Trigonometric, Or Circular, Functions

Exercise 15A

-3
Q.1.If cos O = T\/_ and 0 lies in Quadrant I, find the value of all the other five
trigonometric functions.

. -3
Answer : Given: cos 8 = —
. =
90 A 5
Second Quadrant (Q2) First Quadrant (Q1)
Cosecant All

“n

180° > 360°
< (),,s(v()
R 0 2n
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cotangent
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Y
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tu|'§"

Since, 0 is in Il Quadrant. So, sin and cos will be negative but tan will be positive.
We know that,
cos? 0 +sin? 0 = 1
Putting the values, we get

3, 2 .
(—”?) +sin? 0 = 1 [given]

3 . 2

= tsin =1

. 3
= 5in’f = 1—1



. 4—3
= 5in’0 = -

. 1
= 5in’f = 1

. 1
= sinf = J;

. 1
= 5inb = i;

Since, 6 in llI"¥ quadrant and sin® is negative in IlI'¥ quadrant

. 1
~35inf =—-
2
Now,
s5in @
tanf =
cos8

Putting the values, we get

1
tanf =—=
va




Now,

sech =
cosd

Putting the values, we get

(=

sech = —

V3
-

Hence, the values of other trigonometric Functions are:

CosB | Sinb | TanB CosecB Sect Cot6

Q.2.If sinf@ = _71 and 0 lies in Quadrant IV, find the values of all the other five
trigonometric functions.

Answer : Given: sin 8 = -



o &

Second Quadrant (Q2) First Quadramnt (Q1)

Cosccant All

180° > 360°
< 0 )36()
n
tngent s 0 2n
cotangent +

Third Quadrant (Q3) Fowrth Quodramt (Q4)

Y
270°

0 ey

Since, 6 is in IV Quadrant. So, sin and tan will be negative but cos will be positive.
We know that,
sin? @ + cos? 0 =1

Putting the values, we get

2
(— 3) +cos?B=1 lgiver]

:-i+|:0528= 1

1
= cos’h=1—-
4
4-1
= c0s’h = —
4
3
= cos’B =1
4
= cosb = |-
NE|
= cosE}:i?

Since, 6 in V™" quadrant and cos® is positive in V" quadrant



q

5]

~cosh=1>

|

Now,

sin 8

tanf =
cos@

Putting the values, we get

1

tanf =—=

va

B

Now,

cosech = —
s5in @

Putting the values, we get

1
cosech ==
Tz
=2
Now,
1
sech =
cos8

Putting the values, we get

1

V3
2

sech =

2
V3

Now,



cot@ =

tan @

Putting the values, we get

n:n::ttEleil

V2

-3

Hence, the values of other trigonometric Functions are:

Cos0|Sin® Tan 6 | Cosec 8 | Sec 8 | Cot 6

V3
2

&l -
Gl

Q. 3.If cosec O = ; and 0 lies in Quadrant I, find the values of all the other five
trigonometric functions.

. 5
Answer : Given: cosec 8 = 3

)

Second Quadrant (Q2) First Quadrant (Q1)

180° o o
< 0 )36()
X + 0 2n
tngoen wn
cotangent +

Third Quadrarnt (Q3) Fowrth Quodrant (Q4)

Y
270°

(N b

Since, 6 is in [I"® Quadrant. So, cos and tan will be negative but sin will be positive.



Now, we know that

sin@ =
cosecd

Putting the values, we get

sinf =

Wl e

[T ]

sinf =

..()
We know that,
Sin20 + cos?26 =1

Putting the values, we get

G)z +cos?8 =1

[from (i)]
9 2
= —25+ cos*B=1

9
= cos’f=1——

25

5-9

= c0s’h = =
o3
= c0s?0 = —
o

1a

= cos = ||—_
25

Since, 6 in 1Y quadrant and cos® is negative in 11" quadrant

4
~cosB=—-

=]

Now,



sin 8

tanf =
cos@

Putting the values, we get

2

tanb = =
s
3 5
~2x(-)
5 4
3
T4
Now,
sech =
cos8

Putting the values, we get

sech =

|l
el F

= | L

Now,

1

cotB =
tan @

Putting the values, we get

| =

cotf =

|

Hence, the values of other trigonometric Functions are:



Cos 9 SinB TanB Cosec O SecH Cotb
4 3 3 5 5 4
5 5 4 3 4 3

Q. 4. If sec 6 /2 and 0 lies in Quadrant IV, find the values of all the other five

trigonometric functions.

Answer : Given: sec 9 =

QOOA

Second Quadrant (Q2)

Cosecant
n

V2

n
2

First Quadrant (Q1)

Third Quadrant (Q3)

270°

Since, 0 is in V" Quadrant. So, sin and tan will be negative but cos will be positive.

Now, we know that

o (o]
()>360

0 2n

Fowrth Quodrant (Q4)




We know that,
cos?0 +sin?26=1

Putting the values, we get

1 2
(—,) +sin8=1
Ve [Given]
1 cin2
=;-5+5111 6=1
. 7 1
= sin E':l_E
= §in?fh = —

2-1
2

\ 1
= sin’f = 5

(=

= 5in@

e8]

= 5inb = +

=
m'l|H

Since, 6 in IV quadrant and sin@ is negative in IV quadrant

| =

~sinf =——
y 2
Now,
sin @
tanf = —
cos8

Putting the values, we get

1

tanf = —

»'E

]




Now,

cosecB =

sin @

Putting the values, we get

1
cosech = —

-2

Now,

cot@ =

tan @

Putting the values, we get

c0t8=—1
1

=-1

Hence, the values of other trigonometric Functions are:

Cos 0 |Sin® | Tan 6 Cosec Sect Cot@

1 1 /-1 -2 V2 -1
V2 V2
: V6
SMYX= —— . . .
Q.5.1If > and x lies in Quadrant lll, find the values of cos x and cot x.
sinx = — 228

Answer : Given: 3



To find: cos x and cot x

o B
90°) >

Second Quadrant (Q2) First Quadrant (Q1)

()‘,36()

0 2n

+
tngen s
cotangeat >

Third Quadrant (Q3) Fowrth Quodrant (Q4)

Since, x is in 11I"¥ Quadrant. So, sin and cos will be negative but tan will be positive.
We know that,

sin?x+cos?x=1

Putting the values, we get

| gy 2
(—Elﬁ) +cos’x=1
3 [Given]

24
= —+ coslx=1

24
=cos’x=1—=
25
5 25-24
= cos?x =
25

2 1

= C08"X = —
23

= COSX = [—

1
= COSX = ig



Since, x in 1l quadrant and cos x is negative in |1 quadrant

1
. COSX= —-

=l

Now,

sinx

fanx =

COSX

Putting the values, we get

2 \,"E

tanx = —?

s
)
=26
Now,

Cotx =

tanx

Putting the values, we get

E

cotx =

1

o

24/

Hence, the values of other trigonometric Functions are:

Cosx Sinx |Cotx

H
I
| £

S
2~
S



T
and— <X <7

COs X =
> . .
Q.6.If 4 - , find the value of sin x.
V15
_ COSX = ——
Answer : Given: 4
To find: value of sinx
: X
90°p >
Second Quadrant (Q2) First Quadrant (Q1)
Cosecant All

.n

o 0
0 ’36()

0 2n

Fowrth Quodrant (Q4)

_ Tex<n
Given that: 2

So, x lies in 11" quadrant and sin will be positive.
We know that,
cos? 0 +sin20 =1

Putting the values, we get

.2
(—"’—15) +sin’8=1
4 [Given]

15 .
= —+sin°f=1
1a

. 15
=sin‘B8=1-—=
1a



156—15
16

= sin?f =

. 1
= 5in’f = —
1&

. 1
= 3inf = ||—
16

. 1
= sinf = +-
4

Since, x in 11" quadrant and sin@ is positive in 11"Y quadrant

\ 1
~35inf =-
4

i
secX=—2andm<x <

Q.7.1If 2 , find the values of all the other five
trigonometric functions.

Answer : Given: sec x = -2

() B

First Quadrant (Q1)

();36()“

0 2n

ngont
cotangent +

Third Quadrant (Q3) Fowrth Quodrant (Q4)

Y 3n
270° 3
3
ix{f

Given that:
So, x lies in 111" Quadrant. So, sin and cos will be negative but tan will be positive.

Now, we know that



COsX =

SeC X

Putting the values, we get

1
COSX = —

0
We know that,
cos?2x+sin?x=1

Putting the values, we get

(—3)2 +sin®x=1
2 [Given]

1 .
:~;+51112:§= 1

. 1
= sin’x = 1--

. o 4-1
= 8in“X = —

. 3
= 511 X=1

| wa

= sinx

.

= sinx = +

-
M|r.u|'l

Since, x in I quadrant and sinx is negative in 1M quadrant

9

/%]

—_— "‘II

Lsinx = ——
2

Now,

sinx

fanx =

COSX

Putting the values, we get



Now,

COSecx = —
SN X

Putting the values, we get

1
Cosecx = —z

-
| ™

Now,

cotx =

tanx

Putting the values, we get

oyl R

cotx =
W

Hence, the values of other trigonometric Functions are:

Cosx | Sinx | Tanx | Cosec X | Secx  Cotx

2
2 V3

=




Q. 8. A. Find the value of

. ([ 31m J
sin

Answer :

10
3)31
30

1

To find: Value of sin 31Tn
5111E = sin (lUTII + l’Jrr)
3 3
. 1
= sin (5 X (21) + ETII)
Value of sin x repeats after an interval of 21, hence ignoring 5 x (217)
. 1
= sin (E TII)
. (1 o
= sin (E X 180 )
= sin 60°
= [ sin60° = Lg]
2 2

Q. 8. B. Find the value of

17w
3

Answer :

cos




16

. 1
To find: Value of cos %
casE = COS§ (BTL' + 1 TII)
2 2
= COS (4 X (2m) + é’rr)

Value of cos x repeats after an interval of 21, hence ignoring 4 x (21)

1
= COSs (—TL')
2

= C0Ss G X 18[}”)

= cos 90°
=0 [~ cos90°=1]

Q. 8. C. Find the value of

25w
tan [ J

Answer :
8
3 25
24
1

. -25
To find: Value of tan %



We know that,

tan(-6) =-tan 6

1
= —tan (-’-} X (2m) + ETII)
Value of tan x repeats after an interval of 211, hence ignoring 4 x (21)

= —tan G TII)
= —1tan G X 18(}”)

= -tan 60°
=-\3
[ tan 60° = \/3]

Q. 8. D. Find the value of

lin]
cot| ——
4

) 13
Answer : To find: Value of cotTﬂ
We have,

13m

cot—
4

Putting ™ = 180°

13x180°
- cor(222)

= cot (13 x 45°)



= cot (585°)

= cot [90° x 6 + 45°]

= cot 45°

[Clearly, 585° is in II¥ Quadrant and the multiple of 90° is even]
=1 [~ cot45° =1]

Q. 8. E. Find the value of

] sec (— zﬂ)
Answer : To find: Value of 3

We have,
25m 25m
sec (— —) = seC—
3 3

[~ sec(-8) = sec 0]
Putting m = 180°

25x180

= 5eC

= sec[25 x 60°]

= sec[1500°]

=sec [90° x 16 + 60°]

Clearly, 1500° is in It Quadrant and the multiple of 90° is even
= sec 60°

- o [+ sec60® = 2]



Q. 8. F. Find the value of

—41n
4

cosec

( 4-11'[)
] cosec| ———
Answer : To find: Value of 4

We have,
41 41n
cosec (— T) = — CDSECT

[~ cosec(-0) = -cosec 0]

Putting ™ = 180°

41180

= — Cosec

= -cosec[41 x 45°]

= -cosec[1845°]

= -cosec [90° x 20 + 45°]

Clearly, 1845° is in It Quadrant and the multiple of 90° is even

= -cosec 45°
_ o [ cosec45° = /2]

Q. 9. A. Find the value of

sin 405°

Answer : To find: Value of sin 405°
We have,

sin 405° = sin [90° x 4 + 45°]

=sin 45°



[Clearly, 405° is in It Quadrant and the multiple of 90° is even]

=L [+ sin45° = =]
W2 W2

Q. 9. B. Find the value of

sec (-1470°)

Answer : To find: Value of sec (-1470°)

We have,

sec (-1470°) = sec (1470°)

[ sec(-8) = sec 0]

= sec [90° x 16 + 30°]

Clearly, 1470° is in ISt Quadrant and the multiple of 90° is even

= sec 30°

=2 [ sec30° = i,]
V3 y 3

Q. 9. C. Find the value of

tan (-300°)

Answer : To find: Value of tan (-300°)

We have,

tan (-300°) = - tan (300°)

[ tan(-B) = -tan 0]

= - tan [90° x 3 + 30°]

Clearly, 300° is in IV!" Quadrant and the multiple of 90° is odd

= -cot 30°

-3 [+ cot30° = /3]



Q. 9. D. Find the value of

cot (585°)
. 131
Answer : To find: Value of cotT

We have,

cot (585°) = cot [90° x 6 + 45°]

= cot 45°

[Clearly, 585° is in I Quadrant and the multiple of 90° is even]
=1 [+~ cot45° =1]

Q. 9. E. Find the value of

cosec (-7500)

Answer : To find: Value of cosec (-750°)

We have,

cosec (-750°) = - cosec(750°)

[ cosec(-0) = -cosec 9]

= - cosec [90° x 8 + 30°]

Clearly, 405° is in ISt Quadrant and the multiple of 90° is even
= - cosec 30°

=-2 [+ cosec 30° = 2]

Q. 9. F. Find the value of

cos (-22209)

Answer : To find: Value of cos 2220°

We have,

cos (-2220°) = cos 2220°



[ cos(-8) = cos 0]

= cos [2160 + 60°]

= cos [360° x 6 + 60°]
= cos 60°

[Clearly, 2220¢ is in ISt Quadrant and the multiple of 360° is even]

b |

[ cos60° = ;]

Q. 10. A. Prove that

2 TC 2 TC 2 TC 2 TC
fan- —+2cos  —+3sec  —+4cos — =8
4 5] 2

s =

Answer :

To prove: tan? g +2 c0522+ 3 secgg +4 cc}s?g =8
Taking LHS,

= tan® = + 2 cos?= + 3sec?= + 4cos?=

Putting 1 = 180°

2180

120 180 1830
= tanzT-l— 2c052T+ 35&1:2?4— 4 cos

=tan? 60° + 2 cos? 45° + 3 sec? 30° + 4 cos? 90°

Now, we know that,

tan 60° = /3

cos4h® =

=
M'I|"'

| b

sec30°® =

wl

v



cos90° =10

Putting the values, we get

= (wﬁ)z +2x (Tlﬁ)z +3 X (é)z +4(0)2
4

—3+2x:+3x~
2 3

=3+1+4
=8

= RHS

- LHS = RHS

Hence Proved

Q. 10. B. Prove that

Fi

. Tt . Tt F|! . Tt T /
s —cos 0+ 511 —Cos—+ 811 —C0s — = —

3 6 4
Answer :
sinZcos 0 + sinZcos =+ sinZ cos T =2
To prove: 6 4 4 3 6 4
Taking LHS,

. T . N N . T T
= sin—cos0 + sin—cos— + sin—-cos -
6 4 4 3 6

Putting m = 180°

180 180

. 180 . 180 180 .
= sin—rcos0 + sin—cos— + sin—cos—
6 4 4 3 6

= sin 30° cos 0° + sin 45° cos 45° + sin 60° cos 30°

Now, we know that,



\ 1
5in30° = 3

cos0° =1
. 1
sin45° = —
y 2
1
cos4h® = —
W 2
. 3
sin60° = =
2
E]
cos30° = %

=—><1+—,_X—,_+L3><LE
2 v y 2 2 2
=_+E_|__
2
_2+2+3
I
= RHS
«~ LHS = RHS

Hence Proved

Q. 10. C. Prove that

=4

. T . 2T e e + 7T
4sin—smm-— +3cos—tan — +cosec” —
6 3 3 4 2

. m . T m m M
4sin—sin®— + 3 cos—tan—+ cosec’—= 4
Answer : To prove: 6 3 3 4 2

Taking LHS,



. M . M T m M
= 4sin—sin®—+ 3 cos—tan— + cosec?®—
& 3 3 4 2
Putting m = 180°
., 180 180 180 180 180
= 45111? sin? -+ 3 cos —-tan——+ CDSECET

= 4 sin 30° sin? 60° + 3 cos 60° tan 45° + cosec? 90°

Now, we know that,

sin 30° = 1
2
sin60° = 2
2
cos60° = 1
2
tan 45° =1

cosec90° =1

Putting the values, we get

V3

2
_ 1 (v3 1 2
—4x2x(2)+3x2x1+(ﬂ

=2x3+341
4 2

=2+
2 2

3+3+2

=4

=RHS

~ LHS = RHS

Hence Proved



Exercise 15B
Q. 1. Find the value of

(i) cos 8400

(i) sin 8700

(iiii) tan (- 1200)
(iv) sec (- 4200
(v) cosec ( - 690°)
(vi) tan (225°)
(vii) cot (- 3159)
(viii) sin (- 1230°)
(ix) cos (495°)

Answer : (i) Cos840° = Cos(2.360° + 120°) ............ (using Cos(2w + x) = Cosx)
= Cos(120°)

= Cos(180° - 60°)

=-Co0s60° ............... (using Cos(w - x) = - Cosx)
_ 1
2

(i) sin870° = sin(2.360° + 150°) ............. (using sin(2w + x) = sinx)
= sin150°
=sin(180° - 30°) ......... (using sin(@ - X) = sinx)
=sin30°
_1

2

(i) tan( - 120°) =-tan12 ....... (tan( - x) = tanx)
= - tan(180° - 60°) ....... (in Il quadrant tanx is negative)
= - (- tan60°)

= tan60°



1
cos(—420°)

sec(—420°) =
(iv)
1

—cos420° (using cos( - X) = - cosXx)

—cos(360° + 60)

e (using cos(2w + X) = cosX)

—1 —1
cos60° 1/2

cosec(690°) = — 1 —~ = ,1 — = .,,,1 .
sin (—690°) —sin(690°) —sin(2.360-30°)

(V)

........ (IV quadrant sinx is negative)

1 1
—,
—(—sin30°) %

(vi) tan225° = tan(180° + 45°) ............ (in 11l quadrant tanx is positive)

—tan45° =1

1150 — 1 1 B 1
CDT(_-— lh )_ Oj o o o A L+]
tan(—315) —tan(315°)  —tan(360°—45°)

(vii)
..... (tan( - x) = - tanx)

= L — |
—(—tan45°)

..... (in IV quadrant tanx is negative)

(viii) sin( - 1230°) =sin1230° ............. (using sin( - X) = sinx)



= sin(3.360° + 150°)
= sin150°
=sin(180° - 30°) ............. (using sin(180° - x) = sinx)

= sin30°

ba | —

(ix) cos495° = cos(360° + 135°) ............ (using cos(360° + x) = cosx)
= c0s135°
= c0s(180° -45°) ............. (using cos(180° - x) = - cosx)

= - cos45°

2
Q. 2. Find the values of all trigonometric functions of 135°
Answer : Sin135° = sin(180° - 45°) ........... (using sin(180° - x) = sinx)

1

= smn45° =
V2

Cos135° = cos(180° - 45°) .......... (using cos(180° - x) = - cosx)



1
= ¢cosd453° = ——
'\.‘III")

"

; o k)
Tan135° siml3s 1/+2

— = -1
cosl35° —1/2
Cosecl3b” = — : ::,»\E
sinl3s”
) o 1
Secl3b® =

= —/2
cosl35° \/_

Cotl35° = 1
tanl 35°

= —1

Q. 3. Prove that

(i) sin80° cos20” —cos80%sin 20° = V3

(ii) cos45% cos15” —sin45%sin15" =

(iii) cos 75" cos15” +sin 75%sin15° =

b | = BTy,

(iv) sin 40° cos20° + cos40° sin 20° = ?
(V) c0s130% cos40” +sin130%sin 40" =0

Answer : (i) sin80°c0s20° - cos80°sin20° = sin(80° - 20°)
(using sin(A - B) = sinAcosB - cosAsinB)



= sin60°

V3

-

(if) cos45°c0s15° - sin45°sin15° = cos(45° + 15°)
(Using cos(A + B) = cosAcosB - sinAsinB)

= c0s60°

b | —

(iii) cos75°cos15° + sin75°sin15° = cos(75° - 15°)
(using cos(A - B) = cosAcosB + sinAsinB)

= c0s60°

b | —

(iv) sin40°cos20° + cos40°sin20° = sin(40° + 20°)
(using sin(A + B) = sinAcosB + cosAsinB)
= sin60°

V3

-

(v) cos130°cos40° + sin130°sin40° = cos(130° - 40°)
(using cos(A - B) = cosAcosB + sinAsinB)
= c0s90°

=0



Q. 4. Prove that
(i) sin (50” + 0)cos(20” +6) —cos(50” + 6)sin(20° + 6) =
(i) cos(70” +@)cos(10” + 6) +sin(70” + 6)sin(10° +6) =

Answer : (i) sin(50° + B)cos(20° + 8) - cos(50° + 8)sin(20° + 6)
=sin(50° + B - (20° + 8))(using sin(A - B) = sinAcosB - cosAsinB)
=sin(50° + 6 - 20° - )

=sin30°

| —

(ii) cos(70° + B)cos(10° + B) + sin(70° + B)sin(10° + B)
= cos(70° + B - (10° + 8))(using cos(A - B) = cosAcosB + sinAsinB)
=cos(70° + 06 -10°-0)

= c0s60°

2| =

Q. 5. Prove that
(i) cos(n +2)xcos(n + )X +sm(n +2)xsin(n +1)X = cosx

(ii) cos E—}-‘J—sin[E—stin[E—FJ =sin(xX +v)
E 4 r 4

- .
——X [CO5

Answer : (i)cos(n + 2)x.cos(n + 1)x + sin(n + 2)x.sin(n + 1)x
=sin((n + 2)x + (n + 1)x)(using cos(A - B) = cosAcosB + sinAsinB)

= cos(nx + 2x - (nx + X))

Fa | — B3| —



= cos(nx + 2X - nX - X)

= COsX
[ii]t.:q::ns[E —KJCDS[E —}-’J —SiJl[E —:»;'LJsiJ]{E —}-‘J
4 4 4 4

= CDS[E —X+ %—}-‘ J(usmg cos(A + B) = cosAcosB - sinAsinB)

= cos[%—(x— j,-')J(usingcos[ —xJ = sinx )

o | =

§

= sin(x +v)

Q. 6.

tan(’— + X J . 2
Prove that 4 L= an x
[ T J 1—tan X
tan| — — X
A

Answer :



il
fan— + tanx

n T
fan| — + X 1—tan —.tanx
4 :

TU ‘ i
tan [ ——X fan — —tanx
4 4

i
1 + tan —.tanx
4

1+ tanx
1—1tanx _ 1+ tanx 1+ tanx
1 —tanx 1—tanx 1-—tanx
1+ 1.tanx

[ 1 + tanx J
= —
1 —tanx
Hence, Proved.

Q. 7. Prove that
_(6++2)
4

(i) CDSISSD—CDSIEOD_H > /D)
cos135% +cos120” T YT

(i) tan 152 + cot 150 = 4

(i) sin 75"

Answer : (i) sin75° = sin(90° - 15°) ........ (using sin(A - B) = sinAcosB - cosAsInB)
= sin90°cos15° - cos90°sin15°

=1.cos15° - 0.sin15°

= cosl15°

Cos15° = cos(45° - 30°) ............ (using cos(A - B) = cosAcosB + sinAsinB)



= c0s45°.c0s30° + sin45°.sin30°

| 6+ 2
s /5% = cosld® = \/_f

i c0s135° —cos120°  cos(180°—45°)—cos(180°-60°
I =

= (using sin(180° - x)
cosl135° + cos120°  cos(180°—-45°) + cos(180°-60°)

= sinx)
(using cos(180° - x) = - cosx)

—c0s45° —(—c0s60°)

_ —€0s45° + (—c0s60°)

cos60° - cos45”

—(c0s60° + cos45°)

(iii) tan15° + cot15° =

First, we will calculate tan15°,



tan15° — sinl5°
©coslS® (1)
[cosl5® = Y= _ : .sin15° = sin(45° -30°)

20D

. | 1 V3 11
= sm45°.cos30° —cosd5°s1m30° = - —
V2 2 4272
=
22
J3-1
22 J3-1 1 1 NEY
tanls® = —=—= d cotl5° = =
an \/E_ljﬁ_fm = tanl3® 3 -1  3-1
22 NE
Putting in eq(1),
tanls5® + cotl3® = \E_l - \E_l
Y31 fB3-1
(V3 + (V3 +1) 3a1-2 343414243
- 3-1 2

ko | co



Q. 8. Prove that

(i) cos15” —sin15% = RS

2

(ii) cot105” —tan105” = 243

..., fan GQD +tan 66']
(11) -1
1— tan 69° tan 66"

Answer :
(i) cos15° — V3 + 1
242
Sin159 — V3-1
242

Cos159 - sin159 _ V3 + 1 _V/g_l
-y .

‘Jj

W3 +1-4/3 41

242

-2

24

-2

L
N

-2

(i) cot105° - tan105° = cot(180° - 75°) - tan(180° -

(I quadrant tanx is negative and cotx as well)

= - cot75° - (- tan75°)

=tan75° - cot75°

242

75°)



sin75° _ sin(90°—-15°)  —cosl5°®
Tan/5° = — = ( ) = —
cos75°  cos(90°-15°)  sml5®

(using sin(90° - x) = - cosx and cos(90° - x) = sinx)

\/5—1
_ V31
\f—1 V3-1

Q’I

tJ
tJ

1 j\E—1

TS 0O
corrse = N7 —f3-1

Cot105° - tan105°

Fot —fimi_ (F1)-(+F1) 3012 (41424
T () (B )

tan69° + tan66°
Gii) 1—1tan69°.tan 66°

= fan(69° + 66° )= tan135° = tan(180° —45°)

(I quadrant tanx negative)
— -tan45°=-1

0 .0
c0s9 +smn9

0
= tan 34
Q. 9. Prove that O3 9% —sin 9"

Answer : First we will take out cos9°common from both numerator and denominator,

c0s9° + sin9°  cos9(1 + tan9° tan45° + tan9°
= ( ) — = tan(45° + 9°) = tan54

c0s9° —s1n 9° c0s9°(1—tan9°) 1—tan45°.tan9°




tanx + tanv
~ andtan45° =1

usingtan (X + y) =
1—tanx.tany

0 . ol
cos8 —smn & 0
=tan 37

0 - 0
Q. 10. Prove that cos§ +sm8

Answer : First we will take out cos8° common from both numerator and denominator,

8° —5in8° cos8”(1—tan8” tan435° —tan\°
cos e _ ( ) —, an = tan (45°-8°) = tan37°

c0s8° + sin8&° cos8°?(1 + TanS“} 1 + tan45°.tan8°

tanx — tany
~—and tan45° =1

[usingtan(x —y) =
1 + tanx.tany

cos(w+6)cos(—0) —cotB

cos(ﬂ:—e)cos(g —BJ

-

Q. 11. Prove that

Answer :

cos(m+ 0).cos(—0)  —cosb.cosh
] —c0s6. —sind

"

cos{n—ﬂ].cos[E + 0
“

cost
= —cotB

—s1nd

[Usingcos(n—ﬂ) = —cc:-sﬂandcns[E—BJ = —sinf.cos(—08) = —cosb

-

—

(In III quadrantcosx is negative, cos(n+ 6) = —cos6)



Q. 12. Prove that

cos B sin(—0) tan(QOD +8)

a _ -3
sin(90” < 6) sin(180" + 6) cot

Answer : Using sin(90° + 8) = cosB and sin( - 6) = sin6,tan(90° + B) = - cotd

Sin(180° + B) = - sinB(lll quadrant sinx is negative)

cosh . sin(—6) _tan{QO" +0) cosB —sinb _ —cotf

sm(90° + 6) sin(180° + 6) cotd cosf  —smB cotb
=1+ ()= (-1)=1+1+1=3

Q. 13. Prove that

sin(180” + 6)cos(90" +6) tan(270" —6) cot(360° —6) _ :
sin(360" —8)cos(360" + 6)cosec(—0)sin(270° + 0)
Answer : Using cos(90° + 8) = - sinB(l quadrant cosx is positive
cosec( - 8) = - cosecB
tan(270° - B) = tan(180° + 90° - 6) = tan(90° - 6) = cotO
(Il quadrant tanx is positive)
Similarly sin(270° + 8) = - cosB (IV quadrant sinx is negative
cot(360° - B) = cotB(lV quadrant cotx is negative)
sin(180° + 6).cos(90° + 6).tan (270°—6).cot(360°—6)
sin (360° —0).cos(360° -6 ).cosec(—0).sin(270° + 6)

—s1nf. —snb.coth. —cotd

—s1n6.cos0. — cosecH. — cosb

= cotf.tanb.cotb.tanb = 1



5
sin B = E:—mld cosh=—
Q. 14. If 6 and @ lie in the first quadrant such that 17 13 find the

values of

(i)sin(0-®)
(ii) cos (6 - D)
(i) tan (6 - @)
- . 8 2
Given sinf = —and cosdp = —
Answer : 17 13

o 8 28984 25 15
cosb = "J(l—surﬁ]:‘rf'\"(l—[_J = [—J — [_J ==
- 17 289 289 17

169—144} .f[ 23 J 5
=N = s
169 169 13

8 12 15 5 96+ 75 171
—_—. ) :> =
713 17 13 221 221

1512 8 5:}180—40_220
1713 17 13 221 221

(ii1) We will first find out the Values of tan® and tan®,
/ 3

sind V 3 5
tanf = 1 = l—qantanq) 1 = 15
cosf / ! cmsq) /%

§ 5

tand — tand _, 15 12
1+ tanB.tand 8 5

15712

tan(6 - @) = tan (6 —¢) =

1+



. 1 . 1
sinx =—=andsiny = — (x+vy)= T

Q. 15. If x and y are acute such that N m, prove that
.. . 1 . 1
Givensmx = Ir—aIIdSlII}" =TI
Answer : V35 V10

Now we will calculate value of cos x and cosy

COSX = [_1 —singx) =

o= = () |4 )= )

Sin(x + y) = sinx.cosy + cosx.siny

. 1
=sin(x+ y) = —
V2
I
=X+ V=
4
. 1
cosX = —and cosy = —
Q. 16. If x and y are acute angles such that 14 7, prove
, s
(\X — }') = ——
that 3

. 13 1
Given cosx = — and cosy = —
Answer : 14

Now we will calculate value of sinx and siny



SRR IR El
o= o )

Hence,

Cos(x - y) = cosx.cosy + sinx.siny

131 3343 13+36 _ 49
147 14 7 08 08
o]
cos(X—y) = 3
1
X—V=—
-3
Sinx = —2311d SNy = i
Q. 17. If 3 5 where

s s
— <X <mand0 <y <=
<, find the values of

(‘i-) sin (x +y)

(i) cos (x +y)
(ii)) tan (x =)
- A
Given sinx = 1—— and siny = i
Answer : 13 5,

Here we will find values of cosx and cosy

COSX = ,|'[_1 —sinzxi] =




cosy =

h| e

1
1

-2

’_)||Lu

—

5 4 36+20
13°5

faa

(if) cos(x + y) = cosx.cosy + sinx.siny

53 124 15+48 63
:_;—__:}—:

13’5 135 65 65

(iii) Here first we will calculate value of tanx and tany,

. 12 . 4

SINX 13 5 sy 5 4
tanx = — == = — and tany = = Li= = —

cosX y 12 cosy y 3

13 - 5
5 4 5-16 -11
tanx — tany 12 3 12 12 —33
tan(x —y) = === 2 = £ __— == =
(x=) I+ tanxtany 5 4 36+20 56 56
2.3 36 36
Q. 18.
3 _:‘ 3“ 3J =
If cosx = Eandccrs y=— 4. where TT <X <2mandm <y < : find the values
of
(i) sin (x +y)
(i) cos (x -y)
(iii) tan (x + )
. 3 —2
Given cosx = = and cosy = !
5 25

—

Answer :

We will first find out value of sinx and siny,



| o ‘2‘ “i 9 16 4
sinx = f(1-cos"x) = T ﬂq = <

S e 24 [e25- ﬂ"ﬁ
sy = (_I_CDS_FJj 1_[ qu - [ 625 6’\‘1

(i) sin(x +y) = sinx.cosy + cosx.siny

4 24 3 7 -96 + 21 —75
5 25 5725 125 125
3
5

(i) cos(x - y) = cosx.cosy + sinx.siny

25 125 125

(iii) Here first we will calculate value of tanx and tany,

- ﬂ%f : . E/f
SINX 35 4 SV 55
= = = ; e — —— —

tanx = 3 and tany = = .
- v — 2 _p ¥.
COSX A COS} 55 4
4 -7 327 25
tanx + tany 2 aa -, >y 75
tan(x— j,-') = — = 3 "4-. = _ﬁ—t — 24 _ 10
l-tanx.tany 4 - 72—-28 44 44
3. 24 72 72

Q. 19. Prove that

cos

;—XJ :é(cosx—\@sinx)
0] ) B



J:\ECDSX

{3 ox e §-
Sl — =X —5111
i 4

1 T 1 .
——Cos| —+ XJ —(cosx —smx)

(iif) V2 4

27 ‘ 27 ‘
cmsx—cos[——x}—cos[——xJ:O
3 3

-rhl.-i

tJ

(iv)

il il S
CDS( — + X | = CO05—.CO5K — 5111 — 511X
Answer : (i) 3 3

1 3 . 1 [ 2ei
= —.COSX — —— 51X = —(casx -\ 35111::;)
2 2 2
C(m ‘ [ ‘
S| — + X | +sm| ——Xx
(ii) 4 4
LT . LT .
= SI11 —.COSX + COS—.SINX + SIN—.COSX —COS — SINX
4 4 4 4
. dL 1 lr
= 2511 —.COSX — 2.—.c0osX = V2.cosx
4 \2
1 [n J 1 [ T Lo J
—=.C05 — + X | = —=.| CO5—.COSX — 5111 — 511X

1

1 (1 1 ‘
= = .COSX — —= 511X ( COSX — sinx )
V2 [ 2R J

27 “ 271 ‘
COSX + cos[— + XJ + cos[——xJ
(iv) 3 3



27 . 2w . 21 . 2m .
= COSX + C0S—.COSX — 5111 — SINX + COS— .COSX + Sl — .SINX

o
= COSX + Z.CDS[ T—— |.COSX
3

P
= COSX + 2.[—— COSX
-

"

= COsSX —cosx = (

Q. 20. Prove that

iy Sm . 0w 1
,5111—_35111—” =
(i) 12 12 2

- Sm T 1
2Cc0s—COS— =—
(ii) 12 12 2

stom (2+.3)

28111 — COS— =
“ “ -

PR A [ [SH T J [SH m JJ
2sin — sin— = —| cos| — + — |—cos| ———
12 12 12 12 12 12

......... [Using —2sinx.siny = cos(x + y)—cos (x-Y)]

Answer : (i)

[ 6T 4?{}
= —| COS— —COS—
12 12
oreed)=o)e
= —|cos——cos— |=>—|0—=| = —
2 3 2 2



........... [using 2cosx.cosy = cos(X + y) + cos(x-Y)]

6T 47 T Tl 1
= C0S— + COS— —>C05— + cos— =0+ —
1"‘! 1"‘! 5 q} 5
1
s
o W n . ([ =m (S &
2511 —.COS— = sIn + — | + sin -
(il 12 12 12 12 12 12
11 = = = = = =

...[Using2sinx.cosy = sin(x + y) + sin(x=y)]

. b6 Y W Tt
= Sil— + SIl— —SI— + sin—
l"l 1"! 3
V3 2+ 43
=1+ —

Exercise 15C
Q. 1. Prove that
sin(150° + x) + sin (150° — x) = cos X
Answer : In this question the following formula will be used:
Sin( A +B)= sinA cos B + cosA sinB

Sin( A - B)=sinA cos B - cosA sinB

= sin1500 COSX + COS 150D sinx + sinlSOD COSX — coslSOD sinx
= Zsin15ODcosx

= 25in(900 + 600)cosx

= 200560D COSX



=2 X % COSX

= COSX

Q. 2. Prove that

cos X + cos (120°—-x) + cos (120°+x) =0

Answer : In this question the following formulas will be used:
cos (A + B) = cosAcosB — sinAsinB

cos (A - B) = cosAcosB+ sinAsinB

= cos X + cos 120° cosx — sin120sinx + cos 120°cosx+sin120sinx
= cosXx + 2c0s120 cosx

= cosx + 2cos (90 + 30) cosx

= cosx + 2 (-sin30) cosx

1
=cosx—-2 X 5 COSX
_COSX — COSX

=0.
Q. 3. Prove that

T
¥ ——
6

T
X ——

:-\Esinx

3111 4+ COS

Answer : In this question the following formulas will be used:
sin (A - B) = sinA cos B - cosA sinB
cos (A - B) = cosAcosB+ sinAsinB

. T . T T . . T
_sinx CDSE — COSX SlIlE + C0S X CGSE +sinxy 51115



T I

. W3 1 1 \ V3
SInx X ?—CDSI X E'HIDSJL' * E+SIIII * ?

r r

. Y3 . v 3
SInx X ?-l-SlIlJL' X ?

Va e,
(—+ —)sinx
=2 2
— /3 sin x

Q. 4. Prove that

fan| —+x

Iy

© | l+tanx
l-tanx
Answer : In this question the following formulas will be used:

tand +tan B
1 —tanAdtanPB

tan(A + B) =

tanE+tanx
T
tHIIf: " + l) _ 1-tan_tanx

l+tanx

T
stan—=1
= 1—tanx 4

Q. 5. Prove that

fan| — — X

T ‘_1—MHK
l+tanx

Answer : In this question the following formulas will be used:

tand —tan B

tanld — B) =
an( ) 1+tandtanB

T
tan—tanx

T
tan( 1 - l) - 1+tan;tanx



1-tanx .

= 1l+tanx

Q. 6. Express each of the following as a product.

1. sin 10x + sin 6x
2. sin 7x —sin 3X

3.C0s 7x + cos 5x
4. c0oS2X — cOoS 4x

Answer :

10x+6x 10x—sinx
2

1.sin10x + sin6x = Zsin
- . 18x da
=/sin—rcos—
2 2
=/s5in9x cos2x

Using,

sin{ A +B)=sinA cos B + cosA sinB

+3x , Tx—3x

\ \ - Tx
2.5in 7x —sin 3x= ZJcos . sin

- 10x . 4x
= ECGST sin—

= 2€c0S5x sin2x
Using,

sin( A - B)=sinA cos B - cosA sinB



Tx+5x Tx—5x
2

3.cos7x + cos5x = Zcos

2x
2

- 12x
= ZCGST cos
= 2cos6xCcos X

Using,

cos (A + B) = cosAcosB - sinAsinB

- . 2x+d4x , Zx—idx
Adcos2x —cosdx= -2sin S sin

., Bx |, —2x
= -/Zsin—sin—
2 2

= Zsin3x sinx

Using,

cos (A - B) = cosAcosB+ sinAsinB

Q. 7. Express each of the following as an algebraic sum of sines or cosines :
() 2sin 6x cos 4x

(if) 2cos 5x din 3x

(iii) 2cos 7x cos 3x

(iv) 2sin 8x sin 2x

Answer : (i) 2sin 6x cos 4x = sin (6x+4x) + sin (6x-4X)

= sin 10x + sin 2x

Using,



2sinAcosB = sin (A+ B) + sin (A - B)

(if) 2cos 5x sin3x = sin (bx + 3x) — sin (5x — 3x)
= sin8x — sin2x

Using,

2cosAsinB = sin(A + B) —sin (A - B)

(iii) 2cos7xcos3x = cos (7x+3x) + cos (7x — 3x)
= co0s10x + cos 4x

Using,

2cosAcosB = cos (A+ B) + cos (A - B)

(iv) 2sin8 x sin2 x = cos (8x - 2X) — cos (8x + 2X)
= COS6X — cos10x

Using,

2sinAsinB = cos (A - B) — cos (A+ B)

Q. 8. Prove that

SINX +s1n3x

= cotx
COSX — C0s3X

Answer :

sinx + sin 3x

COSX — CoS3x



. AX ZX
2sIn—cos—

— ., 4x , X
2sin— sin—
z z

CO8X

sinx
= cotx

Using the formula,

. . . A+E A—-B
sinA + sinB = ESIHT cos——

. A+B . A-E
cosA - cosB = -ZSIHTSIHT

Q. 9. Prove that

s 7X —sin 5x

— = tan x
COS TX +Ccos5x

Answer :

sin7x — sin bx

cos7x + cosbx



TAFSY , TAEX

2cos—— sin——
= TETSE

zcnﬂTcn

7 X—BX

_ 2cos6éxsinx
2cos56XCOSY

sinx

COSX
= tanx

Using the formula,

_ | A+B . A-B
SinA - sinB = 2cos— sin—-

A—-E
2

A+EB
cosA + cosB = ECDSTCDS

Q. 10. Prove that

sin 35X + sin 3x
= tan 4x
COS3X +COs3X

Answer :

sin 5x + sin 3x
cos5x + cos3x




s5x+ax SX—3x
E—

2sin

_ z
— SXTax SX—ad
EcusTcu

_ 2sin4xcosx

2cosdxcosxy

= tandx

Using the formula,

A-E

. . . A+EB
sinA + sinB = 25IF‘|T COs—-

A+B A—B
coshA + cosB = ZCDSTCDST

Q. 11. Prove that

Cos9X —cosSx  —sin2x

cosl7x —sm3x coslOx

Answer :



__ cos%x—cos5x

" sin17x—sin3x

. BX45Y | 9X—5X
—25in
= T7x+ar . I7xi—3x
2cos gin

2

_ —2sin7xsin 2x

" Z2cos10xsin Tx

—s5in 2x

_cc:sli_'ix

Using the formula,

. A+B . A-B
cosA - cosB = -ZSIHTSIHT

sinA - sinB = 2(:05% Siﬂ?
Q. 12. Prove that

SN X + 5110 3X +s1n 5x
= fan 3x

COSX +CO0S3X +¢C0s3X

Answer :



sinx+sin 2x+s5in 5x

COSX+C0s53X+CO0S53X

(sin 5x+sinx)+sin 3x

 (cos5x+cosx)4cos3x

x+x SE—X .
cosT +sin3x

— SATX SA—
2 CCIST cosT + cos3x

, 5
2sin

2sin 3xcosx+sin 3x

2cos3xcosx+cos3x

_ sin3x(Zcosx+1)

" cos3x(2cosx+1)

= tan3x.

Using the formula,

. . . A+EB A—-B
sinA + sinB = ESIHT cos—-
A+EB A-B

cosA + cosB = ECDSTCDST

Q. 13. Prove that

(sin 7X + sin 5x) + (5111 9X +51n 3X)
= tan 6X

(cos7X +cosdX)+(cos9x +cos3x)

Answer :



(sin7 x+sin 5x)4(sin 9x+sin 3x)

_{ccs'}'x+cns§x]+{ccs‘}x+cosE_Jc]

TE+ET TE—ET . Sx+ar r—3X
Coz +2 51 - CoZ

2
ox+ax 9X—3x
2 CO&

2

2sin

— TET DL TE— S
2cos cCog

+2Zco

_ 2sin6xcosx+2 sin6xcos3x

2cosbxcosx+2 cosexCcos3x

2sin 6x({cosx+cos 3x)

 2coséx(cosx+cos3x)

_ sinéx

cos6Xx

=tan 6x

Using the formula,

. . . A+B A—-B
sinA + sinB = ESIHT COs—

cosA + cosB = ECGS?C{E%
Q. 14. Prove that
cot 4x (sin 5x + sin 3x) = cot x (sin 5x = sin 3x)

Answer : L.H.S

cot 4x (sin 5x + sin3x)



Sx+3x Sx—3x
Cos )

= cot 4x (2sin .

= cot 4x (2 sin4x cosx)

cosdx

- 5inm{Z sindx cosx)

= 2cosdxcosx

R.H.S

cot x (sin 5x - sin3x)

3x+3x |, Em—ax}
2

= cot x (2cos



= cot x (2 cosdx sinx)

COSX

- (2 cosdx sinx)

sinx

= 2cosdxcosx
LHS=R.HS
Hence, proved.

Using the formula,

. . . A+E A—-B
sin& + sinB = 25|HT COsS——

. . A+B . A-E
sinA - sinB = 2::05% sin—-
Q. 15. Prove that
(sin 3x +sin x) sin x + (cos 3x —cos x) cos x =0

Answer : = (sin 3x + sin x) sin X + (coS 3X — COS X) COS X

3x+x 3x

2

= (2sin

3x—x . . +x . 3x—x
cosTJ sin x + (-2sin smT} COSX

2

= (2sin2x cosx) sinx-(2sin2x sinx) cosx
=0.

Using the formula,



A-F

H . . A+EB
sinA + sinB = 25|HT COS—-

A—EB

. A+B .
cosA - cosB = -ZSIHTSIHT

Q. 16. Prove that
(COS X — COS Y)2 + (Sin x —sin y)2 = 4 sin2 (ﬂ

Answer : = (CoS X — c0S Y)? + (sin x — sin y)?

=(-2sin"Zsin™2) 2 +(2cos¥Esin®2) 2
2 2 2 7

Using the formula,

. A+B . A-E
cosA - cosB = -ZSIHTSIHT

H : A+ . A-EB
sinA - sinB = 2(:05% sin—-
Q. 17. Prove that

sin2xX —sin 2y

=cot(Xx+v)
cos2y —cos2X

>)




Answer :

gin 2Zx—sin 2y

cos2y—cosdx

zxX+zy , 2A-ZY
2cog——sIin———
= T EaTZV . Vo
—Emn———lmmj;—-

_ cos{x+y)sin{x—y)

_ﬂn{x+y]ﬂn{x—y]

_cos(x+y)

_shix+y]
—cot(x + y)

Using the formula,

A-EB

. A+B .
cosA - cosB = -ZSIHTSIHT

A-EB

. . A+B .
sind - sinB = ZCGST Sin—-

Q. 18. Prove that

COSX + COSY X+y X—y
=cot cot
COSY —COS X 2 2

= =

Answer :



COsX—COsYy

COsY—COsX

x4y x—y
Eccs—Elcos—El

. XtV . VX
—Emnr—lmni——
o z

x+y xX—y
_Ecor—icn&—i
Xty ., A—-V

2sin— sin—-—
z z

x4y x=y
cos—2cost—2

. XTY¥ . X—=F
sm—} sm—}
2 2z

x+y x—y
=Cot—cot—
2 2

Using the formula,

. A+B . A-EB
CosA - cosB = -ZSIHTSIHT
A+EB A-EB
cosA + cosB = ECDSTCDST
Q. 19. Prove that
SINX +siny X+y X—y
: - = fan cot
SIIX —SINY 2 2

Answer :



_ sinx+siny

sinx—siny

+v -
Emhf—lco§£—i
Xty . X—F

2 cos—— sin—-—
z z

x+y x
—tan—cot—
2 2

Using the formula,

A-E

. . . A+EB
sinfA + sinB = ESIHT COS——

. . - A+E . A-B
sinfd - sinB = .ZCGST Sin—-

Q. 20. Prove that

) ) ) ) X 3x
SIN3X +SIN2X —sMX =451 XCcos—Ccos —
- -

Answer : =Sin3x+sin2x-sinx
= (sin3x- sinx)+sin2x

- 3x+x . 3x—2x "
= (| 2cos S Sin— ) +s5InZx

= 2C0S2XSinX +sin2x
= 2C0S2XSinX + 2sinxcosx

= 2sinx (cos2x + cosx )



2x—x

= 2sinx (2(:05 ~ cos

. x 3x
= 45|r1xcos; cos—

Using the formula,

. A-B
sind - sinB = Zcos—sm—

A—-B
cosA + cosB = 2cos—cos—

Q. 21. Prove that

cos4xX 513X — cos 2Xsin X
- - =tan 2x
sim4dxsinx +cos6xcosx

Answer :

cosdxsin 3x—cos2xsiny

sindxsin x+cos6XCOSX

Zecosdxsin3x—2cos2xsiny
Z2sindxsinx+2cos6xcosy

sin{4x+3x)—sin{4x—3x)—{sin{2x+x)—sin{ 2x—2x)}
cos{4x—x)—cos{dx+x)+cos{6r+x)+cos(6r—x)

gin Tx+sinx—sin 3x+sinx

cos3Xx—Ccos3x+cos7xX+Cc0os3X

_ sinTx-sin3x
cos3x+cosTx

Tx+3x , Tx—3x
EcosTsm

X+ax TX—3X

2c osTcos—




Using the formulas,

2cosAsinB = sin (A + B) — sin (A - B)
2cosAcosB = cos (A + B) + cos (A - B)
2sinAsinB = cos (A - B) — cos (A + B)
Q. 22. Prove that

Cos2X 51N X + cos6x sin 3x
= Ccot3x

S 2X 5111 X + $11n 6X 5111 3X

Answer :

cos2xsin x+cos6xsinsd x

gin 2xsin x+sin 6xsin3 x

_ 2cos2xsinx+2 cos6xsindx

2s5in 2xsinx+2 sin6x sin3 x

_sin{2x+x)—sin(2x—x)+{sin(6x+3x)—sin(6x—3x)}
" cos(2x—x)—cos(2x+x)+cos(6x—3x)—cos(6x+3x)

sin 3x—sin x+s5in 9x—sin 3x

COosSx—Ccos 3x+Ccos3X—Ccos9x

_ sin9x—sin x

cosx—cos9x

ox+xy , oXN—X
2 cos—z sin

= . X1ox , X*-0X
—2 =in sin:




ox+xy , oxX—X
2 CCIST Sin

oxX-x

— . x¥ox ,
2sin > sin

_cos3xsind4x

sinSxcosdx

=cotbx

Using the formulas,
2c0sAsinB = sin (A + B) —sin (A - B)
2sinAsinB = cos (A - B) — cos (A + B)

Q. 23. Prove that

sin 10% sin 30° sin 50% sin 70° = E

Answer : L.H.S



=sin 10°sin 30° sin 50° sin 70°
1o . : 1
=3 (2s5in 70°sin 10°) sin 50°3
:i{cus(i’ﬂ“ — 10°) — cos(70° + 10%)} sin 50°
:i{cos 60° sin 50° — cos 80° sin 50°}
1.1 . .
=,155In 50° —cos80°sin 50°}}
:g{sin 50° — 2c0s80° sin 507}
:g{sin 50° — (sin(80° + 50°) — sin(80° — 50°)}
:é{sin 50° — sin 130° + sin 30°}
1. . o . a 1
:a{sm 50° — sin 130° + 5}
1, . . 1
=§{5111 50° — sin(180° — 50°) + E}

:é{sin 50° — sin 50° + é}



Q. 24. Prove that

sin 20%sin 40 sin 60° sin 80° = 13_6

Answer : L.H.S

251 (2s5in 80°sin 20°) sin 40° %3

::E{cos(aﬂ” — 20°) — cos(80° + 20°)} sin 40°
:‘;E{cos 60° 5in 40° — cos 100° sin 40°}

=3 51 40° —cos 100° 5in 40°}}

:*;E{sm 40° — 2c0s 100° sin 40°}

:";E{sin 40° — (sin(100° + 40°) — sin(100° — 40°)}

Z";—E{Sill 40° — sin 140° + sin 60°}



={sin40° — sin 140° + =}
=—{sin40° — sin( 180° — 40°) + 7}

ZE{sin 40° — sin40° + Lg}r
8 2

=R.H.S

Q. 25. Prove that
c0s10° c0s30%cos50% cos 70° = —

Answer : L.H.S



=c0s10° cos30° cos50° cos 70°

=El (2cos70° cos10°) cos50° "'2—3

Z%{COS(?UD + 10°) + cos(70° — 10°)} cos50°
:%{cos 80° cos 50° + cos 60°cos 50°}
:':E{COSBGD cos50° + é cos50%%}

:'“'83{2 c0s80°cos 50° + cos50°}

:Lj{(cos(aﬂ‘j + 50°) — cos(B80° — 50°) + cos 50°}
:§{c05 130° — cos 30° + cos 50°}

:§{c05 130° — cos 50° + cos30°}
=§{c05(18[}° — 50°) —cos(50°) + "'?3

zg{ms 50° — cos 50° + %3}



Q. 26.

Answer :

1 .

If‘_,'l!:}S}lf_-l-r;:'ll::}S'n:‘,r = E .........
. . 1 3
5|ﬂx4-5”1y ::; .......... 1

dividing ii by | we get,

sinx+siny

CosSxX+cosy

Wl | e

sinx+siny

3
cosx+cosy 4

x+y

= tan(
Using the formula,

A-F

. . . A+B
sinA + sinB = ESmT Cos—

A-E

A+EB
cosA + cosB = QCDSTCDST

1 ) . 1 X
If cosx +cosy = gandsmx +5iny = 7 prove that tan[

-2



Q. 27. A. Prove that
J3+1

-

2cos45%cos15? =

Answer : L.H.S

= Zcos45°cos15°
=Zc0s45° cos(45° — 30°)

ZZTIQ (cos45° cos30° + sin 45° sin 30°)

“rE(—,x—+ —>< )

—.f -
2( + 2'-.-2)
l.,.3+1
= .'rz( )
:l,."§+1
V2

Q. 27. B. Prove that

25in75%sin15" =

| =

Answer : L.H.S



= Z5in 75%sin 15°

=Zsin(45° + 30°) sin(45° — 30°)

=cos(45° — 30° — 45° — 30°) — cos(45°+ 30° + 45° — 30°)

=cos(—60°) - cos90°

=cos60°—0

[N

Q. 27. C. Prove that

cos15” —sin15 = L
J2
Answer : L.H.S

= c0s515° —sin 15°

= co0s(45° — 30°) — sin(45° — 30°)

= (c0s45°cos30° + sin45° sin 3n°) _(sin45° cos30° — cos 45°sin 3[]"')

V3 . 1 V3 . 1
;‘ﬁ. —_—
W2 2v2 242 2V2




22
1
;"u —_—
w’rE
Exercise 15D
sinx :—Sand(} <X < T
Q1LA.If 3 2 find the values of
sin 2x
_ sinx = ye
Answer : Given: E
To find: sin2x

We know that,
sin2x = 2 sinx cosxX ... (i)
Here, we don’t have the value of cos x. So, firstly we have to find the value of cosx

We know that,

90'

A

() B

Seconsd Quadrant (Q2) First Quadrant (Q1)

Cosccant All

Third Quadrant (Q3) Fouwrth Quadrant (Q4)

Y 3n
270° 5

sin?x + cos?x = 1

Putting the values, we get



2
) +cos?x=1

e,
w |G

5
=>a+c052x=l
5
=c052x=1—5
5 9-5
= cosix = —
o
2, _ 4
= cos’x =

= COSX = ig
[tis giventhat0 < x < g

2
= CDSX=E

Putting the value of sinx and cosx in eq. (i), we get

Sin2x = 2sinx cosx

=
=]

. | 2
Sin2x=2x2—x=
3 3

. 445
- §in2x = —
9

. 5 T

smx=—and0 < x <« — _
Q. 1.B.If 3 2, find the values of
COS 2X
Answer :

ul

V

Given: sinx = &
3



To find: cos2x
We know that,
cos 2x = 1 — 2sin?x

Putting the value, we get

2
=1

cos2x=1— 2(;)

cos2x=1—2x

Wl

1d
COS2¥ = l—?

9—10
COs2X = 5

L COS2Y = 1
9
q 4
simXx=—and0<x < n
Q.1.C.If 3 2 find the values of
tan 2x
Answer : To find: tan2x

From part (i) and (ii), we have

wnl

44/
9

sin2x =

CO0S2X = — :
And 9

We know that,

sinx

fanx =

COSX

Replacing x by 2x, we get



sin2x

tan2x =
cCOs52X

Putting the values of sin 2x and cos 2x, we get

wl

4+

tan 2x =—%-

9

—

tan2x = ? X (—9)

- tan 2x = -4\5
-3 3
cosXx=—andm<xXx <« —
Q.2.A.If 5 2 | find the values of
sin 2x
Answer :

- -3
Given: cosx = —
o

To find: sin2x

We know that,

sin2x = 2 sinx cosx ...(i)

Here, we don’t have the value of sin x. So, firstly we have to find the value of sinx

We know that,



90 A
Second Quadram (Q2)

=

First (hacelrans (() )

Cosccant All
s
+ +
1807
-
n +
angent s
colangenl +

Third Quigactrarat (Q3)

Y in

270°

Ccos2x + sin?x =1

2

Putting the values, we get

32
(_E) +sincfx=1

= .
— +sin°x=1
25

. =]
= sin‘x=1——
25
. 25—-9
= 5in“x = —
25
. 2 16
= sin“x = —
25
. 16
= 3inx = |[—
25
. 4
=>smx=ig

4] 4]
l]’}ﬁl]
0 2n

Fowrth Quadrant (04)

[tis giventhatm < x < 32—“

. 4
= SINX = ——
3



Putting the value of sinx and cosx in eq. (i), we get

SiN2x = 2sinX cosx

sin2x =2 X (—i;) X (—i)

. 24
n8in 2y = —
25
-3 Ry
cosXx =—andm<x <« —
Q.2.B.If 5 2 |, find the values of
COS 2Xx
Answer :

- —3
Given: cosx =

To find: cos2x
We know that,
COS 2x = 2cos?x — 1

Putting the value, we get
2
cos2x =2 (——) —1
9
COS2X = 2 X = 1

18
cc}szx:z—_— 1

p= ]

18-235

Cos2X =

3

7
s C0S2X = ~:

p= ]



-3 ki
cosXx =—andm<x <« —

Q.2.C.If 5 2 find the values of
tan 2x
Answer : To find: tan2x

From part (i) and (ii), we have

pul

\ 24
sin2x = -

7
and cos2x = ~ 3z

p=]

We know that,

sinx

fanx =

COSX

Replacing x by 2x, we get

sin 2x

tan 2x =
cos2x

Putting the values of sin 2x and cos 2x, we get

Za

tan 2x ==&

5

24 25
tan 2x = — X (—7)

24
stan2x = ——
7
=5 T
tanx=—and— <X < T
Q.3.A.If 12 2 , find the values of
sin 2x

Answer :



- =
Given: tanx = ——
12

To find: sin 2x

We know that,

. Ztanx
sin2y=———
1+tanx

Putting the values, we get

. 2x
sin2x =

sin2x = —%=

. -5
sin2x = F}z—s)
144

. —5Sx144
sin2x=———
6169
. —5x24
sin2x = —
169
. 1240
sin2x = ——
169
-5 T
tanx = —ﬁand? <X <T
Q.3.B.If 12 2 , find the values of
COS 2X
Answer :
_ 5
Given: tanx = -0

To find: cos 2x

We know that,



1—tan®x
COS2X = ———
1+tan®x

Putting the values, we get

CosS2¥ = 1+(-i)2
12
|28
COS 2y = —4a4
1+—
144
144—25

COS2X = Fﬁﬁ‘zT)

Cos2X = Jli%

119
COS2¥ = —
1469
-5 T
tanx=—and—<x <7
Q.3.C.If 12 2 , find the values of
tan 2x
Answer :
. a3
Given: tanx = — —
12

To find: tan 2x

We know that,

2tanx

tan2x = ——
1—-tan®x

Putting the values, we get

2x(—3)

tan 2x = =
1-(—3)



5

tan 2x = —&=

la4

tan 2x = 5(#5'25)

laz

—ox144
tan 2x =
Bx119
—5x24
tan 2x =
119
1240
tan2y = ——
119

Q. 4. A. If Sin X = % find the value of sin 3x.

1

Answer : Sin X = <

Given: Sin X = %

To find: sin 3x
We know that,
sin 3x = 3 sinx — sin3x

Putting the values, we get

Sin3x =3 x G) — G)g

2
. 1 1
sin3x=-|3— (—) ]
3] 3]
. 1 1
sin3x=-|3 ——]
[ A6
. (1081
sin3x=- ]
26
. 107
sin3x=—
214



-1
Q.4.B. If Cos X= - find the value of cos 3x.

. -1
Answer : Given: Cos X = -

To find: cos 3x

We know that,

cos 3x = 4cos3x — 3 cosx
Putting the values, we get

cos3x =4 X (—51)3 —3 X (—;)

cos3x =4 X (—é) -I—S

COS3X = [—34—5]
2 2

cos3x = [_1;3]

Cos3x = z

2
cos3x=1
Q. 5. Prove that

cos 2X .
=C0s X +5sIl X

COS X —sIn X

Answer :

COsS2X .
lTo Prove: ————— = cosx + sinx

CcoOsSX—sin x

Taking LHS,

cos2x

cosX—sinx



2y sinZs ; 5
cos x—sm X [+ cos 2x = cos“Xx

cosX—sinx

Using, (@®> - b?) = (a—b)(a+ b)

{cosx—sinx)(cosx+sin x)

(cosx—sin x)
= COS X + sin X
= RHS
~ LHS = RHS
Q. 6. Prove that

sin 2x
— —tanx
1+ cos2x

sin 2x

—— =tanx
Answer : To Prove: 1+cos2x

Taking LHS,

sin2x

1+ cos2x

25inXcosx

1+cos2x [+ sin 2X = 2 SinX COSX]

Z2sinxcosx

2cos®x [+ 1+ cOS 2X = 2 c0s2X]

sin x

COEX

sin@
[ tan@ = ]
=tan x cos0

=RHS
~ LHS = RHS

Hence Proved

5N

X]



Q. 7. Prove that

sin 2x
—=—cotx
l1—cos 2x

Answer :

5in2x
To Prove: PP tanx

— COsLX

Taking LHS,

sinZ2x

1—cos2x

2sinxcosx .- - .
=————[vsIn 2x = 2 sinx cosx]
l-cos2x

2

2sinxcosx - .
=———[v1-cos 2x=2sIn

2sin?x K]

COSXK

sin x

=cot x [ coth = C'.DSE]
sin @

= RHS
~ LHS = RHS
Hence Proved

Q. 8. Prove that

tan 2x
—tan x

1+ sec 2x

Answer :



tan2x

To Prove: ————— = tanx
1+ sec2x

Taking LHS,

sinzx

— sin @ 1
= _LO0SZX ['-'tan[-} = — &sech = —]
1+ cos8 cos8

CO3ZX

sin 2x
CGSZK+1)

cosﬂx(
coszX

sin 2x

1+cos2x

Z2sinxcosx .- -
=———— [ sin 2x = 2 sinx cosx]

14+cos2x

2sinxcosx
— ZSRXOO¥ . 1 + cos 2x = 2 cos?

2 cos?x X]

sin x

COSXK

=tan x [ tanf = Sine]
cosd

= RHS

~ LHS = RHS
Hence Proved
Q. 9. Prove that

sin 2x(tan x + cot x) =2



Answer : To Prove: sin 2x(tan x + cot x) = 2
Taking LHS,
sin 2x(tan x + cot X)

We know that,

cos8

sin @
tan® = —— & coth = —
cos8 sin 8

) sinx COSX
= sin Ex( )

COSX sinx

) sinx(sin xj+cosx{cosx
=51112>:( (sin ) ( ])

CcosXsinx

. gin® x+cos®x
=sin2x|————

cosxsinx

We know that,
sin 2x = 2 sinx cosx

. sin® x+cos®x
=2sin¥cosy|——

cosxsin x

= 2(sin®x + cos?X)

=2x1[vcos?06 +sin?0 =1]

=2

=RHS

~ LHS = RHS

Hence Proved

Q. 10. Prove that

cosec 2x + cot 2x = cot x

Answer : To Prove: cosec 2x + cot 2x = cot X

Taking LHS,



= cosec 2x + cot 2x ...(i)

We know that,

COSX

1
cosecXx=— &cotx =
Ssinx

sin x

Replacing x by 2x, we get

1 cos2x

, S&cot2x =

gin2x sinZx

cosec2x =

So, eq. (i) becomes

1 cos2x

sin 2x sin 2x

1+cos2x

gsin2x

2 cos®x

sin2x [+1+cos2x=2 COSZX]

2cosx

Zsinxcosx [ sin 2X = 2 sinX cosX]

__ €OSX
" sinx

CO5X

[ cotx = ]

= cot X sinx
= RHS

Hence Proved

Q. 11. Prove that

COS 2x + 2sin>x =1

Answer :

To Prove: cos 2x + 2sin>x = 1

Taking LHS,



= C0S 2X + 2sin®x
= (2c0s?X — 1) + 2sin?x [+ 1 + cos 2x = 2 c0s?X]
= 2(cos?x + sin?x) — 1

=2(1)— 1]+ cos? 0 +sin? 0 = 1]

= RHS

~ LHS = RHS

Hence Proved

Q. 12. Prove that

(sin x = cos x)2 =1 —sin 2x

Answer : To Prove: (sin X — cos X)? = 1 — sin 2x
Taking LHS,

= (sin X — cos X)?

Using,

(a—Db)? = (a? + b? — 2ab)

= sin?x + c0S?X — 2sinX cosx

= (sinx + c0s?X) — 2sinx cosx

= 1 — 2sinx cosx [+ cos? 6 + sin? 6 = 1]
=1 —sin2x [+ sin 2x = 2 sinXx cosX]

= RHS

~ LHS = RHS

Hence Proved



Q. 13. Prove that

cot x = 2cot 2x =tan X

Answer : To Prove: cot x — 2cot 2x = tan x
Taking LHS,

= cot x — 2cot 2x ...(i)

We know that,

Replacing x by 2x, we get

cos2X

Cot2X = —
5in2x

So, eq. (i) becomes

COSX 2 (caszx)
sin x sin2x
COSX ( cos2x

2sin xwﬂ) [+ sin 2x = 2 sinx cosx]

COSX ( cos2x )
sin x SIiNXCOSX

sin x

cosx(cosx)—cos2x

sin X cosx

COS” X—CO52X

sinxcosx

cos” x—[2cos” x—1]

sinxcosx [+1+cos2x=2 COSZX]

cos®x—2cosx+1

sinxcosx

—cos®x+1

SINXCOSX



1—costx

sin xcosx

cos” x+sin® x—cos®x

5N XCosSX [ cos20 +sin?20 = 1]

gin® x

Sin X CO5X

sin x

COEX

sin@
[ tan @ = ]
= tan x cos®

= RHS
~ LHS = RHS
Hence Proved

Q. 14. Prove that

4

_ . 1. .
(cos x +sin® X) ::(2—5111‘2141)

a—

Answer :
. 4 .4 1 . 2
To Prove: cos®*x +sin*x = 5(2 — sin” 2x)

Taking LHS,

= cos?x + sin%x

Adding and subtracting 2sinx cos?x, we get
= cos*X + sin*x + 2sin?x cos?x — 2sin?x cos?x
We know that,

a?+b?+2ab=(a+h)?

= (cos?x + sin?x) — 2sin?x cos?x



= (1) — 2sin?x cos?X [~ cos? 0 + sin? 6 = 1]
=1 — 2sin?x cos?x
Multiply and divide by 2, we get

= % [2 x (1— 2sin®xcos?x)]
— é [2 — 4sin?x cos?x]

1 : 2
=-[2 - (2sinxcosx)]

=2[2—(sin2x)?] .
2 [+ sin 2x = 2 sinx cosxX]

= é (2 — sin® 2x)
=RHS
~ LHS = RHS

Hence Proved

Q. 15. Prove that

3 . 3
COS” X —5IN" X 1_,. A
: =—(2+s1n2x)
COSX —SIN X 2

Answer :

, cos?x—sin® x 1 .
To Prove: ————— = 5 (2 +5sin2x)

COSX—sin x

Taking LHS,

cos® x—sin® x |:|

cosx—sinx

We know that,



a®-Db3=(a-Db)@*+ab+b?
S0, cos3x — sin3x = (cosx — sinx)(cos?x + cosx sinx + sin®x)
So, eq. (i) becomes

4

{cosx—sinx)(cos®x+cosxsin x+sin” x)

cosx—sinx
= €0s2X + CcosX sinx + sin?x
= (cos?x + sin?x) + cosx sinx
= (1) + cosx sinx [ cos? 6 + sin? 0 = 1]
=1 + cosx sinx

Multiply and Divide by 2, we get

= é [2 % (1+ cosxsinx)]
= é [2 +2sinx cosx]

=1 [2 + sin 2x] . _
2 [+ sin 2x = 2 sinx cosX]

= RHS
~ LHS = RHS
Hence Proved

Q. 16. Prove that

l—cos2x +simn x
=tanx

SI2X +COsX
Answer :

1—cos2x+sinx
To prove: —————  =tanx
5in 2xX+cosx

Taking LHS,



1—cos2x+sinx

sin 2x+cosx

{1-cosZx)+sinx

sin 2x+cosx
We know that,
1 — cos 2x = 2 sin?x & sin 2x = 2 sinx cosx

2 sin® x+sin x

2 sinXcosX+cosx

Taking sinx common from the numerator and cosx from the denominator

sin x(2 sin x+1)

cosx(2sinx+1)

sin x

CO8X

sin @
[ tan @ = ]
=tan x cos8

= RHS
~ LHS = RHS
Hence Proved

Q. 17. Prove that

s 16x
COSXCOS2XCcos4Xcos8X =—
l6simx
Answer :
in 163
1o Prove: cosxcos2xcos4xcos8x = Sm, =
l6sinx

Taking LHS,
= COSX C0S2X c0S4X cOS8x

Multiply and divide by 2sinx, we get



1 .
= [2 sinx cosx cos2X cos4x cos8x]

2s5inx

= [(2 sin xcos x) cos 2x cos 4x cos 8x]

2s5inx

1
= ——[sin 2x cos 2x cos 4x cos 8x] _ .
Zsinx [+ sin 2x = 2 sinx cosxX]

Multiply and divide by 2, we get

= [(2sin 2x cos 2x) cos 4x cos 8%]

T 2%2sinx

We know that,

sin 2x = 2 sinx cosx
Replacing x by 2x, we get
sin 2(2x) = 2 sin(2x) cos(2x)

or sin 4x = 2 sin 2X cos 2x

1

= ——[sin 4x cos 4x cos 8x]
4s5inx

Multiply and divide by 2, we get

1

= — [2 sin 4% cos 4x cos 8x]
2x4s51mm K

We know that,

sin 2x = 2 sinx cosx
Replacing x by 4x, we get
sin 2(4x) = 2 sin(4x) cos(4x)

or sin 8x = 2 sin 4x cos 4x

1 .
— [sin 8x cos 8x]
S8sinx

Multiply and divide by 2, we get



1

= — [2 sin 8x cos 8x]
2x8s5inx

We know that,

sin 2x = 2 sinx cosx
Replacing x by 8x, we get
sin 2(8x) = 2 sin(8x) cos(8x)

or sin 16x = 2 sin 8x cos 8x

1

= ——— [sin 16%]
16sinx

= RHS

~ LHS = RHS

Hence Proved

Q. 18. A. Prove that

1° 1"
2s5m22—cos22—
) )

=

1
\{‘?
Answer :

_ , 1° 1° 1
To Prove: 25in22= cos22- =—
2 2 W2

Taking LHS,

= 2s5in22 51 cos22 51 1)

We know that,
2sinx cosx = sin 2x

43

1
Here,x=22-=—
2 2



So, eq. (i) become

=s5in2 (?)

=sin 45°

= RHS
~ LHS = RHS
Hence Proved

Q. 18. B. Prove that

:c05315“—1=§

—

Answer :

To Prove: 2 cos?15°—1 = “’;

Taking LHS,
=2co0s?15°-1...(i)
We know that,

1 + cos 2x = 2 c0s?X
Here, x = 15°

So, eq. (i) become
=[1 + cos 2(15°)] - 1

=1+cos30°-1

= cos 30° [ cos(30°) = ;_3]



V3
2

= RHS
~ LHS = RHS
Hence Proved

Q. 18. C. Prove that

8cos’ 20" —6¢0s20” =1
Answer : To Prove: 8 cos® 20° - 6 cos 20° =1
Taking LHS,

=8 cos® 20° - 6 cos 20°

Taking 2 common, we get

= 2(4 cos® 20° - 3 cos 20°) ...(i)
We know that,

cos 3x = 4cos3x — 3 cosx

Here, x = 20°

So, eq. (i) becomes

= 2[cos 3(20°)]

= 2[cos 60°]

|
[Ra—]

=2 x2 [+ cos(60°) =2
-1

= RHS

» LHS = RHS

Hence Proved



Q. 18. D. Prove that

: : 3
35in40° — sin” 40° = £

-
Answer :

- : 1 I"II'E
To prove: 3sin40 ° — sin® 40° = 5

Taking LHS,

= 3 sin 40° - sin®40° ...(i)

We know that,

sin 3x = 3 sinx — sin3x

Here, x = 40°

So, eq. (i) becomes

= sin 3(40°)

=sin 120°

= sin (180° - 60°)

= sin 60° [sin (180° - B) = sin 0]

= "; [ sin60° = E]

-
o

=RHS
~ LHS = RHS
Hence Proved

Q. 19. A. Prove that

sin 24" —sin’6° =

5-1)
8



Answer :

unl
|

sin® 24° — sin® 6° = -

==}

To Prove:
Taking LHS,
= sin?24° - sin%6°
We know that,
sin?A — sin?B = sin(A + B) sin(A — B)

= sin(24°+ 6°) sin(24° - 6°)

= sin 30° sin 18° ...(i)

Now, we will find the value of sin 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 we know, sin(90°- 3x) = Cos3x |
We know that,

Sin2x = 2SiNXcosx

Cos3x = 4cos3x - 3cosx

2sinxcosx = 4cos®x - 3cosx

= 2sinxcosx - 4cos3x + 3cosx = 0

= CO0SX (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, ax? + bx+c =0

. —b+./ b%*—4ac

So,X= .

sd

Now applying it in the equation

sinx = -
. —2++42+16
sinx =
g
. -2 +4/20
sinx =
g
. (-2 +245
sinx =
8



sinx =
8
. -1 t '.,-'E
sinx =
4
. —1+4/5
sin18° = — L

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

[5-1

. W
-~ 8in18° =
4

Putting the value in eq. (i), we get

=sin 30° sin 18°

15
2
. '.,."_5—1
g
= RHS
~ LHS = RHS

Hence Proved

Q. 19. B. Prove that

sin® 72% —cos? 30" =

5-1)
8

Answer :

sin? 72° — cos?30° =
To Prove; 8

Taking LHS,

= sin?72° - cos230°



= sin?(90° - 18°) - c0s?30°

= cos? 18° - cos?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 we know, sin(90°- 3x) = Cos3x |
We know that,

Sin2x = 2SiNXcosx

Cos3x = 4c0s3x - 3coSX

2sinxcosx = 4cos®x - 3cosx

= 2sinxcosx - 4cos3x + 3cosx = 0

= cOosX (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, ax?2+bx+c=0

Ly —b+4/b?—4ac
‘c:’D' o 2a

now applying it in the equation

-2 +.,/22— 4(a)(-1)

sinx =
2
sing — 22Vt
B 8
. -2 +420
sinx =
2
Al
sinx = (-2 £245]
g
sinx = (-1£5)
g
. —1+4/5
sinx =
4
. —-1+45
sin18° = -

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



—

vo—1

s 8in18° =
Now, we know that
Ccos2x + sin?x =1

or cosx = V1 — sin?x

~Cos 18° = V1 —sin? 18°

= cos18° = [1— (‘5‘1)2

16—(5+1-245)

'Y

=cosl8* = [———
16
Cos 18‘3 — m
= \H 16
_cos18° = i J10 + 25

Putting the value in eq. (i), we get

= c0s? 18° - cos230°

(oo (5

1 3
=—(10+2V5) -

2 ﬁa

30° :
v c0s30° = —
2

10+2+5-12
16

24/5-2
16

2(v5-1)
16




=RHS

~ LHS = RHS

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 6% tan 427 tan 667 tan 78°
= » tan 54° tan 18°

tan 54° tan 18°

__ (tan6°tan54°tan 667)(tan18"tan 42" tan 727)
o tan 54%tan 187 ..(0)

We know that,

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

In first x = 6°
tan 6° tan (60° - 6°) tan (60° + &7)
= 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°



=1
=RHS
~ LHS = RHS

Hence Proved

in?2 7P —
Q. 21.If tan 6 = -, prove that asin26+bcos26 =b

Answer : Given: § = %

To Prove:asin20+bcos26=Db

Given: 9 = 2
b

We know that,

Perpendicular  a

tanf=——=-—
Base b

By Pythagoras Theorem,

(Perpendicular)? + (Base)? = (Hypotenuse)?
= (@2 + (b = (H)?

= a2 + b2 = (H)?

= H=+a?+b?

So,
. Perpendicular a

sin@ = —+- = =

Hypotenuse \ aZ+b2
Base b

cosB = ==
Hypotenuse  /3Z4p2

Taking LHS,

=asin 20 + b cos 26

We know that,



sin 20 =2sin B cos B

and cos 20 = 1 — 2 sin?0

= a(2 sin 6 cos 0) + b(1 — 2 sin?0)

Putting the values of sin@ and cos6, we get

2
1—2x( 2 )l
aZ+b?

b
—aX2X ——x .-

1,|.'IHZ+|:Iz W aZ+b2

+b

2 2
0 [1-2x ]
_ 2a’b _ 2a%b

a?+b? a?+b?
=b
=RHS
~ LHS = RHS

Hence Proved

Exercise 15E

Q. 1.

5 7 )
If sinx = _“andz - x < 7, find the values of
5

- a—

(i) siné (ii) Q{]Sé

s pra

. b4
(iii) tan —
=

. . V5 T . o
Answer : Given: sin X = Y and E<x<n i.e, x lies in the Quadrant Il .



To Find: i) sin = ii) cos —iii) tan —
2 2 2

) ) V5
Now, since sin X = Y

M1 _— einZw
We know that cos x = V1 —sin“x

+[1- (D)2
COS X = 3

i\F=J_rE
e 3
COS X =

. . . . 2
since cos x is negative in Il quadrant, hence cos x = — 2
. . X
i) sin =

)sin

Formula used:

- l1-cosx
T 2
sin 2 =
—2 5 -
x 4 (50 4 fa ig
Now, sin 2 = 2 = =

X

o

Since sinx is positive in Il quadrant, hence sin
. X
i) cos =

2

Formula used:




—2 1
x 1+ iﬁ i\E
now, cos 2 = 2 == ==

since cosx is negative in Il quadrant, hence cos

X
iii) tan 2
Formula used:

sinx

tan X = cosx
sin > I'E f r
- z - _ W5 _ 46
hence,tan-=—3%=2348 =22« 22 = /g
2  cosg 1 W6 -1

Ve

Here, tan x is negative in Il quadrant.

Q. 2.

1

Ve

—3 T .
If cosx=—and = < x < 7, find the values of
5 2

X X
(i) sin— (i) cos—
2 2
ven 4
(iii) tan —
=

-



Answer :

. 3 . . .
Given: cos x = = — and gc:xc: m.i.e, x lies in |l quadrant
- . . X .. X ... X
To Find: i)sin 5 lijcos 3 lii)tan .
¥ ¥ X
i) sin 2
Formula used:

X l—cosx

sin =
2

i f: 1_[__3]: . = i
an,smz i‘ - “—LJ; i‘fﬁ

. . . .. . . X 2
Since sinx is positive in || quadrant, hence sin = 5

I
I+




lijcos 3
Formula used:

l+cosx

x
Cos -
2

T 5
nDW,CDSEZ_l_ 1+[_5]::_|_ _E_::iﬁ
2 —1! 2 _,!E 5

i 5 i a X
since cosx is negative in |l quadrant, hence cos

Il
I+

X
iii)tan .
Formula used:

sinx

tanx =
COSX
. X 2 \.II_
¥ sin - -
hence,tanX= 3= =2 V3 _ 5
2 cosg 7 V|

Here, tanx is negative in Il quadrant.



Q. 3.1f Sin X :_?1 and X lies in Quadrant IV, find the values of
0 Sin’z—‘

(ii) COS’Z—‘

(iii) tan’z—‘

Answer :

Given: sin x = _?1 and x lies in Quadrant IV.
To Find: i)sin 5 lijcos Ziii)tan 3

. . 1
MNow, since sin x = -

We know that cos x = +y/1 — sinZx
COsS X =+ 1—(_—1]2
- 2
. 1
COS X = + ’1——
4
cosx=+ [2 = +28
4 2



since cos x is positive in IV quadrant, hence cos x = AL
2

) sin ©
|}5|r*|2

Formula used:

: K 1-cosx
SIn-=+4
2z - 2
. X A3 z—2 _ >3
NOW,S|”£:+ 1_[_2}:+ _zzi 24\'r3::i E\'Ir
- 2 - 2

2—/3

2

Since sinx is negative in IV quadrant, hence sinZ = _—
2

T X
l)cos E



Formula used:

l+cosx

x—
cos; =+

X V' z+2 I f
HDW’COSZ_i 22 + 22 ==4

_J2+3

" . - . X
since cosx iIs positive in IV quadrant, hence cos
2

- X
|||}tar"|5
Formula used:

sinx

tan x =

COEX

X 12 . .
Q. 4.1f Cos 2= 13 and X lies in Quadrant I, find the values of

(1) sin x
(ii) cos x
(iii) cot x
. X 12 .. . : : .
Answer : Given: cos Pl 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 =41 — cos2x

We know that, cos 1—2‘ = ‘“Z‘““‘ (~cos x is positive in | guadrant)

X
=>2c052£— 1 =cos x
1
=:-2><(1—363—1:c05x

1
=>2><{E —1=cosx

119
= COS X =—
169

Since, Sin x =1 — cosZx



= Sinx = i1-{%§)2

" 120
= Sinx==—"
169

. 120
Hence, we have Sin x = oo -

ljcos x
Formula used:

1+cosx
2

We know that, cos 1—2‘ = (wcos x is positive in | guadrant)

= 2(:052_1_2( ~1=cosx



= 2x (E)E 1 =cos x

= 2% (o) - 1

169

COs X

119
= CO05 X = —
159

I cot x

Formula used:

COSX
cotx =—

sSInx

22 119 169 119
cotx=48=—x—=—

169 120 120

1leo

119
Hence, we have cot x = T30

) 3 T .. X
If sinx="and0 <x < = find the value of tan ~

Q. 5. 3 - -

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

) X
To Find: tan Py

Formula used:



sin x

X
tam;-

l+cosx

MNow, cos x =41 —sin2x (~cos x Is positive in | quadrant)

:-cosxz\jl—{g)iz\jl—i =§

23

. X in >
Since, tan ; = =r = =

l+cosx

|mu
|

X
o |
Il
Wl

[
+
s

3 1
Hence, tan= = =
2 3

Q. 6. Prove that

X X ~
col——tan — = Zcotx
2 2

s s

Answer :



To Prove: cr::-ti - tang = 2cot x

Proof: Consider L.H.S,

X x cos—  sin-—
CDtE'tEII"'IE = —%-—=%

51N — Cos5—
2 2

. oX
cos?_sin2Z

sin— cos—
z z

COSX

— - 2 . 7 _
= SinZ cosy (~ cos?x —sin*x = cos2x)

X X
= (cnszi — sinzi = COSX)

Here multiply and divide L.H.S by 2

2 cosx

= . R k)
2 sin- cos-
-] 2

2 . .
= 222 (= 2sinxcosx = sin2x)

sinx

= (2 sin- cos= = sinx)
2 2
cot -tan; = 2cotx =RH.S

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



Q. 7. Prove that

T X
fan| —+— |=tanx +secx
4 2

—

T T
Answer : To Prove: tan(z + 5) =tan X + sec X

Proof: Consider L.H.S,

T X
tan—+tan— tanx+tany

T X . .
— 1+ = - this is of the form tan(x + =
tan{q‘ + 2] l—tan:tana |: ( F) 1—tanxtany

s5in—

X 1
1 +tan; cos=

1—tstnE sing
2 1

X . X
cos—+sin—

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

X . X X . X
cos—+5In— Cos—+sIn—

cos——sin— cos—+sin—
z z z z

{u::u::nsf+sin£]2

cosi——sin®—
= o

2X ., oX X, X
cos”—+sin”_+2 cos_sin_

2 X . 3 X
VCOST—- — 81T - = COSE
— Ccosx ( 2 2

)

X, X
142 cos—sin—
- 2 2

= COSX



1+sinx X . X .
= ( 2-:'3555111; = sinx)

COSX

1 sinx
+

COSK COSX

tan{g+§} = sec X + tan x = R.H.S

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

Q. 8. Prove that

Answer :
To Prove: [M¥2% _ tanE +3)
1—sinx 4 2

Proof: Consider, L.H.G = [1sin

1-sinx

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

_ [1+sinx 5 Vi+sink 1+sinx
1—sinx Vitsiny 1-sin®x

. X ins X, X .
= lesing _ 1+Zcos;sing (.. 2cos_sing = sinx)

COSX COEX

cuszi+sinzi+2 -::-::lsisinE
= 2 2 2" (v cos’x +sin’x = 1)

COSXK



X, X g
{cos—+sin—)
cos’——sin®=

z z

_u::::-5§+sinE cos—+sin— - x2 4y " }
- cus;—sin; X cus;+sin; { X y© = {:X F)(K 3")

X . X
Ccos—+sin—

cos——sin—
z z

Multiply and divide the above with cosf

. T
Here, since tan; =1

. M
Here, since ta N, = 1

1+sinx _ tan—+tan— _ taﬂ(E-Ff] _RHS

1—sinx 1—tan—tan- 2
&z

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

Q. 9. Prove that

T X T X
tan[———J—tan[———J = 2secx
4 2 4 2



Answer :

X

To prove: tan[g + g )+ tan[g— ;

) = 2secx
Proof: Consider, L.H.S = tan(; +3 )+ tan(; —3)

™ X i X
3 3 tan—+tan- tan—tan-
tan(; +3 )+ tan(; —3) =

- 1—tan—tan—- 1+tan—tan-
4 z 4 z

tan x+tany tanx—tany

(v tan(x+y) = andtan(x—y) =

1—tanxtany 1+tanxtany ]

1+t;;u'1E 1 —tzmE

+
1-tan- 1+tan-
z z

sinE sin1

1 = =
rosZ ros3

= — ot 3
sin= 5in=

1 = =

X X

cos— cos—



X . X X . K
cos—+sin— COS——S5In—

cos——sin— cos—+sin—
2 z 2 2

X, X X . X
(cos—+sin—)%+{cos——sin—)*
— 2 z zZ 2

=  E—
cosi——sin?—

By Expanding the numerator we get,

Sy mszg — sinzg = COSX)

COSK

X

tan{g + g )+ tan[g -

) = 2secx = R.H.S

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

Q. 10. Prove that

S X X
— —tfan—
l1+cosx 2

Answer :



i X
To Prove: =— = tan E

l+cosx

Proof: consider, L.H.G = 2%

1l+cosx

. X . X
sinx 2cos—sin—

X . X X ., X .
(- EDSEE - 511125 = cosxand Ems; sin- = sinx)

1+cosx 1+cusza—sin -

X, X
2cos—sin—
z z

= (¥ mszg — sinzg = 1)

. mR .
cos®+sin2- +cos —sin
z z z

X, X . X
2cos—sin— sin—

X
Z—ZE'Z = —§{ = tan-—
Ecusz os— 2

2

L]

sinx

= tang =R.HS

1+cosx

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



