Solution
INTRODUCTION TO TRIGONOMETRY WS 9

Class 10 - Mathematics

1. 2cos0 — sinf = x ...(I)
cosf — 3sinf =y
LHS = 2x° +y2 - 2xy
= 2[2cos0 — sinB]? + (cos — 3sin)? — 2(2cosO — sinB)(cosB — 3sin6)
=2(4 cos® 0 + sin” 0 - 4 cos 6 . sin B) + cos? 6 + 9 sin® O - 6 cos O sin 6 -2(2 cos? 6 - 6 sin O cos O - sin O cos O + 3 sin? 6)
=8cos? 0 +2sin? 0 -8cos B .sinb+cos?H+9sin?H-6cosb.sinb-4cos>0+14sin 6. cos b - 6sin
= 5(C0529 + sinZG)
=5 x1
=5RHS

1 1
2. L.H.S. = (cosec A —sin A)(sec A —cos A) = ( - sinA) (C— - cosA)

sin A 0s A
1-sin?A\[1-cos’A
- sin A cos A

cos? A sin? A
T sinA cosA sin A cos A

RHS. =
1

sinA  cos A

—_—

cosA  sinA
cos Asin A

tan A+cot A

sin? A+cos? A
=sin A cos A
Hence, L.H.S. = R.H.S.
3. LHS = (1 + tanf + cotf)(sind - cosbH)

sin 6 cos 6
= (1 + + )(sin@ — cos0)

cos 0 sin 6

cos Bsin 6 +sin? 6+ cos? O
cos Bsin 0

)(sin@ — cosb)

(cos Bsin B+1)

(sinf — cosh)

cos Osin 0

1 1
sec 6 cos ec cos 0 sin 6
RHS = - = -
cosec?6 sec? 0 1 1
sin® § cos® 0

sin’ 0 cos’ 0 sin> 6-cos® 6
" | cos0 " sin@ | T cos6sing

(sin O—cos 6) (sin2 6+ cos? 0+ cos Bsin 0
= [- a®-b3=(a-b)(@®+ab+b?)]

cos Bsin 0
(sin 6—cos 0) (1+cos Bsin 6)

cos Osin 0

~. LHS =RHS
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sin? 6 1+sec 6

" 1-cos 6 sec 0
sin? 6 1-cos? 6

LHS. = 1-cos®  1-cosB [
(1+cosB)(1-cos )

=1+
(1o 0) 1+ cosé...... (1)
1+sec O 1 sec 6
R.H.S. = sec  secO sec®

=cosf+1=1+cosh ... 2
From (1) and (2), we have L.H.S. = R.H.S. proved.
1

5. cosec @ = — =1/2
cosecB=\/m3=\/m=2
*. cosec a + cosec B = \/E +2or \/E(\/E +1)
6. 3(sin 6 - cos 0 )* + 6(sin O + cos 19)2 +4 (sin6 6 + cos® 0)
= 3[(sin O - cosO )2]2 +6(sin2 6 + cos? 6 + 2 sin 6.cos 0) + 4[(sin2 6 + cos? 6)3 -3 sin? 6.cos? 9(sin2 6 + cos? 0)]
= 3[sin2 0+ cos?6-2sin0. cos 6]2 +6[1+2sinf.cosf]+4(1-3 sinZ 0 . cos? 0)

=3(1+4sin20.c0529—4sin9c056)+6+12sin0.c059+4—1ZSin20c0529

=13
= independent of 6
cos 0 sin 0
7.LHS = (1-tan 6) - (cos B—sin 0)
cos 0 sin @

sin @ (cos 6-sin 0)
=

cos? 0 sin? @ cos? §—sin? 6
(cos 6—sin 0) - (cos B-sin @) ~ (cos @—sin )
(cos B—sin 0) (cos B+sin 6) 0 0
= = + sinf) = RH

(cos O—sin 0) (cos sinb) S

Hence proved.

8. We have,

LHS = (sec29 - 1)(1 - cosecze)
= (1 + tan20 - 1)[1 - (1 + C0t29)] [ "+ sec20 = 1 + tan26 and cosec?6 = 1 + C0t29]

= tan26 - ( - cotze)

-1 1
- tan2 . -
= tan“0 (taHZB)[ . coth = tang]

=-1=RHS

sin2 A

4 —_—
1+ tanz A 1 cos2 A

9.LHS =

1+cot? A cos” A
1+—
sin® A

cos? A+sin? A
cos? A
sin® A+ cos’ A
sin A
1
— 2 anc2
cos? A sin® A 1-cos® A
1 cos? A cos? A
sin? A
! 2
= A—1=sec A -1=RHS

COS2

10. We have,
1-sin 6
LHS = 1+sin 6
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11. -

12.

13.

1-sin 6 1-sin 6

= LHS = 1+sin 6 % 1-sin 6
(1-sin 6)?2
= LHS=—"7—
1-sin“ 6
(1-sin 0)2
= LHS=——F—1["1- sin20 = c0529]
cos” 6
1-sin 6 \2
= LHS =
cos 6
1 sin 6 \2
= LHS-= - = (secf - tanf)? = RHS
cos 6 cos 6
1
sinf - cosf = 7

On squaring both sides,

1
(sinf - cos(-))2 =7

1
or, sin20 + cos20 - 2sinfcosh = -

IN

1

1 - 2sinfcosH = 7 (. sin0 + cos®0 = 1)
1

2sinfcosd = 1 — 7

or, 2sinfcosb = "

Again, (sinf + cosf)? = sin’0 + cos’0 + 2sinfcosd

=1 + 2sinfcosO
3 7

=14+- = -
1 4 4

sinf + cosf = -\/

1
We have, tanf = —

V7

1
cotf = — = v

Now,

ENNIN]

NS5

1\2
sec?0 = 1 + tan0 = sec?9 =1+ T =1+-=

and csc?0 = 1 + cot?0 = csc?0 = 1 + (\/7)2 =1+7=8

csc2@-sec20 8-7  48/7 48 3

2 29 8 64/7 64 4
csc” O+sec 6 8+3
According to the question,

1 1
LHS. = (sec 6—tan 0) " cos B
1 (sec O+tan 6)

x —
(sec 0—tan 0) (sec O+tan 0) secd

(sec O+tan 6)
= — —sech

(sec2 6—tan’ 0 )
= (secf + tanf) - secO [ .- sec?0 - tan?0 = 1]
= tan6.

1 1
R.H.S. = cos (sec O+tan 0)
1 (sec 6—tan 0)
= - X
secd (sec O+tan 6) (sec O—tan 6)
(sec O—tan 0)
= sech -

(sec? @—tan? 0)
=secH - (sec - tanf) [ . sec?0 - tan?0 = 1]

[ Multiplying numerator and denominator by 1 - sinf]
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14.

15.

= tan6.
o.L.HS. =R H.S.

cos?0 [ 1
m(mil) cos 6

LHS= 1+sin 6 - (1+cosB)(1+sinB)

RS = 1 y (1-sin B)cos 6 _ (1-sin B)cos 6

o cos 1+cos (1—sin26)(1+c050)
cos 0

- (1+cos ) (1+sin0)

.. LLHS=R.H.S

No.

sin + sinf = 2
Taking 6 = 45°, we have
L.H.S. = sin245° + sin45°

1 \2 1
V2 V2
1 1
== 4+ —=
2 V2
V2+1
2
z 2
# R.H.S.
1+sec A 1+ cos A
16. LHS = =
sec A 1
cos A
cos A+1
cos A
= —FT— =cosA+1=1+cosA
cos A
(1+cosA) (1-cosA)  1-cos®> A
- 1-cos A T 1-cosA
sin® A .2 5
= ———- sin“A+cos’A=1
1-cos A
= RHS
1+tan26 1-tan 0 \2 9
17.To prove : reods - | T | T tanZ0
sin’g cos’0+sin’0
2 1+ —_—
. 1+tan“0 cos6 cos’0
Consider : = =
1+ cot26 cos? sin20 + cos20
+ bl
sin%9 sin20
1
cos’0 sin26 . 9 5
=0T ['.'sm9+c059=1]
cos“0
sin26
= tan%6
. 1-tan 6 \2  1+tan®0—2tan O
Consider = >
1-cot 6 1+ cot“0—2cot O

sec?0—2tan 0 2 )
= ['.'1+tan 0 = sec 9]

cos ec?9 - 2cot 6

1 2sin 6 1-2sin Ocos 6
cos?y  Cosf cos6)

- 1 2c0s®  1-2sin@-cosf
sin26 sin 6 sin26
sin%0 )

= — =tan“0
cos 6

4/18



18.

19.

20.

21.

We have,
sinf + cos® = /2

(sind + cosf)® = (\/E)2
sin? + cos26 + 2sinfcosh = 2
1 + 2sinfcosh = 2

2sinfcosf = 1
2sinfcosh = sinZ0 + cos20 ...[1=sin%0+ c0529]

2sin Ocos 0 sin® 6+ cos? 0

sin fcos @ ~ sin Ocos O
sin® 6 cos? 0
= 2= + = 2 =tanf + cotf

sin cos 0 sin fHcos 0
1 1 1

1
We have - =
’ sec A+tan A cos A cos A sec A—tan A
1 1 1 1

+ = +
sec A+tan A sec A—tan A cos A cos A
1 1

= +
LHS sec A+tan A sec A—tan A
sec A—tan A+sec A+tan A

(sec A+tan A) (sec A—tan A)

——— [~ @+b)a-b) = @-p?]

sec2A —tan 2A
2sec A
1

= 2secA

[ .+ sec?A — tan®A = 1]

1 1

RHS =
1+1

+
cos A cos A

cos A
2

cos A

=2 secA

LHS = RHS

We have,

asecO+btanf +c=0......(I)

and, psecf +qtanf +r=0...... (ii)

Solving equations (i) and (ii) by the cross-multiplication for sec6 and tanf, we get
sec 6 tan 6 1

br-qc =~ cp-ar ~ aq-bp

br-cq cp—ar
and tanf =

aq—bp aq—bp

We know that, sec20 — tan20 = 1

br-cq \2 cp—ar \2 )
aq-bp ag-bp |
(br*cq)zf (cp*ar)2

(ag-bp)?

therefore, (br - cq)? - (cp - ar)? = (aq - bp)?

= secH =

=1

sin27° \? cos 63° |2
We have, o
cos 63° sin 27°

sin 27°

[sin (90°-63°) |2 [cos (90°-27°) ]2
cos 63°

cos 63°

[ cos 63° |2 sin27° |2 [ sin(90° — 0) = cosf
sin 27° cos(90° — ) = sinf
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22.

23.

24,

25.

=[11%-[11°
=1-1=0

sin 27° \2 cos 63° |2
: - =0
cos 63° sin 27°

L.H.S. = (sin 8 + cos 0)(tan 8 + cot 0)

cos 6 sin 6

sin 0 cos 6
= (sin 6 + cos 0)

cos Osin 0

. sin 0+ cos? 0
=(6inf+cos ) | ————

1
— (e} e in? 20 —
= + + =
(sin O + cos 0) x in Boos B [ . sin“0 + cos“0 = 1]
sin 6+ cos 0
cos Bsin 6
sin 6 cos 6

+
cos Osin 0 cos Osin 0
1 1

cos 6 * sin 6
=sec 0 + cosec 0
=R.H.S.
Hence proved.
cos 0

1-sin 6
Multiplying and dividing by (1 + sinf) we get
cos B(1+sin 6)

(1-sin @) (1+sin @)

cos O(1+sin 6)
—_ [ (a—b)(a+b)=a2—b2]

LHS =

1-sing
cos B(1+sin 0)

> [ o1 -sing = cosZB]
cos 6
cos B(1+sin 0)

cos Ocos 0
1+sin 6

cos 6

=R.H.S
Hence proved.
Given
m sinA + n cosA = p......(1)
m cosA - n sinA = q........ )
Squaring (1) and (2) we get,
m? sin?A + n? cos?A + 2mn sinA cosA = p2 ...... 3)
m? cos?A + n? sin?A - 2mn sinA cosA = q2 ....... 4)
Adding (3) and (4) we get,
mz(sinzA + coszA) + nz(sinZA + coszA) = p2 + q2
= m?+n?=p2+q? [ sin®A + cos’A =1]
Given:
cosec?0(1 + cosf)(1 — cosh) = A
= cosec?0{(1 + cosB)(1 — cosh)} = A

> cosec29(1 - COSZG) =

=  cosec26sinZ0 = )
! 2
> ~—Soxsin0=2A
sin” 0
> 1=A
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> A=1
Thus, the value of A is 1.
26. We have, cosf + c0s?0 = 1
= cosh = 1 - cos6

Now, sin'26 + 3sin1%9 + 3sin®@ + sin®0 + 2sin*6 + 2sin26 - 2
= [(sin46)3 + 3sin“0 - sinzﬂ(sin49 + sin29) + (sin29)3] + 2(sin26)2 + 2sin20 -2

Using (a + b)3 =a3 + b3 + 3ab (a + b)
Also, from (1) sin%0 = cosf

= (sin49 + sin20)3 + 2(c059)2 +2sin0 - 2
3
= ((sin29)2 + sin29) + 2(sin29 + cos29) -2

= (cosze + sinze)3 +2- 2( .+ sin6 + cos%0 = 1)

=(1)3%+0
=1=R.H.S
therefore, sin120 + 3sin1%9 + 3sin®@ + sin®0 + 2sin?0 + 2sin26 - 2 = 1
Hence proved.
sin - 2sin> @

27.LHS =

- 2cos? - cos 6

sin@(leSin2 9)

cos 6(2cos2 9*1)

sin9(1—2+2c0526)

cos 9(2cos2 6—1)

2cos? 6-1
= tanB 2—

2cos“ -1
=tan 6 = RHS

28. We have
L.H.S. = (cosecA - sinA)(secA - cosA)

1 _ 1 1-sin® A 1-cos® A
" \sina sinA cosA cosA | = sin A ’ cos A

cos? Asin? A

= s ASnA - cosA.sinA.
1 1

R.HS. = =

(tanA+cotA) sinA cos A

cos A + SinA
cos Asin A . . 2
= ———— = cosAsinA [ *© sin“A + cos“A =1]
( sin? A+ cos? A)

Hence, L.H.S. = R.H.S.
29. We have,

LHS = sin®6 + cos®6 + 3sin’0 cos?0
= LHS = (sin29)3 + (cosze)3 + 3 sin%0 cos?0
= LHS = (sin29+c0529)3 - 3 sin’fcos?0 (sin29 +c0529) + 3sin®fcos?0 [ . a3+ b3 = (a+ b)3 - 3ab (a + b)]

= LHS = 1 - 3sin%0 cos?0 + 3 sin%0 cos?0 = 1= RHS
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tan A

30.LHS = e A1

tan A

+ —_
secA+1

tan A(sec A+1) +tan A(sec A—1)

(secA-1) (sec A+1)
tan A-sec A+tan A+tan Asec A—tan A

2tan Asec A

sec’ A-1

=" (S€C29 -1)= tan’0]

tan? A
2sec A

tan A
1

2cosA

sin A
cos A

1

=2 X X
cos A
2
~ sinA

cos A

sin A

= 2cosec A = RHS

31.LHS =

1-tan? 0

1+tan? 6

sin? 0
1 —

cos? 0

sin? 0

1+
cos? 6

cos? §-sin? 0
cos? 0

) cos? §—sin’ §

cos? 0+sin” 0
cos?

cos? 6 -sin?

1
Hence Proved.

) cos? §+sin’ §

0

= (cosZG - sin29) = RHS.

32. LHS = tan?A + cot?A

sin?A

cos?A

+

cos2A
"’ tanA

sin?A

cos A
sin A

(sin

2
( sin?A + coszA) - 2sin?Acos?A

2 2
2A) + (cosZA)

cosAsin’A

(1)

2 _2sin?Acos?A

cos2Asin?A

cos?Asin?A

1

2sin?Acos?A

1 1
= X

cos2Asin?A

cos?Asin?A

cos?A sin?A

= sec?A cosec?

=RHS

Hence proved.

Ao [

33.L. HS = tan* + tan20

= tan26 (tan29 + 1)

= tan%0 sec26

=R.H.S.

= sec?0 - sec?0

[':a2+b2=

[ “* sinA + cos?A = 1]

1 1
= secA,

cos A sin A

(sec29 - l)seczﬂ [ -+ tan26 = sec?6 — 1]

(a+b)?- 2ab]

= cosecA]
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34. We have,

sin 6 sin 6 sin 6 sin 6
=2+ or, - =
cot 6+ cos eco cot 6—cos ec cot 6+ cos ecO cot 6—cos ec
Now,
sin 0 sin 6
LHS = cot O+cos ecd  cot O-cos ech
sin sin 6
= LHS =

+
cos ec+ cot cos ecO—cot 0

1 1
= LHS = sinB{ }

+
cos ecB + cot 6 cos ech—cot 0

cos ecO— cot 0+ cos ecf + cot 6 2cos ecO
= LHS = sinf 3 3 = sinf
cos ec—cot- 0 1

= LHS = sinf(2cosec) = 2sinf x Elg =2 =RHS
35. Given,
RH.S = m? +n?
=(acosf +b sinB)2 + (asinf-b cos@)2 [since, m = acosf + bsinfandn = asind — b cos6]

v (atb)? =a?+b?+2ab
= (a%cos”0 + b?sin0 + 2ab cos sin6) + (a’sin°0 + b’cos*) - 2ab sinf cos) [@en=atertezn]

= a? (c0529 + sinzﬂ) +b? (sin20 +cos%0) = a? + b2 = L.H.S [ .+ sin0 + cos?0 = 1]
therefore, m? +n?=a%+b2
Hence proved.
36. We have,
tanf + cotf = 2
1
= tanf + —— 2

tanZ 6+ 1

tan 0
= tan%0 + 1 = 2tand
= tan’0-2tanf+1 =10
=

(tanf - 1)> = 0
= tanf-1=0
= tanf = 1
= tanf = tan45° (0 is acute angle, .. 6=45°)
= 0=45"°

tan’0 + cot’0 = tan’45° + cot’45° = (tan45° )7 + (Cot45° )7 =)+ =2
37. We have,

sin A+cos A sin A—cos A

L.H.S =

+
sin A—cos A sin A+cos A
(sinA+cosA)2+ (sin A-cos A)2
(sin A-cos A) (sin A+cos A)

= LHS=

(sin2 A+cos? A+2sin Acos A ) + (sin2 A+cos? A-2sin Acos A)
= L.HS= — [ (a+b)?=a’+2ab+b?]
sin® A—cos“ A
(1+2sin Acos A) + (1—2sin Acos A)

= L.H.S= > 5
sin®“ A—cos” A
2
> LHS=——7F"T"—
sin© A—cos” A
2 2
= LHS=— — = [ - sin®A +cos’A=1]
Sin“A-cosTA L Gaa (1—sin2A)
2 2 2 2 2 2 2
= L.HS= = = =RH.S[ " sin“A=1-cos°A & cos“A =1 - sin“A]

2sin? A-1 1-2cos2 A

2(1—cos2A)—1

Hence proved.
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38.

39.

40.

41.

42.

43.

LHS = (a sin  + b cos )2 + (a cos 6 - b sin 0)2
= a® (sin 0 + cos? 6) + b? (cos? 0 + sin? )2
= a’ +b% = RHS.
We have,.
tan 0 + cot 0 =2
= (tan 0 + cot 9)2 = 4 [On squaring both sides]
= tan? 0 + cot? § + 2 tan O cot O = 4
> tan29+cot20+2=4[ > tan 6 cot 0 = 1]

= tan? O+ cot’ H=2
Given that: sin 8 + cos 6 =1/3

or (sin @ + cos 6)? =3
or sin? 0 + cos? 0 + 2sinf cosd = 3
2sinf cosO = 2 [As sin? 0 + cos? 0 = 1]

or sin 0 cos 6 = 1 = sin? 0 + cos? O
LHS=1

Sinf Cosf
+
Cosb Sin6

Taking LCM

Substitute the value of LHS in RHS we get,
tanf + cotf = 1

Taking L.H.S

cos A-sin A+1

RHS=

cos A+sin A-1
Dividing Numerator and Denominator by sin A
cos A-sinA+1
sin A
cos A+sinA-1

sin A
cosA  sinA 1

sinA  sinA + sin A
cosA  sinA 1
sin A + sinA  sinA
cos 0 cot A—1+ cosecA

Using the formula cotf = nf - cot A+ Ll cosecA

Using the identity cosec?A = 1 + cot?A

cot A— ( cosec?A - cot? A ) + cosecA

cot A+1- cosecA

(cot A+ cosecA) — ( cosec?A - cot? A )

cot A+1— cosecA
(cot A+ cosecA) (1— cosecA+cot A)

cot A+1- cosecA

= cot A + cosec A
=R.H.S
We have,

LHS =sin* A - cos* A
= LHS = (sin® A)? - (cos® A)?
= LHS = (sin2 A + cos? A) (sin2 A - cos? A)

= LHS =sin? A-cos2A ..[" Sin?A +cos2 A =1]

= LHS =sin? A - (1 -sin®> A)=2sin’ A - 1

= LHS=2(1-cos?A)-1=1-2cos’> A =RHS
Given; 2sin26 - cos?0 = 2

=2(1- 00526) - cos?0 =2 [ sin%0 + cos26 = 1]
=2 — 208260 - cos20 = 2
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= 2 - 3c0s%0 = 2
= -3cos’0=2-2
= —3c0s%0 = 0

= 0520 = 0

= cosf = 0

= cosf = cos90°

= 6 =90°

44. We have,
LHS = (sinf + cosec@)2 + (cosB + secf))2

= LHS = (sinz(-) + cosec? + 2sin cosech) + (c0520 + sec26 + 2cosf sech)

sin 6 cos 6

2 2 ! 2 2 !
= LHS = |sin“0 + cosec<6 + 2sin0—— | + | cos“0 + sec<0 + 2cosf——

= LHS = (sin26 + cosec?6 + 2) + (COSZO + sec6 + 2)
= LHS = sin?f + cos?6 + cosec?d + sec0 + 4
=> LHS=1+(1+ c0t29) +(1+ tan29) +4[ - cosec’0 =1+ cot’0 , sec’0 = 1 + tan?6)]
= LHS =7 + tan?f + cot’ = RHS
45. W e have,
LHS = (cosec®d - 1) tan’0
=1+ cot?0 - 1) tan20 [ cosec? =1+ cot29]
= cot?0 - tan?0

= ta:Q e tan6 [ " coth = ﬁ]
=1=RHS
46. cosA + cos?A = 1 (Given)
= cos A =1-cos?A
= cos A =sin?A [ 1- cos?A = sinzA] ...... @)
L.H.S = sin?A + sin®A
= sin®A + (sinzA)2
= sin®A + (cosA)?
= sin?A + cos?A [ sin?A+cos?A = 1 ]
=1=R.H.S
therefore, sinA +sin%A = 1
Hence proved.
47. Taking L.H.S. x% + y? = (3sinf + 4cos8)? + (3cosf — 4sinf)?
= 9sin%6 + 16c0s°6 + 2 x 3sinf x 4cosh + Icos>6 + 16sin0 — 2 x 3cosh x 4sind

= 9(sin20 + C0520) + 16(cos29 + sinZB)

=9 x 1+16 x 1[ sin0 + cos’6 = 1]
=9+16
=25=R.H.S
Hence proved.
48. We have,

cot A+cosecA—1

LHS =

cot A—cosecA+1
(cot A+cosecA) - ( cosec?A - cot? A )

- .. 20— ant2A =
= LHS = (cot A—cosecA) 71 [.cosecA cotA—l]

(cosecA+cot A) — (cosecA+cot A) (cosecA—cot A)

= LHS =

cot A—cosecA+1
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(cosecA+cot A) [1- (cosecA—cot A) ]

= LHS = cot A—cosecA+1
(cosecA+cot A) (cot A—cosecA+1)
= LHS = (cot A—cosecA+1)
1 cos A 1+cos A
= LHS = cosecA + cotA = — + = = — = RHS
sin A sin A sin A
49. We have, x = a sinf and y = b tanf
LHS < Y
- 2 yz
2 b2
=> LHS = - —— [ x=asinf,y=btanf
a’sin® 0 b*tan’ § [ y ]
1 1
= LHS =

sin § - tan? 0
= cosec?0 - cot?0 = 1 = RHS [ 1+ cot?0 = cosec?0 ..

50. Consider a right-angled triangle, /AABC, where #ZBAC =0,
B

h a
(hypotenuse)

(opposite)

b C
(adjacent)

By the Pythagorean theorem,
AC? + BC? = AB?
Dividing by AB?,

AC?> BC? AB?

> =+ =—
AB?  AB? AB?

opposite )2 adjacent \2  AB?
-_— + —_— = = =
= hypotenuse hypotenuse AB? 1
= sin?0+cos’ =1

cot A—cos A
51.LHS =

cos A

sin A

cot A+cos A
—cos A

cos A
sin A
cos A—sin Acos A

+cos A

sin A

cos A+sin Acos A

sin A
cos A(1-sinA)
" cos A(1+sinA)
1-sin A
T 1+sinA
1
sinA_1
!
sinA+1
cosecA—1
" cosecA+1 =RHS
1-cos A
52.LHS = 75—

Multiplying numerator and denominator by 1 - cos A
(1-cosA)(1-cosA)
- (1+cosA) (1-cosA)
(1-cos A)?
- +b -b) = 2—b2]
1-cos’A [ (a )(a ) =a
(1-cos A)?

[ *1-cos?A = sinzA]

sin®A

cosec?0 - cot?0 = 1]
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1-cos A \2
| sinA

1 cos A \2
“|sinA  sinA

= (cosecA — cotA)? [

1 cos A
= cosec A, = cotA

sin A

sin A
= [-1(cotA — cosecA)]2

= (cot A - cosec A)2
Hence proved.
53. We have to find the value of sin 25°cos 65°+ cos 25°sin 65°

= sin 25°cos (90°-25°) + cos 25°sin 65° {by using Cos (90 - A) = Sin A}
= sin 25°sin 25° + cos 25°sin 65°= sin? 25° + cos 25° sin (90°-25°) {by using Sin (90-A) = Cos A}

= sin? 25° + cos? 25°
=1

sin 0 1+cos 6

- +
54. We have, 7 Teos 0 5 0
sin? 0+ (1+cos )2

sin 6(1+cos 0)
sin? 8+ 1+ cos? 6+ 2cos 0

sin B(1+cos 0)

1+1+2cos 0 2(1+cos 8)
sin 6(1+cos 6) B sin 6(1+cos 6)
=2 cosec 6

55. Given: cosecf + cotf = m and cosecf - cotf = n,
LHS = mn
= (cosec 0 + cotB)(cosect — cotB)

= (cosecZQ - C0t29) [ (a+b)a-b)= a’- bz]
=1 [ .+ cosec?6 — cot?d = 1]

=RHS

Hence proved.

5 1 cos A \2
56. LHS=(cosecA - cotA)* = -

sin A sin A
1-cos A \2
" | sinA

(1*cosA)2
- sin A

(1-cos A)?
- 1-cos2A

(1—cosA)2

(1-cosA)(1+cosA)

1-cos A
" 1+cos A
Hence proved

57. We have,
(1+sin )%+ (1-sin 6)°
LHS = 3
cos” 6
(1+2sin 6 +sin? 9) + (1—251n 9+sin20)
= LHS = 3
cos“ 0
L2
2+2sin2 9 2(“5‘“ 9) 1+sin2 0
= LHS = = =2 = RHS
cos? @ 1-sin? 0 1-sin? 0
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sin 6+ cos 6 sin 6 —cos 6

= +
58.LHS sin 6 —cos 0 sin 6+ cos 6
(sin 6 +cos 6)%+ (sin 8- cos 6)?

sin® - cos? @
sin? @+ cos? 6+ 2cos Bsin O +sin? 6+ cos - 2cos Bsin O

1-cos? §-cos? 0
1+1 2

2 =
1-2cos” 0 (1—2c0529)

= RHS
therefore, LHS = RHS.
sin? 63° +sin? 27
59.Toprove: ———— .. =1
cos® 17° +cos® 73°
proof:
sin 63° +sin? 27°

LHS. = —F———~
cos“ 17 +cos” 73°

sin? 63° +sin? (90°—63°)

cos? 17° +cos? (90"—17“)

By complementary angle formula that, sin (90 - A) = cos A and cos (90 - A) =sin A
sin? 63° +cos? 63°

cos? 17° +sin? 17°

(using sin?A + cos? A = 1)
1

1
=1
LHS=R.H.S
Hence proved
60. cosB + sinf = 1/2cosH
= sinf = y/2cos6 - cosh

= sinf = (\/5 — 1)cosB

sin 6 0
=> py = CO0S
V2-1
sin 0(1/2+1)

- = = ___ =Co0s 9
(V2-1) (\/2+1)

=> \/Esin9+sin9=c059
= cos 0 - sin 6 =/2 sin = RHS
61. According to the question,
x% + y? = (asin@ + bcos®)? + (acos® — bsinf)?
= a%sin26 + b%c0s26 + 2abcosBsind + a%cos26 + b%sin® - 2absinfcosd
= a%(sin%6 + cos?0) + b?(cos6 + sin%6)
= g%+ b? [ sin20 + cos20 = 1].
L x2+y?= a2+ b2

1-cos 6 )
62. T7cosd (cosecf — cotf)
1-cos 0
L.HS. = T cos 6

(1-cos 0) x (1-cos 6) L. .
SlTEv I — [ Multiplying and dividing by (1 — cosf)]

(1-cos 0)2 (1-cos §)?

[ 1 - cos?6 = sin29]

1-cos? 6 sin® 6

1-cos 6 )2 1 cos 6 ]2
- sin 6 " |sine " sino
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) 1 cos 0
= (cosecf — cotf) S e s cosecé, 5 0
= R.H.S. proved.
63. LHS-
tan A cot A

+
1-cotA 1-tan A
1

tan A tan A
= +
1 1-tan A
1-Gna
tan A 1
= +
tan A-1 tan A(1-tan A)
tan A
tanA 1
= +
tanA-1 tan A(1-tan A)
tan3A-1

_tanA(tanA—l)
(tan A-1) (tan®A+tan A+1)
- tan A(tan A—1)
tan’A+tan A+1

[a3-b3=(a-b)(a®+ab+b?)]

tan A
=tanA + 1 + cotA

sin A cos A

= =+ -
cos A sin A
sinA + cos’A
~ sin Acos A
1

~sin Acos A
=sec A cosec A+ 1
=R.H.S

64. We have,

2 secA-1 2 sinA-1
LHS = cot“A - + sec“A

1+sin A 1+sec A

cot? A(sec A-1) (sec A+1) +sec? A(sin A=1) (1+sin A)

= cotG]

= LHS= (1+sinA) (1+secA)
cotzA(seczA—l)+sec2A(sin2A—1)
= LHS = (1+sinA) (1+secA)
cotzA(seczA—l)—seczA(l—sinZA)
= LHS= (1+sinA) (1+secA)
cot® Atan® A-sec? Acos? A
= LHS = = A (1rsech)
1-1
- (1+sinA) (1+secA)
=0=RHS

1+sec O—tan 0

65.LHS =

1+sec f+tan 0

(sec O—tan 6) + (sec2 0 —tan’ 9)

1+sec O+tan 6
(sec 6—tan 0) (1+sec O+tan 0)

(1+sec O+tan 0)
1-sin 6

=secH-tan 6 = = RHS
cos 6

66.L.H.S. = (sinf + cosH)(tanf + coth)

sin 6 cos 6
= (sin@ + cosb) +

cos 6 sin 6

0 0 sin%6 + cos26
= (sinf + cosO)| ————
( ) sin Ocos 0
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1
(sin6 + COSG)( sin fcos 0 )

sin 6+ cos 0

sin Hcos 0
sin 0 cos 6

+
sin Hcos 0 sin Hcos 0
1 1

+
cos 0 sin 0
= secB + cosecl
=R.H.S.

67. We have,
L.H.S = (1 + tanA tanB)? + (tan A - tanB)?
= L.H.S=(1+ 2tanA.tanB + tan2A.tan2B) + (tan2A + tan2B—2tanA.tanB)

[ (@+b)2 = a?+2ab+b (a—b)2=a2—2ab+b2]
= L.H.S =1+ tan?A.tan’B + tan?A + tan’B
=> LHS=(Q1+ tanZA) + (tan2B + tanzA.tanzB)

> LHS=(Q1+ tanzA) + tanZB(l + tanzA) [ taking tan’B as a common ]

= L.H.S=(1+tan’A)(1 + tan’B) = sec’A sec’B = R.H.S [ +1+tan%0 = secze]

therefore,(1 + tanA.tanB)? + (tan A - tanB)? = sec’A.sec’B
Hence proved.
68. We have,

LHS-= cosz(-)(l + tanze)

= L.H.S = cos20 sec?6 [ »1+tan20 = sec29]

1 1
= L.H.S=c0529( > )=1=RHS['.'sec9= ]

cos2 0 cos 6

69. sin®0 + cos®@ = 1 - 3sin%0cos26
L.H.S. =sin® + cos®0

= (sin20)3 + (c0520)3

= (sinze + coszﬂ)(sin49 + cos*0 - sin20c0529)[ vad+bd=(a+ b)(a2 +b? - ab)]

1(sin49 + cos*0 + 2sin20 - cos20 — 2sin%0cos26 — sin29c0526] since, sin?A + cos?A = 1

2
= (sin29 + c0529) — 3sin%0cos26
= 1 - 3sinHcos?0
= R.H.S. proved.
70. We have,

(sin4 f+cos* 0 )
1-2sin? Bcos? 6
(sin2 9)2+ (cos2 9)2

1-2sin? Bcos? 6

(sin2 6+cos? 0 )2*251112 fcos? 6
_ 2 _ 2 2
= [(a + b)* = a® + b~ + 2ab]
1-2sin? Bcos? 6 ( )
1-2sin? Ocos? 0 . 9 5
= —————[sin“0 + cos“6 = 1]
1-2sin“ Ocos” 6

1 Hence proved
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71.

.j 6

B

1 AB
Given tanf = W = 50
Let AB = 1K
and, BC = /7K

In AABC, by Pythagoras theorem

AC?=AB?+BC?

AC? = (1K) + (V7K)?
AC? =K? + 7K?

AC? = 8K?

AC = \/8K2 = 2\/2K

cos ec?6—sec?0
S LHS=—7F7—
cos ec“0+sec 0
2\2 \ 2
2
(2) (7

/2

cor- (7]

1+sin 6 1+sin 6
= X
.\/1fsin6 1+sin 6
(1+sin 0)2
_\/ 1-sin? 0
(1+sin 0)2
_\/ cos? @

1+sin 6

cos 6
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1 sin 6

cos 6 cos 6
= secB + tanf
= RHS.

73.x=acos39,y=bsin36

x \2/3 y\2/3
LHs= (- | +|(3
a b
acos® 0 \2/3 bsin3 @ \2/3
- a * b

= (cosB)3*?/3 + (sinh)3*2/3
= cos® @ + sin® @ = 1 = RHS.
Hence proved.
74.L.H.S = sec*d - sec?d
= sec? (sec20 -1)

= sec?0 (tan29) [ - 1 +tan?0 = sec?6 or tan6 = sec?6 - 1]

= (1+ tan®0) tan6 = tan6 + tan*6 = R.H.S
Hence proved.
75.LHS = secA(1 — sinA)(secA + tanA)
= (secA — secA x sinA)(secA + tanA)

cos A cos A

1 1
= (secA - X sinA)(secA + tanA) [ " secA = ]

sin

cos

A
= (secA T oA )(secA + tanA)

= (secA - tanA)(secA + tanA) [ i

Using identity (a - b)(a + b) = a? - b?
= sec? - tan’A

=1 [ "+ sec? — tan’A = 1]

= RHS

Hence proved
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