CLASS - 11 MATHS NCERT SOLUTIONS

trigonometric functions

Exercise 3.1
1. Find the radian measures corresponding to the following degree measures:
(i) 25°

Ans: We know that 180°=n radian
Therefore 1° = —— radian
180
hence,

25°= " _x25 radian
180

=5—n radian
36

(ii)-47°30"
Ans:  Here we have,

47°30=-471
2

95
=-— degree
5 g
Since we know that, 180°=x radian

Therefore 1°=—"— radian
180

Hence,
5 degreezix 25 radian
2 180 \ 2

-19 i
= 7t radian
(36xzj

=——mqradian
72



Therefore,
-47030'=-gn radian
72

(iii) 240°
Ans:  We know that,
180°=x radian
Therefore 1°=—"_ radian
180
Hence,
240°=—"_x240 radian
180

:ﬂn radian
3

(iv) 520°
Ans:  We know that,
180°=x radian

Therefore 1°=— radian
180

Hence,
520°=—~_x520 radian
180

=@radian
9

2. Find the degree measures corresponding to the following radian measures
22
(Use TC=7 )

L 11
I —_
(i) 16
Ans:  nWe know that,
7t radian=180°

180°

Therefore 1 radian =



Ans:

Hence,

11 . 180 11
— radian=—x=— degree
16 T 16

_45x11

X4
45x11x7
=————— degree
22x4

315
:?degree

degree

Further computing,

1 radian =39§ degree
16 8

3x60

=39°+ minutes

Since 1°=60'
11 radian =39°+22'+%minutes
Since 1'=60"
11 ) o .
— radian =39°22'30
16
(ii) -4
We know that,
7 radian=180"

(0]

) 1
Therefore 1 radian =—

T
Hence,
-4 radian:@x(-4) degree
T
180x7(-4
:#degree
22
-2520
=——— degree
11

:-229i degree
11



Since 1°=60'
We have,

1x60

-4 radian=-229°+ 1 minutes

=-229° +5'+i minutes
11

Since 1'=60"
-4 radian=-229°5"27"

... DT
i) —
(i) 3
Ans:  We know that,
7t radian=180°

(0]

) 180
Therefore 1 radian =—

T

Hence,

5n . 180 _5m

— radian=—x— degree
3 T 3

=300°

. In

Iv) —

(iv)

Ans:  We know that,
7 radian=180"

(0]

) 180
Therefore 1 radian =

Hence,

i . 180 7=
— radian=—x—
6 T 6

=210°

3. A wheel makes 360 revolutions in one minute. Through how many radians does
it turn in one second?
Ans:  Number of revolutions the wheel makes in 1 minute =360



Ans:

Number of revolutions the wheel make in 1 second =%

=6
In one complete revolution, the wheel turns an angle of 2z radian.
Hence, it will turn an angle of 6x27=12x radian, in 6 complete revolutions.
Therefore, the wheel turns an angle of 12z radian in one second.

Find the degree measure of the angle subtended at the centre of a circle of radius
100cm by an arc of length 22 cm.

(Use n=% )

We know that,
in a circle of radius r unit, if an angle 6 radian at the centre is subtended by an arc of
length I unit then
I
e:_
r

Therefore,
Substituting r=100cm , 1=22cm in the formula (1) , we have,

6=£ radian

Since 1 radian=@
T

Therefore,

9=@x£ degree
100

T
_180x7x22

degree
22%100

63
=— degree
5 g

:12§degree

Since 1°=60' , we have,
0=12°36'
Hence , the required angle is 12°36"



5. In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length
of minor arc of the chord.
Ans:  Given that, diameter of the circle=40 cm

Hence Radius (r) of the circle:%cm

=20cm
Let AB be achord of the circle whose length is 20 cm.

In AOAB,
OA=0B
= Radius of the circle

=20cm
Now also, AB=20cm
Therefore, AOAB is an equilateral triangle.

. 0=60°
I radian
3

We know that,
in a circle of radius r unit, if an angle 6 radian at the centre is subtended by an arc of

length | unit then

T
Substituting 3 in the formula (1),
T _arc AB
3 20




Ans:

arc ABzz—gncm

Therefore, the length of the minor arc of the chord is 2%ncm :

If in two circles, arcs of the same length subtend angles 60° and 75° at the
centre, find the ratio of their radii.
Let the radii of the two circles be 1, and r, . Let an arc of length |, subtends an

angle of 60° at the centre of the circle of radius r, , whereas let an arc of length I,

subtends an angle of 75° at the centre of the circle of radius r, .
Now, we have,

60° :g radian and

75 = 5—n radian
12

We know that,
in a circle of radius 1 unit, if an angle 6 radian at the centre is subtended by an arc of
length I unit then

I

r
I=r0

Hence we obtain,
_nm

3

and I= f,om

according to the question L=,
thus we have,
nm_1,5m
3t 12
r,5

r=-2-

i
I

SO N



Hence , the ratio of the radii is 5:4 .

7. Find the angle in radian through which a pendulum swings if its length is 75
cm and the tip describes an arc of length.
(1) 10 cm
Ans:  We know that,
inacircle of radius r unit, if an angle 0 radian at the centre is subtended by an arc of
length I unit then
I

r

Given that r=75cm

And here, 1=10cm

Hence substituting the values in the formula,

=£ radian
75

:3 radian
15

(i) 15 cm
Ans:  We know that,
in a circle of radius r unit, if an angle 6 radian at the centre is subtended by an arc of
length | unit then
o=
;
Given that r=75cm
And here, 1I=15cm

Hence substituting the values in the formula,

6=E radian
75

=£radian
5

(iii) 21 cm

Ans:  We know that,
in a circle of radius r unit, if an angle 6 radian at the centre is subtended by an arc of
length I unit then



e:l
r

And here, 1=21cm
Hence substituting the values in the formula,

6=£ radian
75

=L radian
25
Exercise 3.2
1. Find the values of other five trigonometric functions if cosxz-% , x liesin third
guadrant.

Ans:  Here given that, cosxz-%
Therefore we have,

1
SECX=—
COSX

1

Now we know that, sin®x+cos*x=1
Therefore we have, sin®x=1-cos*x

. 1. i
Substituting cosxz—a in the formula, we obtain,

2
sinzle—(—lj
2

sin®x=1-=

sinx=z



Since x lies in the 3" quadrant, the value of sinx will be negative.

3

sinx=-—

1
Therefore, cosecx=——

sinx
_ 1
3
2
_ 2
J3
Hence ,
sinx
tanx=——
COSX
RE
_ 2
(3
2
=4/3
And
cotx=L
tanx
_ 1
J3

Find the values of other five trigonometric functions if sinx=—= , x lies in second
quadrant.

Ans:  Here given that, sinng
Therefore we have,

1
COSecX=——
sinx



=

UJ|U1CN\QJ

Now we know that , sin®X + cos*x =1
Therefore we have, cos’x=1-sin’x

Substituting sinx :g in the formula, we obtain,

2
coszle—(gj
5

cos?x=1-—
_16
25
4
COSX=%—
5
Since x lies in the 2™ quadrant, the value of cosx will be negative.
cosx:-ﬂ
5
Therefore, secx =——
COS X
-1
s}
5
=2
4
Hence ,
sinx
tanX = ——

COSX



=3
4
And
cotx = 1
tan X
-4
3
3. Find the values of other five trigonometric functions if cotx=% , x lies in third
guadrant.

Ans: Here given that, cotx =%

Therefore we have,

Now we know that , sec’x-tan®x=1
Therefore we have, sec’x=1+tan?x

Substituting tanx:g in the formula, we obtain,

2
sec’ X :1+(ﬂj
3

sec2x=1+E
9



5
secx=*—
3

Since x lies in the 3" quadrant, the value of secx will be negative.
5
Secx=-—

1
Therefore, cosx = ——
Secx

1

5

sinx
Now , tanx=——

COSX
Therefore, sinx=tanxcosx

Hence we have, sinx:%x(_gj

G

And
1
COSEeCX=——
sinx
_2
4

. . : : : : 13
Find the values of other five trigonometric functions if secx=—

. x lies in
fourth quadrant.

Ans: Here given that, secx = 13

Therefore we have,



1
COSX =——
SecX

1
13
;)

_5

13

Now we know that , sec’x-tan’x=1
Therefore we have, tan®x=sec?x-1

Substituting secx:% in the formula, we obtain,

2
tan&z(%) -1

169

tan®x=—--1
25
144
25
12
tanx=t—
5
Since x lies in the 4™ quadrant, the value of tanx will be negative.
12
tanx=-—
5
1
Therefore, cotx=——
tanx
-2
12
Now tanx:ﬂ
COSX

Therefore, sinx=tanxcosx

Hence we have, sinx:ix 12
13 5

5



And

1
COSeCX=—
sSinx

S. Find the values of other five trigonometric functions if tanxz-% . x lies in
second quadrant.
Ans: Here given that, tanxz-%

Therefore we have,

Now we know that , sec’x-tan®x=1
Therefore we have, sec’x=1+tan’x

Substituting tanx=-% in the formula, we obtain,

2
seczx:1+(-£)
12

sec2x=1+§
144

169
144

13
secx=t—
12

Since x lies in the 2" quadrant, the value of secx will be negative.

13
SeCcX=-—
12



1
Therefore, cosx=——
secx

_ 12

13
Now |, tanx=%
COSX

Therefore, sinx=tanxcosx

Hence we have, sinx= O[22
12 13

13
And

COSeCX=——
SINX

13
5

6. Find the value of the trigonometric function sin765° .
Ans:  We know that the values of sinx repeat after an interval of 2z or 360° .
Therefore we can write,
$in765°=sin (2x360°+45°)
=sin45°
1

7
7. Find the value of the trigonometric function cosec(-1410°)

Ans: We know that the values of cosecx repeat after an interval of 2z or 360" .
Therefore we can write,
cosec(-1410° )=cosec(-1410°+4x360° )

:cosec(-1410°+144o°)

=cosec30°
=2



AnNs:

Ans:

10.

Ans:

: : : . 19
Find the value of the trigonometric function tan—~

We know that the values of tanx repeat after an interval of = or 180°.
Therefore we can write,

tan 19?“ :tan6l T

=tan (6n+£j
3

T
=tan—

-3

Find the value of the trigonometric function sin(-%)

We know that the values of sinx repeat after an interval of 2z or 360° .
Therefore we can write,

sin(—ﬁ}sin(—n—nﬂxmj
3 3
. 7T
=sin| =
(?J

J3

2

Find the value of the trigonometric function cot(-lSTn)

We know that the values of cotx repeat after an interval of = or 180°.
Therefore we can write,

cot(—@j =cot(—15—n+4nj
4 4

T
=cot—

=1



Exercise 3.3

,m 1

4 2

Ans:  Substituting the values of sin%,cos%,tan% on left hand side,

o o m (1Y (1Y o
sin €+cos g-tan 275 + 5 (1)

1, Prove that sin2%+cos2 g-tan

2
:£+1_1
4 4
_ 1
2
= R.H.S.
Hence proved.
2. Prove that 25in2£+cosec27—nc0322=g
6 6 3 2

Ans: Substituting the values of sin%,cosec%ﬂ,cosg on left hand side,

L.H.S.=2sin?Z +cosec? %ncoszg

2 2
=2(lj +cosecz(n+£j[lj
2 6\ 2
el )
=2X—+| -cosec— | | —
4 6)\4

1 2( 1
=—+(-2 -
(2 (5]

Since, cusecx repeat its value after interval of 2w,

I T
We have, COSECE :-COSGCE

LHS =242
T T2



3
2

= R.H.S.
Hence proved.

3. Prove that cot? %+cosec%ﬂ+3tan2 %=6

Ans:  Substituting the values of cot%,cosecs—n,tanE on left hand side,

L.H.S. =cot? g +cosec > +3tan? %

-(43) +COSGC(“'§)”%T

=3+cosecE +3><l
6 3

Since cousecx repeat its value after interval of 27w,

5t T
We have, COSeC—=Cc0seCc—

LHS=3+2+1
=1
= R.H.S.
Hence proved.

4, Prove that 23in23—n+20052£+25ec25=10
L. . 31 T T .
Ans:  Substituting the values of sin—,cos—,sec— on left hand side,
L.H.S.=Zsin2?’—n+20032£+25ecZE
2 1 2
. T 2
=2:sin| m-— |y 2| —= | +2(2
{ ( 4} ) 20

2
:Z{Sin E} +2><l+8
4 2



Since sinxrepeat its value after interval of 2x

We have, sin 3—n:sin z
4 4

LHS =1+1+8

=10
= R.H.S.
Hence proved.

5. Find the value of :
(i) sin75°
Ans: we have,
sin75°=sin(45°+30°)
=sin45°co0s30° +c0s45°sin30°
Since we know that, sin(x+y)=sinxcosy+cosxsiny
Therefore we have,

sin75°—ixl+ixl
J2 2 2 2
_ 1
2
(ii) tan15°
Ans:  We have,

tan15° =tan(45° -3o°)
_ tan45°-tan30°

~ 1+tan45°tan30°
Since we know, 1+tanxtany
Therefore we have,
1
1_
J3

tan15°=

%%}



@

oy

o
+
H

£

= N
(B
(Var)(v3)
Further computing we have,
0 3+1-24/3
tan15 :(\/g)z'(l)z

4>|=|

6. We know that, cos( x+y) =cosxcosy-sinxsiny

y)-sm(x+y)
L

-X €C0S -y -sin -X sin -y =co0s XY }
=cos| x+y)}

Prove that cos(%-x)cos(%-y)-sm(—-x)sm(

4>|=1

=sin(x+y)
= R.H.S.

Hence proved.

tan| = +x
4 _(1+tanx)2

7. Prove that
(71: ) 1-tanx
tan Z-x




tanA+tanB

Ans:  We know that ,tan(A+B)=m
-tanAtan

_ tanA-tanB
1+tanAtanB

TT
on{ )
LHS.=—F—-"7+%£

tan (n-xj
4

Using the above formula,

and tan(A-B)

tan r +tanx
4

1-tan Etanx
L.H.S=

tan ~ -tanx
4

1+tan r tanx
4

(1+tanx
1-tanx T 7T
A substituting tan—=1
(1-tanx [ 9 4 ]
1+tanx
_(1+tanx ’
1-tanx
= R.H.S.
Hence proved.

Cos(n+x) cos(-x) —cot’x
sin (n-x) c0s(72t+x)

Ans: Observe that cosx repeats same value after an interval 2n

8. Prove that

and sinx repeats same value after an interval 2x.



Ans:

10:
AnNs:

cos(m+x)cos(-x)

Sin(n—x)cos(zﬂ()
[-cosx][cosx]
(sinx)(-sinx)

_ -Cc0S°X

~ sin®x

=cot’x
Hence proved.

LHS.=

Prove that,

COS(?’?7t +X) Cos(2n+x)[cot(37n -x) +cot(2n+x)} =1

We know that cotx repeats same value after an interval 2x

L.H.S.= COS(% + X)COS(ZT: + x){cot(?)?7t - xj +cot(2n + x)}

=sinxcosx [ tanx+cotx |

) SINX  COSX
L.H.S=sinxcosx| ——+——
COSX  SInX

L {sin2x+coszx}
=(sinxcosx )| ————
SINXCOSX
=1
= R.H.S.
Hence proved.

Prove that sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x=cosx
We know that , cos x-y fcos}cosy+sinxsiny
L.H.S.=sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x



=cos| (n+1)x-(n+2)x |
—eos()

= R.H.S.
3n 3n )
11: Prove that cos(j +x)—cos(7—xj =—\/§smx

Ans:  We know that, cosA—cosB:-Zsin( ﬂ).sink( ﬂ)

2 ) )
" L.H.S.=cos(3—n+x)—cos(3—n—xJ
4 4

3n 3n 31 3n
3 )N R
=-2sin .Sin

2 2

=-2sin (S—EJSinx
4

Since SINX repeats the same value after an interval 27 |

h sin [3—nj =sin (n-ﬁj
we have, 2 4

therefore,
L.H.S=—23in%sinx

:-2xixsinx
2

=-\/2sinx
- RH.S.
Hence proved.

12. Prove that sin®6x-sin®4x=sin2xsin10x
. R . + -
Ans:  We know that, sinA+sinB=2sin (%} cos(%)



And SinA-SinB=ZCOS(A;BJSin(AéBj

. L.H.S. =sin’6x-sin’*4xa
=(sin6x+sin4x )(sin6x-sin4x)

= 2 25 o 25 ] 252 i 25|

=(2sin5xcosx ) (2cosbxsinx)

Now we know that, Sin2xXx=2sinXxcosx ,
Therefore we have,
L.H.S:(25in5xc055x)(23inxcosx)

=sin10xsin2x
= RH.S.

13. Prove that cos®2x-cos?6x=sin4xsin8x
Ans:  We know that,
A+B A-B

cosA+cosB=Zcos(—jcos(—j
2 2

cosA—cosB=—23in(A;Bjsin(AéBj

And
L.H.S. =cos’2x-cos’6x
=(cos2x+cos6x )(cos2x-6x )

| 252 o 22 | {252 on( 25

Further computing, we have,
L.H.S=[Zcos4xcos(-2x)][-25in4xsin (-ZX):I

=[2cos4xcos2x][ -2sindx -sin2x) |

=(2sin4xcos4x )( 2sin2xcos2x)

Now we know that, sin2x=2sinxcosx
Therefore we have,
L.H.S=sin8xsin4x

= R.H.S.
hence proved.




14. Prove that sin2x+2sin4x+sin6=4cos*xsin4x
Ans:  We know that, sinA+sinB:25in(¥jcos(%j
L.H.S. =SIn2X+2sin4x+Ssin6x
=[sin2x+sin6x | +2sin4x

= {Zsin ( ZXZGX jcos( 2xé6x ﬂ +2sin4x

=2si n4xcos(—2x) +2sin4x

Further computing,
We have, L.H.S=2sin4xcos2x+2sin4dx

=2sin4x (cos2x+1)
Now we know that, cos2x+1=2c0s*x
Therefore we have,
L.H.S=23in4x(2coszx)
=4c0s*Xxsindx

= R.H.S.
Hence proved.

15.  Prove that cot4x(sin5x+sin3x) =cotx(sin5x—sin3x)

5

Ans:  We know that, sinA+sinB=23in(¥jcos 5

L.H.S. =cot4x (sin5x+sin3x)

cotdx| . . ( Bx+3x 5X+3X
=— 2sIn cos
sindx 2 2 )

_ ( Cos4x

: )[23in4xcosx]
sin4dx

=2C0S4XC0osxX

Now also ,we know that, sinA—sinB=Zcos(¥Jsin(Tj

R.H.S. =cotx (sin5x-sin3x)

COSX (5x+3x j . (5x—3x j
=——| 2c0S sin
sInx 2 2




16.

AnNsS:

17.

Ans:

_ CUSX

Sinx
=2C0S4XCcoSsX

Therefore , we can conclude that,

L.H.S.=R.H.S.

Hence proved.

[2cos4xsinx|

COS9X-COS5X _ Sin2x

sin17x-sin3x - cos10x
We know that,

CoSA-cosB=-2sin (%)sin (%)

sinA-sinBﬂcos(%)sin(%}

And
LHS = c_os9x-0(?35x
SIN17x-sin3x

i (9x+5xj i (9x—5xj
-2sIn .Sin
_ 2 2

i 2COS£17X+3X)_5in(17X2'3Xj [following the formula]

Prove that

_=2sIin7x.sin2X

~ 2c0s10x.5in7x
Sin2x
cos10x
= R.H.S.
Hence proved.

e
Prove that: SINOX*SIN3X =tan4x
COSH5X+Cc0S3X

We know that

sinA+sinB=2sin (?j cos(%),




+ -
cosA+cosB=ZCos(¥jcos(%j

Now  L.H.S.= SIN5x+sin3x
COS5X+c0S3X
. ( 5X+3X j ( 5X-3X j
2sin coS
_ 2 2
( 5X+3X ) ( 5X-3X )
2C0S Cos
2 2
. (5X 3Xj (5X-3Xj
2sIn coS >
- ( 5x+3X j ( 5X-3X j
2C0S cos
2 2
_ 2sin4xcosx
2C0S4XCoSX
Further computing we have,
L.H.S=tan4x
= R.H.S.
18. Prove that Sinxesiny. =tan Xy
COSX+COosy 2

Ans:  We know that,

sinA—sinBﬂcos(?)sin (—Bj
B

2
cosA+cosB=Zcos(ﬂjcos(A;j
2 2
L H.g = Sinxsiny
COSX+COSY

ZCOS(X-I-yj.Sin(X_yj
= 2 2
P e
2C0S .COS
2 2

[using the formula]



=6
w2

L.H.S=R.H.S
Therefore

Hence proved.

N
19. Prove that Mztaan
COSX+C0S3X

Ans: We know that

SsinA+sinB=2sin (ﬁ)cos(ﬂj,
2 2
cosA+cosB=Zcos(ﬂjcos(ﬂj
2 2
Now , L.H.S. :M
COSX+C0S3X
. ( X+3X ) ( X-3X )
2sIn COoS
_ 2 2
X+3X X-3X
2C0S CoS
2 2
_sin2x
C0OS2X
=tan2x

Therefore L.H.S= R.H.S.
Hence proved.

SINX-sin3x _
sin®x-c0s%X
Ans:  We know that,

sinA—sinB=2003(¥j3in(%)

20. Prove that 2sinx

[using the fomula]



And cos’A-sinA=cos2A
LHS = sjmzx-sm32x
sin®x-cos?x

(x+3xj . (x-3xj
2C0S sin

-C0S2X
_ 2c0s2xsin(-x)
-C0S2X
=-2x(-sinx)
Therefore , we have,
L.H.S=2sinx
= R.H.S.
Hence proved.

COS4X+COS3X+COS2X _

SiN4x+sin3x+sin2x
Ans:  We know that,

+ -
cosA+cosB=Zcos(%jcos(%j

And, sinA+sinB=23in(¥jcos(%)

21. Prove that

cot3x

COS4X+C0S3X+C0S2X
Sindx+sin3x+sin2x
_ (cos4x+cos2x ) +cos3x

~ (sindx+sin2x ) +sin3x

4X+2X 4X-2X
2cos 5 |e0s| —, +C0S3X

_ (Ax+2X o) [using the formulas]
2sin CosS +sin3X

Now, L.H.S.=

_ 2C0S3XCOSX+C0S3X
25IN3XC0SX+Sin3x

Further computing, we obtain,



22,

AnNs:

23.

Ans:

cos3x (2cosx+1)
sin3x(2cosx+1)

=Cot3Xx
= R.H.S.

Hence proved.

L.H.S=

Prove that cotxcot2x-cot2xcot3x-cot3xcotx=1
cotAcotB-1

cotA+cotB
Now , L.H.S. =cotxcot2x-cot2xcot3x-cot3xcotx
=COtXCOot2X-cot3x (cot2x+cotx)

=COtXCcot2X-Cot ( 2x+X ) (cot2x+Cotx)
cot2xcotx-1
cotx+cot2x
Further computing we obtain,
L.H.S=cotxcot2x-( cot2xcotx-1)

=1

= R.H.S.
Hence proved.

We know that, cot(A+B)=

:cotxcotZX—[ }(cot2x+cotx)

4tanx(1-tan2x)

1-6tan®x+tan*x
2tanA

1-tan’A

Prove that tan4dx=

We know that tan2A=

L.H.S. =tan4x
=tan2(2x)

_ 2tan2x

" 1-tan? (2x)

( 4tanx j

1-tan®x
Atan®x

(1-tan2x)2

[using the formula]

1-



Further computing, we obtain
Atanx )

LH.S = (1'“"”2)‘
(1-tan2x)2 4tan®x
(1—tan2x)2
_ 4tanx(1-tan2x)
1+tan*x-2tan®x-4tan®x
_4tanx(1-tan2x)

~ 1-6tan’x+tan‘x
=R.H.S.
Hence proved.

24.  Prove that: cos4x=1-8sin*xcos*x
Ans:  We know that, cos2x=1-2sin’x
And Sin2X=2SIiNXCcosX
L.H.S. =cos4x

=c0s2(2x)
=1-2sin*2x
:1-2(25inx<:osx)2
Further computing we get,
L.H.S=1-8sin*xcos*x
=R.H.S.
Hence proved.

25.  Prove that: cos6x=32xc0s’x-48cos"x+18c0s*x-1
Ans:  We know that, cos3A=4cos A-3cdsA
and c0s2x=1-2sin°x
L.H.S. =cos6x
=cos3(2x)
=4c0s° 2X-3C0S2X

3

:4[(2coszx-l) 3(2coszx-l)}
Further computing,



L.H.S :4[(20032x)3 -(1)° -3(2coszx)} -6C0S°x+3

:4[(2coszx)3 -(1)’ -3(20032x)2 +3(20032x)] -6C0S°X+3

=4 [8cosex-1-12cos4x+6coszx] -6COS*X+3

=32c0s°x-48c0s*x+18c0s*x-1
Therefore we have,
L.H.S =R.H.S.

Hence proved.

Miscellaneous Exercise

1. Prove that: — 2cos T cosg—n+cos3—n+coss—n:0
13 13 13 13
Ans:  We know that cosx+cosyz2cos(x7chos(x—;/j
Now L.H.S. =Zcos£cos9—n +0053—n+coss—n
13 13 13 13
3j 4 51 3n i 5wt
=ZcosEc059—7r +2C0S 13 13 COoS 13 13

2
T On 47 -
=2C0S—C0S—+2C0S—CO0S| —
13 13 13 13

T On 4r T
=2C0S—C0S—+2C0S—CO0S| —
13 13 13 13

Simplifying,
L.H.S=2cos ~ cosg—n+cos4_7t
13 13 13

[using the formula]



Ans:

3.
AnNs:

9j+ 4j 971:_471:
=Zcos£ 2¢c0Ss 13 13 cos 13 13
13 2
T T S
=2C0S—| 2C0S—C0S—
13[ 2 26}

Substituting cosg=0 , We get,

L.H.SZZCOS%XZXOxCOSS_n

=0
=R.H.S
Hence proved.

Prove that: (sin3x+sinx)sinx+(cos3x-cosx)cosx=0

We know that, sinx+siny=2sin ( x;yj cos(%)

And cosx-cosy=-2sin (X—;y)sin (%)
Now,
L.H.S. =(sin3x+sinx )sinx+(cos3x-cosx ) cosx

=sin3xsinx+sin®x+cos3xcosx-cos’x  [using the formula]
=C0S3XCOSX+sin3xsinx-( cos’x-sin’x)

Simplifying we get,

L.H.S=cos(3x-x)-cos2x

=C0S2X-C0S2X
=0
=R.H.S.

. +
Prove that: (cosx+cosy)2 +(S|nx-smy)2 =4c0s? %

We know that, cos(x+y)=cosxcosy-sinxsiny

and L.H.S= ((;osx+cosy)2 + (Sit’lX-Siﬂy)2



Ans:

=C0S”X+C0S”y+2C0SXCOSY+Sin°X+sin’y-2sinxsiny

=(cos’x+sin’x ) +(cos’y+sin’y ) +2(cosxcosy-sinxsiny)
Simplifying and using the formula,
L.H.S=1+1+2cos(x+y)

=2| 1+cos(x+y) |

:2{1+2cos2 (X—;y) -1}

[since 2c052(x%y)-1:cos(xﬂl) ]

=4cos” (x+y)
Therefore L.H.S=R.H.S
Hence proved.

Prove that: (cosx—cosy)2 +(sinx—siny)2 =4sin’ %
We know that, cos(x-y)=cosxcosy+sinxsiny
L.H.S.=(cosx-cosy)” +(sinx-siny)’
=C0S°X+C0S°Y-2C0SXCOSy+sinx+sin’y-2sinxsiny
=(cos’x+sin’x ) +(cos’y+sin’y ) -2[ cosxcosy+sinxsiny]
Simplifying and using the formula we get,
L.H.S =1+1-2[ cos(x-y) |

=2[1-cos(x-y) ]

:2{1-{1'25‘”2()(_?}}

[since 1-2sin? (X—;/):cos(x-y) ]

=4sin? (ﬂj
2

Therefore L.H.S=R.H.S
Hence proved.



S.

Ans:  We know that sinA+sinB:25in(¥j.cos(E]

Ans:

Prove that: sinx+sin3x+sin5x+siN7x=4C0SXC0S2XSIN4xX

2
L.H.S. =sinx+sin3x+sin5x+sin7x
=(sinx+sin5x )+ (sin3x+sin7x)
Using the formula and simplifying,

. [ X+5x X-5x . [ 3X+T7X 3X-7X
=2sin .C0S| —— [+2sIn COoS
2 2 2 2

=2c0s2x[sin3x+sin5x]

=2C0S2X [Zsin ( BXZSX ] .COS ( 3)25)( ﬂ

=20052x[23in4x.cos(-x)]

Therefore we have,
L.H.S=4c0s2xsin4Xxcosx
=R.H.S

(sin7x+sin5x) +(sin9x+sin3x) ~
(cos7x+cosbx) +(cos9x+cos3x) -
We known that,

sinA+sinB=23in(¥].cos(%)

cosA+cosB:2cos(¥j.cos(¥J

an6x

Prove that:

And

LHS = (sin7x+sinbx ) +(sin9x+sin3x)

(cos7x+cos5x ) +(cos9Ix+cos3x )
Using the formula and simplifying,

. [ TX+5x 7X-5Xx . [ 9x+3X 9x-3Xx
2sIn .COS +| 2sIn .COS
3 2 2 2 2
TX+5x 7X-5x 9x+3x 9x-3Xx
2C0S .COS +| 2C0S .COS
2 2 2 2




_ [2sin6x.cosx]+[2sin6x.cos3x |
- [2c0s6x.cosx | +[ 2c0s6x.C0OS6X |
_ 2sin6x[cosx+cos3x |
- 206X [ COSX+C0S3X |

=tan6x
Therefore LH.S=R.H.S

Hence proved.

7. Prove that: sin3x+sin2x—sinx=4sinxcosgc037

Ans:  We know that,
sinA+sinB=23in(¥].cos(%j

sinA—sinBzZsin(%}.cos(%}

And
L.H.S.=sin3x+sIn2x-sinx

=sin3x+ 2003( 2X2+stin (ZX—XH

i 2
=sin3x+ Zcos(g—xjsin (5)
i 2 2

Since we know that, sin2x=2sinxcosx

L.H.S:25in3—X.0033—X+20033—Xsin§
] 2 2 2
XY . (3 . (X
=2c0S| — || sin| — [+SIn| —
2 )| 2 2
(3 (x BXJ_ x|
3Xj . 2 2 2 2
2sind~—~<2 ~—Z4coS{~—~4~—~
2 2

=2003(—
2

33X . . (x]
.2S1NXC0S E

2

=Zcos£




L.H.Sz4sinxcos(§jcos(%}

=R.H.S

8. Find sin%,cos% and tan% JAf tanx=—% , x lies in 2" quadrant.

Ans: Here, x isin 2" quadrant,
Therefore ,

I
— <X<7TT

T X T

—<=<
ie, 4 2 2
hence % lies in 1%t quadrant.

Therefore, sin%,cos% and tan% are positive.

Given that tanx:-g

We know that, sec’x=1+tan’x
sec’x=1+tan’x

2
:1+(_ﬂ]
3
_25

9
As x isin 2" quadrant, secx is negative.

Therefore , secx=-§
3
Then cosx=-—
5
Now we know that, 20032%=005x+1

Computing we get, Zcoszgzé



Ans:

1
Hence cos%z—

NG

Now we know that, sin®x+cos’x=1

. Xx_ 1 i
Therefore substituting cosE:— and computing ,

NG

Sini:i
2 s

Hence ,

.o X
SIn—

X
tan—=
X

COS

2

=2
. . X X X
Thus, the respective values ofS|nE,cos§,tan§
are ﬁ’ﬁ’ 2
5 5
Find sin%,cos% and tan% JAf cosxz—% , x lies in 3" quadrant.

Here, x isin 3" quadrant,

Therefore ,

T

<X —
T X 3n
B S S
ie, 2 2 4

hence % lies in 2" quadrant.

X X . X . .
Therefore, COSE and tanE are negative and smz IS positive.
Given that cosx=-%

Now we know that, 2cos® X —cosx+1



10.

Ans:

Computing we get, 200322:

wIlnN

1
Hence cosgz-—

NE

Now we know that, sin®x+cos’x=1

. x_ 1 .
Therefore substituting cosE:-— and computing ,

J3
X \F
sin—=, |—
2 3
Hence ,

. X

Sin—

tan—= 2

X

COS—

2

=-\/2

Thus, the respective values of sin%,cos%,tan%
2 1
are ,|=,-——,-\2
\3 /3 .

Find sin%,cos% and tan% JAf sinx=% , x lies in 2"¢ quadrant.

Here, x lies in 2" quadrant
Therefore ,

T
— X<
2

)

X
_<_
ie, 4 2 2

hence % lies in 1%t quadrant.

Therefore, sin%,cos% and tan% are positive.



Given that sinx=%

Now we know that, sin®x+cos®x=1

Therefore substituting sinx:% and computing ,

J15

COSX=-——
4
since x liesin 2" quadrant, cousx is negative.

Now we know that, Zsinzgzl—cosx

J15

Computing we get, 25in2§=1+T

4+15
8
Now we know that, sin’x+cos’x=1

4+/15
8

. X
Hence smE=

Therefore substituting sin§= and computing ,

2\ 8

Hence ,

sinx
X
tan—=

X
COS—
2

\4+:/15
4-J15
:4+\/]§

Thus, the respective values of sin%,cos%,tang

are \/42/1—5 \/4\/1—5 A4+15

8




