Now dividing both side by cosx we get,

2sinx - 4cos?’x +3 =0

We know that,

cos?x + sin?x = 1

or cos’x = 1 — sin?x

= 2sinx—4(1-sin’x) +3=0
= 2sinx—4 +4sin’x+3=0
= 2sinx +4sin’x-1=0

We can write it as,

4sin’x + 2sinx-1=0

Now applying formul

Here, ax? + bx +

So,X=

Now applying it in the equation

-2 +22-4(4)(-1)

SINX = >

. -2 ++4+16
smx =——

8

5 -2 ++20

SINX = £
8

. -2 1+24/5

SINX = '("_\F']'

class24



. 2(-145)
- B

sinx =
. -1+45
sinx =
. -1+435
sin18° = i

Now sin 18° is positive, as 18° lies in first quadrant.

2smlg" = @

Putting the value in eq. (i), we get
= sin 30° sin 18°

51
5 ¥5-1
4

N

class24

g
L

= RHS

~ LHS = RHS
Hence Proved

Q. 19. B. Prove that

sin272°% —cos?30° =

“5-1
8

Answer :

sin? 72° — cos?30° = ¥5-1
To Prove: -

Taking LHS,

= sin272° - cos230°



= sin?(90° - 18°) - cos?30°

= cos? 18° - c0s?30° ...(i)

Here, we don’t know the value of cos 18°. So, we have to find the value of cos 18°
Let x =18°

so, 5x = 90°

Now, we can write

2x + 3x = 90°

so 2x = 90° - 3x

Now taking sin both the sides, we get

sin2x = sin(90° - 3x)

sin2x = cos3x [as w 90°- 3x) = Cos3x ]

class24

We know that,
sin2x = 2sinxcos
Cos3x = 4cos®x - 3¢
2sinxcosx = 4cos>x - 3cosx

= 2sinxcosx - 4cos®x + 3cosx = 0

= cosx (2sinx - 4cos?x + 3) =0

Now dividing both side by cosx we get,
2sinx - 4cos’x+ 3 =0

We know that,

cos?x + sin?x = 1

or cos?x = 1 — sin’x

= 2sinx—4(1-sin’x) +3=0



= 2sinx—4 +4sin’x+3=0
= 2sinx +4sin’x—-1=0
We can write it as,

4sin?x + 2sinx-1=0

Now applying formula

Here, ax2+ bx+c=0

-b+,/b%-4ac

SO- - 2a

now applying it in the equation

_ -2+ 27— a@) (1)

sinx

class24

sinx

sinx

sinx=( £2+5)
8
sinx = 1EV
4
sin 18° = _lf"’g

Now sin 18° is positive, as 18° lies in first quadrant.



~sinlyg® = %

Now, we know that
cos?x + sinx = 1
or cosx = V1 — sin2x

~cos 18° = v1 —sin2 18°

2
= cos18° = [1- (2)
4
= cos18° = ’M
16
16—6+245
cosl8° = [——
g 16
o_1
:)cos 18° = i

Putting the value i
= cos? 18° - cos?30°

2

(2] ~(3) [reos

1 3
—(10+2v5) -2

10+245-12
16

Il

=2J‘—2

16

_ 2(v5-1)

16

class24
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Hence Proved

Q. 20. Prove that tan 6° tan 42° tan 66° tan 78° = 1
Answer : To Prove: tan 6° tan 42° tan 66" tan 78" = 1
Taking LHS,

=tan 6  tan 42° tan 66° tan 78°

Multiply and divide by tan 54° tan 18°

__ tan 67 tan 42° tan 66° tan 78°

- . tan 54° tan 18°
tan 54°tan18

=2 velass24

__ (tané°tan54°tan

We know that,

tan x tan(60° — x) tan (60° + x) = tan 3x

In first x = 6°
tan 6° tan (60° - 6°) tan (60° + 6°)
= tan 6° tan 54° tan 66°
and
In second x = 18°
tan 18° tan (60° - 18°) tan (60° + 18°)
= tan 18° tan 42° tan 78°

So, eq. (i) becomes

_ [tan3(6°)][tan3(18%)]
- tan 54°tan 18°

__ tan 18°tan 54°
" tan 54°tan 18°



=
= RHS
~» LHS = RHS

Hence Proved

Q.21.lftan @ = g, prove that 45111 20 +bcos26=D

Answer : Given: 6 = %
To Prove: asin26+bcos28=b
a

Given: 8 = -

We know that,

Perpendicular

tanB =

Base
By Pythagoras T c I q SS 24
(Perpendicular)? tenuse)?
= (@) + (b = (H)

= a2+ b2 = (H)?

So,
. Perpendicular a
Sinh = B
Hypotenuse JaZ+b2
ol =
N Hypotenuse - JaZ+b?
Taking LHS,

=asin20+bcos 26

We know that,



sin26=2sinB cos B
and cos 26 = 1 — 2 sin?0
= a(2 sin B cos B) + b(1 — 2 sin?6)

Putting the values of sin® and cosB, we get

2
a b a
—““Jﬁxﬁ“’l‘“(ﬁ)]

+b[1 2% 2]

2+b2 a2+b2
__ 2a%b _2a%b
a%+b? a%+b?
=b
= RHS

ST class24

Hence Proved

Exercise 15E

Q. 1.

If sinx = £and£ - x < 7., find the values of
3 g

(i) sin> (ii) cos—
69 2

— -

(iii) tan >
)

; . V5 3 2 .
Answer : Given: sin x = . and ;<x<1r i.e, x lies in the Quadrant Il .



To Find: i) sin = i) cos = i) tan =
2 2 2

. . V5
Now, since sin x = 5

V1 —=sinZx
We know that cos x = £V1 — SIN°X

if1—("§)2
COsS X =

2
ant, hence cos )i= — =

class24

since cos X is neg

..
|)sm2

Formula used:

- l-cosx
sin 2 = 3
-2 5
;I i sy -
3 g5 48 & %
Now, sin 2 = 2 = =
X 5
2 6

Since sinx is positive in |l quadrant, hence sin
= x
ii) cos —
2
Formula used:

x 1+cosx
> 2

cos



= 1
’ —2 ’_ 1
* G + |2 iﬁ
now, cos 2 = 3 =8 ==

since cosx is negative in Il quadrant, hence cos

_.L
V6

NIN

:
i) tan 2

Formula used:

sinx
tan X = COsX
» :':
hence, tan— ﬂi jsx—- -5
z 6

Here, tan x is negative in

class24

If cosx = -_3de <X < 7, find the values of
5 2

(i) sin = (i) cos
2 2

(iii) tan —
=

-



Answer :

» 3 ™ 2 . 5
Given: cos x == —; and ;<x<m.ie, x lies in Il quadrant
To Find: i)sin -E ii)cos § iii)tan z
i) sin >
i) sin 3

Formula used:

s X 1—cosx
smz—i’ =

Now, sin §=

lvelass24

Vs

. . . P . e X
Since sinx is positive in Il guadrant, hence sin 3= 7



. 5
ldcosz

Formula used:

q 3 g 5 X 1
since cosx is negative in Il quadrant, hence cos ;= ~5

paven 5. 4
iii)tan s

class24

Formula used:

tanx =
COSX
-'ng > \[
hence,tanX="3=5 =2 y¥S_ 5
2 cos- 5 -1
2 s

Here, tanx is negative in |l quadrant.



Q.3.IfSinX= _?1 and X lies in Quadrant IV, find the values of
(i) Sin %,
(ii) cos§
(iii) tang
Answer :

5 . e . .
Given: sin x = = and x lies in Quadrant IV.

. oy v XK oas X .on X
To Find: i)sin = ij)cos = iii)tan 5

Now, since si

class24

We know that cO

COS X = + fl—('?i)z
cosx=+ [1-2
o 2



since cos x is positive in IV quadrant, hence cos x = %

i) sin 3
Formula used:

l1-cosx

S'ni_
in;=4t [

T—
||)cos2



Formula used:

!

243

i ' .y . X
since cosx is positive in IV quadrant, hence cos > =
2

b. 4
ii)tan -
Formula used:

class24

sinx

tanx =

COSX

Q. 4.If Cos% = % and X lies in Quadrant |, find the values of

(i) sin x
(iif) cos x
(iii) cot x
, X 1 .. . . . s
Answer : Given: cos == and x lies in Quadrant | i.e, All the trigonometric ratios are
positive in | quadrant
To Find: (i) sin x ii) cos x iii) cot x
(i) sin x

Formula used:



We have, Sin x = /1 — cos2x

1+cosx

We know that, cos §= (~cos x is positive in | quadrant)

=:2coszf—2‘— 1 =cos x
1
=>2x(1—:)2—1=cosx

-_—>2x(;— -1=cos x

119
=2C0SX=——

N me24 class24

Since, Sin x =




= Sinx = ’1-(%2

. 120
= Sinx ==
169

Hence, we have Sin x = % .

iijcos x

Formula used:

We know tha DX

= 2cos23-1=
4

(+cos x & Iﬁtiée éwzxﬂdrant)



=>2x(i—§)2—l=cosx

1
=>2><(; -1 =cos x

= COS X =2
169

i) cot x
Formula used:

COsSX
sinx

cotx =

class24

119

— 1
cotx=~1~i§=16

169

119
Hence, we have cot x = =

If smx:%ando.;x <§,ﬁnd thevalue of tan%.
Q. 5. = =

: 5 3 T, s ; :
Answer : Given: sin x = = and 0< x<§ i.e, x lies in Quadrant | and all the trigonometric
ratios are positive in quadrant I.

To Find: tan %

Formula used:



sin x

3
A ] = 3 o 1
Smce.tanz- _ﬁ-;_s_gx;_g

1+cosx

1
Hence, tanX = =
2 3

Q. 6. Prove that

class24

X X
cot——tan—
2

Answer :



To Prove: cot§ - tan’;‘ = deobX

Proof: Consider L.H.S,

x X cos—x sing
cot; -tan; = —# -

sin - COsS—
2 2

2X

. oX
cos®*=—sin?=

sin— cos—
2 2

cosx
= SinX coss (~ cos?x —sin’x = cos2x)

X
= (coszi — si

Here multiply an Sby?2

2cosx
= Zsin; cos;

2cosx

e (+2sinxcosx = sin2x)
= (2sin] cos; = sinx)

cot - tanz = 2cotx = R.H.S

«L.H.S = R.H.S, Hence proved

class24



Q. 7. Prove that

T X
tan{—+—}=tanx+secx
4 2

Answer : To Prove: tan(g + g) =tan x + sec x

Proof: Consider L.H.S,

™ X
tan—+tan-

tan(E § E) _ m (- this is of the form tan(x+y) = —ltf:::,:l::y)

class24

Multiply and divide L.H.S by cos— +sin—

X X X X
cos—+sin— 5 cos—+sin—

cos——sin— cos—+sin—
2 z z z

(cos>+sin>)?

- g __foah
cos*; sin -

o wk X. X
cosz;+sm2;+2 cos_sin—

- 2K I ]
<~ COS™— —SIN"—- = (COSX
— COSX ( 2 2

)

142 cos=sin—~
MRS Sl - R

= COsSX



1+sinx X X .
= (v 2cos—sin- = sinx)
COSX 2 2

1 sinx
+
COSX COSX

tan(; +3) = sec x + tan x = RH.S

+ L.H.S = R.H.S, Hence proved

Q. 8. Prove that

l+sinx T X
— =t —+—
‘\‘l—sinx (4 2J

Answer :

class24

To Prove:

Proof: Consider, L.H.G = [1*sinx

1-sinx

Multiply and divide L.H.S by /T + sinx

_ [1+sinx  Vi+sinx _ _1#sinx

© y1-sinx 7 Vitsinx /1-sinx

X

X X x
= i 1t2comEns 2cossin = sinx)

COSX COSX

X . oX X . X
cos’=+sin*=+2 cos—sin—
—t 2 - 4 2 2

(~ cos?x +sin?x = 1)

COSX



_ (cos: +sinz)?
" cos?=—sin2=
z z

X . X
cos—+sin— c os—+sm—

Tkl Kb tirw by = Gyl
2 2

- ——
cos—+sin—

cos——sin—
2 2

Multiply and divide the above with cos;"

class24

Here, since tan;

” m
Here, since tan; = ]

l+sinx _ tan_+tan: n
= e = tan| < +)=RHS

1-sinx 1—-tan—
4

Since, L.H.S = R.H.S, Hence proved.

Q. 9. Prove that

T X T X
tan(—+—}+tan(———]=2secx
4 2 2



Answer :

To prove: tan(; +3 )+ tan(; —3 ) = 2secx
Proof: Consider, L.H.S = tane +§ )+ tane —g )

rr x ™ x
R X i X tan—+tan- tan——tan-
== b —— = ) =—ahy2

tan(4 2 ) tan(4 2 ) 1-tan_tan; 1+tan_tan;

tan x+tany
1-tanxtany

tanx—tany

and tan(x a Y) - 1+tanxtany)

(vtan(x+y) =

class24




|::oaai=-+siuE + 1:05:5-.1:&}3

cos——sin— cos—+sin—
2 z z z

X . X .
_ (cos- -l-sm;x) 2+(c oai;-sm;x)"2

ol T
cos™ sin =

By Expanding the numerator we get,

s G BT L
= (* cos“- —sin“- = cosx)
COosx 2 2

tane+§)+ tan(%—z) = 2secx=R.H.S

e /Class24

since L.H.S =

Q. 10. Prove that

sin X X
——=tan—
1+cosx 2

Answer :



To Prove: — = tan =
1+cosx 2

Proof: consider, L.H.S =

1+cosx

X X
i 2cos—sin— X X % e 5K
= - —F = (* cos?- —sin?-= = cosxand 2cos—sin— = sinx)
1+cosx 1+cos2;—sm . 2 2 2 2

X X
___ 2cosisind

- T Fhe 2
cos z+sit:n z+cos =

o (v cos?> —sin®> = 1)
2

class24

Since L.H.S = R.H.5"™€nce proved.



