Solution
INTRODUCTION TO TRIGONOMETRY WS 8

Class 10 - Mathematics

Section A

1.1

Explanation:

Given:

cosec’0(1 + cos0)(1 — cos) = A

= cosec?0{(1 + cos)(1 — cosh)} = A

= cosec’d (1 — cos? 9) =
cosec? @sin® 6 = \

=
= —— xsin?f= 2\
sin® 0
= 1=
= =1
Thus, the value of A is 1.
2.60
Explanation:
Given, 250 + o0,
Taking LCM

cos 0(1+-sin 0)+cos (1—sin 6)
(1—sin@)(1+sind)
cos O[1+sinf+1—sin |
=4
1—sin? §
cos 0(2
2) _ g
cos* 6

cos 6 =4
cosf =

=4

I

2=
cosf = cos6
.0=160°

3.2
Explanation:
We have,.
tan 6 + cot 6 = 2

1
2
0°

= (tan @ + cot 19)2 = 4 [On squaring both sides]
= tan® @ + cot? O + 2 tan 0 cot 0 = 4
= tan’ @+ cot? @ +2 =4[ tan 6 cot § = 1]
= tan? 0 + cot? =2
4.90
Explanation:
Given: 2sin20 — cos? = 2
= 2(1 — cos?0) — cos’0=2 [. sin0 + cos*0 = 1]
= 2 — 2c0s%0 — cos*0 =2
= 2 — 3cos?0=2
= —3cos?0=2—2
= —3c0s?0=0
= cos?0=0
= cos0=0
= cos = cos90°
=60=90"
5. (a) - (ii), (b) - (), () - (iv), (d) - (iii)
6. (a) - (iii), (b) - (i), (c) - (iv), (d) - (ii)
7. (a) - (iii), (b) - (i), (c) - (ii), (d) - (iv)
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Section B
8. Given, tan 0 + sec =1........ )]

We know that, sec? 6 — tan? 6 = 1....... )
Now, sec 0 +tan 0 = [ from (1) ]

sec —tan 6
= (sec O + tan 0) W =1

sec2 f—tan2 0 I
secO—tand

1 - .
P v = [ [ from equation (2) ]

or,sec 8 —tan 8 = % ........ 3)

Now, to get sec 8, eliminating tan 6 from (1) and (3)
adding (1) and (3) we get :-
=2secB=1+ %

241
=302sec6=T+

241

= = —
sec 0 5

Hence, proved.
9. We have,
1 _
tan 0 + m =2
Squaring both sides, we get

2
= (tan0+ ﬁ) =22

= tan?f0+ —— +2xtanfx —— =4
tan? 0 tan
2 1 _
= tan 6+tan20+2_4
= tan?6+ 12 =2
tan® 6

Alternate method, We have

1 _
tan 6 + ol 2
= tan?f+1=2tand
= tan’f—2tanf+1=0
= (tanf—1)2=0
= tanf=1

tan20+ —~——=1+4+1=2
tan2 0
10. A is the position of the man, OA = 12 m, BC is cliff.

(h-12)m

60°

r-l
A 30°  xm ?“
£
12m ™
(o] é![
- xm =

BC=hmand CE =(h-12)m
Let AE=OB =z m

In right angled triangle AEB,

22 = cot30° = AE=12 x /3

=12 x 1.732m = 20.78m
.". Distance of ship from cliff = 20.78 m.

In right angled triangle AEC,
CE

CE o h=12 /5

5 = tan60” = oW =4/3

h—12=36 = h=48m
11. LHS
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2 2
:(sinA—secA)2+(cosA—cosecA)2: (sinA— COiA) + (cosA— SiiA)

_ <sinA-cosA71>2 + (sinA-cosAfl)2

cos A sin A
__ (sinAcos Afl)2 (sin A-cos Afl)2
o cos? A sin? A

o sin? A(sin A cos A—1)2+cos® A(sin A cos A—1)?
sin? A cos? A
(sin A-cos A—1)2 (sin? A-+cos? A)

o sin? A-cos2 A
in? A-cos? A+1-2sinAdcos 4 | . .
— S Lo > — L 2slna o [ Since, Sin? A + cos? A =1 1
sin® A cos? A
_ sin® A cos® A 1 _ 2sinA-cos A

sin? A cos? A sin? Acos?2 A sin? A-cos? A

=1 +sec? A . cosec® A -2 sec A. cosec A

— 2
=(1-sec A. cosec A)

= RHS

cos?(45°+6)+cos? (45°—0)
- We have tan(60°+6) tan(30°—0)

cos? (45°+6)+sin® (90° —45°+0) o o R .
= fan(60°16) cot (90°—30° 1 9) + cosec(75° + ) - cosec (90° - 15° + 0) [*."cosec(90-0) =secf , sin(90-0) = cosb]

_ cos?(45°+4-6)+sin?(45°+0) o o
= T n(60° 1) ot (60° 1) + cosec(75° + 0) - cosec(75° + 6)

+ cosec(75° + 0) - sec (15° - 6)

=1
1
=1
. We have, p = sinf + cosf) and q = sec + cosecf
*.LHS = q(p2 -1) = (sec + cosech) {(sind + cosf)? - 1 }
=( L4 ){sm29+60529—|—2s1n0c0s9—1}

cos 0 sin 6

_ (Sln9+°"59) 1+ 2sinfcosf — 1)

cos 6 sin 6

— sinf+cos 6
cos 6 sinf

) (2sinfcos ) = 2(sin 6 + cosh) =2p=RHS

. Given,
cotf + tan9 = x and secf - cosf =y

= —i—tanG—xand——cosH y
tanO
1+tan®d _ 1—cos? 0 _
= W =z and cos 6 Yy
sec 0 sin2 0
= Gano =z and = “osd Y
20
= ; — zand sin =y
cos? g Sl cos 0
cos @ )
1 _ sin§ _
= cosfsinf T and Y eosf Y e (A)
Now, L.HS.

- ) ()
_ { 1 % sin’ 6 }2/3 _ { 1. X M}NB [From (A)]

cos2 0 sin 0 cos 6 cos 0 sin 6 cos? 6
_ ( 1 )2/3 B (sin3e>2/3

cos3 0 cos3 0

s 2
=L _sinf 29— tan26
cos? § cos? 0
=1=R.H.S.
Hence, Proved.
.LHS

= 5in%0 + cos%0

= (sin?6) 54 (cosze) s

= (sm2 0+ cos20) — 3sin?Acos?6 (sin20 + 00529)
a® + b = (a+b)® — 3ab(a + b)]

= (1) — 3sin?@cos?d x 1 [, sin?@ + cos?6 = 1]
=1 — 3sin?fcos?6

4-3(a2-1)
4

—

RHS =
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16.

17.

18.

473{(sin 6+cos 9)271}2 ) )
= [given x = sin 6 + cosd]

4

473{sin29+00520+2 sin @ cos 071}2
- 4

4-3{1+25in6 cos 6—1¥ .
=3 T ! [ sin?@ + cos?6 = 1]
_ 4-3(2sinf cos 0)?
- 4
_ 4—3x4sin?fcos20
- 4
B 4(173sin20cos20)
=]
LHS = RHS

Hence proved.
Glven 3sinf + 5cosf =5
= 3sinf=5 — 5cosf
= 3sinf=5(1 — cosb)
— 3¢inf— 5(1—cos 8)(1+cos )
(14-cos 6)
= 3sinf = 50— cos0)
" l4cosf

. bsin?@ .. 20 a2
= 3sinf = Treosd [ 1 — cos“0 = sin 9]
5sinf
1+cos 6

= 3+ 3cosf=5sinf
= 3 =>5sin6 — 3cosb
Hence proved.

=3=

We have to prove :-

v/sec? 0 + cosec?0 = tan 0 + cot 0.
Now, take LHS = 1/sec? 0 + cosec?8

_ 1—4_1 _ sin? 6+cos? 0
cos? 6 sin2 @ cos? 6 sin? 6

_ 1 o 1

o sin?@.cos29  sinf cos

= cosecB sech.....(1)
Now, take RHS = tanf + cot6

sin @ cos® _ sin? O+cos? O
" cosd sinf = sinfcosf
" sinf-cos

=cosec 0 - secH .....(2)
Hence, from (1) & (2)
LHS=RHS , Proved.

_ sin? A-1+cos A

To prove-

1 1
—— —cosecA=cosecA - ——
(cot A)(sec A)—cot A (cot A)(sec A)+cot A
Taking LHS

1

" (cot A)(sec A)—cot A — cosec A
_ 1 !
T cosA 1 | (cosA sin A

(si.nA )(cosA) (sinA)

1 1 1 1 _ _smnd 1
1y ( cosA) sinA = 1-cos4 sinA = 1-cosA sind
sin A sin A sin A
2 —

— cos” A+cos A cos A(1-cos A) .. 2 2
= = o sin“A+cosA=1

(1—cos A) sin A (1—cos A) sin A { }
__cosA __
" sind cotA
Now, taking RHS
_ _ 1
= cosec A (cot A)(sec A)+cot A
1 1
" sind (cosA)( 1 ) cos A

sin A cos A sin A
1 -t 1 _sind

sin A ( 1y cosd " sind (1+4cos A)
sin A sin A

1+cos A—sin? A cos? Adcos A

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

(1—cos A)sin A
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19.

20.

21.

cos A(cos A+1) cos A

" (1+cosA)sinA ~ sinAd

= cotA = LHS
ic 12 A
13
5

B 12 c
We have

— _ Base _ 12
cot B= Perpendicular 5

Let us draw a right triangle ABC, in which ZC' = 90° such that
Base = BC = 12 units and, Perpendicular = AC = 5 units.
Applying Pythagoras Theorem in,ABC A we get
AB? = BC? + AC?
= AB?>=12° + 5% = 169
= AB=/169=13
AC nB— AC 5 AB _ 13

SlnB:E—ﬁ,t —E:ﬁand SGCBZE—E

Now, L.H.S= tan? B — sin® B

= L.H.S= (tanB)? — (s inB)2
2
5 \°_ 25 25
= LHS_(12)_(_3) T~ 144 T 169
1 169—144
= LHS=25 (144 a 9) 25 <144><169)
= LHS=25x 2 _ =25 _ BB )

144 x 169 144x169 ~ 1925132
and, R.H.S =sin* B-sec? B

4 2 4,152 4 2. k2
— (& 4 2 _ (5 13 _ 5"x13° 5 _ 575 .
= R.H.S = (sin B)*(sec B)* = (—13) X (—12) T ar PR TR (ii)

From (i) and (ii), we have

tan? B — sin? B=sin* B - sec? B
Hence proved.
Taking L.H.S. :
sin 0(172 sin? 0)
cos 0 (2 cos2 071)

sin @ (sin? 6+cos? —2 sin? 0 .

- cos 0§2 cos? §—sin? —cos? 0)) [ SZTL26 + 60820 - 1}
tan0(0052 0—sin? 0)

=tan6

Hence Proved, LHS = RHS

Given,

tan A =ntan B

= tanB = %tan A

— n
= cotB = R (@8]

sin#—2 sin3 @
2 cos3 §—cos 0

Also given,
sin A=msin B
= sinB = lsin A
m
= cosec B = A )

sin? A tan? A
m? n2cos2 A 1

sin® A sin® A
m2—nlcos? A 1
sin? A
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22.

23.

24,

25.

= m? - n?cos?A = sin?A
= m? - n2cos?A = 1 - cos?A
= m? - 1 =n%cos?A - cos?A
=m?-1= (n2 -1) cos’A
2_

L — cos?A

n —1
By the given condition of question

secld=1x + =
4x
tan20=sec20—1

2
= tan29:(m+4—1z) —1::1:2—1-;4-3—1::1:24-;—%:(

1622 2
= tanf==+ (a:— —41 )
X

= tanf= (x— %) or, tanf = — (:L'— L)
T 4z

CASE 1: When tan§ = — (m - ﬁ) : In this case,

sec€+tan9:m+ﬁ+m—$:2w

CASE 2: When 0 = — (.’c - ﬁ) : In this case,

secl + tan 6 = (g;_|_ 4L) — (m_ L) _ 2 _ 1
T 4z
Hence, secd + tan § = 2z or , -

? 2z
We have, 4 tan 6 = 3

= tanf=3

4 —

“secd = /14 tan?0 = /1 + f—ﬁz\/% = % :%

4 sinf—cos 6+1
Now, 4 sinf+cos 6—1

sinfd  cosf 1
0089(4 cosd  cost) + msG)

sinf  cosf 1

4 — — —
CDS@( cosf cos  cosf )
_ 4tanf—1+sect

B 4tanf+1—sech

Substituting the values, we get,
A1) 314D 2+(])

B
3 5, 5, 5,  16-5 1 -
A=) 3+1-(3) 4= () —/( T

4

LHS

sin 0 tan @
1—cos 6 1+4cos 6

sin 6 cos @
1—cos 6 1+4cos 6

sin 0 sin 0
1—cos @ cos 0(1+-cos 6)
sin @-cos 6(1+cos 0)+sin 6(1—cos 6)

= (1—cos 6) cos 8(14-cos 9) [ taking LCM ]

sin §-cos 0+sin #-cos? §+sin f—sin f-cos f [ - 2 .2
= Since,(a-b)(a+b) =a“ -b
cos 6 (1—cos? 0) [ (a-b)(a*b) ]
. . 2 . . .
— sinfcos” fisind Q;SIHH‘ [Since, Sin?A + Cos?A =1 1
cos 6-sin” 0
sin 0-cos” 0 sin 0

cos 6-sin® 9 cos f-sin® 9
cos 0
sin 6 cos 6-sin 6

=cot 8 + sec 6 . cosec 0

=sec 6. cosec 8 + cot
= RHS.
Hence, Proved.

We have,
_ tanf+secf—1
LHS = tan6—sec 0+1

_ (tanf+sect)—1
= LHS= (tanf—sec)+1

(secO+tanf)— (sec2 6—tan? 0) . ) 25
tan #—sec 0+1 [ sec 0 - tan"6 = 1]
(sec 0+tan §)— (sec f+tan 0)(sec f—tan0)
tanf—sec 6+1

= LHS =
= LHS =
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sec §+tan @) [1—(sec 6—tan 8)]

26.=(m + n)2/3 + (m - n)2/3

= (acos30 + 3acosfsin?6 + asin?6 + 3acosZsinf)%3 + (acos3@ + 3acosfsin®d - asin®@ - 3acos2sinb)>’3

= a%3(cos30 + 3cosBsin?8 + sin®@ + 3cos?Psinf)>’> + a?/3(cos36 + 3coshsin?0 - sinf - 3cosfsing)?/3

CO!

1

_
= LHS _( 0 ta;)?—seceg-l 9
sec0+tanf)(1—secf+tan
= LHS= (tan@—secH+1)
__ (secO+tand)(tanf—sec+1)
= LHS= (tanf—secf+1)
= LHS =secH+ tanf =

s 6

sin @ _ 1+sin@ — RHS
cos 6 cos 0

= a?3{(cosf + sin)3}?3 + a¥3{(cosh - sinf)3}?3
= a%3(cosh + sinf)? + a%'3(cosf - sinb)?

= a?3(cos?0 + sin’f + 2cosfsind) + a%/3(cos26 + sin?6 - 2cosHsind)

= a?3(1 + 2cosBsind) + a¥3(1 - 2coshsind) [ *.- cos2d + sin?6 = 1]

= a?3(1 + 2cosBsind + 1 - 2cosfsind)

=a?3(1+1)

= 9a23

= RHS

Hence proved.
27. We have,

LHS = (tanA + cosec B)2 - (cotB - sec A)2

= LHS = (tanzA + cosec?B + 2tanA cosecB )- (cotZB + sec2A - 2cotB secA)

= LHS = (tanzA - SeCZA)+(COSEC2B - CotzB)+2tanA cosecB +2cotB secA

But, Sec?A - tan?A =1 & cosec?A - cot? A = 1
.LHS =-1+ 1+ 2 tanA cosecB + 2cotB secA
= LHS =2 (tanA cosecB + cotB secA)

= LHS = 2 tanA COtB(

= LHS =2tan A cotB{

= LHS = 2 tanA cotB(

28. LHS
_ 1 1
cot? @ 1+tan? @
= tan® 0 + —L

sec? 0
= tan? § + cos? O
= (sec?d - 1) +cos?0
=sec?0 - (1 - cos?)

= sec?f - sin%0

s 2
= - sin“6
cos2 6
_ _ 1
1—sin® @ cosec?0
=R.H.S

Hence proved.
2
29.LHS: 14 —o

cos B

cot B tan A
1 1

sin B cos A

cos B + sin A

sin B cos A

1

cosec B + sec A

sin A

) [Dividing and multiplying by tanA cotB]

} [Since, CosecA.SinA =1, SecA.cosA =1, (sinA/cosA)= tanA & (cosA/SinA) =cotA ]

+ ;) = 2tanA cotB ( secB + cosecA ) = RHS. Hence, proved.

1+ coseca
1 cos? a/ sin? a
=1+ 1+1/sino
2 cos’a 1
[ cot®a = ==~ and coseca = —]
sin“a sino
2 cos? o 1
""cot® a = == and cosecor = ——
sin? o sina
2 2
cos” a/ sin® «
sin a+1

sin a
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30.

31.

32.

33.

COS2 o]

sina(1+sin o)

__ sin a+sin® a+cos’ a

sin o+ sin?

1+-si .
= tema [.'sin” a + cos® o = 1]
sin a(1+sin a)
=L — coseca [ L = coseca}
sin @ s o
Here:

L.H.S = (sinf + cost + 1)(sind + cosh — 1)sechcosect
= [(sinf + cosh)? — 1] —=

cosfsinf

= [(sin®0 4 cos?* + 2sinfcosh) — 1] ——

cosfsinf
1
cosOsinf

= [1 + 2sinfcosd — 1]

1
cosBsinb

= 2sinfcosh x
=2
=RH.S

(14 cosa)(1 + cosB)(1 + cosA) = (1 — cosa)(1 — cosB)(1 — cosA)

Solving L.H.S.

(1 + cosa)(1 + cosB)(1 + cos))

multiplying and dividing by sina sing sin A we get,
(14cosa)(1+cosB)(1+cosA) sina.sinB.sinA

sina.sinfB.sin
(1+cosa) 1+cosp) (1+cosA)

sina. sinf. sin

sina sin 8 sin\
1+cosa 26032% e}
Now, sina - 2sin<cos < - COtE
2 2
A 1+cosfB B 14cosh _ A
Similarly, sinf coty, — = = coly
cotgcotécotisina sinf. sin\
2 2 2 : :
Solving R.H.S.
(1 — cosa)(1 — cosB)(1 — cos))
. . . 9\
= 2szn2% X 2szn2§ X 2szn25
g . BB iAo A
= 2sin 5 Sing X 2sin 5 Sing X 2sin 5 Sing
Multiplying and dividing bycos% X cosg X cos% we get
sin ><sin£><sinA
Q A R R

_9es a BB A oed
= 2sin cosy X 25m2cos2 X 2sm20052 X . 5

2 A
CO8 — X COS8S— XCOS —
2 2 2

2}
2
Hence, sina sinf sin A is member of this equality.
LHS = cos® 4sin® 0 + cos® f—sin® 6

cos f+sinf cos f—sin 6

A . .
tan%tan tan;szna. sinf. sin\

(cos 6+sin 0) (cos? 6+sin? f—sinf cos )  (cos §—sin @) (cos? O-+sin? §+sin 6 cos )

(cos O+sin6) (cos —sin )

= (1 — sinbcosh) + (1 + sinbcosh)
=1+ 1 — sinfBcosh + sinbcosd
=2=RHS

Given,

sinf@+cos@=p..(~1)

And, sec 8 + cosec 0 = q....(2)

Now, L.H.S

=q(p* 1)
= (sec 0 + cosec ) [(sin 0 + cos #)>-1] [ from (1) & (2) ]
= [L + L } [sin26 + cos20 + 2 cos 6 sin 6 -1]

cos 6 sin 6

| sinf+cos @
" | cosfsind

in6 6 .
— n0eos? o 9 cosfsin f
cos 6 sin 0

= 2(sin @ + cos 0)

} [1+2cos 6 sin@-1] (. sin?f + cos20 = 1)

8/18



34.

35.

36.

37.

=2p (" sin @ + cos 6 = p)
=R.H.S

Hence, proved.

Given,

tanf + sinf = m......(1)

&, tanf - sinf =1 ......(2)

Now, LHS = m? - n?

= (tan @ + sin 0)? - (tan 6 - sin )2 [from (1) & (2) ]

= tan20 + sin% + 2tan sin 6 - tan%6 - sin%6 + 2 tan @ sin

=4 tan 0 sin 0
= 4+/tan? 0 - sin? 6
= 4\/‘can2 6 (1 — cos?6)

=4+/tan? 6 — sin% 6

= 4,/(tan 0 + sin 6)(tan 6 — sin )

=4,/mn [ from (1) & (2) ]
= RHS. Hence, Proved.

Given, m = &% ... (1) and, n = &<
[«

0s 3
LHS = (m? +n?) cos?8

= LHS = (M + M) cos? B [ from (1) & (2) ]

cos? 8 sin® B

sin 8

2 in2 2 2
cos? asin® B+cos? a cos
= LHS = ( d g
cos? B sin?
sin? B+cos? 3
cos? B sin? B

= LHS = cos® a (é

cos? B sin?

=L[.HS =22 _ (—“

sin 8

= LHS = cos? a (

sin? 8 o
S L.H.S.=n? [ from (2) ]
= R.H.S . Hence, Proved.

Given- sin®A + 3sin?A cos?A = 1 - cos®A

Now, taking

sinBA + cosPA = 1 - 3sin?A cos?A

Taking LHS

= sin%A + cos®A = (sinZA)3 + (COS2A)3

= (sinzA + coszA)3 - 3sin?A cos?A(sinA + COSZA) {ad+bd= (a+ b)3 - 3ab(a + b)}

= (1) - 3sinA cos?A(1)
=1 - 3sin%A cos?A = RHS

) cos? 3
) cos?

) cos? B [ Since, sinA + cos?A =1]

%

=tan? A

. . 1+tan? A
First, we will show that, Litan 2
1+cot2 A
LHS = 1+tan A _ 1+tan? A — 1+tan? A
14cot2 4 141 1+tan2A
taznz A tan2 A
A
= (1 + tan?A) x a4
( ) 1+tan?A
= tan? A = RHS ....(i)
Now, we will show that, ( 1-tan A
1—cot A

2
1—- A 1—- A
LHS = tan — tan
1—cot A 1—
tanA

an A
= [(1 — tanA) X (_(f_m

= (tan A)? = tan® A = RHS ...(ii)

Hence, from (i) and (ii),

2
) =tan? A

)|

i
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38.

39.

40.

41.

2
1+tan’A _ (1—tanA _ 2
1tcot2 A ( 1-cot A ) =tan” A

Hence proved.

sin A can be expressed in terms of sec A as:
sin A= +/sin? A

sinA=1+/(1 — cos? A)

1

sinAd=,/1-—
sec? A
. 2 A-1
sinA=,/=
sec? A
sinA=——/sec2A—1
sec A
Now,

cos A can be expressed in terms of sec A as:
1
sec A

tanA can be expressed in the form of sec A as:
As, 1+ tanZA = sec?A

=tan A= ++/(sec? A — 1)

cos A=

since A is an acute angle, and tan A is positive when A is acute, So, tan A = 1/ (sec? A — 1)

Now cosecA can be expressed in the form of sec A as:
1
sin A

1

sec A

wl—sec2 A
V/1—sec? A

sec A
Now, cot A can be expressed in terms of sec A as:

1
cot A = ton A

as, 1+ tan?A = sec?A

_ 1
CotA=

LHS = secf(1 - sinf)(sech + tand)
= [sect? — %} X (sec + tan @)
= (sec — tan 6)(secd + tan )

=sec?d - tan?0 = 1 = RHS

cosecA =

cosecA =

cosecA =

LHS = (sinA + cosecA)2 + (cosA + secA)2

= sin®A + cosec?A + 2 sinA cosecA + cos?A + sec?A + 2 cosA secA
= sin?A + cos?A + cosec?A + sec?A + 2 + 2

=1+ cosec?A + sec’A + 4

= (1 + cot?A) + (1 + tan?A) + 5

=7 + tan’A + cot’A = RHS

We have to express the trigonometric ratios sin A, sec A and tan A in terms of cot A.
ForsinA,

By using identity cosec?A — cot? A =1

= cosec’A=1+cot’ A

= .EA =1+cot? A

sin’

. 2 1
= sin“ A=
14cot2 A
= sind=—L
\/1+cot2 A
For sec A,

By using identity sec? A — tan? A =1
=sec?A=1+tan’ A4

t2 A1
= sec2 A=1+ 1 _ Lot A+1
020t2 A cot? A
1 t° A
= sec? A= L4
cot? A
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42.

43.

44.

45.

V/1+cot? A

= secA =

cot A
For tanA,
1
tan A =
a cot A
We have;

(2'sin @ + 3 cos )% + (3 sin 6 - 2 cos H)?

=45in? 0 + 9 cos? @ + 12 sin 6 cos 6 + 9 sin® O + 4 cos? 6 - 12 sin 6 cos O
=13 sin® @ + 13 cos? @

=13 (sin? @ + cos? 0)

=13

Now, (2 sin @ + 3 cos 8)? + (3 sin 6 - 2 cos ) = 13

= (2)? + (3sinf — 2cosh)? = 13

=4+ (3sinf — 2cosh)? =13

= (3sinf — 2cosh)? =9

= 3sinf — 2cosf=+3

Take

LHS = 2(sin®@ + cos®8) - 3 (sin*@ + cos*0) + 1

= LHS = 2 {(sin%0) + (cos?0)°} - 3 {(sin0)%+ (cos?6)?} + 1

Using ad+bd= (a+ b)3 - 3ab (a + b) and aZ+b?= (a +b)2 - 2ab in above expression, where a = sin“0 & b =cos6 ; we get :-

LHS = 2 {(sin%6 + cos?8)? - 3 sin’0 cos6 (sinf + cos26)} -3 {(sin?6 + cos20)? - 2 sin’f cos?6 } + 1
= LHS =2 (1 - 3sin%0 cos?0) - 3 (1 - 2sin’f cos?6) + 1 [Since, sin’A + cos?A = 1]
= LHS =2 - 6 5in%f cos?8 - 3 + 6 sin’6 cos?6 + 1
Hence, L.H.S. =0 =R.H.S.
Hence, proved.
L.H.S.
=sec A(1 - sin A)(sec A + tan A)
L_ (1 _sin A)( == + sind

cosA cosA cosA
_ (1—sind) ( 1+sinA)
cosA cosA

_ (1—sin A)(1+sin A)

cos Axcos A

_ (12—sin? 4) Si b tb)=a?.p2
——c .[ Since, (a-b) (a )=a“-b"]
(1—sin2 A)

cosZ A
— cos’A

cos?A
=1
=RHS

Hence, proved.

We have to prove that :-
= sec%0 = tan®0 + 3tan26sec?d + 1
= sec®d — tan%0 = 3tan20sec26 + 1

Now, LHS
= sec%0 — tan®0
= (sec20)3 — (tan26)3

= (56026’ — tan20) [(sec2t9)2 + sec?ftan?6 + (tan29)2} {Since, a3 - b3 = (a- b )(a% - ab + b?)}
=1 [sec49 + sec?ftan’6 + tan40} [ sec?f — tan?0 = 1]

= sec*6 + tan*6 + sec?6tan?6

= (sec?6)? + (tan%6)? + sec?ftan’6
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46.

47.

48.

49.

Adding and subtracting 2sec?ftan?6

= (sec?6)? + (tan?6)? — 2sec?6tan?6 + 2sec?ftan’6 + sec>6tan’6
= (sec?d — tan?6)? + 3sec’ftan®6 [ (a—b)2=a®+b*— 2ab}
=1+ 3sec?0tan?6 |- sec’§ — tan?0 = 1]

= RHS

Hence proved

Given that, sin 8+ cos 8 =/2

On squaring both the sides, we get

(sin @ + cosh)? = (v/2)2

sin26 + cos26 + 2 sinf cosf= 2 [',‘(a+b)2=a2+2ab+b2]

= 1+2sinfcosfh=2

= 2sinfcosf=2-1=1

1 .
=2 e, i
sin 6 cos 0 . ( )
Now, tan 6 + cot§ = Siné | cosf
) y cos 0 sin 6
2 9—“?05 o = L e (ii)
cos 0 sin 6 cos 6 sin @

From (i) and (ii) we get

tan 6 + cot § =2

(tan @ + sin #) =m and (tan @ - sin §) = n

LHS = (m? - n?)?

= [(tan 6 + sin#)? — (tan 6 — sin 6)?] 2

= [4tanOsin6)® [ (a + b)? — (a — b)* = 4ab)

=16 tan 0 sin 0 ...(1)

RHS = 16mn = 16 (tan 6 + sin @)(tan 0 - sin 6)

=16 (tan2 6 — sin? 9) =16 (% — sin? 9)

o sin? §—sin® 6 cos® 0

=16 ( cos? 6 )

sin? —cos?

= 16# [ 1 — cos? = sin? 9]
cos® 6

2
=168 « 5in%g
cos? 0

RHS = 16 tan? sin? 6 ...(2)
..LHS =RHS

If two expressions are equal for all the values of same parameter or parameters , then the statement of equality between the two

expressions is called an identity.

A

B
Let,tan A = %, sec A =

H?=P%+B?
LHS =1 + tan?A

B B2
_ B4P? _ H?
T BB
_(B\?
~—\B
= sec’A
=R.H.S

Hence Proved.

_ 1 o 1 _
LHS = (—Sin - —sin A) (—COS - — cos A)
- 1-sin® 4 1—cos? A
sin A cos A
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50.

51.

52.

53.

=sin Acos A

— 1
RHS = cosA | sinA
sin A cos A

sin A cos A

- sin? A+cos? A
=sin A cos A = LHS

LHS= (1 + tan?A4) + (1 + = )

tanZ A

(tan2A+1)

=(1 n’4) + ———

(1+ tan®4) + —-—

24
=sec?’ A+ 5= [-1+ tan? A = sec?A]
tan® A
9 1
1 rsec’A= 5
_ 1 cos2 A COSs A
T cos24 sin2 A sinzA
cos2A tan2A =
cos?A

_ 1 1 cos’A

cos2A cosZA sin2 A
— 1 1

cos2A sin? A
_ sin?A+4cos?4

cos? Asin? A

1 a2 2

= ———— |'"vsin“A+cos“A=1

cos2 Asin? A [ ]
=—1 [cos?A=1—sin’A4]

(1—sin? A)sin? A
-1

sin?A—sin*A
= RHS
Hence proved.

sinf—cos 4+1 1

using identity sec?0 = 1 + tan?6

We have to prove that, sinf+cosf—1  secf—tanf

inf—cosf+1 _ tanf—l+secf 1. . .. .
LHS = Sno-costil  tanf lisee® 1 4ividing the numerator and denominator by cos6.]
sin @+cos 6—1 tanf+1—secd

(tanf+secd)—1  {(tan6+sect)—1}(tand—sech)

(tanf—secO)+1  {(tanO—secd)+1}(tanh—sec6)
B (tan? @—sec? 0)—(tanf—sec §) - 9 9
" {(tanf—sec)+1}(tan f—sec) L. (a - b)(a + b) =a’ —b]
- —1—tan6+sech .. 2 29 _
" (tan6—secd+1)(tan f—sec6) [ tan® 6 —sec”f=—1]

[ Multiplying and dividing by (tan § — sec )]

—(tanf—sec6+1) 1
" (tanf—sech+1)(tanf—sech)  tanf—sech
1 -RH
T secO—tanf §
Hence Proved.
We have,
LHS — p>—1 _ (sec 0+tanf)?—1
p2+1 (secO+tan@)41
2 9+tan? 042 sec tanf—1
= LHS=X
sec? 0+tan2 6+2 sec 0 tan 6+1
LHS (se02 0— 1)4»1’,an2 6+2sechtanf
= =
sec? 0-+2 secf tan0+(l+tan2 0)
-~ LHS = tan? +tan® §+2 secd tan
sec? 0-+2 sec  tan f+sec? 0
—~ LHS= 2tan? §42tanfsecd  2tanb(tanf+secd)  tang _ _sinf sinf =RHS

2sec2§+2secOtand  2secO(secH+tand) ~ sech cos f-sec 6

Given, 1 + sinZ 0 = 3 sin 0 cos 0, then we have to prove that tan 8 = 1, or %

Now, 1 + sin%0 = 3 sin6 cos®
[Dividing by sin® 6 On both sides]
1 sin2f _ 3sinfcosf
sin? 0 sin 0 sin 0

= cosec?0 + 1 =3 cotd

=>1+cot?0+1-3coth=0
=cot?f-3coth+2=0

= cot20—2coth—cot®+2=0
= cot B(cot 6 —2) —1(cot 6 -2)=0
= (coth —2) (cot0-1)=0
=cotd—2=0or(cot0—-1)=0
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54.

55.

56.

57.

=cotd=2o0rcotf=1

ﬁtan@=%ortan9:1
1

Hence, either, tan 6 = 5> or 1
Given, secf + tanf = p

= secd =p - tanf ........... (€))]
Now,

sec?d - tan’0 = 1

= (secl + tanf)(sech - tand) = 1
= p(sech - tanf) = 1

= secf - tanf = % ........... )
From (1) and (2),

p - tand - tanfd = %

= p - 2tand = %
= 2tanf =p — %

_1 1
= tanf= 5(17_ ;)
We have, 1 + sin% = 3sinf cosf

Dividing both sides by os%6, we obtain
1+sin® 8 __ 3sinfcosd

cos2 6 cos? 6
1 sin® § __ 3sinf
cos2 0 cos2? 0 cos 0

= sec?f + tan®6 = 3tanf
= 1+ tan?6 + tan%0 = 3tanf [-. sec?0 = 1 + tan26 |
= 2 tan%0 - 3tanf + 1 =0

= 2 tanf - 2tanf) - tanf + 1 =0
= 2tanf (tanf - 1) - (tanf - 1) = 0
= (2tanf - 1) (tanf - 1) =0

:>2tan9—1=00rtan9-1=0:>2tan9=10rtan9=1:>tan6’=% ortand =1

Given: cosec A + cot A=m
=> (cosec A + cot A)2 = (rn)2 [squaring both sides ]

= cosec?A + cot?A + 2 cosec A cot A=m? ...... 1)
Now, LHS

m2—1
m2+1
cosec? A+cot? A+2 cosecAcot A—1

= . [ From (1
cosec2 A+cot? A+2 cosce A-cot A+1 [ ( ) ]

cot? A+cot? A+2 cosecA-cot A

cosec? A+ cosec? A+2 cosecA-cot A
2 cot? A+2 cosecAcot A

2 cosec? A+2 cosecA cot A

_ 2cot A(cot A+ cosecA)
" 2cosecA( cosecA+cot A)
_ _cot A
" cosecA
cosd
__ sind
-
sin A
cos A sin A
T sind 1
=cos A =RHS

Hence, Proved.

_ 1-cosf 1—cos 60°
LHS= \/ 1+cosf \/ 1+cos 60°
1

= [Since, Cosec?A - Cot?A = 1]
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58.

59.

60.

61.

62.

RHS = sin 0 _ _sin60°
: 1+cos @ 1+cos 60°

V3

1 3

11+3 2
= J5=LHS

therefore, L.H.S = R.H.S

Hence, relation is verified for 8= 60°.
We have,

LHS = (cosec - sinf) (secl - cosf)

—~ LHS= (L—sine)( L

sin @ cos 6

LHS — 1—sin? @ 1—cos2 @

— cos 0)

= sinf cos 6
cos2§ _ sin?2@ . .9 2.
= LHS = =—— x =— (since, sin“A+cos“A =1)
sin 6 cos 0
= LHS = sin 6 cos 6 — sin 6 cos 0 _ 1
1 sin® +cos? 6 sin? f+cos? 0
sinf cos
1 1
= LHS - sin2 6 cos2 6 " tan O+cot 6 - RHS
sin cos 6 sin 6 cos 6
Given,

2sin’0 — cos?0 =2
= 2(1 — cos?6) — cos?0 =2
= 2 — 2c0s26 — cos?60 =2
=2 — 3cos20=2
= 3cos?0=0
= cos20=0
= cos20 = cos290°
= 0=90°
We have,
LHS =2 (sin6 0 + cos® 0) -3 (sin4 0+ cos* 9) +1

=2 {(sin2 9) Sy (cos? §) 3} — 3 (sin* 6+ cos* §) + 1
Using a® + b% = (a + b)® — 3ab(a + b) and a® + b* = (a + b)? — 2ab, we obtain
LHS =2 { (sin? 6 + cos? §)  _ 3sin2fcos? 0 (sin? 6 + cos? 9)} -3 {(sin2 0+ cos? 6) 2 _ 9sin2fcos? 0+ 1}

=2 (1 — 3sin®fcos? 0) — 3 (1 — 2sin® fcos® 6) + 1

=2 — 6sinfcos?0 — 3 + 6sin fcos?+ 1 = 0 = RHS
LHS = cot? f(secf—1) sec? O(sin6—1)

" (1+sin6) (1+4sec®)
cot? (sec §—1)(1+secd)+sec? O(sin§—1)(1+sin )
(14-sin8)(1+secb)
cot? 0(sec2 1971)+sec2 0(sin2 071)
(1+4sin @) (1+sec)
cot? 0 tan? 6+sec? 6(— cos? «9)
(1+4sin@)(1+sech)
cot? 0 tan® O—sec? 6 cos? O

(14-sin@)(1+sech)
cot? fx —L

—sec? fx —
cot= 6 sec2 0

(1+sin @) (1+sec )
1-1
(1+4sin @) (1+sec)

=0
= RHS
Given, secf + tanf = p ...(1)

We know that, sec?6 - tan%0 = 1

= (secf + tanf) (sech - tanf) = 1

= p(sech - tanf) = 1 from (1)

= secl - tanfd = % ..(2)

Adding (1) and (2), we get;

= (secf + tanf) + (sech - tanf) = p + ;7
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63.

64.

65.

66.

and on subtracting (2) from (1), we get;
(secd + tanf) - (sech - tanf) = p - %
= 2secd =p + %
and, 2 tanf = p - %

_ 1 1 _ 1 1
= secl = 5(p+ ;) and, tan 6 = 5( — —)

p
Also, tanf = sinf

cos 0
= Sinf = tanf.cosd
- sing =l

sec 6

—

1
Hory)
According to question
cosf—sinf _ 1—/3
cos +sinf 1+4/3
(cos 0—sin @)+ (cos f+sinf)  (1—+/3)+(1++/3)

= = = [Applying componendo and dividendo]

(cos —sin §)—(cos O+sin 6) (1—4/3)—(1++/3)
2

2cosf
= Tosmg ~2V3
= cot0:%:>tan0:\/§:>tan0:tan60°:>9:60°
Given,

(cot@ + tanf) = m and (sech - cosf) = n

:>( L —i—tanG):m and <L—c059)=n

tan @ s 0
1+tan? 0 1—cos? §
o ((Litan?e _ o (ocosTE)
tan 6 cos 0
2 1—cos? 0
= (=) =mand (1zcos™0) _ n
tan 6 cos 6
in2
=>m= 1sin9 andsmezn
cos? x por cos 6
=>m= and n = S22 (1)
" cosfsinf " cosf TCTTCTTY
Now, L.H.S.
2
= (m2n) 3 _ (mn2) 3
2 2 4 2
— 1 sin”6 |3 1 sinto]3
N |:Cos295in29 X cose} |:cosesin0 X 00520} . [from (1)]

2 2
:( 1 )3 _(sin30)3 __1 _ sin?¢g
cos3 0 cos3 @ cos? 0 cos2 6
= sec? - tan0
=1[. sec?d - tan%0 = 1]
= R.H.S. Hence, Proved.
We have,

sinf + sin%6 + sin30 = 1

= sinf + sin®0 = 1 - sin’f

= sinf (1 + sin®6) = cos’f

= sin®8 (1 + sin®)? = cos*

= (1-cos?0){ 1+ (1-cos?0) }?=cos*d

= (1 - cos?0) (2 - cos’6)? = cos*d

= (1 - cos26) (4 - 4 cos?0 + cos*0) = cos*d

= 4 -4 cos?0 + cos*0 - 4 cos?0 + 4 cos*@ - cos®9 = cos*d
= -c0s%9 + 4 cos*@ - 8cos?0 + 4 =0

= 0s% - 4cos*@ + 8cos?0 = 4

We have,

(1+ :lons: + z:ns’i ) (sin A—cos A)

cos3 A sin3 A

LHS =
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67.

68.

69.

70.

cos? A+sin? A
sin A cos A

) (sin A—cos A)

= LHS=
( sin3 A—cos3 A )
sin3 A cos® A
(1+ m) (sin A—cos A) sin3 A cos® A
= LHS= oo
(sin3 A—cos3 A)
—~ LHS — (sin A cos A+1)(sin A—cos A) sin® A cos? A
o (sin A—cos A) (sin2 A+cos? A+sin A cos A)

(sin A cos A+1) sin® A cos? A ) 2.
= LHS = (s Acos A) = sin“A cos“A = RHS
Given, sinf + 2cosf =1
We have,

(sin @+ 2 cos6) > + (2sin 6 — cosh) >

= (sin?6 + 4cos?0 + 4 sin fcos b)) + (4sin?6 + cos?6 — 4 sin cos )
= sin?6 + 4cos®6 + 4sin fcosf + 4sin?6 + cos?d — 4sin fcosf
= 5sin?6 + 5cos6

= 5 (sin’0 + cos?6)

=5

= 1%+ (2sinf— cosf) > =5

= (2sin6 — cosh)? =4

= 2sinf — cosf = £2

= 2sinf — cosf =2

Given,

(%sine— %cos@) =1...01)

and, (%cos@ + %sin 0) =1...02
Now, equation (1) is

(%sine— %cos@) =1

(Squaring both sides, we get)

2, 2 2zy .
Zsin?@+ L-cos?f — =“sinfcosf =1 ..(3)
a b ab

Equation (2) is
(%cos@ + %sin@) =1
(Squaring both sides, we get)

2
Z—zcos2 0+ Z—Qsin2 0+ %sin Ocosf=1 .(4)
Adding (3) and (4), we get :-

2
z—z (sin® 6 + cos? ) + Z_“’ (sin® 6 + cos? ) = 2
2 y?

= % + 7 = 2.
Hence, Proved.
We have,

xsin®@ + ycos3 = sinf cosd

= (xsinf) sin%6 + (ycosd) cos?d = sind cosd

= x sinf (sin%f) + (x sinf) cos?f = sinf cosh [*." x sinf = y cosh]
= x sinf (sin%f + cos?6) = sinf cosh

= x sinf = sinf cosf

= x = cosf

Now, xsin 6 = ycosf

= cosf sinf =y cosf [*." x = cosf]

=y =sinf

Hence, x2 + y2 = cos?6 +sin%f = 1

L.H.S.
_ _tanA ~ _tand

" 1+secA 1-sec A

:tanA( L ;)

l+secA  l-secA

[.-a3-b3=(a-b) @ +b%+ab)]
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71.

72.

73.

74.

:tmu4(k§&kiﬁ%i)[nmmgLCAL]

1—sec2A
—2sec A .
=tan A (—Se‘; ) [ Since, sec?A - tan?A =1 ]
—tanA
_ 2secA

T tanA
2x1 cos A

cos A sin A
2

= sin A
=2 cosecA
= R.H.S. Proved.

We have,

LHS = sin®0 - cos®8 = (sin?8)? - (cos*8)? = (sin*6 - cos*d) (sin*6 + cos*@)

= LHS = (sin’6 - cos?6) (sin’f + cos26) (sin*@ + cos*H)

= LHS = (sin’6-cos?0) { (sin’6)? +(cos’0)? +2sin’fcos’8 -2 sin’fcos?6 }

= LHS = (sin’6 - cos?6) { (sin%6 + cos?6)? - 2 sin’fcos’6 }

= LHS = (sin’ - cos?6) (1 - 2 sin®f cos’d) = RHS

We have,
-t 1 -1 1
cosecA—cot A sinA  sinAd cosecA+cot A
1 1 _ 1 1
cosecA—cot A cosecA+cot A sinA sin A
1 1 _ 2
cosecA—cot A cosecA+cot A sinA
LHS = ! + :

cosecA—cot A cosecA+cot A
cosecA+cot A-+cosecA—cot A

(cosecA—cot A)(cosecA+cot A)
2cosecA
cosec2 A—cot? A
2

snd 2 —
=T =T RHS.

Hence Proved.
cos Ocosech—sin 0 sec

LHS =

cos f+sin 6 . .

1 s cos sin
— cos sin 6 —sinfx cos 6 — sinf  cosf
cos f+sin 6 (cos 6+sin @)
cos? §—sin? 0
" sin# cos B(cos -+sin 0)
_ (cos 6+sin0)(cos 6—sin )
" sin# cos f(cos f+sin6)
cosf sin @

" sinfcos @ sin @ cos 6
= cosecf - secd = RHS
.. LHS = RHS
We have,
= LHS = cos A + sin A +1

" 1-sind 1—cos A
N LHS — cos A(1—cos A)+sin A(1—sin A)+(1—sin A)(1—cos A)

o (1—sin 4)(1—cos A)

_ cos A—cos? A+sin A—sin? A+1—sin A—cos A+sin A cos A
= LHS= (1—sin A)(1—cos A)
—  LHS— (cos A+sin A)— (cos? A+sin? A)+1—(cos A+sin A)+sin A cos A

B (1—sin A)(1—cos A)

A+sin A)—1+1—(cos A+sin A)+sin A cos A
LHS — (cos

= S (1—sin A)(1—cos A)
= LHS — sin A cos A — RHS

(1—sin A)(1—cos A)
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