Class XI Chapter 3 - Trigonometric Functions

Maths

Exercise 3.1

Find the radian measures corresponding to the following degree measures:

(i) 25° (ii) — 47° 30' (iii) 240° (iv) 520°
Answer

(i) 25¢°

We know that 180° = n radian

b4 . . 5w .
S 25% = —— % 25 radian = —— radian

(ii) -47° 30'
1
47 —
-47° 30' = 2 degree [1° = 60']
_ =95
2 degree
Since 180° = n radian
—95 T (=95 [ =19 X
deg ree —><| radian n radian
2 180\ 2 ) L36=2)
_ 1t
=47 30 = ] }Tl' radian
72
(iii) 240°

We know that 180° = n radian
. 4 .
so2400 = L 240 radian = — = radian
180 3
(iv) 520°
We know that 180° = n radian

] ' 2"- "
S5200 = i‘x 520 radian = % radian

19

7 radian

Find the degree measures corresponding to the following radian measures

[L‘sen:=§].
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11 5w Tn
(i) 16 (i) - 4 gii) 3 (iv) ©
Answer
H
(i) 16
We know that n radian = 180°
11 . 180 11 45«11
S.— radain = —x— degree = Sk degree
6 m 16 w4

_45x11=7

degree = 315 degree
224 8

3
=39= degree
8

3= 60

=309% 4 . min utes [I":{!(l']
1 .

=397+22'+ 5 min utes

=39°22'30" [1'=60"]
(i) - 4
We know that n radian = 180°

. 180:7(-4
—4 radian = 180 x{—4} degree = 2—2{} deg ree
Fls

—-2520

dcgrcc:—ﬂ‘}l—ll deg ree
—229”+$ min utes [1°=60"]

., 3 .
=220+ :v‘+ﬁ min utes

=—229°5'27" [1'=60"]
Sn
(i) 3
We know that n radian = 180°
o radian = @xj—ﬂ degree =300°
n
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in
(iv) 6
We know that n radian = 180°
. 180 71
.‘.—T[rudmn LSV 210°
m

A wheel makes 360 revolutions in one minute. Through how many radians does it turn in
one second?
Answer

Number of revolutions made by the wheel in 1 minute = 360

~Number of revolutions made by the wheel in 1 second = 60

In one complete revolution, the wheel turns an angle of 2n radian.

Hence, in 6 complete revolutions, it will turn an angle of 6 x 2n radian, i.e.,
12 n radian

Thus, in one second, the wheel turns an angle of 12n radian.

Find the degree measure of the angle subtended at the centre of a circle of radius 100

{ 7%

L Use m= :J
cm by an arc of length 22 cm 7 .

Answer
We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6
radian at the centre, then
1
B=-
r

Therefore, forr = 100 cm, | = 22 cm, we have

22 . 180 22 180x 7= 22
0= radian = —x— deg ree = —— degree
100 100 22100
2 3
=% degree=12= degree=12°36"  [1°=60']
5

Thus, the required angle is 12°36’.
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In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length of minor
arc of the chord.
Answer
Diameter of the circle = 40 cm
4—ﬂ cm =20 cm
~Radius (r) of the circle = 2
Let AB be a chord (length = 20 cm) of the circle.

In AOAB, OA = OB = Radius of circle = 20 cm
Also, AB = 20 cm
Thus, AOAB is an equilateral triangle.

T radian
-0 =60° =23
We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6
/
7=
radian at the centre, then F.
n AB  — 20z
S =~ = AB="— cm
30 20 3
20
—— ¢m

Thus, the length of the minor arc of the chord is

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

Answer
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Let the radii of the two circles be 1 and "2 . Let an arc of length / subtend an angle of 60°
at the centre of the circle of radius r;, while let an arc of length / subtend an angle of 75°

at the centre of the circle of radius r».

. 57 .
T radian o radian
Now, 60° = 3 and 75° = 12
We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6
{
7=~ ori{=rt
radian at the centre, then F
T '-.5
.‘.J'=£ Ell‘ld.lr=j' T
3
IR T
3 12
(]
= h=-=
4
noo3
= -L==
K4

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

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

Answer

We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6
g=2"1

radian at the centre, then F.

It is given that r = 75 cm

(i) Here, I = 10 cm

o
7= m radian = % radian

(ii) Here, I = 15 cm

= E radian = : radian

5

=
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(iii) Here, | = 21 cm

21 . 7 :
# = — radian = — radian
75 25
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Exercise 3.2

Question 1:

1
COSY=——
Find the values of other five trigonometric functions if 2 x lies in third
quadrant.

Answer

COsY=——

sin® x+cos’ x =1
—sin’ x=1-cos’ x
I : I( ]\."
= sn x=1- ——J
L2
1 3

—sin"x=l-—==

. 3
—sinxy=1—
5

Since x lies in the 3™ quadrant, the value of sin x will be negative.

W3

SSINX=——

1
COS eCx = =

-
I:-Jﬁ':—l
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5in x =
Find the values of other five trigonometric functions if

Ln | L

, X lies in second
quadrant.

Answer

sinx =

wn | e

1 1 5
COSCCE XY = - = - -
sin x [ 31 3
. A
sin® x+cos* x =1

= cos’ x=1-sin" x

£ 2
J]
5

9

=8 x=1-

=Sy x=1-

[ o]
=

T L

| =
h| SR

=5y ==

th | 4=

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

SLEsx =
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3
coty=—
Find the values of other five trigonometric functions if 4 , x lies in third quadrant.
Answer
cotx ==
4
1 | 4
tan x = ==
colx | 3

S -

.-'3
w4

|+tan” x =sec” x

a
:}H[EI =5eC” x

16 .
= |+—=sec" x
¥

25

= l

= ——=sec x
9

5
= BECX =i;

Since x lies in the 3™ quadrant, the value of sec x will be negative.
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3
Ssecx=——
a
1 3
COs X = = — = ——
secx [_ 5 ] 5
3
sin x
fanx =
COS X
4 sinx
= |.f _3]
L5
. (4] ( —31 4
= sinx=| - xL =——
\ 3 3 5
1 5
COSEC X =——=——
sinx R
13
SECX =—
Find the values of other five trigonometric functions if 5 , x lies in fourth
quadrant.
Answer
13
5eCX =—
5

. ? 3
sin” x+cos” x =1

. . b
—sin"x=1l-cos" x
»

= sin’ x=1-| —

U3
. 25 144
=snh x=]l-——=——
169 169

. 12
:>51nx:+l—

Since x lies in the 4 quadrant, the value of sin x will be negative.
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12
Ssinx=——
3
1 13
cosecy = = =——
sinx (12} 12
53)
/_lr:l ".|
sin x 3 ) 12
tan x = AN -
CoS X [ 5 ] S
13
1 1 3
cotx = = =-
tanx | IE} 12
5 )

Find the values of other five trigonometric functions if

quadrant.

Answer

fany =-=—
-

-

tanx [ 5 5
12

»
[+tan” x =sec™ x

cotxy =

(&)

sY
=]+ ——J =s5ec X

2
25
:>l+]—:'aec X
169 4
=5eC” X
144
13
= secy=*+—

fany =-——

7 . .
12 x lies in second

Page 11 of 44



Class XI Chapter 3 - Trigonometric Functions Maths

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

13
I":I
~Sec X = =
| | 12
cosx = —— —=——
SeC Y | 13 ‘ 13
w12
sinx
tan x =
COs X
5 sinx
j— =
12 | |3'|
Lo13
) 5y ( 12y 5
— Sinx _—— x|__... T
L1z L 13) 13
| l 13
COSECY = ——— =———=—
sinx | 5| 5
L13)

Find the value of the trigonometric function sin 765°
Answer
It is known that the values of sin x repeat after an interval of 2n or 360°.

S8 765° = sin (2% 360° +45°) =sin 45° = ;
N

L

Find the value of the trigonometric function cosec (-1410°)
Answer
It is known that the values of cosec x repeat after an interval of 2n or 360°.

c.cosec (—14107) = cosec(—1410° +4x360°)
=cosec (—1410°+1440°)

cosec3(”=2
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197
tan

Find the value of the trigonometric function

Answer

It is known that the values of tan x repeat after an interval of n or 180°.

197 |
Sotan——=tan 6—7 = tan
3 3 \

—
o

= tan () = /3

i
-

T i
6m+— | = tan
3 3

'

. 17
sin| ———
Find the value of the trigonometric function 4 /
Answer
It is known that the values of sin x repeat after an interval of 2n or 360°.
1y L 1 L|m :
.'.5111| ——— |=5In ——+2:-<2:r{]=ﬁm[—1=$
L3 3 J 3

L3 2

( |5n]
cot| ——
4

Find the value of the trigonometric function
Answer
It is known that the values of cot x repeat after an interval of n or 180°.

(15w [

ST | T
Socot| —— |=cot| ——+4n |=cot—=1
I L4 J 4
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Exercise 3.3

Question 1:

.3 n] 2
51N —=+CD5” —=1an™ — =
Answer

. 2 T - T . T
51N — 4+ CO8” ——tan~ —

L.H.S. = 6 3 4
TR B S
== | +|=| —=(1)
(3) +(5) -0
L1
4 4 2
=R.H.S.

Question 2:

. 2T M S
2s5in” —+cosec” —cos” — =
3

2 | e

Prove that
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Answer
. 2T ST W
28in" —+Ccosec — o8 —
L.H.S. =

Question 3:
LT A LT
cot" —+cosec—+3tan" — =6
Prove that

Answer

5T Smo. . m
cot”™ —<+cosec—+atan” —

L.H.S. = 6 6 6

4@}1@&[“—3]”[53

T
=3 4cosec—+ In—

=34241=6
=RHS
Question 4:
.23 5T .
25111‘—ﬂ+2cns' E+QH{:‘{:'E= 110

Prove that 4 3
Answer

2sin? 25 4 2 cos” z + 2sec” T
L.H.S = 4 3
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=2{Hi]1|&1 _J J> +2|:\q.‘§} +E{2}
=2J5inEl +2x—+8
4]
= \2
=2 — +1+8
\\.‘IEJ
=1+1+8
=10
=R.HS

Find the value of:

(i) sin 75°

(ii) tan 15°

Answer

(i) sin 75° = sin (45° + 30°)

= sin 45° cos 30° + cos 45° sin 30°

[sin (x + y) = sin x cos y + cos x sin y]

(ii) tan 15° = tan (45° - 30°)
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tan 45° — tan 307 tanx—tan v
= - tan(x—y)= :
| +tan 43" tan 30°

| 3-1

| +tan xtan y

Question 6:

T T NE: K )
cus(——x]cns[——H—sm[——x]sm[——}']:5||1[:-;+:-,f}
Prove that: 4 S 4 4

Answer

T i (T (o
COS| ——X |cOs| ——¥ |=sin| —=X [sin| ——¥
4 ] [_4 ] [4 ] [4 ]

o2
e CUER R e
" 2cos AcosB=cos(A+B)+cos(A-B)
[—Esin AsinB=cos(A+B)—cos(A-B) ]

ol
:m[g-(ﬁy}}

=sin(x+y)

=R.HS
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Question 7:

o
tan| — +x )
[ 4 J B [ |+ tan x ]
(n ] | —tan x
tan - X
Prove that: 4

Answer
tan A + B A—-tan B
tan(A+B}:u and tan{A_B):t“—m
It is known that | —tan Atan B | +tan Atan B
T
tan —+tan x
T T l+tanx
an| —+x 1 —tan—tan x S E— 3
4 \ 4 J | —tan x l+tan x
== <= = =RHS
(ﬂ ] g [l—tanx] 1—tanx
tan| ——x tan — —tan x SE——
4 4 1+ tanx
b
|+ tan =~ tan x
oL.H.S. = 4 /
Question 8:
cos| T+ x|cos(—x s
{ } { } =col” X
) T
sin (10 —X}C{}S(—+ x]
Prove that 2
Answer
cos(m+x)cos{—x
L.H.S.: { } { }
. m
sin(m - x]cﬂs[5+ xj
~ [~cosx][cosx]
(sinx)(-sinx)
_ —C{}HE X
—sin’ x
=cot” x
=R.HS.
Question 9:
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" A
cns[iﬂ: . chos (27 + x}[cm [3—“ - J{J +eot (2 +-‘f:':| =1
3 2

Answer

-

cns[ﬂ +x]m5{2n +x}[cm [B—H— x] +cot (2 +_r}:|
2 2
L.H.S. =

= sin xcos x[tan x + cot x|

+ "
cosxy sinx

) sin” x+cos’ x
=(sinxcosx)| ——————

) sinx  COSx
=SINXCOsx

sin xcos x
=1=R.HS.

Question 10:

Prove that sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x
Answer

L.H.S. =sin (n + 1)xsin(n + 2)x + cos (n + 1)x cos(n + 2)x

=%[Eﬁin[n + I]xsin(n + Z]x +2uurs(n + I]xc{m{n+2}x:|

B [cus{{n +1)x—(n+2)x}-cos{(n+1)x+(n+2)x} }

T2 +cus{[n+ 1) x +{n+2}x}+cus{(n+l)x —(n +2]K}

"+ —2sin Asin B = cos(A + B) —cos(A - B)
2cos AcosB =cos(A +B)+cos(A-B)

:%xlcns{[n+|]-"€—(“+2]x}

=cos(-x)=cosx =R.HS.

Question 11:

3 in ) -
—n+x]—ms[%—xj=—v551ﬂx

cos[
Prove that 4

Answer
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cos A —cosB = —Esin[ ﬁ: B}sin[ﬁ]
It is known that = Z _

[1” ] )
cos| —+ X CcO5| ——X
7€anl

e8]
"
—_—
]
[

it
=-2sin| — |sinx
4

—%m[n——Jsmx
4

. T,
:—Esmzsmx

—2x

%xsinx
—\Eﬁinx

=R.HS5.

Question 12:

Prove that sin® 6x - sin® 4x = sin 2x sin 10x
Answer

It is known that

) . ) 3 A= ) . 37 -
5in A +sin B=25|11[A+B |{:05[a‘ B]* 5mA—51nB=2cus[A+L |sm[H]
2 ) g 2 2

~L.H.S. = sin?6x - sin%4x

= (sin 6x + sin 4x) (sin 6x - sin 4x)

L ex+dx Gx—4x ox+4x ) . [ ox—4x
=| 2sin 3 COs 5 2cos J.HI]] 3
& \ Z iy i

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

(]

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

sin 10x sin 2x
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= R.H.S.

Prove that cos? 2x — cos? 6x = sin 4x sin 8x
Answer

It is known that

A-B)

2 )

VA ( \
EGSA+CGSB=ECOS(A:BJCOS| AjB]‘ cos A —cosB = —2sin| ﬁ:B |sin[
£ L \ /

- r

~L.H.S. = cos? 2x - cos? 6x

= (cos 2x + cos 6x) (cos 2x — 6x)

(ax 46 (2x—6%) Ix4+6x) . (2x—6:
— lmsl\z'\ HOx Jt:us:[ 2x —bx —Iﬁin[_'\ HOx |xin{ X—6x)
2, .2 ) 2 2

= I:Emﬁ dx cos(-2x) ][ =2sin4x Hin{—Z.\;]]

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

(2 sin 4x cos 4x) (2 sin 2x cos 2x)

sin 8x sin 4x
R.H.S.

Prove that sin 2x + 2sin 4x + sin 6x = 4cos” x sin 4x
Answer

L.H.S. = sin 2x + 2 sin 4x + sin 6x

= [sin 2x + sin 6x] + 2 sin 4x

|:.} L 2x+6x
=| 2sin

A 2

-

LEK;ﬁKJ +2sindx

|:'.‘5i]1;4+5i]13=25i|‘]|:A;B]CUS[A%_}BJ
= 2 sin 4x cos (- 2x) + 2 sin 4x

= 2 sin 4x cos 2x + 2 sin 4x

= 2 sin4x (cos 2x + 1)
=2sin4x(2cos’x -1+ 1)

= 2 sin 4x (2 cos? x)
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= 4c0s? x sin 4x
= R.H.S.

Question 15:
Prove that cot 4x (sin 5x + sin 3x) = cot x (sin 5x - sin 3x)
Answer

L.H.S = cot 4x (sin 5x + sin 3x)

cotdx |, . "5x+3x] [Sx—i’rx]
=— 2sin| ——— |[cos
sindx L 2 .2
. . . [ A+B) A-B
{.'5|11A+sml-3:25|n£ 5 Jcns{ 5 W]

B [ cos4x

— ][Esin4xc05x]
sindx

= 2 cos 4x cos x

R.H.S. = cot x (sin 5x - sin 3x)

Ccos X f'5:»s:+3:~{] . (5:(—3:{]
=— 2cos sin
sinx L 2 L2
r ™ %
{.'sinA—sinH=2cns[ h:HJsin(A_H ]}

_ COSX

——[2cos 4xsin x]
sinx

= 2 cos 4x. cos x

L.H.S. = R.H.S.
Question 16:
cos9y —cos 5x 5in 2x

Prove that Sinl7x—sin3x  cosl0x

Answer

It is known that

) _ \ _
cos A —cosB =-2sin A+B 'sin H] sin A —sinB =2cos A+D 'sin A B]
2 2 2 ) 2
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cos 9% —cos 5x

~L.H.S = sinl17x —sin3x

L9+ L 9x—5x
—2sin .5in
2 2
17Tx+3x ) . ([ 17Tx—-3x
2cos .5In
2 2

_ —2sin 7x.sin 2x

2cos0x.sin 7x
gin 2x

cos|0x
=R.HS.

Question 17:

5N 5x 4510 3x
— = tandx
Prove that COS3X+C0s3X

Answer
It is known that

sin A +sinB = 2sin A+BWE05(A_BW~ cos A+cosB = 2cos A+DB cos A-B
2 ) L2 ) 2 2

5in 5x 4 51in 3x

~L.H.S. = COS3X +C0s3X

o S+ 3x Sx —3x
2sin COS
2 2
X +3x Sx—3x
2cos .COS
2 2

3 2sindx.cosx
2cosdx.cosx
_sindx

- cosdx
=tandx = R H.5

Question 18:

SinX —siny X-y
——=tan——

Prove that COSXTCOSY 2

Page 23 of 44



Class XI Chapter 3 - Trigonometric Functions Maths

Answer
It is known that

Y _ _
Siﬂﬂ—Sil‘IB=2EGS(ﬂ:B |5in[ﬂﬂ5]. CDSH+CGSB=EEDS[A:BJCDS(A,}B]
s [ &

sinx —siny

L.H.S — COsSX+Cosy

[ Jsn(*37)

m["z o5

_ , (1 }q

(3]
)

2
= an[ R.H.S.
2
Question 19:
sin x +sin 3x
— = tan 2x
Prove that €0SX+co0s3x
Answer
It is known that
. . . (A+BY [(A-B) A+B A-B
sin A +5sinB = 2sin cos| . cosA+cosB=2cos cos
2 ) L2 2 2

sin x +sin 3x

~L.H.S. = cosX+cos3x
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o o [x+3xJ [x—Ex]
L5In - C0s 2

B (:{+3x] [x—h]
2cos cos
2 2

sin2x

cos2x
=tan2x
=RHS

Question 20:
sin x —sin 3x .
———— =123sinx
Prove that SIN" X —COs" X
Answer

It is known that

sin A —sinB = ZCOS(ﬁzujslll[A;B], cos' A—sin’ A =cos2A

5in X —sin 3x

ALH.S. = sin’ x —cos’ x

[x+3x] . (x—?px]
2cos sin
2 2

—cos2x
- 2eos 2xsin [—x)

—C0s2x
=—2x(—sinx)
=2sinx=R.HS.

Question 21:

cosdx +cosdIx +cos2x
=cot3x

Prove that Sin4x +sin3x +sin2x
Answer

cosdx +cos3Ix +cos2x

L.H.S. = sind4x+sin3x+sin2x
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(cosdx +E052x]+cﬂs 3x

(sin4x +sin 2x )+ sin 3x

- A 4+ 2x dx =2x
2¢os 5 COS 5 + 05 3%

me (XX (Ax-2x)
2sin S Jcas S +3in 3x

<

. A _ .
|:'.'C£‘J-S.f"t+m’l:~§]3:ECGS[A;B]CGS[AEB], 9i|1.f1+.~1inB:Esin{ﬁ;B]cm| 'E_JEH

L
2C083X oS X+ cos 3x
253X cosx +s5in3x
cos3x(2cosx +1)

sin3x(2cosx +1)
=cot3x =R.HS

Question 22:

Prove that cot x cot 2x - cot 2x cot 3x - cot 3x cot x = 1
Answer

L.H.S. = cot x cot 2x — cot 2x cot 3x - cot 3x cot x

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

= cot x cot 2x - cot (2x + x) (cot 2x + cot x)

col2xcotx =1

[uul 2y 4 cot x}
cotx +cot2x

:cclxuutlx—[

otAcolB-1
'.'UU[I:;"!'L-I-B;I:LU [l
cot A +cot B
= cot x cot 2x - (cot 2x cot x - 1)
=1 = R.H.S.
Question 23:
4tanx(|—tan1 x}
tandx = o ;
Prove that |-6tan” x +tan” x
Answer
2tan A
tan 2A =L1
It is known that I—tan” A
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~«L.H.S. = tan 4x = tan 2(2x)
_ 2lan2x
I —tan” (2x)

|, 2tanx

Ll —tan® x
| | 2tan x
Ll —tan” x

( dranx
o —tun: X

dtan” x

- (1-tan’ x]:
|'/ 41an3{ ]
L1 —tan” x

[I ~tan” x}: —4tan” x
(1-tan® .\;}:

4tanx (I1-tan” x)

(1-tan*x)" —4tan’ x

dtanx {1 —tan” x]

l+tan* x —2tan® x — 4 tan” x
dtan x{l — tan® x)

| —6Atan® x+tan' x

=R HS.

Prove that cos 4x = 1 - 8sin? x cos®x
Answer

L.H.S. = cos 4x

cos 2(2x)

1 - 2 sin? 2x [cos 2A = 1 - 2 sin? A]

1 - 2(2 sin x cos x)? [sin2A = 2sin A cosA]

1 - 8 sin®x cos’x
R.H.S.
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Prove that: cos 6x = 32 cos® x - 48 cos® x + 18 cos® x - 1

Answer

L.H.S. = cos 6x

cos 3(2x)

=4 cos® 2x - 3 cos 2x [cos 3A = 4 cos®> A - 3 cos A]

=4 [(2cos®>x-1)>-3(2cos?x - 1) [cos 2x = 2 cos® x - 1]

=4 [(2 cos® x)* - (1)° - 3 (2 cos® x)*> + 3 (2 cos® x)] - 6cos? x + 3

= 4 [8cos®x - 1 - 12 cos*x + 6 cos’x] - 6 cos’x + 3

= 32 cos®x - 4 - 48 cos*x + 24 cos® x — 6 cos’x + 3
= 32 cos®x - 48 cos*x + 18 cos?x - 1
= R.H.S.
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Exercise 3.4

Find the principal and general solutions of the equation fanx = ‘J'E

Answer

TEI’]X‘\!‘E

™y
!

i
b T =
m+— tan — \.n'r:
N 3 4

e
. s 4n
It is known that tang 3 and ta|1| 3 | tan
. A

4

and 3 .

W

Therefore, the principal solutions are x =

s
MNow, tanx = tan E

m
= x=nn+—, wherene Z
2

m .
x=nmn+—, whereneZ
Therefore, the general solution is =

Find the principal and general solutions of the equation Se¢X =2

Answer
secx =2
. T S L T
It is known that sec—=2 and sec— =sec| 2n—— |=sec—=2
> A i, 2 )
b1 Sm
Therefore, the principal solutions are x = 3and 3
T
MNow, secx =sec—
3
m 1
=» COSX = COS5— secx =
3 Cos X

T
=x=2nnt—, where n e 7
A
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T
X =2nm+-—
Therefore, the general solution is 3 ,wherene2Z

Find the principal and general solutions of the equation €OtX =—V3

Answer

—

cotx =—3

' Tr -~
It is known that cot—= J_w

" n T = m - -
Cocot| m— 1 —cot — 3 and cot| 2m— —cof —«.I'r._a
6 ) (i) L i y G

. Wl 11w -
1.e.. cof . =—w"'3 and cot ; =43

5 1l
Therefore, the principal solutions are x = 6 and 0 .
Sm
Mow, cotx =cot—

am 1
—fanx =tan — cotx =
(i) lan x

Sm
— X =N7 +?. where n e Z

om .
X =NN+—, where ne 2
Therefore, the general solution is

Find the general solution of cosec x = -2
Answer

cosec X = -2
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It is known that

T
cosec— =2
[
f Y
bl m T T
{:{}H{:‘L‘| T+ |: —COS e :Er =-2 and L‘(}HEL‘| 2n—- 6 }: —COSec :j ==2
I" 1

|
A ,

. Tn Iln
ie., cosec—=-2 and cosec— =-2

Tm 1
— and —
Therefore, the principal solutions are x =
Tn
Nﬂ‘u\", COSECXK =C052C—
. . In 1
= SINX =5sIn— COSEC N = —
i) sin %
im .
= x=nn+(-1)’ o where n e Z
n T

X =nm+ [—]} — . wherene 7
Therefore, the general solution is 6

Question 5:

Find the general solution of the equation €084X =¢o0s2X
Answer

cosdx =cos2x

= cosdx —cos2x =0
S kY I _
—1 —ZsintM JSiHLM] =1
2 2

"'.I _ R
{','msﬁ,—cusﬂz—Esin{thB)Isin[h B ”
2 2

= gindxsinx =10

=sgin3x=0 or sinx =10

S3x=nm or x=nm wherene 7
nm .

=N = ? or x =nm wherene 7
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Question 6:

Find the general solution of the equation €083X+cosx—cos2x =0

Answer
cosiN+cosx—cos2x =0

In+x In—-x "A+B "A-B
:>2ms[ ] ]cus[ . ]—coszxzﬂ [cns.&wosﬁ:?mﬂ 5 ]msLx H
2 \

-
-— =

= 2eos2xcosx—cos2x =0

= cos2x(2cosx —1)=0

= cos2x =0 or 2cosx—=1=10
1
= cos2x =10 or COSX = ;

9 2 T T .
'.-J{:[-n+I]? or cosx =cos—, wherene Z
A ¥

" T m
—>x:[-n+ljz or  x=2nmt—, whereneZ
¥
Question 7:

Find the general solution of the equation Sin2x+cosx =0
Answer

sin2x +cosx =0

= 2sinxcosx+cosx =0

= cosX(2sinx +1)=0

=cosx =0 or 2einx+1=0

MNow, cosx=0=cosx = (Zn | l];, where ne 2

2ainx+1=0

, —1 .t . = . Ty . Tn
= sinx = :—5|n—:sm|:'t+— =sin 'IE+—J=SIH—
6 " 6,

*

(1] Fllr =
= x =nn+(-1) ?ﬂ where n e 7

i n .ulr
(2n+ I}I or nm+(—1) T onez
Therefore, the general solution is 2 b

Page 32 of 44



Class XI Chapter 3 - Trigonometric Functions

Maths

Find the general solution of the equation sec” 2x =1~ tan 2x
Answer

sec” 2x =1—tan 2x

= 1+tan” 2x =1—tan 2x

= tan’ 2x+tan2x =0

= tan 2x(tan 2x+1)=0

=tan2x =10 or tan2x+1=0

MNow, tan2x =10
= tan2x =tan(
= 2x=nn+0, wherene Z

nm
= X=—, where ne £

tan2x+1=1)

s m in
=tan2x =—-l=—tan—=tan| 1—— [=tan—
-+ . 4 4

-

am
== 2x=nn +—., wherene 2

nm AT
=X = +H.whcr+:nEZ

7
nm nt  3in

Therefore, the general solution is 2 2 8

Find the general solution of the equation SiNX+sin3x+sin5x =0

Answer

sinx+sn3x+snsix =0
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(sinx +sin35x)+sin3x =0

. . / A-B)
::r[lsin[x:hjcos[x :kﬂ+sil13x=i} sin A 4+ sin H=151’n( 1":Eg]cl:}s( ‘: Bﬂ

= 25i113xcc15[—2x]+ sin3x =10
= 2smn3xcos 2x+sm3x=10
=>sin3x(2cos2x+1)=0

=sin3x=0 or 2cos2x+1=0

MNow, sin3x=0=3x=nn wherene?
) nm
ie. x= T where ne 7

2eos2x+1=0
- T o
:}L‘DHEX = —==005—=C05 ?I—:
2 3

2
= C0S2X = Cos—

2n
= 2x=2nnt—, wherene Z
3

b
= x=nnt—. wherens 7

nm m
— ornuntz—,neld

Therefore, the general solution is 3 3
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NCERT Miscellaneous Solution

T O 3 5w
2008 — 08—+ c0s —+cos—=1)
Question 1: Prove that: 13 13 13 13
Answer
L.H.S.

T O T 5m
=2C05—C05— +Cos— +Cos—
- - & -
3 3 13 13

3n Sn n 5n
m9n 1313 13 13 X+y X -y
=2cnchuslﬂ+2ms 5 [cos| T cosx+cosy=2cos 5 Jeos :
. 3

Question 2:

Prove that: (sin 3x + sin x) sin x + (cos 3x - cos x) cos x = 0
Answer

L.H.S.

= (sin 3x + sin x) sin x + (cos 3x — cos x) Cos x

2

)
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= sin3xsinx +sin’ x + cos3x cos X —cos” X

C05 3% COs X +5in 3x sin x —(cnsz X —sin’ x}

= cm{f‘ax - x] —cns 2x [cus(A - B] =cos A cos B+sin A sin B]
=¢052xX —cos 2
=10
= RH.S.
Question 3:
p ; . 1 X+
{L‘UE&.‘{+1’J{‘.IH}"} +{SI]1.‘{—H]]1}'} =*'-|-'£.7'[‘.I."'§2

Prove that:
Answer

COSN+CosY ) +(sinx—siny :
s o Y+ (sinx —siny)

=cos’ X +cos” v+ 2cosxcosy+sin’ X +sin’ y—2sin xsin y
=(cos” x+sin’ x) +(cos’ y +sin’ v)+2(cos x cos y —sin xsin y)

=1+1+2cos(x+y) [cus[ﬁt + B) = (cos A cos B-sin Asin B]]

[
:2[]+2cc}53[x+}lJ—I] [cnszﬁzlmszh—]]

Question 4:

- W=

(cosx —cos 3']: +(sinx ~siny) =4sin
Prove that: 2
Answer
LH.S. = (cosx —cos }fj: +(sin x —sin },}3
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= 008" X +c0s" v—2cosXcosy +sin’ X +sin’ v —2sin xsiny
=(cos” x +sin” x)+(cos” y +sin’ v) - 2[cos x cos y +sin xsin y]
= l+l—2[cns[x—}'}] [cns(h—B]:cnsAms B+sin Asin B]

=2[1—cns{:~:—}']]
=2[1—{I—25in1(%]ﬂ [cos2A =1-2sin’ A]

=4sinf["‘3’]=R.H.5.
2

Question 5:

Prove that: SiNX+sin3x+sin3x+sin7x =4cosxcos2xsindx

Jel'5)

Answer

. . A+
sinA+sinB= Zsm(
It is known that

AL.H.S. = SINX+5In3X +8in 53X +81in 7x

= (sin x +sin 5x ) +(sin3x +sin 7x)

L[ x+5x ¥ —5x L 3x+Tx Ix—Tx
=2sin “C0S +2sin cos
2 2 2 2

= 2sin3x cos(—2x )+ 2sin 5x cos(-2x)

=2sin3xcos2x +25In 5x cos 2x

= Ecnszx[sinh +sin Sx]

=ECGSEK[ZSH\[Bx:SK].L‘DS[Bx;SK]]

= 2c0523[251n 4x -cns[—x}:l

=dcos2xsindxcosx = R.HS.

Question 6:
{sin Tx+sin 5x}+ [sin 0% +sin 3}:]
= tan6x
Prove that: (cos7x + C“SSX}J“ (cos9x +cos 31}
Answer
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It is known that

_RY ; ™ _
sin A +sinB = ESI'II[A;B]-CGS(¥} cos A +cosB =1cns(A;BJ-ms[Aq B)

{sin Tx +5in Sx] -I—{sin Ox +s5in 3x}

LHg  (cosTx+cos5x)+(cos9x +cos3x)

|
e
] |
L
F
. A
1
+
—
[-2
L]
=]
i
——
]
E
]
. -
L]
=]
]

3 2
B .
[2 ms[h Tox J-l‘:l:lii
2

- [25in 6x-cosx]+[2sin6x -cos3x]
B [2cos6x - cos x| +[2 cos 6x - cos 3x]

_ 2sin6x [cos x + cos3x|
 2cosbx [cns X + COS Sx]

= tan 6x
= R.H.S.
Question 7:
. . ; ) X 3x
siN3x +s5in2x —sinx =4sinxcos —cos—
Prove that: 2 2
Answer

L.H.S. = Sin3x+sin2x —sinx
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=35I 3x + [5in 23 —sin ?{)

=sIn3x +

=gIn 3% 4 Zcm|

=z 3+ 2cos

2cos

A

4

A—ET
2 )

A

"A+B

(2x—x

2cos

=
Y ) .
| smA—snB=

5
2x + .
—— |sIn
2
[x"

3

‘\_.

!
r

sin[
LY

b - %, -

("',; A
51

r

\

Ix . x
S10
5 a
3x I . o0x . .
F2cos s = [sm 2A=2s5mA -Cﬂ.‘iﬂ]

f'h

" x
+‘.:~1|‘] —
,,

4,

"{J\C

L2

‘{

2/

A

2gin A

4sin :\LL‘-S

Question 8:

fanxy =-—

i ™

) x

2smn tcns| |
-y

'

Jo%—; RHS
2

.I'

I!w-J'

<, x in quadrant II

Answer

Here, x is in

quadrant II.

T
— < X
i.e.,
m X m
=S — ==
4 2 2
. X x X
sin—_, cos and tan —
Therefore, < 2 are all positive.
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It is given that tanx = —

) 5 -4y 16 25
sec x=l+tan x =1+ =l+—=—
3 9 9
, 9
LC0sT X =—
25

3
:,\cr:rs;r:ig

As x is in quadrant II, cosx is negative.
-3

COsY =—
0 5

WX
Mow, cosx = 2cos” S 1

5

:}—J:2c{15:£—]
3

5
X | X, "
:-CDE—:T wocos s positive
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::-'iinx— 2 e sinx is positive
sinJ \E < sins s pos
.oX 2'\-':;.
Sosin—=
5
F
sin t ?—J
xr J
tan — = 2 _ANS =2

- =
. X x X 2./5 5
sin—, cos— and tan — L._ L and 2
Thus, the respective values of 2 2 2are 3 3
. X X X
sin—, cos— and tan— COSX =——
Find 2 2 2 for 3 , X in quadrant III
Answer
Here, x is in quadrant III.
. 3n
e, m<xX<
2
n x 3n
=D ——<—
2 2 4
X X . X
COs— tan — 51n —
Therefore, 2 and 2 are negative, whereas 2 is positive.

It is given that cosx =

., 1 X
cosx=1=25in" —
2
Lax l=cosx
=8N — =
2 2
r .I"'\I & .l
() () 8
. 2 X L3 \ 3 17 2
= 8In" — = b sz == ==
2 2 2 2 3
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= sin—=
2 3
. x 2 B 6
sin— = x =
2 33 3
. X
cosx =2cos —=1
Now, 2
_]
. N l+cosx 3
= CO5" = =
2 2 2
X |
= 05— =—

Thus, the respective values of

Question 10:

. X X X
sin—, cos— and tan—

Find 2 2 2 for

Answer

Here, x is in quadrant II.

Le, —<X<T

ra | =

A
A
P | o
-]

_\2 [

5INX =

P A .
: S]]'I; 15 posﬂn’e}

X

. X X
sin—. cos— and tan—

2 are

. X X X
51N —,CO5 — tan —

Therefore, 2 2 , and

2 are all positive.

Jgﬁ _::E, and —\JE

1
4 , X in quadrant II

Page 42 of 44



Class XI Chapter 3 - Trigonometric Functions

Maths

It is given that sinx =

, - 1Y 115
cos"x=1l-sin"x=1-|— | =l-—=—
4 6 16
:}CUS.‘E:—E
4 [cosxis negative in quadrant II]
1_(_£“
. 2X l—cosx X 4J 44415
sin” —= = =
2 2 2 8
:;»sinli=1||4+‘“'lIE [ sin~ is positive
2 5 2
44415 2
8 2
B S+21.."'E
N 16
V842415
4
I+| =
o2 X _ 1Hcosx 4 | 4-1s5
2 2 2 8
= coS— = 4-1s |: cos— i |:-nsitive]
2 8 2
_ a5 2
] 2
EENE
16
\8-2415
4
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. H+1JE]
an X s 4 J8+2415
2 cosi wJ'E ’N"—‘ JB 2415

8+"sf—5 8+"~J{_

8—2415 8+2415
‘ 1
J(H*Evﬁ} H+2x,-'l'_5 4 \'"E
= - = = +
6d — 60

_.1=
sinx* cns:: and tanx JE+2JE JB “\Illr.

Thus, the respective values of 2 < 2 are 4 4

and 4+-u"ﬁ
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