Solution
INTRODUCTION TO TRIGONOMETRY WS 7

Class 10 - Mathematics

Section A

(c) secd + tan b

Explanation: Given: \/ 1isind

1-sinf
_ \/1+S?n0 % \/1+s?n0
1—sinf 1+sin@
(14sin@)?
1-sin®d
(14sin @)
cos2

1+sinf

cos 6
—_1 sin 6
cos 0 cos 6

=secf + tan 6

@ /a2 + b2 — 2
Explanation: Given: a sinf + b cosf = c

Squaring both sides, we get

= a’sin%f + b%cos?f + 2ab sinf cosh = c?

= a(1 - cos?0) + b2(1 - sin?h) + 2ab sind cosh = c?
= a2 - a%c0s%0 + b? - b%sin?f + 2ab sinf cosh = c?
= a2c0s%6 - b%sinf - 2ab sind cosf = a® + b2- c2

= (acosf - bsing)? = a + b? - 2

= acosf -bsinf = 1/a? + b — ¢?

(a) tan®A

Explanation: Given: sin?A + sin®A tan?A

= sinzA(l + tanzA)

= sin®A(sec?A)
1

— cinl
=sin“A X
cos2A

_ sin?A

cosZA

= tan?A

d1

Explanation: sin®A + cos®A + 3cos’A sin’A

= (s.inzA)3 + (COSZA)S + 3cos?A sinA

= (sinZA + coszA)(sin4A + cos®A - sin?A cos?A + 3cos?A sinzA)
= (sin4A + cos?A + 2cos?A sinZA)

= (sinZA + cosZA)2

= 12 =1
1—cos 6
(b) 14cos 0
2 2 2
. 1—cos ) (1—cos 9) (1—cos 9)
Expl . . 2:(170050):( _ —
Xplanation ( cosec) — cot 6) sin @ sin 6 sin? 0 (lfcos2 0) (1+cos 6)

(c) cosec 8 + cot 0
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10.

11.

. 1 1+cos 0)(14-cos 6
Explanation: /2% — (1cos 0)(1+cos 6)
1—cosf (1—cos 0)(1+4-cos 6)

. (1+cos 0)? . (1+cos 0)?
- 1—cos26 sin? §

= Lteosf _ thgech + cotd
sin @

(b) 2
Explanation: By applying formulae

tan@= 328 coth= 20 gech= L
C Ccos

0s 6’ sinf ’

inf 1 cos § 1
=(1 4 sin® 14 cos8 1
( + cos 0 T cos 6 - sin 0 sinf
— [ 1tcos 0+sin 6 sin +cos 6—1
cos 6 sin 6

Multiplying both terms, we get

__ sinf@+sin@ cos 6+sin? §+cos 6-+cos? 6+sin 6 cos §—1—cos §—sin§

cos 0 sin§
_ sin? 64cos? §+2sin 6 cos §—1

cos 0 sin 6
_ 142sinfcos -1

cos 0 sin 6
__ 2sinfcosf

" cosfsind

=2

Therefore, ( 1 + tanB + secB)(1 + cotb - cosecB) = 2

(b)0

Explanation: We have, (m

— 1-2sin A 3+ \/§—2cosA 3
V3+2cos A 1+2sin A

\/3+2cosA)73+ <

[(1—2 sin A) (142 sin A)]+[(v/3—2 cos A)(v/3+2 cos A)°

((v/3+2 cos A) (1+2sin 4)]3
_ [-dsin? 4] 34002 4]

(v/3+2 cos A)®(1+2sin A)3

(d) cot*A

Explanation: Given: cosec?A - 2 cosec?A + 1

= (cosecZA - 1)2
= (cotzA)2

= cot*A

)1
Explanation: Given: cos A 4 cos?A =1
=cosA=1— cos’A

=cosA = sin’A

Squaring both sides, we get

=cos?A =sin*A

=1 — sin’A =sin*A

=sin?A +sinfA=1

2
m°—1
a
(@) 5
Explanation: Given: tanA = n tanB
1 — n
tan B tan A
n
= cotB = -
Andsin A =msin B
1 _ m
sinB ~  sinA
= cosec B= =
sin A
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12.

13.

14.

15.

16.

Now, cosec?B - cot?B = 1

m? _ n? —
sinZA tan2A
m? n2cos?A _ 1
sin?A sin?A

= m? - n?cos?A = sin?A
= m? - n2cos?A = 1 - cos?A
=m?-1= (n2 - 1)c052A

m2—1

= cos?A =

n—1

(d) a?b?

Explanation: x = a cos §, y = b sin §
bx = ab cos 6 ...(1)

ay = ab sin 0 ...(ii)

Squaring and adding (i) and (ii) we get,
b?x%+ a?y? = a’b? cos? 0 + a’b? sin’ 6
= a’b? (cos? 6+ sin? )

=a%h? x 1

— a2b2

m2—n2
@ m2+4n2

Explanation: Given: tanf = -*
m sin@—n cos 0
m sin @+n cos 6

Dividing all the terms of by cos®,

mtanf—n

(a) —=

/b2 —a2

Explanation: Sin 6 =

cos 0 =4/1 — sin20

— (12
N e

b2 —a?
b2

a

b

Now,

wn
)
N
>
Il
—

© 4

Explanation: (cos @ + sec §) = 24—5 = cos?f+sec?f+2= % = cos? 0+ sec’? = 24—5 -2
@2

Explanation: We have, 1 + cot?§ = (m —1)?

= cosec?0 = (v/2+ 1+ 2¢/2— 1)?

=( (V2+1)% - 1)2 =(v2+1-1)%=(v/2)?

= cosec) = /2

17

4
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17.

18.

19.

20.

21.

22.

23.

24,

1 1

= sinf = ek cosf = Wl tanf = 1
1
1 sin @ 1 % oY
—_— —_— = =+ =
Now, tanf + 1+cos 6 1 1+L \/2
Vel

(c) A is true but R is false.

Explanation: We know that, identity sin’ @ + cos?d = 1 is true for every real value of 6 so sin’d = 1 — cos®f is always true.

(d) A is false but R is true.

Explanation: cos A + cos?A =1

cos A =1 - cos?A = sin’A

sin®A + sin*A = cos A + cos?A = 1

sin?A + sinA = 1

(a) Both A and R are true and R is the correct explanation of A.
Explanation: . cosec?f - cot®f = 1

= (cosec - cotf) (cosech + cotf) = 1

_ 1
= (cosech - cotf) = P ——)

.. Tt is clear that cosecf - cotf and cosecf + cotf are reciprocal of each other.

L.H.S = (1 - sin%8) sec?d
= L.H.S = cos6 sec?d [ 1 — sin? @ = cos? 0]
= L.H.S=cos? 0 (L) =1=RH.S [','seCGZ % :sec? = —L ]

cos? 6 0s 0 cos? 6
We have
6tan 0 — 62 = 6tan” 0 — 6sec? § = —6 (sec” 6 — tan? )
cos2 6
We know that, sec? @ — tan? 6 =1
Therefore, 6 tan® 6 — 62 =—6
cos” 6§
LHS = y/secA—1 . /secA+1
y/sec A+1 \/secA-1
_ sec A—1+secA+1
Vsec? A—1
_ 2secA
tan A
=2 cosec A = RHS
. sinf tanf
To prove: === + 1o = secfcosech + cot§
We have,

LHS = sin 0 + tan 6

1—cos @ 1+cos 6
sin 6(1+cos 6 tanf(1—cos 6
LEg_ _fnfteost) (1—cos0)
__ sinf(1+cos ) tan@(1—cos 6)

(1—cos 0)(1+-cos 6) (1+4cos 0)(1—cos 6)

1—cos2 6 1—cos2 @
sin 6(14-cos 6) tan(1—cos )
B sin? 6 sin? @
sin @(1+cos 6) sinf(1—cos 6)
o sin® 6 cos 0 sin® 0
_ l+cos® 1—cos @
" sind cos 6 sin 6
_ 1 | Los 0 1 __cosf
sin 6 sin 6 cos 0 sin 6 cos 0 sin 6
1 cos 6 1
" sind sin 6 cos 0 sin 6 sin 6
= cotf + secHcosecd = RHS
We have,

LHS = cotf - tand
= LHS = cosf  sinf

sinf cos 6
2 in2 26— (1—cos? §)
_ cos“f—sin“f _ COS w21 2
= LHS = ;in@cos@ , - sig@cos@ [ sin” 6 = 1 cos 0]
_ cos“f—14cos”f  2cos”f—-1
= LHS = sin 6 cos 0 " sinfcosf RHS
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

We have,
LHS = tan2 — —

cos? 6

= LHS = tan0 - sec?d [ L
cos 0

= LHS = - (sec’d - tan’d) = -1 = RHS

L.H.S = tan*0 + tan0

= tan?@ (tan%0 + 1)

= (sec?d - 1) (sec?d) = sec?d - sec2d = R.H.S

2

_ cos? §—sin? 0

= sech -, —L
COS'

cos? f+sin? 0

_ sin“ 6
LHS. = 1—tan20 — cos?
T 1+4tan2 @ 14 sin2 6
cos2
= cos? 0 - sin? 0
We know that sin? 8 + cos2 0 = 1

Therefore, (sin2 6 + cos? 9)3 =1

or, (sin? 6)3 + (cos2 8)3 + 3sin? 0 cos? O (sin? O + cos? 0)=1

or, sin® 0 + cos® 0 + 3sin? 0 cos? 0 = 1

To prove: (1 + c0t2A) sin®A =1

LHS = (1 + cot?A)sin?A

= cosec?A sin?A [ 1+ cot? A = cos ecZA}

=1 gin%4 ['.‘cosecA:

sin? A
=1=RHS

L.H.S. = tan?6 + cot?0 + 2

=tan?0 + cot?0+1+1

= (1 + tan?6) + (1 + cot?6)
(. sec’0 =1+ tan’0 and cosec’d = 1 + cot*6)

= sec’0 + cosec?d
=R.H.S.

Given:

sin? fcos? (1 + tan? 6) (1 + cot® ) = A

1
sin A

= sin?6@cos?fsec?fcsc2 0=\
= (sin2 fcsc? 9) X (cos2 fsec? 9) =\

é(sin20>< L )(cos26>< ﬁ):)\

sin? 6
=A=1x1=1
Hence, the value of A is 1.
We have,
1

LHS. = =

1

(cosecf+-cot 0)

(cosech—cot @)~ (cosecd—cot 0)

_ (cosech+cot 0)
o (cosec2€700t2 9)

LHS =sin26 + L [ 1 +tan20 = sec?6]

= cosech + cot® =R.H.S. [.. cosec? - cot?0 = 1]

o.LHS.=RH.S.
Given expression = sin® 6 + cos? 0
=1
1+tan2 0
2 1
=sin“ 0+ ——
sec? §

= sin%d + cos?0 = 1 = RHS
Hence Proved

LHS = sec?d + cosec?

1 1 sin®@+cos? 6

T cos26 sin2  cos? Osin2 0
[." sinyf + cosyf = 1]

_ 1
T cos2Osin? 0
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36.

37.

38.

39.

40.

41.

= sec?Acosec?d = R.H.S.
Hence Proved.

We have,
LHS = cos2§ + — B
1+cot“0
= LHS = cos?f + —L — o1+ cot?6 = cosec?0]
cosec26
= LHS = cos®f + sin’f = 1 = RHS [ L_ —sin 0}
cosect
1
To prove: g~ Se¢C 0+ tand
We have,
1
LHS = sec §—tan 6
o sec f+tand
" secl—tanf sed 0+tan 6
__ _sec 0+tané _ sec 0+tané [ SECZH _ tan20 =1]
sec2 —tan2 0 1
= sech + tand = RHS
L.HS. = (sin4 0 — cos* 0 +1) cosec? 0

= [(sin®  — cos? 0) (sin2 6 + cos? 0)+1] cosec? B
= (sin2 0—cos? 0 + 1) cosec? 0 [Because sin 20+ cos? 0 =1]

= 2sin? 0 cosec? 0 [Because 1- cos 29 =sin?0 1
=2=RHS

We have,
LHS = cot? § — —%
sin” 6
= LHS =cot?0 — cosec’d [. = = cosech..—— = cosec’d]
sin6 sin” 6
= LHS = ~(cosec?d - cot?0) = -1 = RHS
Section B
Fill in the blanks:
(i) 1.-1
(i) 1.1
Section C
State True or False:

(i) (a) True
Explanation: True

Given: cos A + cos? A = 1
= cos A = 1- cos? A

= cos A =sin? A ...(d)
Squaring both sides,
we get cos? A =sin* A ...(ii)
So, adding eq. (i) and eq. (ii), we get
sin?A + sin* A = cos A + cos® A
. sin?A +sin*A =1
(i) (b) False
Explanation: False
L.H.S=(tan @ + 2)(2 tan 6 + 1)

=2tan®@ +tan O + 4 tan 6 + 2

=2 tan®f+ 5 tan @ + 2
=2(sec?@-1)+5tan 0 + 2

(. sec? 0 - tan? @ = 1 = tan?6 = sec? 0 - 1)

=2sec?9-2+5t@nf +2
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42.

43.

= 5tan 6 + 2sec” B #R.H.S
..L.HS # RH.S

(iii) (a) True
Explanation: True

LHS: v/((1 — cos? 6) sec? 0)

V/sin? sec? 0

( sin?0 + cos?0=1= sin?0 =1 — cos? 6?)

. 9
=, ol (smce, sec?f = ;)
cos? 0 cos? 0

__ sinf
" cosd
=tan6

= RHS
(iv) (b) False
Explanation: False. The value of (sinf + cos#) for = 0° is 1

Section D
Given, cosecl + cotd = p
Squaring the above equation,
p? = (cosech + coth)?

21
RHS= 2
P2+l
(cosech+cot §)2—1

(cosech+cot 0)2+1
cosec?0+cot? 6-+2cosect cot H—1

cosec20+cot? §+2cosech cot H+1
14cot? 6+ cot? O+2cosech cot H—1

cosec26+cosec20—1+42cosech cot H+1

2 cot f(cot O+cosech)
"~ 2cosech(cosech+cot 6)
= @8 o sing
sin 6
= cosf
=LHS
LHS= L + L sin?fcos?6
sec20—cos26 cos ec20—sin’6
1 1 .
= - + — sin”*fcos?0
—cos26 —sin26
cos26 sin26
1 1 i2 2
= | —— sin“fcos”6
( 1—costh + 1—sin46
cos20 sin20

2 2
cos“0 sin®6 .92 2
———— ) sin”“fcos“0
1—cos6 + 1—sin40)

cos20 (1- sin46’)+sin29 (1 —cos49)
(1700540) (lfsin40)

cos26 (1fsin20) (1+sin20)+sin20 (17c0s20) (1+c0520)
(1—cos26) (1+cos?6) (1 7sin20) (1+sin2 6)

cos26-cos20 (1+sin2€)+sin295in29(1+00529)
sin2€(1+00520)00529(1+sin20)

_ ( cos0(1+sin6)+sin?6 (1+cos26) ) sin20cos20

> sin?fcos?6

) sin?fcos0

sin20c0520(1+c0520) (1+sin20)
cos6 (1+sin26)+sin?6 (14 cos26)
(1+60520) (1+sin20)

cos0+ cos*#sin®0+sin®6+sin?Ocos?0
(1+c0529) (1+sin20)

cos0+sin*f+cos?fsin®+sin?fcos0
(1+cos28) (1-+sin®6) )
N (cos29+sin20)272005205in29+0052951n29(00529+sin20)
o (14cos26) (1+sin29)
1—2cos?6sin®0+cos®fsin®Ox 1 [ .
- 1+sin20+cos;;+coszasin20 [S1n20 T COS20 - 1]

) sin?fcos?6 [ sin?0 + cos?6 = 1]
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44,

45.

1—cos20sin®6

1+1+cos20sin®0
_ 1—cos%0sin?0
T 24 cos20sin2g
= RHS

Hence proved

cosf cosO
_cos® , _cosf _
> 1—sinb 1+sin€ ......... (1)
Simplifying L.H.S :-
_cos6 cosf
1-sinf  14sind
_ cos (1+sinf)+cos §(1—sinb)
- (1—sinf)(1+sin)
cos 0((1—sin 8)+(1+sin 6))

1—sin’ @
cos 0(1—sin+1+sinf)

1—sin2 @
2 cos 0
1—sin2 @
= 20050 [ Since,sin?A + cos?A = 1]
cos20
— 2
cos
Hence , we get :-
_cosf_ cosh 2
1—sinf 1+sind ~ cosf
_ 2

—d= cosf [ from (1) ]

= cosd _ 1

2 4
1
Or, cos 0 = 3

Given

= cosf = COS(%)

',9=%,when0<9<ﬂ'.

In degree, 6 = 60° when 0° <6 < 180°.

Given,
cos A-sinA=m

= (cos A - sin A)? = m?

= cos? A +sin? A - 2 cos A sin A = m?

= 1-2cos A sin A = m? (1)

Also given,
cosA+sinA=n

= (cos A + sin A)? = n?

= cos? A +sin? A + 2 cos A sin A= n?

= 1+2cos Asin A =n?...(ii)

Adding (i) & (ii), we get :-

(1 - 2cosAsinA) + (1 + 2cosAsinA) = m? + n?

= m2+n2=2

Similarly, on subtracting equation (ii) from (i) we get :-

-4 cos A sin A=m?-n? ..(iv)

Now, L.H.S.
m2—n2
T m24n? _
= Ao ds A [from (i) & (iv) ]

=-2sin Acos A
2

So, & o _98inACO0SA ... )

m2+4n?

Now,
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-2sinAcosA
_ —2sinAcos A
=—
= 28 A (- gin? A+ cos® A= 1)
sin® A4-cos® A
—2sin A cos A
sin A cos A
sin2 A+cos? A
sin A-cos A

sin? A cos? A
sin A-cos A sin A-cos A

tan A+cot A
. —2 .
So, -2sinAcosA = e ATt A (vi)
Now, from (v) & (vi) ,
™’ _ )sinA.cos A= ——2 Hence, Proved
m2+4n?2 ' " tanA+cot A ’ .
46. LHS
_ sin A cos A
sec A+tan A—1 cosecA+cot A—1
_ sin A cos A
- 1 sind 1 cos A
cosA  cosA sin A sin A
sin A + cos A
1+sin A—cos A 1+cos A—sin A
cos A sin A
_ _sin Acos A sin A cos A
1+sin A—cos A 1+4cos A—sin A
— 1 1
= sin A cos A |: 1+sin A—cos A + 1+cos AfsinA:|

. 1 A—sin A+1+sin A—cos A
= sin A. cos A [ +cos sin A+1+sin COS ]

(1+4sin A—cos A)(1+cos A—sin A)

—— 2
=sin A. cos A [ (1+sin A—cos A)(1+cos A—sin A) ]

2 sin A-cos A
{1+ (sin A—cos A)}{1—(sin A—cos A)}

2 sin A-cos A

(1)2—(sin A—cos A)?
2 sin A-cos A
1- (sin2 A+cos2 A—2 sin A-cos A)
2 sin A-cos A . s 2 27 —

= e—_—_, + =

T (1_2sin Acos ) [ Since, Sin“A + Cos“A =1]
_ 2sinA-cos A
" 2sinA-cos A

=1
= RHS. Hence proved
47. We have,

A cot A
LHS = tan
S 1—cot A + 1-tan A

1
= LHS = 1?1 + 1—tat§A
tan A
= LHS = & + tanA(llftanA)
tan A
= LHS= t;in;fl + tanA(llftanA)
= LHS = t;in;fl - tanA(t;nAfl)
= LHS = 5t [(Taking LM
= LHS= (tanA;:zfz?::nittj)nAH) [-a®-b3=(a-b)@®+ab+b?)]
= LHS = widttndi]
= LHS=fad gl Lo

= LHS =tanA + 1 + cotA [ since (1/tanA) =cotA ].
= (1 + tanA + cotA)

tan A cot A _
Tootd T Totena — 1 tanA+cotA ... @

Now, 1 + tanA + cotA

=1+ sin A cos A
1 cos A + sin A
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48.

49.

50.

51.

-1+ sin? A4+cos? A _ 1+
sin A cos A sin A cos A

=1 + cosecAsecA

So, 1 + tanA + cotA = 1+ cosecAsecA.......(2)

From (1) and (2), we obtain
tan A cot A
1—cot A 1-tan A

Given, 2 cosf - sinf = = and

cosf - 3sinf =y

Put the values of x and y in 2z + y? — 2zy (LHS) , we get

= 2(2 cosf - sinf)? + (cosd — 3 sinf)% — 2(2 cosf — sinf)(cos — 3 sind)

= 2(4cos? - 4cosh sind + sin?8) + (cos? 6— 6cosh sinb + 9sin? 6) — 2(2cos? B— 7cos sind + 3sin? §)
= 8c0s20 — 8cosh sinb + 2sin®d + cos26 — 6cosh sind + 9sin’f — 2(2cos? O— 7cosf sinf + 3sin? §)

= 80520 — 8cosh sinf + 2sin?0 + cos26 — 6cosh sinf + 9sin?0 — 4cos26 + 14cos sinf — 6sin26

= 5c0s26 + 5sin’f

= 5(cos28 + sin6)

=5

= RHS

LHS = v/1 + tan? 0+ 1 + cot2 0
= /tan? 0+ cot? 0 + 2 x tan x cotf
=4/ (tan 6 + cot 6)?

= tanf + cotf = RHS

We know that,

Sec’d — tan’0 =1

(secl + tanb)(sechd — tand) = 1
(p)(sectd — tanf) =1

secld — tanf = % Hence proved

secl + tanf = p ....(i) and sect — tanf = % ....(ii)

Add equation i and ii
secl + tanf + secd — tanf=p + %

2
p2+1
2secld =
1 PPl
cosd ~ 2p
2
cosh = Zp
p2+1

Now, sinf = v/1 — cos20

sinf=,/1— (i)2

P2+l
. 4p2
sinf=,/1— ——
1+pt+2p2
. 1+pt—2p?
sinf = %
14+p*+2p
. 1—p?
sinf =,/ (—)?
1+p
. 1-p?
sinf = —~2
1+p2

We have, asinf + bcosf = c
On squaring both sides, we get
(asind + bcosh)? = c?

(a sin 8)? + (b cos 0)? + 2(a sin 0) (b cos 0) = c?

2

= a2 sin? 0 + b? cos? O + 2ab sin 0 cos § = ¢2

= a(1 - cos 0) + b (1 — sin? B) + 2 ab sin 0 cos 8 = 2 [ sin*0+ cos*0 = 1]
= aZ—a? cos? 0 + b2 — b? sin? § + 2ab sin 0 cos § = ¢?

= —a2 cos? 0 — b2 sin? O + 2ab sin 0 cos 8 = c? — a2 — b?

L [-SinA + Cos? A =1]

=1 +tanA + cotA = 1 + cosecAsecA
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52.

53.

54.

55.

Taking Negative common,

= a® cos? 0 + b2 sin B — 2ab sin 0 cos O = a + b? — 2

= (a cos 9)2 + (b sin 6)2 —2(acos 0) (bsinB) = a?+b2-¢?
= (acosf — bsinb)? = a® + b — c?

=acosh — bsinf = ++/a? + b% — ¢2

Hence proved, acosf — bsinf = /a2 + b% — c2
1 1 s 2 2
LHS:( + )sm 0 .cos 0
sec2 f—cos? 0 cosec20—sin? 0
= L + L sin 26 cos? @
—cos2 6 —sin?
cos? H sin® 0

cos” 0 sin’ 0 ) sin 20 cos? 0
1— 00540 1—sint 9

cos? § sin’ @ s 2 2
+ sin <0 cos“ 6
1—cos? 6) (1+cos? 6) (1—sin? 6) (1+sin? 9) )

=(
(i
( cos? § sin® ¢
- (5

> sin 26 cos? 6 [Since, SinA + Cos2A=1]
sin® 0 1+00529 cos? - (1+sin 0)

) sin 26 cos? 6

cos? 6 1+sm2 0 +sm 0(1+0052 0)

sin 0 1+cos2 0 cos? 0(1+s1n 0)
cos? 6+cos? 6 sin® O+sin? 6+sin? 6 cos? 9
(l+cos2 0) (l+SiIl2 0)
cos? 0+cos? 6 sin? O+sin H+sin® 0 cos? 0
(1+0052 9) (1-‘,—sin2 6)
cos* 0+ cos? 0 sin? f(sin? 6+ cos? ) +sin 0
(1+cos? 6) (1+sin? 6)
cos? 0+cos? 6 sin? §+sin? 0
(1+c052 0) (lJrsin2 0)
(sin? 6-+cos? 0)272 sin? 6 cos? +sin® 6 cos® 6

141+-sin? 6 cos2 6
1—sin? #-cos? @

= ——=RHS

2+-sin2 §-cos2 @
Hence, Proved.

L.H.S=[(sinf + cosh) + 1][(sinf + cosh) — 1]sech. cosect
= [(sinf + cosh)? — 1] —=

cosBsinb

= [8in?0 + cos?0 + 2sinfcosh — 1] —

cosfsinf
= [1 + 2sinfcosh — 1] —2

cosBsinf

= 2sinfcost
=2
=R.H.S
L.H.S = (1 - sin 6 + cos )?

Using identity (a+ b+ c)? = a + b? + c% + 2ab + 2bc + 2ac

cos€sm9

=1 + 5in%0 + cos*8 — 2sinf — 2sinfcosd + 2cosh
=141 — 2sinf — 2sinfcosd + 2cosb

=2+ 2cosf — 2sinf — 2sinfcosd

=2(1 + cos) — 2sinf(1 + cosb)

= (1 + cosb)(2 — 2sinb)

=2(1 + cosb)(1 — sinf)

=R.H.S

Given, acos 0 +bsin # = m and asin @ - bcos 8 =n
Squaring both sides, we get

(acosd + bsind)? = m? and (asinf — beosh)? = n?
m? = a’cos*0 + b?sin’0 + 2absinfcosh....(1)

and n? = a?sin0 + b*cos?0 — 2sinfcosh ...(ii)
Adding equations (i) and (ii),

mZ+ n?= a%(cos20 + sin0) + b%(cos26 + sin%)

=a%(1) + b*(1)
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56.

57.

58.

59.

— a2 + b2
= RHS.

x = 7ycosa .sin

= x2=42.cos? a . sin?B ...(1)
y= 7ycosa.cospf

= y2=42.cos? a . cos? B ...(ii)
z=7y.sina

= 2%= ’yz , sin? o ...(iif)

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

2% + y?+ 22 =~2 cos?® a. sin® B + 42 cos?

= 22 4+ y?+ 22 =42 cos? a (sin? B + cos? B) + 4% sin® «

2 2

=22 +y’+22=7%cos’ a .1+~ .sin’ a

= ')/2 (cos2 a +sin? a)

— A2
=7
Therefore, z2 + 3%+ 2= 72
tan® cot3
LHS = —— 4+ ————
1+tan26 1+cot26
tan3g 4 w39 |14 tan?0 = sec?d
 sec?0 | cosec®d | 1+ cot?0 = cosec?d
sin 6 1
in3 3 ..
sin"0 cosf |- -tanf= ,sec =
— cofp | s cosf cosf
1 L cosf 1
cos20 sn20 | cotd = ——,cosecld = —
. \ , sin sin 6
:smexcose coszsm9
cos36 1 sin®9 1
— sin®9 cos29 cos>9 sin®9
cos26 cos 0 1 sin?6 x sin 0 1
_ sin36 cos3f
cos 0 sin 6
_ sin0+cos?f
cos 6 s%né’ y
o (5in26) "+ (cos?6)
- cos 6 sinf
.2 2\2 22 2
sin“f-+cos“6)” —2sin“fcos“0
_ ! ). ra? +b*=(a+b)* —2ab
cos 0 sin 6
1—2sin’fcos® .
= =20 [ sin®6 + cos?0 = 1]
cos 6 sin @
o 1 _ 2sin?fcos20
" cos@sinf cos 0 sinf
1 .
= — — 2sinfcosf
cos 6 sinf
. 1 1
=secfcosecd — 2sinfcosf |- — =sech, — = cosecl
cos 0 sin 6
= RHS
Hence proved.
We have,

LHS = 2sec? 6 — sec* 6 — 2 cosec®8 + cosec*8

LHS = (cosec?d — 1) 2 (sec? 6 — 1)2
LHS = (co‘c2 0) - (t:an2 0) 2

LHS = cot* 6 — tan* § = RHS
Hence,proved LHS = RHS

1+sin6—cos 6 2
1+sin 6+cos 0

A

We have, [

_ | 14sinf—cos @ 14sinf—cos 6 2
1+sin6+-cos 6 1+sinf—cos

|: (14sinf—cos ) :| 2

(14-sin0)? —cos26

a . cos? B +~2%sin

LHS = ( cosectd — 2cosec29) - (sec4 0 — 2sec? 6)
LHS = (cosec49 — 2 cosec’f + 1) — (sec4 0 — 2sec? 0+ 1)
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60.

61.

62.

r 2
(1)%+sin20+(— cos 0)%+2x 1xsin §+2 xsin 6(— cos 8)+2(— cos §) x
(1)2+sin26'+2 sin §—cos20

[14142sin0—2sin 6 cos §—2 cos 0
L sin?6+sin®0+2 sin 6
o _2+2sin072sinﬂcos072cosﬁ}2
o 2sin20+2 sin 0

[ 2(1+sinf)—2 cos O(sinH+1) 2
- 2 sinf(sinf+1) ]
[ (1+sin6)(2—2 cos 6) 2
2sinf(sinf+1) :|
o _2720059}2

| 2siné

'2(lfcost9)}2

| 2sind
T 1700501|2

sin 6

(1—cos 0)2
sin20
(1—cos )
1—cos26
(1—cos 0)?
(1)2—00529
(1—cos 0)2

(1+4cos 8)(1—cos 6)
(1—cos 0)(1—cos 6)

(1+4cos 0)(1—cos 8)

1—cos 6
T 14cos® RHS

Given, cosec 8 + cot 0 = p...(i)

[ 1+sin26+cos20+2 sin 6—2 sin § cos H—2 cos 0i| 2
1—cos20+sin20+2 sin @

r [Sin ce, sin’0 + cos?f = 1]

We know that, cosec?0 — cot?6 =1
= (cosech + cotb)(cosechd — cotf) = 1

= p(cosech — cotf) =1

= cosecl — cotf = % ...(i)

Adding i and ii, we get
2cosecd = p + %
2
cosech = 211
= sinf= —L_ =2

cosecd ~ p2+1

4p2 4 1—2p2
Weknowthat,cos@zx/lsin20:\/1( d —\/p+ P

(P*+1)?

(p*-1)* 21
cosf=,/—= = —p2
(P*+1)° Pl

P12

LHS = (sin A + sec A)2 + (cos A + cosec A)2

. 1 \2 1 \?
=(smA+m> +<cosA+ m)

:SiIl2A+ 12 2M+COSZA+;+2C¢?_5A
cos? A cosA sin2A sinA
— aim?2 2 1 1 sin A cos A
sin’d + cos”A + sin? A * cos? A +2 <cosA + sinA)
-1+ sin A+cos® A sin? A+cos? A
sin? A cos? A sin Acos A

:1+

sin? Acos? A sin A cos A

_ 1
- <1 + sin A cos A )

= (1 + secAcosecA)? = RHS

LHS — cot2 A(sec A—1)
_ 1+sin A

cos?A ( 1 71)
sin24 \ cos A
1+sin A
cos2 A ( 1—cos A )
sin? 4 cos A
1+sin A
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cos Axcos A ( 1—cos A )
1—cos2A
1+sin A

—A_ (1_cos A)
(1)2—0052A

1+sin A

cos A
_ (1+cos A)(1—cos 4) (1—cos 4)

- (1+sin A)
— cos A
(1+4cos A)(1+sin A)

RHS = sec?A [—ksinA]

cos A

[ sin? A + cos?A = 1]

1+sec A

1 1-sin A
1
cos A

cos?A | 14

1 1—sin A
cos2 A cos A+1
L cosA
1 [ (1—sinA)cos A
" cos2A | (1+cos A) :|
1 |:(lfsinA) cosAi|

cos Axcos A
_ 1—sind
" cos A(1+cos A)

(1+4-cos A)

Multiplying numerator and denominator by (1 + sinA)
(1—sin A) (1+sin A)

" cos A(1+cos A) 1+sin A
(1)2—sin2 A

" cos A(1+cos A)(1+sin A)

_ cos? A

" cos A(1+cos A)(1+sin A)

_ cos Axcos A

" cos A(1+cos A)(1+sin A)

_ cos A

" (14cos A)(1+sin A)

.. LHS =RHS

. We have, cosec 8 — sin f = a*
L _sinf=4d3
sin @ )
1-sin?6
sin’f _ 3

sin 6

2
ws b _ g3 [','sin20+ cos? = 1}
sin @

2

cos36

1
sin 3

4
cos 3 0

=q2=

I\

singﬂ
sec — cosf = b>

— cosf="b®
cos 6

1—cos?6 _ b3

cos 6
sin%0 _p3
cos 6

2
sin3 6
=—=b

cos 3 6
4

sin3 @
2
cos 3 6
Now, a%b%(a + b?)
4 4 4 4
cos 3 0 sin3 6 cos36'+ sin 3 0
2 2 2 2
sin3 6 cos3 60 Lsin3 6 cos 3 6
" s &2 4 2
T —= cos 3 xXcos 3 f+sin3 fxsin3 §
0 x sin3 36 > >
sin3 Oxcos 3 0

=p =

4.2
33

COS

cos20-+sin26
2 2
sin3 @xcos 3 6
cos?f + sin?6 =1

LHS = RHS

2 2
cos3 0 x sin3 6
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64.

65.

66.

We have,
q = cosec A - cot A

= q2 = (cosec A - cot A)2

= q2 = cosec?A + cot’A - 2 cosec A.cot A
1 cos? A cos A
2 24 2 2
sin® A sin® A sin® A
1+cos® A—2cos A
sin? A

=q’=

=q%=

(1—cos A)? _ (1—cos A)(1—cos 4)  (1—cos A)

=q?=
Now,

q?-1
LHS = + cosA
q2+1
1—cos A _
_ lt4cosA
T 1-cosA + COSA
1+cos A
1—cos A—1—cos A
T 1—cos A+14cos A +cosA
—2cos A

=—+ cos A

=-cos A + cos A

=0

=RHS

The given trigonometric identity is,

seccA—tanA  cos2 A
secA+tanAd (1+sin 4)2

_ secA—tanA
Now, take LHS = SecArton A

Multiplying numerator and denominator by (secA - tanA)

(sec A—tan A)(sec A—tan A)
- (sec A+tan A)(sec A—tan A)

(sec A—tan A)2
T sec2A—tan24

(sec A—tan 4)2

=— [ sec?A — tan?A = 1]

= (sec A — tan A)?
_ 1~ sind 2
" \cosd cos A

o ( 1-sin A ) 2
- cos A
(1—sin 4)2

T cos?4 )
1-sin A .

_ (Lrsindy [-cos?A=1—sin’4]
1—sin?A
(1—sin A)(1—sin A)

= AU 1 g2 2 = (a+ b)(a— b)]

(1+4sin A)(1—sin A)
_ 1—sind
" 1+sind

Multiplying numerator and denominator by 1 + sinA

(1—sin A)(1+sin 4)

- (1+4sin A)(1+sin A)
—sin’4
= m [ (a—b)(a+b)=a® — b?]

= % [-1— sin? A = cos® 4]
+sin

= RHS
Hence proved
sec’0= (z + - z—wz—i-;—i-l
o 4z ) 1622 2
20 —gec2f—1 =924 L _ 1
tan“f=sec® — 1=z + o 2

4z
— _ L 1
= tanf= (a: 4z) or <4m a:)

Hence sec + tan 6 = 2z or %

= tan’f= (m— 1 )2

1—cos2 A (1—cos A)(1+cos A)  (14cos A)

[ (a+b)(a—b)=a® — b?]
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67.

68.

69.

70.

71.

1+tan?2A 1—tanA\D _ 2
Given 1+cot?A = (= cotA) =tan® A.
LHS = <1+tan A> secZ A
I+cot? 4 cosec’A
— 6052A _ sin”4 2
- 1 - 2 4 =tan“ A
sin2 A
2
1—tanA > _ 1-tan A
RHS = = | =
5= ( 1—co tA) 1— 1L
tan A
2
_ 1-tan A _ ,1—tanA 7 - )
T | tana—1 = (tanAfl X tan A)- = (-tan A)* =tan“ A
tan A
LHS = RHS.
1+sin6)%—(1—sin6)?
LHs = (tsiné) —(1-sin6)
(1+sin@)(1—sinb)
4sinf
1—sin? 0
4sinf
cos2 6
=4 tan @ sec 8 = RHS
14+sinf 1—sinf
LHS = \/1 sin T \/1+sin9

. (1+sin@) (1+sin@) (1-sin@) (1—sin®)
- (1—sin@) x (1+sin9)+ (1+4sin@) x (1—sin®)
- (1+sin0)2 (lfsinﬁ)2
o \/ 1—sin? 0 + \/ 1—sin? 0

.2 in0)2
_ \/(usme) +\/(15{;;) [ $in20 + cos?0 = 1]

cos? 6 cos
_ 1+sinf 1—sin@

cos 6 cos 6
1+sinf+1—sinf

cos 6

cos 0

= 2secl

=RHS
LHS = (14cot f+tan ) (sin §—cos 0)
e ~ sec3 f—csc3 §
<1+ cosf ﬂ) (sin@—cos 0)

in 0 [4
— sin 1cos - ( C0t9 6089 )

cos’ 0 sin3 9
(cos 8 sin 6-+cos? +sin? 6)(sin §—cos 6)

cos 6 sin
sin3 6—cos3 0
cos3 0sin3 9
_ sin® —cos® 0 cos® 0 sin® 9

sin 6 cos sin® 6—cos3 9

= cos? fsin® 0 = RHS.
We have, | = cosecf - sinf and m = secf - cosf
*.LHS = 1’m? (12 +m? + 3)
= LHS = (cosec - sinf)?(sech -cosf)? {(cosech -sinfd )>+( sech - cosh)>+ 3}
2 2 2

= LHS = (—a—sme) (L—cose) { .L—sine) + (L—c059> +3}

sin cos 0 sin @ cos 6

1—sin? 0 2 1—cos? @ 2 1—sin? 0 1—cos? 0
:>LHSZ< sin @ ) ( cos 0 ) {( sin > ( cos ) +3}

2 2
— ( cos?9 sin? 0 cos? sin’

:>LHS_(sin0) <cos€) {(sm0) (cosO) }
— LHS = cost 9 % sint 0 { cos? 0 sind }

sin? @ cos2 6 | sin? @ cos2 0

— LHS = C0S2 0 % sin2 0{ cos5 0+sinb 6+ 3 cos? 0 sin? }

cos?  sin? 0

= LHS = c0s®@ + sin®@ + 3cos?0 sin%
= LHS = { (cos?0)> + (sin®#) } + 3 cos?A sin’6

{-" (cosOsin @ + cos® § + sin” §) (sin § — cos) = sin® § — cos® 6 }
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= LHS = {(cos?8 + sin®8)? - 3 cos?6 sinf (cos?6+ sin’6)}+ 3 sinfcos?8 [, a3 + b3 = (a + b)? - 3ab (a + b)]
= LHS = { 1 - 3co0s28 sin?0} + 3cos20sin?0 = RHS [.- cos2 + sin?6 = 1]
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