
andasinB@-bcosB =3

Squaring both sides, we get

(asin® - b cos B)2 = 32

= a2sin?20 +b2cos2B-2absinBcosB =9 ... (i)
To find: a2 + b2

Adding (i) and (ii), we get

aZ cos?  + b2 sin2  + 2ab sin 8 cos 6

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

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

= a2+ b2 =25[+sin20 + cos26 =1]

17. Question

Ifacot® + bcosec® =pandb cot® + a cosec 8 = g, then p2— g2 =
A. a2- p?

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 6)2 = p2



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

and b cot 8 + acosecB =q

Squaring both sides, we get

(b cot 8 + a cosec )2 = g2

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

To find: p? - g2

Subtracting (ii) from (i), we get

a2 cot? 8 + b2 cosec? 8 + 2ab cot B cosec 6 — b2 cot? 6 — a2 cosec? B - 2ab cot 6 cosec 8 = p2 - g2
= P2 - g2 = a2 (cot2 B - cosec? B) + b2 (cosec? 6 - cot? 8)

a2 (-1)+ b2 (1) [+1 = cosec? 6 - cot? 8]

=p2 - 32

18. Question

The value of sin? 29° + sinZ 61° is

Al

B. 0

C. 2 sin? 29°

D. 2 cos? 61

Answer

To find: sinZ 29° + sin261°

Consider sinZ 29° + sin261°

+ 29 =90 - 61

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

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

=1[sin28 + cos?2 6 = 1]

19. Question

If x = rsin 6 cos @, y = r sin 6 sin @ and z = r cos 6, then
A.x2+y2+22=r2

B.x2 +y2—-2z2 =12

|
=
N

C.x>-y2+22=

D. 72 + y2— x5
Answer
Given: x =rsinB cos ¢,y =rsinB8sin@andz =rcos 6,
Solution:x = r sin 6 cos ¢

Squaring both sides, we get

x2 = r2 sin2 8 cos2¢ ......... (i)

andy =rsin 0 sin ¢



Squaring both sides, we get

=y2 =r2sin? 6 sing .......... (ii)

z = r cos BSquaring both sides, we get

=272 =r2c0s20 ... iii)

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

x2 + y2 4+ 22 = r2 5in2 B cos2¢ + r? sin2 6 sin¢ + r2 cos? 6
= r2 (sin? 6 cos2¢ + sin? 6 sin$ + cos? B)

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

»sin2 @ +cos?2 0 =1

= r2 [sin2 6 + cos? 0]

Again apply the identity sin2 6 + cos26 =1

=r2 Hence x2 + y2 + 22 =2

20. Question

If sin ® + sin? = 1, then cos26 + cos?0 =

A. -1

B.1

C.0

D. None of these

Answer

Given: sin 8 +sin2 8 =1

=sinB=1-sin28 =cos? 0 [~sin? 6 + cos? B = 1].....(1)
= Sin2 B = (cos? B)2 = cos? 6 ......(ii)

To find: cos? 6 + cos* 8

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

21. Question

Ifacos® +bsin®=mandasin® — bcos 8 =n, then a2 + b2 =
A. m2- n2

B. mZn2

C. n2— m?

D. m2 + n?

Answer

Given: acos© +bsin® =m

Squaring both sides, we get

(a cos B + b sin )2 = m2

= a2 cos? 8 + b2sin2 8 + 2ab cos 6 sin 8 = m? ......(i)
Andasin®-bcosB =n

Squaring both sides, we get



(a sin ® - b cos 6)2 = n?

= a2 sin2 8 + b2 cos? B - 2ab sin B cos 6 = n? ......(ii)

To find: a2 + b?

Adding (i) and (ii), we get

a2 cos2 8 + b2 sin2 B + 2ab cos 8 sin 8 + a2 sin2 6 + b2 cos? 6 - 2ab sin 6 cos 8 = M2 + n?
= a2 (cos? 8 + sinZ B) + b2 (sin2 8 + cos? B) = m?2 + n?
>a2+bZ2=m2+n2[-sin26 + cos26 =1]

22, Question

If cos A + cos? A = 1, then sin2 A + sin% A

A -1

B.0

C. 1

D. None of these

Answer

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

= cos2 A = (sin2 A)2 = sin* A ......(ii)

To find: sin? A + sin% A

Consider sin2 A + sin* A = cos A + cos2 A [From (i) and (ii)]
=1

23. Question

;) )

‘.'
If x =asecB cos ¢,y =bsecbsin @ and z = c tan 6, then i_ d

a- b~

Answer

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

andy = b sec 6 sin ¢



Squaring both sides, we get
y? = b2 sec? 8 sin%$
Andz=ctan®

=>2z2=c?tan? 0

2

=tan?@= = . 0)
C
. i x2 1_,2
To find: = 4 =

a’sec®Beos®d + bZsec?Bsin® &

a? b2

2 2
Consider:_2 + % =
= sec? 6 cos2¢ + sec? O sin¢
= sec? 6 (cos2¢ + sin2¢)
= sec? B [~ sin%¢ + cos?p = 1]
=1+4tan?6 [~ 1+ tan? 6 = sec? 6]
72

2
24. Question

Ifacos® —bsin® =c,thenasin® +bcosH =

D. None of these

Answer

Given: acos 8 -bsinB =c

To find: a sin 6 + b cos 6

Considera cos 8 -bsin 8 =c

Squaring both sides, we get

(a cos B - bsin 8)2 = ¢2

+(a-b)2=a2+b2-2ab

~acosB-bsinB=c

= a2 cos? 8 + b2 sin2 8 - 2ab sinB cos 6 = c2 ......(J)

Now, = sin2 8 + cos?2 6 = 1
~sin2@=1-cos?20andcos?2B =1-sin29

= From (i), we have

= a2 (1 -sin2 8) + b2 (1 - cos2 B) - 2ab sin 6 cos 6 = c2
= a2 -a2sin? 8 + b2 - b2 cos? B - 2ab sin B cos B = c2
= a2 + b2 - (a2 sin2 8 + b2 cos? B + 2ab sin 6 cos B) = c2
= - (a2 sin2 6 + b2 cos? 6 + 2ab sin B cos B) = c2 - a2 - b2

= a2sin2 8 + b2 cos?2 B + 2ab sin 6 cos 6 = a2 + b2 - ¢2



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

= (asinB + bcos 8)2 =aZ + b2 -c?

= asin® + bcosf = +aZ + bZ —c2
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 tan2 A = 9 (sec? A - tan2 A)
»1+tan? A = sec? A

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

26. Question

(1 +tan B + secB) (1 + cot 6 — cosec 0) =
A.0

B. 1

C. 1

D. -1

Answer

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

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

(1+Sine+ 1 )(l+c058 1 )
cosB cosB sinB sinB

cosB 1 sinB

——,cosec8= ——,tanB = ——,secH
sin® sin® cos B

(cose + sinB + l) (sin@ + cosB — 1)
cos

v coth =

——]

sin@

st

cosB

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

cosB sin®

_ (sin® + cosB)*-1 [« (a-b)(a+b)= a2 - bZ]
sin 8 cos@

sin?® + cos?B + 2sinBcosh—1
sinB cosB

_ 1+ 2sinBcosd-1 [ sin2 8 + cos2 § = 1]
sin 8 cos6

2 sinB cosB
sinBcos®

27. Question

(sec A + tan A) (1 —sin A) =



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 = &
cosA cosA
A+ tanA)(1 inA ( ! SmA)(l inA)
= (sec an — sind) = —sin
( ) ) COS A cosA
(1 + sinA) ! A
=\ — sin
cosA ( )

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

. . 1+ sinA . 1-sinZA
~ (secA + tanA)(1—sinA) = ( Y )(1 sinA) = Y
Also, sin2 A + cos?2 A=1=1-sin2 A = cos? A
(secA + tanA)(1— sinA) 1—sin?A cos?A A
= (sec an — sinA) = = = cos
cosA CosA
28. Question
l+tan” A |
"~ isequalto
l+cot"A
A. sec? A
B. -1
C. cotZ A
D. tan? A
Answer

z
To find: w
1+ cot®A

1+tan®A
1+ cot?A

Consider

w1+ tan? A =sec2 Aand 1 + cot? A = cosec? A

. 1+tan®A sec?A B 1/cos®A

1 +cot2A  cosecZA  1/sinZA

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

2
gin

1
[ secA = —— and cosec A=
cosA




