tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

TRIGNOMETRIC FUNCTIONS

Exercise 3.1 Page No: 54
1. Find the radian measures corresponding to the following degree
measures:
(i) 25° (ii) - 47° 30’ (iii) 240° (iv) 520°
Solution:
(i) 25°
Here 180° = 7 radian
It can be written as

. m - .
25° =——x 25 radian

1 80
So we get

7 i
L radian
36

(1) — 47° 30

Here 19 = 60’

Tt can be written as

—477 30" = 4?% degree
-

So we get

£ degree

e

Here 180° = i radian
-95 T (-95) ..
deg ree = —x| — | radian

2 180

It can be written as
(=19

\36x2)

[

T radian - 7 radian

We get
[

—-19 ;
—47% 30'= . 7 radian

(111) 240°
Here 180° = 1 radian
It can be written as

240° = —=—x 240 radian
180

S0 we get

=—T radian

(iv) 520°
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Here 180° = w radian

It can be written as
5200 = ix 520 radian
180

S0 we get

26m
=—— radian

(NCERT SOLUTION) [ CLASS X1 ]

2. Find the degree measures corresponding to the following radian measures

(Usemt=22/7)
(i) 11/16

(i) -4

(iii) 5m/3

(iv) 7t/6
Solution:

(i) 11/16

Here mradian = 180°
] P 180 11
— radain =—x— degree
16 n 16
We can write 1t as
a 45x11

mxd

degree

S0 we get
_A5x1 =T

22x4

degree

315
=— degree
8

3
=39= degree

L

Take 1° = 60°

=394 min utes

We get
i 1 4
=397 422 = min utes

Consider 1° = 60"
= 390 22" 30™

(ii) -4

Here m radian = 180°
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, 180
—4 radian = —x(—4) degree
T
We can write it as
180 7(—4 }
- o
By further calculation

—2520 I
= T degree = —229-|—| degree

eg ree

Take 1° = 60°
—22Q°+% min utes

S0 we get

=—229°4 5‘+I;1l min utes

Again 1" = 607

=_229¢ 57 27"
(iii) 5m/3
Here 1 radian = 180°

St . 180 5m
—radian =—x— degree
3 n 3

We get
= 300°
(iv) 7m/6
Here 1t radian = 180°
?—Hradiun = @ » E
m 6
We get
= 210°
3. A wheel makes 360 revolutions in one minute. Through how many radians
does it turn in one second?
Solution:
It is given that
No. of revolutions made by the wheel in
1 minute = 360
1 second =360/60 =6
We know that
The wheel turns an angle of 21 radian in one complete revolution.
In 6 complete revolutions, it will turn an angle of 6 X 2mradian = 12 m radian
Therefore, in one second, the wheel turns an angle of 12m radian.
4. Find the degree measure of the angle subtended at the centre of a circle of
radius 100 cm by an arc of length 22 cm (Use m = 22/7).
Solution:
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Consider a circle of radius r unit with | unit as the arc length which subtends an angle 6 radian at the
centre
B=1r

Herer=100cm, 1=22 cm
) a7
radian = —x—— degree

8=
100 100

It can be written as
_180x7=22

22x100

=—— degree
10

So we get

egree

5
Here 1° = 60°

=120 36°

Therefore, the required angle is 12° 367

5.In acircle of diameter 40 cm, the length of a chord is 20 cm. Find the length
of minor arc of the chord.

Solution:

The dimensions of the circle are

Diameter = 40 cm

Radius =40/2 =20 cm

Consider AB be as the chord of the circle i.e. length = 20 cm

Radius of circle = OA = 0B = 20 cm

Similarly AB = 20 cm

Hence, AOAB is an equilateral triangle.

0 = 60° = /3 radian

In a circle of radius runit, if an arc of length /unit subtends an angle #radian
at the centre

Weget0 =1/r

E:&:’AAB: 20

320 3

Therefore, the length of the minor arc of the chord is 20m/3 cm.

cm
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6. If in two circles, arcs of the same length subtend angles 60° and 75° at the
centre, find the ratio of their radii.

Solution:
Consider r; and 1; as the radu of the two circles.
Let an arc of length | subtend an angle of 60° at the centre of the circle of radius r; and an arc of length
1 subtend an angle of 75° at the centre of the circle of radius 1.
Here 60° = /3 radian and 75° = 5n/ 12 radian
In a circle of radius runit, if an arc of length | unit subtends an angle 6 radian at the centre
We get
B=Vrorl=1r8
We know that
am

r=li® g e BAE
3

By equating both we get
KT 5T

3 12

On further calculation

I

hi
S0 we get
K5

[ |

T-he-refore, the ratio of the radi 15 5: 4.

7. Find the angle in radian though which a pendulum swings if its length is
75 cm and the tip describes an arc of length

(i) 10 cm (ii) 15 cm (iii) 21 cm

Solution:

In a circle of radius r unit, if an arc of length | unit subtends an angle 0 radian
at the centre, then 6 = 1/r

We know thatr =75 cm

(()1=10 cm

So we get

0 = 10/75 radian

By further simplification

0 = 2/15 radian

(i)l =15cm

So we get

0 = 15/75 radian

By further simplification

0 = 1/5 radian

(iii)) 1 =21 cm

So we get
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0 = 21/75 radian
By further simplification
0 = 7/25 radian

Exercise 3.2 page: 63

Find the values of other five trigonometric functions in Exercises 1 to 5.
1. cos x =-1/2, x lies in third quadrant.

Solution:
It 15 given that
cosx=-1/2
secx=1/cosx

Substituting the values
= -z]—__ = =7

=]

L 2)
Consider

sinf x+coslx=1

We can write 1t as

s x=1-—cos’x

Substituting the values

si? x =1 (-1/2)?

s x=1-1/4=3/4

sin? x == 43/2

Here x lies in the third quadrant so the value of sin x will be negative
sin X =- V3/2

We can write it as

I
CoSecx = = =——

& =
sinx [ 3 J3

S

-~

So we get

cotx =— - —

tan x 1,5
2.sin x = 3/5, x lies in second quadrant.
Solution:
It is given that
sinx=3/5
We can write it as
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COSCC X = —; =
SN X

We know that
sin?x+cos?2x=1
We can write it as

cos?x =1 -sin?x

Substituting the values

cos? x=1-(3/5)1

coslx=1-9/25

cos? x = 16/25

cosx==4/5

Here x lies in the second quadrant so the value of cos x will be negative
cosx=-4/5

We can write 1t as

secxy = = — ==
cosxy |

I
|

S0 we get

sin x B
tan x = = — =——

Here
] 4

CoLx = =
tan x a2

3. cotx = 3/4, x lies in third quadrant.
Solution:

It is given that

cotx=3/4

We can write it as

]
tanx = =——=
cot x | 3

\4)
We know that
1 + tan? x = sec?x
We can write it as
14+ (4/3)2=sec?x
Substituting the values
14+16/9 =sec?x
cos?x=25/9
secx==15/3
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Here x lies in the third quadrant so the value of sec x will be negative

secx=-5/3

We can write it as
| |

COSX = == 3 = ——
SeCcx ‘

fard

L

d LR

So we get

s5in x

fan x
Cos X

By further calculation

5

4

5

§ I-’__;
=

. 4
sinx =| —
2

Here f )
COBCC X = :\'iﬂ_-.l- == :

4.secx =13/5, xlies in fourth quadrant.
Solution:

It is given that

secx=13/5

We can write it as

1 1 3
13

cosxy = -
secx ( 13
q

We know that

sin?x + cos?x=1

We can write it as

sin?x =1 - cos?x

Substituting the values
sin2x=1-(5/13)2
sinfx=1-25/169 = 144/169
sin2x=+12/13

Here x lies in the fourth quadrant so the value of sin x will be negative
sinx=-12/13

We can write it as

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
COsecx = Dy ——|—3
~ sinx |f'_1:1‘| 12
v 13
So we get
—-12)
sin x | 13 12
lanx = = — =
COs X | 5] 5
13)
Here
1 I 3
coty = = =—-—

3 )
5.tan x =-5/12, x lies in second quadrant.
Solution:
It is given that
tanx=-5/12
We can write it as

We know that

1 + tan? x = sec?x

We can write it as

1+ (-5/12)%2 =sec?x
Substituting the values
1+ 25/144 =sec?x
sec2x =169/144
secx=+13/12

Here x lies in the second quadrant so the value of sec x will be negative
secx=-13/12

We can write it as
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1 I 12
COS X —= -
secx | 13 | 13
v 12
So we get
sinx
tan x =
COS X
5  sinx
12 (.12 |
13
By further calculation
; 5% f 12Y =&
simnx e ><| S— —
120\ a3l a3
Here
1 I 13
cosec y = ==

sinx | 3 | 5
13,
Find the values of the trigonometric functions in Exercises 6 to 10.
6. sin 765°
Solution:
We know that values of sin x repeat after an interval of 2m or 360°
So we get
sin 765° = sin(2x360° + 45°)
By further calculation
= sin 45°
=1/2
7. cosec (-1410°)
Solution:
We know that values of cosec x repeat after an interval of 21 or 360°
So we get
cosec (—1410°) = cosec(—1410°+4x360°)
By further calculation
= cosec (—1410°+1440°)
= cosec 300 = 2
tan ]g—ﬂ-
Solution:
We know that values of tan x repeat after an interval of m or 180°
So we get
19

by |
— = 1an faT’.'t
a fa ]

tan

By further calculation
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.

=tan

T ) s
'&'ﬂ:_— |—Iﬂ|'IT
\, 3_." 3

We get
= tan 60°

=3

Solution:
We know that values of sin x repeat after an interval of 21 or 360°

So we get

1=y . 11 \

_l:ml——“]:sm ——ﬂ+3><2:ﬂ{|
3 J \ 3 A

By further calculation

. [K\' \.".“'l

= 31N —|:—
L g

f IST:W

coty —

10. L 4
Solution:

We know that values of tan x repeat after an interval of m or 180°
So we get

( 15m) ( 15m )
mt‘ —— |=cot ——+41r|
\ 4 ) . 4 /
By further calculation

m
=cot—=1
4

Exercise 3.3 page: 73
Prove that:

1.

. 2T s T 2T
81N — + COS E tan~ — =

b | =

Solution:
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Consider

L

L.H.5. = sin? z Fcos” L} tan” —
(3] 3

So we get

I LY 2
-(5) +3) -0
By further calculation
= 1M4+1/4-1
=-1/2

=RHS
2.

. 2T s I 2T
2sin” —+cosec” —c08" —=
=

b | e

Solution:
Consider

ol s 110 y
LHS. = 2sin” —+cosec” —cos”

By further calculation

1, 32 o 1Y
=2| | +cosec | m+— =

=/ L, LA
It can be written as

1 rr":
=2 - r| ~ 08 e |
4

."I".
i, |,4,'|
S0 we get

I
2 ¥4\a)
Here

=1/2 + 4/4
=1/2+1
=3/2

= RHS

3.

2 M Sm .. LW
cot” —+cosec—+3tan"  —=~6

Solution:

T
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Consider

5 T am 5 T
LHS. =cot” —+cosec=+3tan” —

S0 we get

- - |'f .".-I
() [ x) 1
=1\."E} +cosec| m—— |+3] —

\ [{] J W '\_l'l?l J
By further calculation
1

T
=34 cosec—+ Ix-

3

We get
=3+2+1
=6
=RHS
4.
QHiII:Ei—ﬂ+ 2 cos” iE-LQSEC:I—: =10
Solution:
Consider

3w

L.H.S =2sin?
4

5T ST
+ 2008 —+ 2sec” —
4 3

S0 we get

A L1 RN O O © P
:E{Hm rr—j\.k +2| = | +2(2)

/) W2

By further calculation

|

It can be written as

sinEL-+1xl+3
4 2

i _
+1+8
F)

2]

|\\‘|
=1+1+8§
=10

= RHS
5. Find the value of:
(i) sin 75°

(ii) tan 15¢
Solution:
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(1) s1n 75°
It can be written as

= sin (45° + 30°)

Using the formula [sin (x + 1) = sin x cos ¥ + cos x sin v]
= zin 45° cos 30° + cos 45° sin 30°

Substituting the values

(%) 2}(%)3)
Lﬁ;b/
By further calculation
_W3
_j‘\.'E 232
_\3+1
2\.-'5

(i) tan 15°
[t can be written as
= tan (45° - 30°)

Using formula

; tan x—tan v

tan(x— y) = :
1+tan xtan y
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_ tan45° —tan30°

1 +tan 45% tan 30°
Substituting the values
1 J3-1
__ N3 _ A3
- 3 - A

| |
] L 1| W2 +I

By further calculation

_\"-:‘—l_ (“E_]]:

B+l (B +1)(v3-1)

S0 we get

3+1-2.3

(V) -y
4-2/3

3-1

2—+3
3

Prove the following:
6.

(= Y (n Y .
cos| ——x |cnst——y |—sm
) 4 7

(m . T % =
——X [sin| =—y |=sin(x+y)
g | 4 g4 J

Solution:
Consider LHS =

T Y (n Y .(m Y. (®m )
Cos ——ch05| ——y |-sin| =-x Jsm Z oy |
4 . | 4 J 4 J

We can write it as
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I fx ) (=
+—| cos ‘——x —|——}-‘
2 lk-ll J lkd

Using the formula

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

(= AR N
w4 ) L4 T

We get

=C(JS[?}—|{?{+}"]

=sin (x +y)
=RHS
7.
i b
tan| —+x 2
|-5_ 4 2-| _(1+tanx ]
fm L]—[anx,
tan —-X J
\ J
Solution:
Consider
2N
tan| - +x \
: 7 s

t}mL'——\'J
4

By using the formula
tan A +tan B

A

tan(A+B)=——— tan(A-B)
o l-tanAtan B and
S0 we get
I T ‘\I
ran —+tanx
4

T
l—tan—tanx
4

- K
tan = — tan x
4

™
1+ tan ~ tan x
\ 4 /
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It can be written as
1+tanx
- []—lunx]
N "l—mn.\']
[I+1un.\'

_(1+1un.\T

V1—tanx )
=RHS

8

.cos{n—x}cos{—x}

o =Col” X

. ; i
sin(m —x)cos| ’-H:J
LY

Solution:
Consider
et x)oos(—x
Laig; -~ SEEEX)O0RL %)
sin(m - x)cos| -f-+x |

It can be written as
~ [— cos .'-:][cm x]
~ (sinx)(~sinx)
S0 we get

cos™ X

—sin® x
=cotlx
=EHS
9,

‘3 3 .
cr.‘.r.v.| L X |EL}Fi (27 4 .1']|:::m| T X ‘ [ L‘Ul{ﬁr{ . 1}} =1
%, 2 s LY 2 r )

Solution:
Consider

1_T A

f

37 in

LHS. = CL}E&[T +x |cos(2n +.1'}|:C1}1| —-x
) LI

A

+cot {Err +.\'}:|

It can be written as
= sin X cos X (tan x + cot x)
So we get
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2 (sinx cosx )
=SiNXCOSX +
Lcosx sinx

; sin’ x+cos® x
=(sinxcosx)| ——————
SN XYCcosx
=1
=EHS

10. sin (n+ 1)xsin (n+ 2)x+ cos (n+ 1)xcos (n+ 2)x=cos x
Solution:

LHS = sin (n+ 1)xsin (n+ 2)x+ cos (n+ 1)xcos (n+ 2)x
By multiplying and dividing by 2

:."‘_-Hin{n F1)xsin(n+2)x +2cos(n+1)xcos(n + E)x]

[

Using the formula
-2sinAsmB=cos(A+B)—cos{A-B)
2cosAcosB=cos(A+B)+cos(A-B)

B Fcos{{ﬂ—l}.\'—[n+1}x}—cns{{n +1)x+(n+2)x}

1
2| +eosf(n+1)x+(n+2)x}+cosf(n+1)x—(n+2)x}

By further calculation

:éx Imﬁ{[n +1)x=(n +2]x}

=cos (- X)
=cCosX
=RHS
11.

2 ) [ Y
':05| ﬂ—‘.-.‘ |—1:us| ﬂ—x |=—~..Esinx
L4 J |

Solution:
Consider

{.]'J 1 i3 Y
LHS. = ms{—T-Tx |_¢05| ""_’T_xj
4 ) \ 4

Using the formula

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

. . [A-B
uosA—cosH——Esml |.s1n- TW
'\ F A '-._ = A

-

[ 3m

:—IsinJ \ 4 . L sind -
| 2 l

S0 we get

b

(3
:—Esinl — |8inXx
. 4

A

It can be written as
.f .
=-2sin | T— |<_iin X
\ 4
By further calculation
T
=-2sin—sinx
4
Substituting the values

—2x——x5INX
J2
=-vy2sinx
= RHS
12.sin2 6x-sin? 4x=sin 2xsin 10x
Solution:
Consider
LH.S. =sin'fx — sin?dx

Using the formula

: : . (A+B)_ (A-B)
51nﬂ+5|nB=23m| sl P | i LJ

cos

A+B) . H-u]
-

'sin
A LY

F

f
sinA —sinB = .-cus|
LY

So we get
= (s1n 6x + sin 4x) (s1n 6x — sin 4x)

By further calculation

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
= |:2.‘ii]1 fax +4dx th[ fx—4x '|“:2C“H|" ox + 4x |.5i11|r o —4dx ”
2 ) .2 ) .\ 2 ) .2 )
We get

= (2 =in 5x cos x) (2 cos 5x sin x)

It can be written as

= (2 sin 5x cos 5x) (2 s x cos x)

= sin 10x sin 2x

=RHS

13. cos? 2x- cos? 6x=sin 4xsin 8x
Solution:

Consider

LHS =cos? 2x — cos? 6x

Using the formula

FTA+B
cosA+cosB= IcosL

: Jcns | s \|

f + b A — A
cos A —cosB = —2sin| ﬁ,}B |sin(% 5 |
G TN 2

S0 we get
= (cos 2x + cos 6x) (cos 2x — 6x)

By further calculation

([ Ix +6x ) 2x - 6% ) c(2x+6x) . (2x-6x)
= ZL:L‘.IHL cos | ~2sin |.~L|n
2 5 2 A W 2 J 2

/ e i y

We get

= [2 cos 4x cos (-2x)] [-2 sin 4x sin (-2x)]

It can be written as

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

So we get

= (2 sin 4xcos 4x) (2 sin 2xcos 2x)

= sin 8x sin 4x

= RHS

14. sin 2x + 2sin 4x + sin 6xX = 4co0s?2 x sin 4x
Solution:
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Consider

LHS. =sin2x + 2 sin 4x + sin 6x
= [sin 2x + sin 6x] + 2 sin 4x

Using the formula

i ’

! B"|

. . . + B
sin 4 +sin B =2sin = |m:-;
_.l

' - \, -

= [ESin(h ;—m )cos(h 2_61' )] + 251in 4x

By further simplification

= 2 sin 4x cos (- 2x) + 2 sin 4x
It can be written as

= 2 sin 4x cos 2x + 2 sin 4x
Taking common terms

=2 sin4x (cos 2x+ 1)

Using the formula
=2sin4x(2cos?x-1+1)
We get

= 2 sin 4x (2 cos? x)

= 4c0s? x sin 4x

= R.H.S.

15. cot 4x (sin 5x+ sin 3x) = cot x(sin 5x- sin 3x)
Solution:

Consider

LHS = cot 4x (sin 5x + sin 3x)
It can be written as

_ cosdx [Esin[ S5x +3x )cos[ Sx—3x )]

sin dx 2 2
Using the formula
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sin & +51n B = 25i11[ i ;_H )cos[ HE_H )
= [%)[251143;1:053']
S0 we get

=2cosdxcosx

Similarly

R.HS5. = cotx (sin 5x — sin 3x)
It can be written as

Sx—3x

Il’
: sin
sinx v 2 ) v 2 )

i d [ .,
——| 2cos|

Using the formula

F ; (A+BY. ( A-B)
sinA—-sinB = 1cn5| . ].‘ill'|| |
s \

A

= E[lcns 4x sin \]
51 X

So we get

= 2 cos 4x cos x

Hence, LHS = RHS.

16.

cos9x —cosSx sin2x

sinl7x —sin3x  cosl0x
Solution:

Consider

LHS = c.ns'é.'-; ---L‘{IIHJ.K
sinl7x —sin 3x

Using the formula
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Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

. (A+BY. (A-B
cusA—cosH:—Esm[ - |5|n| : ]
% = / ‘-

. . +BY. (A-B
sin A — smH—"cos(H }L |5|n| o ]
J

‘(+‘H‘.1 (9x — Sx
sin

-2 sm

sil

e A

!?\{+1x] ]?h 3‘«
'

By further calculation

3 -2s5In 7x.5in 2x
2cos|0x.5in 7x

50 we get

5in 2x

cos 10x

= RHS

17.

sin 5x +sin 3x
—_— — —tandx
COs3X +cos3x
Solution:
Consider
q

| RS = SIN5x 4+ 5in3x

CO5 53X +cos3x

Using the formula

fA+B)
sin A +sinB = 2sin

By further calculation
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_ 2sindx.cosx
2cos4x.c05%
50 we get

sin 4x

cosdx
=tan 4x

= RHS

18.

sinx —siny X-y
—= =fan—=
COSX +CO8Y 2
Solution:

Consider

sinx —sin y

LHS. =-
COSX +COS ¥

Using the formula

sin A —sin B = Icns\l gLt

X+y -y “
t 1 :.m|
2 2
(x+y" X —
2L05| wsl
2 2
By further calculation
: I|' - i
.L'.mg =
o\ J
- X — 3
LUS\ = |
J
Sowe get
e
= tan|
=L
= RHS
19.
sin X +sin 3x
—_——tan2x

COSX +Cos3x
Solution:
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Consider
i pg = SORESMIX

COS X + cos 3x

Using the formula

: ; . (A+BY (A-
5|n,f~.+5||1[¥=25|n| : \cos| —— |
Y = ! \ ;
A+B) (A-B)
msﬁ.+cnsB=2cns[ S Jcns| J
b, = LY =
o x+3In (x=3x")
Emn| ;:m;| |
_ \ 2 .
fx+3x (x—3x )
2cos| cus[ |
p. \ J
By further calculation
B 5in 2x
cos2x
50 we get
=tan 2x
= RH5%
20.
§in X —sin 3x :
—  — =2sinx
5iN° X —Cos” X
Solution:
Consider
sin X —sin 3x
) St x
5iN° X —Ccos” X
Using the formula
s
. . (A+BY} . (A-B
5|nﬂ—5|nB=2msl = ]sm|
i
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cos! A —sin® A =cos 24

Mx+3x . (x-3x
2cos| ~— Isin| :

rd \, i

— €05 2X
By further calculation

2cos 2xsin(-x)

—cos2x
50 we get
=-2 (-sin x)
=2sinx

= RHS

21.

cos4x +cos3Ix +cos2x i
=cotax

sindx +sin3x +sin 2x
Solution:
Conszider

cosdx +cos3x +cos2x
| HiS =

sindx +s5in3x +sin 2x
It can be written as

(cosdx +cos2x )+ cos3x

(sin 4x +sin 2x ) +sin 3x

Using the formula

4 '
A+B A-B
cosA+cosB=2cos m‘m|
2 2

!

) ; C(A+B) fA—-B)
9u1.—-1+91nB=dsn1{ |cn-| |
LY

- dx+2x) (dx-2x -
2¢0s = LL‘hHL +C053x
s L\ 2 ) 2
o A% +2%) dx=-2xY .
2sin| cos +5in 3%
Vo2 2

By further calculation
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Result Oriented

2C083X COs X + C0s3x

250 3% cosx +5in 3%

50 we get

cos3x(2cosx +1)
sin3x(2cosx+1)
=cot 3x

= RHS5

(NCERT SOLUTION)

[ CLASS XI ]

22.cot xcot 2x—-cot2xcot3x-cot3xcotx=1

Solution:
Consider

LHS=cotxcot2x —cot2xcot 3x —cot 3x cotx

It can be written as

= cot x cot 2x — cot 3x (cot 2x + cot x)

= ot x cot 2x — cot (2x + x) (cot 2x + cot x)

Using the formula

cotAcotB-1

cot(A+B)=

cotA+cotB

[cot 2x cot x
=colxcot2x

L CotX +cot2x
S0 we get

=cotxcot2x—(cot2xcotx—1)

=1
=RHS
23. |
4tan x 1—tan’ x)
tandx = S .
|-6tan” x +tan” x
Solution:
Consider

LHS = tan 4x = tan 2(2x)
By using the formula
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2tan A
tan2A =———
| —tan” A
3 2tan 2x

I—tan’ (2x)
It can be wriiten as

|’ 2tan X “|

\1—tan® x /

2

| | 2 tan x ‘|'
\1—tan’® x
By further simplification
|r dtan x ]
V1= tan” x

e dtan” x
(1-tan” \}

Taking LCM

Y

\1-tan® x

[I —tan” x}: —-4tan’ x
(1-tan’ x}:

On further simplification
4tanx(1-tan” x)

|'/ dtan x

§ {l—lan: .\']: ~4tan” x
We get
dtan x [1 —tan’ .\'}

l+1tan® x —2tan” x —4tan” x

It can be written as

_ 4tan x(1 - tan’ \}

1-6tan’ x+tan’ x

=RHS

24.cos4x=1-8sin?2 xcos?x
Solution:

Consider

LHS = cos 4x

We can write it as
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Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

= cos 2(2x)

Using the formula cos 24=1-2sin2 4
=1-2sin?2x

Again by using the formula sin24 = 2sin 4 cos 4
=1 - 2(2 sin xcos x) 2

So we get

=1 -8 sin?xcos?x

= R.H.S.

25.cos 6x=32 cos® x— 48 cos* x+ 18 cos? x- 1
Solution:

Consider

L.H.S. = cos 6x

It can be written as

= cos 3(2x)

Using the formula cos 34 =4 cos3 A- 3 cos 4

=4 cos3 2x-3 cos2x

Again by using formula cos 2x=2 cos? x- 1
=4[(2cos?x-1)3-3(2cos?2x-1)

By further simplification
=4[(2cos?x)3-(1)3-3(2cos?x)?2+ 3 (2 cos? x)] -6cos?x+ 3
We get

=4 [8cosbx—-1-12 cos*x+ 6 cos?x] - 6 cos?x+ 3
By multiplication

=32 cos®x—-4 - 48 cos*x+ 24 cos? x- 6 cos’x+ 3
On further calculation

= 32 cos®x-48 cos*x+ 18 cos?x-1

= R.H.S.

Exercise 3.4 PAGE: 78

Find the principal and general solutions of the following equations:
l.tanx =3
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

It is given that
tanx=+3
We know that

tan g ﬁ

It can be written as

{ dm ) i o
tan| — |= tan| 7w+
LS L 2/
50 we get
T =
tan — NE)

Hence, the principal solutions are x = /3 and 4rm/3

T
lan x = tan ;

We get
T
x=nn+—, whereneZ
2
Hence, the general solution is

n:
Xx=nn+—_, whereneZ
- ]

2.secx=2
Solution:
It 15 given that
seCx =2
We know that
sec ; 2

. |

It can be written as
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Result Oriented

sm i )
sec— =sec| 2n—— |
3 \ 3 )
So we get
T
sec—=2
-

. |

(NCERT SOLUTION) [ CLASS X1 ]

Hence, the principal solutions are x = /3 and 5m/3.

Fiy
S5CCX =58C—

We know that sec x=1/cosx

T
COsSX = CGS?

So we get

T .
X =2nrr+T, where n e 7
.

Hence, the general solution 1s

T y
x=2nmt—, where n e 7
. |

3.cotx=-3

Solution:
It 15 given that

cotx=-43
We know that
T
cot—= g‘l 3
(4]
It can be written as

o
I~
3

( T n
EL‘ITLI—G} —cot W

[

And

( ) T
cot| 2m—- —cot —.,ﬁ

\ 6/ i
So we get

Sm Il f
cot . =—+/3 andcot : =—4/3
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Hence, the principal solutions are x = 3/6 and 1172/6.
om
cot x = cot

We know that cotx=1/tanx

om
tan x = tan—
[}

So we get

am .
X=nm+ ? where n e 7

Hence, the general solution is
57
X= m:—f_ where n € Z

4. cosecx=-2

Solution:
It 15 given that

cosecx=-2

We know that
s

cosec—=2
G

It can be written as

{

b T
cosec m+ |: cosec—=-2
| 6 §]

And
i y
n r
L'UH.I.!L‘| 2n |: cosec—=—2
| 6/ i)
So we get

bl I 1=
COsec ==2 and cosec ==2
[§] 6

Hence, the principal solutions are x = 7/6 and 117/6.

T

COSECX =COs5eC
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We know that cosec x=1/sinx
. . I
sinx =sin—
(i)

S0 we get

n 7T
X= 11:rt+{—1]|1 f? where n e 7
Hence, the general solution 1s

i
X= m:+|[—l}” s where n e 7,

Find the general solution for each of the following equations:
5. cos 4x = cos 2X

Solution:
It 15 given that

cos 4% =cos 2%
We can write 1t as
cosdx—cos2x=0

Using the formula

.(A+BY . [ A-B)
uuw\—cn:&ﬂ=—2rjult 3 |s1n

¥ / L

We get

o Ax+2xY . ((4x=-2x)
2:\'m| |N]]'I.| " =1

L 2 b % & 4
By further simplification
sin 3xsmx=10
We can write it as
sin3x=0orsmmx=10
By equating the values
Ix=nnmorx=nn wheren € Z
We get
x=nw3 orx=nn, wheren e Z

6.cos 3x+cosx-cos2x=0
Solution:
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Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
It 15 given that
cos3xt+tcosx—cos2x=0

We can write 1t as

o r % o P r Y
IAX+X AX—X .
Ems[ - Jc:}s[ = |—c{}52.‘\ =)

. 4

Using the formula

[ A+B) [ A-B)
05 A+ cos B =2 cos| = ]cnst =

L / - J

We get
2cos2xcosx—cos2x=0
By further simplification
cos2x (2cosx—1)=1

We can write it as
cos2x=0o0r2cosx—1=0
cos2x=0orcosx=12

By equating the values

Fi i
2x=[2n+l]q or COSX =CO0S—, where ne Z
i i |

We get
. s 2 i
x:[-n+|]: or Xx=2nn+—, whereneZ
= i}

7.sin2x+cosx=0
Solution:

It is given that

sin 2x+cosx=0

We can write it as
2sinxcosx+cosx=0
cosx(2sinx+1)=0
cosx=0or2sinx+1=0
Letcosx =0
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Result Oriented

T
cosx =(2n+1) —, where ne Z

2emx+1=0
So we get

: =1 o
S§INY =—=—8INn—
3

We can write 1t as
. i T{l‘.' . I 'JT\'
=sin| t+— |=sin| n+— |
) \ &)
o
i)
We get

kL :
x =nmw+(-1) 6 where ne Z

Hence, the general solution is

y TC . n {7
2n+1 - nn+( -1 .
(2n Jj or nm+(-1) c

8.sec22x=1-tan 2x
Solution:

It is given that

sec?2x =1 -tan 2x

We can write it as

1+ tan?2x=1-tan 2x
tanZ 2x + tan 2x =0
Taking common terms
tan 2x (tan 2x+ 1) =0
Here
tan2x=0ortan2x+1=0
Iftan 2x=0

tan 2x =tan 0

We get

2x=nm+ 0, wheren€Z
x =nm/2, wheren € Z
tan2x+1=0

We can write it as
tan2x=-1

nerZ
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So we get

m | T |
= —tan :Iun| T— |
4 4 )

3m
= fan

Here

2x =nm + 31/4, wheren € Z
x=nmn/2 + 31t/8, wheren € Z
Hence, the general solution is nmt/2 or nm/2 + 31t/8, n € Z.
9.sinx+sin 3x +sin5x =0
Solution:

It is given that

sin X + sin 3x + sin 5x =0
We can write it as

(sinx + sin 5x) + sin3x =0
Using the formula

. . . (A+B fA-B)
sin .—‘k+smI5=25|n( Wc05| |
-2 - )

(|
- F -

[Zsin : +q::x Wcos[ E _qjx ﬂ +3in3x =0
o= ) L= S

By further calculation

2 sin 3x cos (-2x) +sin 3x =0

It can be written as
2sin3xcos2x+sin3x=0

By taking out the common terms
sin3x(2cos2x+1)=0

Here
sin3x=0o0or2cos2x+1=0

If sin3x =10

3x = nm, where n € Z

We get

x =nm/3,wheren € Z
If2cos2x+1=0
cos2x=-1/2

By further simplification
=-cosm/3

= cos (m-1/3)
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So we get

cos 2X = cos 21/3
Here

-3

~AT
2x=2nn+—, wherene Z

i ]

Dividing by 2

T
x=nmt —? where ne 7

Hence, the general solution is

nm b :
- or ]1’.|T:-1._ ned

Miscellaneous Exercise page: 81

Prove that:
1.

. T On 3n im
2008 —cos—+cos—+cos—=10
13 13 13 13

Solution:
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n9n 3m 57
| 5= ZEGSFcusF FonE__ ook
3 o ] a

Using the formula

x+y ) X—Yy
cosx +cosv=2cos Jcm ?

3 i
50 we get
it S5m it 5n
i T o o O 513 13 13
=_{:ﬂslﬁcus 3 +2cos| = ,} = |¢cOs

A - & =

By further calculation

T 91 . (-m
=2cns—ﬁcus—ﬁ+2ms—ﬂmst =
13 13 13 13,

We get
n 9n 4n T
=2¢08—C0oS— +2C08 —CO8—
13 13 13 15
Taking out the common terms

- T
=2c0s—| cos— +cos—
13 I3 13

O 41:|

It can be written as

"On 4w Or 4n
T - + ] 4 14
=2cos—| 2cos 13 13 Cos 13 = K
I.‘I —
On further calculation
=2¢0s - 2cos G n:m;sx
13 2 26
We get
=2¢os8 i 2x0xcos
3 26
=0
= RHS
2. (sin 3x+ sin x) sin x+ (cos 3x- cos x) cos x=0
Solution:
Consider

LHS = (sin 3x + sin x) sin x + (cos 3x — cos X) €0S X
By further calculation
= sin 3x sin X + sin? x + cos 3X cos X — C0Ss2 X

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

Taking out the common terms

= cos 3x cos X + sin 3x sin X - (cos? X - sin? x)
Using the formula

cos (A-B) =cos AcosB + sin Asin B

= cos (3x - x) - cos 2X

So we get

= COS 2X - COS 2X

=0

= RHS

3.

(cosx +cos }'}? +(sin x —sin }'}'1 — 4cos? XY

Solution:

Consider

LHS = (cosx+ cosy) 2+ (sinx - siny) 2

By expanding using formula we get

= C0s%2X + cos?y + 2 cosxcosy + sin?x + sin?2y -2 sinxsiny
Grouping the terms

= (cos?x + sin?x) + (cos?2y + sin?y) + 2 (cos x cos y - sin x sin y)
Using the formula cos (A + B) = (cos A cos B - sin A sin B)
=14+1+2cos(x+Yy)

By further calculation

=2+2cos(x+y)

Taking 2 as common

=2[1+cos(x+Yy)]

From the formula cos 2A =2 cos?2A-1

X4y )
2| 1+ 2c08’ | === |1
LY 2 A

We get

= 4cos’ | Ay |
L 2 /
= RH5

4,

2 . . 2 .2 X
(cosx—cosy) +(sinx-siny) =4sin” —

Solution: -
LHS = (cosx-cosy) 2+ (sinx-siny) 2
By expanding using formula
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= C0S2X + c0s?y-2cosxcosy+sin?x+sin2y-2sinxsiny
Grouping the terms

= (cos?x + sin2x) + (cos?2y + sin?y) - 2 (cos x cos y + sin x sin y)
Using the formula cos (A - B) = cos A cos B + sin Asin B
=1+4+1-2[cos(x-Yy)]

By further calculation

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

From formula cos 2A =1 -2sin? A

-o-f-2 (452

We get

s i ™
:-Isin"| XD |
LU
= RHS
5. sin x + sin 3x + sin 5x + sin 7X = 4 cos X cos 2x sin 4x

Solution:

Consider
LHS = sin x + sin 3x + sin 5x + sin 7x
Grouping the terms

= (sin x + sin 5x) + (sin 3x + sin 7x)
Using the formula

: : [ B (A—B
S|nA+5mI3:2$m| A+ ¢
\

5 sl

L s

50 we get
I = I ri . i {2
— G X—5x i In+7x Ix-—-Tx
= _sa||1| < COS |+ _5|n| 'L‘(‘.ls;|
3 | | | 3]
. o A X £ . = 4 \ = r

By further calculation

= 2 sin 3% cos (-2x) + 2 sin 5% cos (-2x)
We get

= 2 sin 3x cos 2% + 2 sin 5X cos 2%

Taking out the common terms
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= 2 cos 2x [sin 3x + sin 5x]

Using the formula we can write it as

[ (3x+5x (3x—5% )
=2cos2x 251n| ]-c05| - J}

L L 2
We get
=2 cos 2x [2 sin 4x. cos (-x)]

=4 cos 2% sin 4% cos X

= RHS

6.

(sin 7x +sin5x ) +(sin 9x + sin 3x)

= tan 6x
(cos 7x + cos5x )+ (cos9x + cos3x)

Solution:

(sin 7x +sin 5x ) +( sin 9x +sin 3x )

LHS. = - .
(cos 7x +cos 5x ) +(cos9x + cos 3x)

Using the formula

; 3 Is s % ’ % 7 a 3y
A |-cos| o . cosA +CDSB=1COSLA+B |-+:0::L'JL BJ
2 - 2 ) 2

= 4

i
sin A+sinB = Isin|
\

s TARABKY TR0 | g FORFARY  [9K-3%)
2sin y -_~s:ns| > | + _sm| — |-c05| -

b L 4

_ N, ; i ) - A N, = A
(Tx+ 5% ) (Tx—3x ) (0% +3x ) (9% —3x )

2cos : -COS ||+ zcm| |-mtt.~';| - |

8 2 ) L% 2 A L% 2 by ! 2 A

By further calculation

- .[3_' sin fx - cos x] I-I[Z sin 6x - cos 3.\']

" [2cos6x-cosx]+[2cos6x -cos3x]
Taking out the common terms

2sin 6x [cos X + cos 3x |

 2cosbx [cu:a X+ C0s 3:;]

We get

=tan 6x

= RHS
7.

it s s . X 3xX
SIM 3% +sin 2x —sin x = 4sin x cos 5 cos—
Solution:
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LHS = sin 3x + sin 2x —sin X
It can be written as
= 5in 3x + (sin 2x —sin x)

Using the formula

! ; (A+BY} . [A-B)
sinA—sinB =2L‘Us| Sll]| |
\ - L=
{ g s bdaedhw (2x—x)
=sin3x+| 2Zcos 51N |
3 i ¥ |
L ! = A ., = )

By further simplification

=s5in 3x 4

Using formula sin 2A=2sin Acos B

. 3x L Ix , x
=2sin— o8 — + 2 05— 5in
7 “ ) wl

Taking out the commeon terms

e T AN S
Sll]| — |+ 51N
)

S b,

3%
=2cos| —
" 2]
From the formula

W
2

;

¢ Y Fa w
) ) [ A+B fA-B
sinA+sinB= Eﬂm| = |cns |

\

- * b - »

Fi 3}‘ it ) L : L ) |
=2cos Z2san- = : P C0S
o A 5
b= S - | |
By further simplification

LY
' X
2an xcns| = |

4
A%
=_.Cﬂﬁ|
R,
Y odm L

We get‘
(%) [ 3x

4sinx cos| — |¢.o$| =

! ) | |

o o

= RH%
8. Find sin x/2, cos x/2 and tan x/2 in each of the following:

tanx = re xin quadrant Il
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Solution:
It is given that

% isin quadrant Il
b

— LX<

2

Dividing by 2

... X

L

-
4 2 2
Hence, sin %2, cos x/2 and tan x/2 are all positive.

lanx =-— =
-

From the formula sec? x = 1 + tan® x
Substituting the values

sec’ x =1+ [-4/3)*

We get

=1+1a/9=25/9

Here

= g
COS™ X =—
25

cosx =1

Here x is in quadrant 11, cos x is negative.
cosx=-3/5
From the formula
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tovaLeoucarton MATHEMATICS

Result Oriented

. X
cosx = 2¢cos = 1

Substituting the values

3 Y
=2cos —-1
il

By further calculation

5

. X 3
2co5" —=1=-=
£

From the formula

g o s X
s5in" —+cos™ —=1

Substituting the value

By further calculation

.2 X 1 4
5" —=1-—=—
P

We get

e
S5M—=—=
=

:.".- \.'5

Tl
=

th

-
sin—=—
2 ]
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
Here
n
X | Fa
. sin =
tan = 1_—::\"5;]'—2
cos | 1 |
2 15

Hence, the respective values of sin x/2, cos %/2 and tan x/2 are

FaL
|

2+J5 _. \,1'5 - aid

s 4
9. cos x =-1/3, xin quadrant I1I
Solution:

It is given that

% isin quadrant Il
Im
T=<X =
2
Dividing by 2
X An
< —
2 4

A

Hence, cos x/2 and tan /2 are negative where sin x/2 is positive.
COsX =

From the formula cos x =1 — 2 sin® x/2
We get
sin® x/2 = (1—cosx)/ 2

Substituting the values

b

i St
bl ] )
. 2 X 3 | 3
sin” —= = ’
2 2 2

We get

4

- )
===

2 3
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tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
Here
. X \.-"E
5N —=—=
2 3
. ! \'E \I'IE \."IE
SiN—=——X——==
2 x-"?r xl'lﬁ 3

Using the formula

5 X
cosx =2cos” = 1

We get
X l+4cosx

cos” =
7 )

Substituting the values

e I V3 =3
CO8— = ——=x—m==—
'\3 \-'|3 A
Here
-
sinx | j':
3 4 A3
tan — = £ == L i
2 X -1
cos e |
¥ {5
= ey

Therefore, the respective values of sin %/2, cos x/2 and tan x/2 are

E _A ”
LA . = ,and =+/2
3703
10. sin x = 1/4, x in quadrant II
Solution:
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tovaLeoucarton MATHEMATICS

Result Oriented
It is given that
X isin quadrant Il

j-[ r
<XET
P

Dividing by 2
T X =n

4 2 2

(NCERT SOLUTION) [ CLASS X1 ]

Hence, sin x/2, cos x/2 and tan x/2 are positive.

g 1
S5NX =
4

From the formula cos® x = 1 —sin® x
We get

cos® x=1—(1/4)

Substituting the values

cos! x=1—1/16=15/16

We get
15
COsX = —
Here
. - X l—cosx
s5In° — =
2 2

Substituting the values

i |
Y13

"

1—

| 4; 4+

We get

. X [4+4/15
5iN— =, [———
2\ 8

Multiplying and dividing by 2
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LOYAL EDUCATION MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
B ||4+'\.-'ﬁ
_"UIT i
By further calculation

[8+2415
|
Y 16

_8+2415

2
4

-

Here

» X _1+cosx
z @

COs

By substituting the values

) s

2 8

X |4—\|'ﬁ
COs— =, |————
2 ¥V 8
By multiplying and dividing by 2

f —
J-—I —4/15 2
= oo
V 8 "2
It can be written as

I
[8—2+J15

N 16

\,'S—lv'lﬁ
4
We know that

sin

b3 | =

X
tan —-
2

cos

b | e
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ovacepucaton MATHEMATICS
Result Oriented (NCERT SOLUTION) [ CLASS Xl ]

Substituting the values

[ J8+2415 |
4 f [
L A \'IE_Z'\.I'EJ
e —
[\Jﬂ 2J15 | 8-2415
4

L

By multiplying and dividing the terms

8+2415 8+2415
V8-2J15 8+2.15

We get

_ |||{3+3w"ﬁ)l _8+2415
V" 6a-60 2

=4+415

Therefore, the respective values of sin %/2, cos x/2 and tan x/2 are

J8+2J15  /8-2415 =
4 ’ 4

and 4++/15
4

k 3k %k %k %k k 3k k k %k k %k k %k %k k 3k
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