Class XI Chapter 3 - Trigonometric Functions

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
.25 =75 radian = S—R radian
(ii) =47° 30’
—4?1
-47° 30' = 2 degree [1° = 60']
_-9
2 degree
Since 180° = n radian
—95 T | 95 (=19

radian

d bt m radian
2 180 + 2 ) L36x2)

_1 .
So=4T70 30 = 1 radian
72

(iii) 240°

We know that 180° = n radian

So240° = T . 240 radian = i m radian
180 3

(iv) 520°

We know that 180° = n radian

1 . 267 .
S5200 = i‘x 520 radian = % radian

19

m radian

Find the degree measures corresponding to the following radian measures

[L’sen:=§]'

Maths



u S
(i) 16 i) -4 iy 3 @Gv) ©
Answer
11
(i) 16
We know that n radian = 180°

11 . 180 11 45=11
So— radain = ——x— degree =
6 n 16

degree
M=

45=11=7 15
=—— degree=—— degree
22x4 8
3
=39= degree
8

360

=394 min utes [I“I = 6l ']

| .
=397+ 22+ 5 min utes

=39°22'30" [1I'=60"]
(i) - 4
We know that n radian = 180°
. [B07(-4
—4 radian _@x{—zl} deg ree _X—{} deg ree
:'r 22
—252 I
= T ngrccz—EZ‘}ﬁ deg ree
= -229°+ 'jﬂ min utes [1°=60"]

5 .
=220+ 5'+ﬁ min utes

=—229°5'27" [1'=60"]
Sn
(i) 3
We know that n radian = 180°
o radian = @xﬁ—ﬁ degree =300°

m



T

(iv) ©

We know that n radian = 180°

—T[rudian = @ ® fm =210°
T

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

( 227
L Use m= —J
cm by an arc of length 22 cm 77,

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

|

r

A=

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

22 . 180 22 180=7=22

0= radian = *—— degree =———  degree
100 100 22x100
126

7r
=— degree=12= degree=12°36" [1°=60']
10 5

Thus, the required angle is 12°36’.



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
»9 =60°=3
We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6
I}
f=—
radian at the centre, then F
n AB  — 201
—= " S AB=""cm
3 2 3
207
— CIn
3

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



Let the radii of the two circles be ' 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».

. 51 )
T radian 2T 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
[
B=—orl=rf
radian at the centre, then r
1= and ="
12
[ S
L
3 12
(P
= =
4
o3
=-L==
r, 4

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

-
= m radian = Ii radian

(ii) Here, = 15 cm

15 ) ] .
# =— radian = < radian



(iii) Here, / = 21 cm

-
= LI radian = i radian



Exercise 3.2

Question 1:

COsY=——

Find the values of other five trigonometric functions if 2 , x lies in third
quadrant.
Answer

1
COSY =——

1 1
S.Eq: X = =—=—2
cosx

. 2 2
sin“ x+cos" x=1
=3zin’ x=1—cos’ x
1

= gin’ r=l—[——
2

R

. 3 1
=5 x=1-—=

4

|

. 3
ﬁSIHJ’:iT

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

V3

SEIny = ——2

1
COSeCy = = =-




Question 2:

Find the values of other five trigonometric functions if
quadrant.

Answer

5iny =

~sinx [’I%}

sin® x+cos’ x=1

hn

—cos’ x=1-sin’ x

, 3y
=ens x=1-|—

- 9
=08 x=1-—
25

3 16

=05 X =

25

4

LR i?

sinx =

wn | e

, X lies in second

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

R e




Question 3:

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

cot x [I?.
\ 4

l+tan” x =sec” x

o -

[4]3 ,
= 1+|—| =sec’ x
'-.3
16 5
= |4+—=3sec x
9
23 -\
= —=5ec" x
9
== EeCyX =%

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



LseCx = ——
2
] 3
Cosx = =———=——
secx [_3] 5
3,
sin x
tan x =
s X
j4_sinx
L5
[4] '“—31 4
=sinx=| — |x =——
L3 k 5 ) 5
| 5
cosecx=——=-=
sin.x g

Question 4:

Find the values of other five trigonometric functions if
quadrant.

Answer

SCCY =—

1

Cosx =

Secx 13 13
5

- 3 5
sin” x+cos” x =1

. ] el
—sin x=Il-cos x

:;»sinzx=l—{£]2

13
. % 25 144
=sn x=l-—=——
169 169

. 12
s8Ny =—
13

SeC Y = —
3, x lies in fourth

Since x lies in the 4" quadrant, the value of sin x will be negative.



lan x = = = -
Cos X 3 5
()
cotx = = l :—i
tan x 12 12
[_ 5 ]
Question 5:

Find the values of other five trigonometric functions if
quadrant.

Answer

tany =—-—

1 I

coty =——

tanx _
12

» *
l+tan  x=sec” x

L
N
L

tany =——

12

, X lies in second



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

13
sec x = 12
Cosx=—-= L2
T secx 1313
_12J
sin x
tanx =
Cosx
5 B sin x
_E_[ 12
IEJ
5] f 12y 5
=S8Ny =| ——— |¥| —— |=—
2 1) 13
I 13
coseC Y =——=——F"=—
sinx [5] 3
13
Question 6:

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°.

55N 765° =sin(2x360°+45°%) =5in45° = ——

f:ﬁ_'

Question 7:
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

Question 8:



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 1 ) m -
Stan—=tanb—m = tan[ Om+— | = tan— = tan 60" = /3
3 3 X 3 3

. 1w
sin| ———
Find the value of the trigonometric function \ ;
Answer
It is known that the values of sin x repeat after an interval of 2n or 360°.

a1 ) 3
.-.sm[——“]zsml——ﬂ+2x2n]=sm[31=£
3 .3 3

4 4

f |5n]
cot| ——

Find the value of the trigonometric function 4

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

o 15w [ 15xm ’ T
_.cm|——|:cml——+4n]:cm—=l
L4 ) 4 4

)



Exercise 3.3

Question 1:

. 7 + TL | ]_
M7 ——+C08” —=tan” — = ——
3 4 2
Answer
, = I + I - 7T
8IN° — 4+ C08” —=tan" —
L.H.S. = 6
i 2 1 2 i
=| - | = — 'l"
z)+z)-0
4 4 2
= R.H.5.

Question 2:

2

., 21T 4+ IT
28In" — 4+ CcoOsSecT — oS

Prove that

:1:_3
3 2



Answer

-

R & - n
25in” —+Ccosec” —Ccos” —
L.H.S. = 6 6 3

P

() e )a)

=2| - | +cosec” | m+— || =

2 6.2
1

1 1
== _2 =

(2 (5)

I 4 1 3
:—+—:—+|:_

2 4 2 2
=R.HS

Question 3:
LT St LW
Cot™ —+cosec—-+3tan- —=0
Prove that

Answer
5T Smo. L.m
cot” —<+cosec—-+3tan™ —
L.H.S. =
={~JE) +cosec[n—£]+3[i]-
6) \\3
1
:3+m!~;ecE+3x—
=3+241=6
=R.HS
Question 4:
. 7 3‘ 3 I bl
Zsm"—ﬂ+2cns‘z+25ﬂ‘i= 10
Prove that 4 4 3

Answer

' 13 2 el
2.~;1n‘—n+ st‘E+25ec' T
L.H.S = 4



=l+1+8
=10
=R.HS

Question 5:

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]

(&2 a6
_ V3 N 1 =v'§+1
22 22 22

(ii) tan 15° = tan (45° - 30°)




_ tan 45" —tan 307
| +tan 457 tan 30°

—
—
-
| —
E| - U iy
=] ] -
.ﬂ =y _
T ke EIT
d R
-l T L =
| -H_l...—. — o —
]
v e T TE
= ‘7 _ Bl T
= (| Bl= - ;o=
7z _ n P S—— = Iﬂ\.
o L1 ] 5 =
. — | & m + @
_u_4 — 5 PN
+ ——
frl..x]v.. u—— [nal
E - ~ - - +
| = T+ no°
2 R S S |
B|=+ - T w o)
— - e | %
& ! | els o £
] B | =t -+
e - _ — < -
T == T & T
_ w a @
Bl= ___|_ o 7_.
—_] et
— — | EE——|
ﬁ | [ = +




Question 7:

n
tan| —+Xx 2
[4 ]_[lﬂanx]

(11: ]_ | —tan x
tan| ——x
Prove that: 4

Answer

It is known that

tan A —tan B

| +tan A tan B

A B
|-tan Atan B
¢ - 5
tan —+ tan x
4
n B 1+ tan x
tan| —+x 1—tan —tan x —
4 _A 4 J \l-tanx ) (l+tanx
[ j ( Yo 1—tanx ] —tan x

tanl— tan x
4

I+lannlanx
oL.H.S. = \ 4

Question 8:

cos(m+x)cos(—x)

sin(m - x}cc&s(g+x]

Prove that

Answer

cos(m+x)cos(-x)
sin(n —x]cus(g+ xj

_ [~cosx][cosx]

LHS. =

- (sinx)(-sinx)
_—cos X

~ —sin’x

= cot” x

=R.HS.

Question 9:

/

|

A
=Col” X

l+tanx

-

] = R.H.S



A
cr:ra[}—ﬂ: v_r]ccrs (27 + x}[cm[}—n - xJ +cot (2x +_r):| =1
2 2

Answer

CDS[B—E +x]c03{2n +x}[cm (B—E— x] +cot(2x +_r}:|
L.H.S. = 2 2

= sin x cos x [tan x + cot x|

) SiNX  COosXY
=sinxCosx +

COsY sinx

) sin® x+cos’ x
=(sinxcosx )| ————
sinxcosx

=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)x sin(n + 2)x + cos (n + 1)x cos(n + 2)x

=%|:2Hil‘l(ﬂ +1)xsin(n+2)x+2cos(n+ I]xcns{n+2}x]

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

_E +c05‘{[1’l+ I}x +(n+2}x}+cos{[n+l}x —(I‘I +2]-"{]

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

=%x2cﬂ5[(n+l]!€—(“+2]"}

= cm{—x} =cosx =R.HS,

Question 11:

[311: ] (311: ] .
COs| —+X |—C0s| ——X |=—+28INX
Prove that 4 4

Answer



. [A+B
cosA—cnsB=—25m(
It is known that

(o))
CO5| —+X | —CO5| ——X
ALH.S. = 4 4

. T,
=-25in—sinx

——ExLxsin‘-c
-ﬁ )

=—+/25inx
=R.HS.

Question 12:
Prove that sin? 6x — sin® 4x = sin 2x sin 10x
Answer

It is known that

. . 3 - . . 37 . -
sin A +sinB = 2sin| 245 cos A B]* sin A —sin B = 2cos| 275 'sin A-B
2 ) 2 ) 2
=L.H.S. = sin’6x - sin®4x

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

L fex+dx ) fex—dx Ox+4x ) . [ 6x—4x
=| 2sin COs 2eos .8in
2 2 2 2

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

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

= sin 10x sin 2x



= R.H.S.

Question 13:
Prove that cos? 2x - cos? 6x = sin 4x sin 8x
Answer

It is known that

N A / \ _RY
A+BJ£03| A B]‘ cos A —cosB = —2sin| A+B |sir1|[’£'i BJ
2 )2 2 )2

- s

cos A +cosB = 2-::05[

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

= (cos 2x + cos 6x) (cos 2x — 6x)

: . e G . Ix —
:[2£ﬂ5[2h+ﬁk]cns(2h 6}\ﬂ|:—lsin[_x +m}sin[ X \}}
2 2 2 2

= I:Zm_q dx ua;a(—ix}][—lsin dx .v.in{—ij]

= [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.

Question 14:

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

LY —
' ' %
) . . [ A+ B A=-B)
{'.‘5|11A+5111B:35|n| ]uus| |:|
L2 L2 )

= 2 sin 4x cos (- 2x) + 2 sin 4x

+ 1

sz;ﬁxJ +25indx

= 2 sin 4x cos 2x + 2 sin 4x
= 2 sin 4x (cos 2x + 1)
=2sin4x(2cos’x -1+ 1)

= 2 sin 4x (2 cos? x)



= 4cos? 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—?rx]
= 2sin cos
sin &x L 2 .2,

; . . A+BY A-B
{.'5|11A+sml-3=25|n£ Jcns{ 5 W]

[ cos4x

gin dx

A
][E sin4x cos x|

= 2 coS 4x coS X

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

€05 X ’5x+3>&] . (5:{—3}&]
=— 2cos sin
sinx L 2 L2
§ &Y %
{.'Rinﬁ—sinﬂzicns[ ﬁ:HJsin('&_H ]}

_ COSX

——[2cos4xsin x]
sinx

= 2 co0S 4x. CoS X

L.H.S. = R.H.S.
Question 16:
cos9x —cos5x 5in 2x

Prove that sinl7x—sin3x "~ coslx

Answer

It is known that

i -
cosA —cosB =—25ir1|[’%_2|_l:j |5in[¥]‘ sinA —sinB = lcos[

4

"‘I N

A+B
2

A

n(*57)



cos9x — cos 5x

~L.H.S = sinl7x —sin3x

L9+ L 9 —5x
—2sin .5in
2 2
I7Tx+3x ) . [ 17x—-3x
2cos .5In
2 2

3 =2 5in 7x.8in 2x

2cosl0x.8in Tx
sin2x

cos | 0x
=R.HS.

Question 17:

sin 5x +5in 3x
= tan 4x

Prove that €0S3X+C0s3x

Answer
It is known that

sin A+sinB = Esin[A;B]ms[ﬁ;B) cos A +cosB = Ems[ﬁ;B]mS[H;B]

sin 5x +sin 3x

~L.H.S. = Cos3X +cos3x
) (5x+3x) [5:&—3;&]
2sin .COS
(5x+33] [5);—3::]
2cos .COS
2 2

2sindx.cosx

2cosdx.cosx

_sindx
cosdx
=tandx =R.HS.
Question 18:
sSInX-smny _ tan X—y

Prove that “OSX TCOSY



Answer

It is known that

51nA—51nB=2cus(ﬂ+

sinx —siny
+L.H.S. = COsX +CO5Y

) 2cos.[x;”’].sin[";y)
()
[7)
EH

wf3)

Question 19:

R.H.S.

sin X +sin 3x
— = tan2x
Prove that COSX+C0s3x

Answer

It is known that

A-B

B]sin(A;B]* cosA+cosB = ZCDS[A+

sinA+sinB = Zsin[ﬁﬁ

Sin X +8in3x

~L.H.S. = COsSX+cos3x

Jo

2

A-B

B]CGS[A;B) cosA+cosB = ECGS{A-'_

o

2

)

)



sin2x

- cos2x%
=tan 2x
=R.HS

Question 20:
SN X —8in 3% .
—_—— = 2s5inx
Prove that SN X —CO5 X
Answer

It is known that

sin A —sinB = ZCGS(H;B)E’,M[A;B]‘ cos’ A—sin’ A =cos2A

sIn X —sin 3x

ALHS. = sin°x—cos’ x

[x+3x] ) [x—Bx]
2cos sin
B 2 2

—Cos2X
- 2cos 2xsin [—x}

—C0s 2%
=-2x(-sinx)
=2sinx =R.HS,

Question 21:

cosdx +cos3IN+cos2x

- - - =cot3x
Prove that SIN4x+sin3x+sinlx

Answer

cosdx + cosIN 4+ cos 2x

L.H.S. = sin4x +sin3x +sin2x



(cosdx +cos2x)+cos 3x

(sin4x +5in 2% )+ sin 3x

- dx 4+ x dx =2x
2cos 5 Ccos 5 +C0s 3x

qoe [ AX+2X) 4% -2x .
2sin S Jcos . +3sin 3x

r A= . . R £ '/." -
|:-.-ms.f‘k+-.:ns]3:Ems[i;B]ms[ 123], 5||1.f1+51nB:23|11{ %;B]cm| ‘:BH
LA

20083 CO8 N + cos 3N

25N 3x cos X +sin 3x
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

[uui 2x+cotx)
cotx +cot2x

=cutxcut2x—[

ol AcotB-1
'.'EU[I:,"!'L-i-B:I:LU [y ]

col A +cotB
= cot x cot 2x - (cot 2x cot x - 1)
=1 =R.H.S.
Question 23:

4tan x(l—tan] x}
tandx = = ;

Prove that I-6tan” x +tan” x
Answer

2tan A
tan 2A = Al

It is known that 1—tan’ A )



~L.H.S. = tan 4x = tan 2(2x)
_ 2tan2x
I—tan® (2x)
f’ 2tanx
nL]—tan \J
_'f 2 tan x W
l—tan X
[ 4tanx ]

I—tdn X

[ dtan” x )
[I—tan:.\;]'
|'/ 4tanx ]
Ll —tan” x
(I—lan: x]:—4mn:x
(I—tanzx}:

4tanx[l—tan3 .'-;)

(1—Lan1 .‘(]: ~dtan” x

4tanx {1 —tan” x]

| +tan x —2tan” x —4tan” x

B 4tanx(l—tan3:~;) RHS

Cl—6tan’ x+tan’ x

Question 24:

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.



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)3-3(2cos?x-1)[cos2x =2 cos®>x - 1]

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



Exercise 3.4

Question 1:

Find the principal and general solutions of the equation @NX = V3

Answer

tanx=-u"§

i

. T 4w 7 T =
It is known that tan; - J3 and tan[T |= tan[n+§ |=tan— =3
4 z.' a

4n

T
Therefore, the principal solutions are x = Jand 3 .

T
MNow, tanx = tan—

T
= x=nn+—_, wherene Z
3

s
Xx=nn+—, wherene 7
Therefore, the general solution is 3

Question 2:

Find the principal and general solutions of the equation SecXx =2

Answer
secx =2
) T 7 bl T
It is known that seC— = 2 and sec —=sec 2:!1—: =sec_= 2
I | A A . ]

s
MNow, secx =sec E

m 1
— COSX = C085— BCCX =
3 COs X

T
=x=2nnt—, where ne 7
2



ﬂ:
x=2nnt—
Therefore, the general solution is 3 ,WhereneZzZ

Question 3:

Find the principal and general solutions of the equation 01X = ~f3

Answer

cotx = —/3
. T
It is known that cntg=u",:w
soeot n:—E] = —cmE =3 and cot Eﬂ:—E = —CGIE =3
i} 6 f 6
. an = 11w -
ie. cot? = —w": andmtT = —w":

5w 11m

Therefore, the principal solutions are x = 6 and 6 .

T
Mow, cotx =cot—

am ]
= tanx =tan — cotx =
6 tan x

5w
=X =N7 +?, wheren e 7

Sm
x=nn+-—, wherene Z
Therefore, the general solution is

Question 4:
Find the general solution of cosec x = -2
Answer

cosec X = -2



It is known that

s
cosec— =2
6
“'l { T T
EUH{?LL J —Lmt:c, =-2 and L‘meu| - |=—cosec
\ 6 b
Tn 11m
Le. cosec— =-2 and cosec—=-2
6 f
Tn 11z
— and —
Therefore, the principal solutions are x = 6
T
Now, cosecx =cosec—
. . I 1
= §in X = sin — COSECN = —
6 sin x

=X :mt+[—1)n %T where n e 7

Therefore, the general solution is

Question 5:

Find the general solution of the equation €0s4X =co0s2X
Answer

cosdx =cos2x

= cosdx —cos2x =0

= =2 :;iﬂ[ﬂ)ﬁin[ﬂ] =1
2 2

{'.'msh—msﬁ = —Esin[h:B)sin(h;Bﬂ

= sin3xsinx =10

—=sindx=0 or sinx =10

SAx=nm or x=nm wherene 7
nmw .

=N =— or x=nm wherene 7

3

X =N+ I[—]}" T?ﬂ., where ne 2



Question 6:
Find the general solution of the equation €083X+cosx—coslx =0
Answer

cosIN+cosx—cos2x =10

AN+ In = ‘A+B A—=B
:>2cus[ ‘:t]cus[ : tj—mslx:ﬂ [s.‘:usﬁ+c058:2cm| ; ]cc-s[" > H
2 2 \

= 2cos2xcosx—cos2x =0

= cos2x(2cosx-1)=0

= cos2x =10 or 2eosx=1=0
= cos2x =10 or COSN =
m T
s [2n+|]? or cosx =cos—., wherene Z
A . ]
T s
—>x:(2n+l]1 or Xx=2nnt—, 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 2sinx+1=0

MWow, cosx =0=cosx :(Zn + l]%, where ne £,

2sinx+1=0
. -1 A S T ) T . I
=sinx=—=—5iNn—=sin| T+— |=sin| T+— | =sin—
2 i) 0 [ 3]
i ?TI .
= x=nn+(-1) e where n e 7

7
(2n+ I}E or nm+(~-1)" T nez
Therefore, the general solution is 2 6



Question 8:

Find the general solution of the equation sec” 2x = | - tan 2x
Answer

sec” 2x =1 —tan 2x

= l+tan” 2x =1 -tan 2x

=tan’ 2x+tan2x =0

= tan2x(tan2x+1)=0

=tan2x =0 ar tan2x+1=10

MNow, tan2x =10
= tan2x =tan0
= 2x=nn+0, where ne 7

nm
= X=-—, whereneZ

tan2x +1=1
T T m
=tan2x=—l=—tan—=tan| 7—— [=tan—
4 4 B
In
= 2x=nm +—. wherene Z

s
=X = +ﬁ.whcmnez

nr nct  3n
—or — +—=, ned

Therefore, the general solution is 2

Question 9:
Find the general solution of the equation sin X +sin3x +sin5x =0
Answer

i X +sin3x+sinsSx =0



(sinx +sin5x)+sin3x =0

o x4 5 =3 . . . . A+B A=-B
=>|:ESIH(K‘: h]cns[‘ﬁxﬂ+smk=ﬂ smA+smB=25m[ : ]EDS[ 5 H

= 25 3x ms(—lx}+5in 3x=10
= 2sm3INcos 2 +smix=10
= sin3x(2cos2x+1)=0

=sgin3x=0 or 2cos2x+1=0

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

2cos2x+1=0
-1 T [ n]
=S DS 2N = — = =C05— =CO8| M=—
2 3 3
2n
= COS2X =Co5—
= 2x=2nm tE, where ne 7

T
=x=nnt—. wherene 7

nm m
—ornnt—, nel
Therefore, the general solution is 3 -



NCERT Miscellaneous Solution

T O 3n T
2008 —C05 — + 08 — + c05— =1
Question 1: Prove that: 3

Answer
L.H.S.
T 9 am
=2C05—C0s— +COs— +Ccos—
- - - -
3 3 13 13
3t 5=n 3n 5n

9 1313 3 X+
:2cus£cus—?+2ms 13 13 \eos| 1313 {cmx+cosy=2cus[%)cﬂs(

13 2 2

T Om 4 -
= 2c05—_‘c05—*+2 COS—COos8| —
13 13 13

13

T O 4 T
=2C08—C0s8— + 2008 — CO8 —
- - - l"i

13 13 3 3

[  9n dn
=2¢cos—| cos—+cos—

13 13 13
[ (Sn,dx) (o _dx
=2c0s—| 2cos| 13313 |¢os| 1313
13 2 2

i T 5t
= 2005 - 2008 —Ccos—
13 2 26

T 51
=2cns—ﬁ><2xl]><cns—

13 26
=0 =R.H.S
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

ATY

[ ]

)



—sin3xsinx +sin’ x + cos3Ix cos X —cos” X

= cos3X cos X +sin3xsinx —(ms2 X —sin’ x)

= cos(3x — x) - cos 2x [cus{r‘\— B)=cos A cos B+ sin A sin B]
=¢0s52x —cos2x

=1

= RH.S.

Question 3:

2 . . 1 2 X4V
L‘DE;.‘{-I-(I{‘.IH}") +{HI]'[I—H]]1}’} =4dcos” Y

Prove that:

Answer

COSX +Cosy 4 sinx —siny :
L.H.S. =

= cos” X +c0s” v+ 2cosxcosy+sin’ X +sin’ y—2sin xsiny

1‘ - E : - : - -
= (cos” x+sin x)+(cos” y +sin’ y)+2(cosx cos y—sin xsin y)
=1+1+2cos(x+y) [cus[ﬂwH]:{cﬂsﬁumsﬂ—sinﬂsinﬂ}]
=2+2cos(x+y)

= 2[]+C{}5[:~:+ '»]]

:2[]+2cm3(ﬂ—5]—1} [CGSZA:ZWSEA—]]
2

{ £
2 X4y i
=4-:-:ls'L ~ = RHS.
2
Question 4:
2 . . 2 . o2 A=Y
{::m;x —cns;}'] +(5;|nx ~siny) =4sin” .
Prove that: 2

Answer

COSX —COSY "4 SINX —siny i
L.H.S. =



=08 X +c0s" V—2c0osXcosy +5in° X +5in° y—2sinxsiny
=(cos™ x+sin” x) +(cos® y +sin’ y) - 2[cos x cosy + sin xsin y]
= l+l—2[cos(x—y]] [cns(;\—B]:cnsﬂms B+ sin A sin B]

=2[1-cos(x-y)]
=2[1—{I—Esinl(%JH [cos2A =1-2sin" A ]

=4sin3["‘3’]:R,H.5_
2

Question 5:

Prove that: SiNX+sin3x+sin5x +sin7x =4cosxcos2xsin4x

2)of2)

ALH.S. = SinX+sin3x +sin 3% +sin 7x

Answer

. . A
sinA+sinB = Esm[
It is known that

=(sin x +sin 5x )+ (sin 3x +sin Tx]

. X +5x X =5x L 3x+Tx Ix=Tx
=25|n[—J-cns[ J+'-."sm[ ]cus[ ]
2 2 2 2

= 2sin3xcos(—2x)+2sin 5x cos(-2x)

=2sin3xcos2x +2sin 5x cos2x

= Emsﬂx[sini%x +sin Sx]

=Ecuszx[?.sin[hzjx]-CDS[BK;SKJI

= 2-:05231[25111 4x ~cos[—x}]

=dcos2xsindxcosx = R.HS.

Question 6:

{sin?x+sin5x}+[sin‘}x+5in3x] a6
= tan 6x

Prove that: (cos7x + cos5x) + (cos 9x + cos 3x)

Answer



It is known that

Jel53)

sin A +sinB = ZSill[‘ﬁ;—B]-CUS[%], cos A +cosB =,.cus[A+

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

L.H.S. = (cos 7x +cos 5x )+ (cos 9x + cos 3x)

- [T+ 5% Tx—5x [ 9N+ 3X Ox —3x
= . — —
[ZCGS[Tx+SKJ-cus[?}L 5.\:]:|+|:2m3(9x+3?{]lms[9x £} ]:|
2 2 L2 2

- [2sin 6x - cosx]+[2sin 6x - cos 3x]
B [2 cos6x - cos x]+[2 cos 6x - cos 3x]

i

_ 2sin6x[cos x +cos 3x]

 2cosbx [cns X + C0S 3}{]

= tan 6x
= R.H.S.
Question 7:
. . . ] X 3x
SIN3X +5in 2x —=sinx = 4sin xcos—cch—
Prove that: 2 2
Answer

L.H.S. = sin3x+sin2x—sinx



=s1n3x +{5jn 2x —sin .‘-;}

ot _
=sIn3x+ 2cns(2x+x]5in[2x = | sinA—sinB=2cns(A+B]sin[ﬁ EW
L2 2 L 2 2 )

- 4

=sin3x+[2ms(3?x]5m(§”

h, =

. Ix . x
=smn3x+ 2 cos— sin —
2 2

. 3x Ix 3x . 0x . .
=235 -— cos—+ 2 cos— 511 — [suﬂA: ESmA-cmsB]
¥ “¥ il 2

. (Ex“_. Ix C(x
=2¢cos| — || sin| =— |+sin| =
L2 2 2

| o

-

-

(4

- J I 3 mh

54 Z . -f [sin.ﬁu+sinB=25in|A+B|cns[ﬂi|
\ J 2 )

4 ™

Ix ) b4
=2cos o 2sin xcas| 5 |
LS

=43zin xms(iJcos[R—K] =RHS
T ?

r -

Question 8:

fanx =—=—
3 , X in quadrant II

Answer

Here, x is in quadrant II.

T
— X T
i.e.,

=

A
b | =
SR

. X x X
sin—, cos— and tan —
Therefore, 2 2 2 are all positive.



. 4
It is given that tanx=——.

: : —4Y 16 25
sec'x=Il+tan" x=1+| — | =l+—=—

3 9 9
2 9
Co8" x=—
25
3
= cosx=1—
3
As x is in quadrant II, cosx is negative.
-3
COSY =—
-ﬁ

g

= X
Mow, cosx =2cos” E -1

i -
=T |: CGSE 15 positive



x_2 .+ sin is positive
PG . 5 ! pos

sin—=
5
9
51N v L . J
tan% - i - g =2
cos
> &)
5i11£, (:n.*;E andt;mi ﬁ, ﬁ and 2
Thus, the respective values of 2 2 2are 9 3

Question 9:

. X X X 1
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< X <—
2
T X 3n
= —a— < —
2 2 4

X X ., X

COs — tan — 51N —

Therefore, 2 and 2 are negative, whereas 2is positive.

D 1
It is given that cosx ==—.

LA X
cosx =1-2sin" —
2
L. X —COs X
=8N — =
2 2
1) ]
1—[— | el | 4
. X 3 3 1 2
=sin’ == L= ===
2 2 2 2 3



gin—= s =
2 3
cosx =2cos ——1
Now, 2
1
I+| —
X l+cosx 3
= 008 — = =
2 2 2
|
=5 C05— = —

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.

; T
e, —<X<T
2

=3
b3 |
2|3

X X

51—, COS — tan —

Therefore, 2 2 , and

P S L.
. S]ﬂ; 15 pGSItI\-"Ej|

=

_[3:]_@) ]

. X X X
sin—, cos— and tan —

Vo

2 2 2 are 3

. 1
5Ny =—
4, xin quadrant II

X

2 are all positive.




A . 1
It is given that sinx =

, . 1y
ﬂos'x=]—s1n'x=1—[—] =1

4
J1s

=LK = ———
4 [cosx is negative in quadrant II]

[

115
16 16

4 ]_4+-JE
S8

A _
2 2 2

. PR S ..
= Slﬂ? = I:',' SlI‘I; 15 pDSITWE‘:|

&

X X . .
=cos_ = [ cos - Is Pusntwe]




i

) 3+3~JE]
1:ar1—=5m2 == ! - ”3+2""|E
cos}: B—EJI_S] JE—EJE
- 4

. J3+2Jﬁxs+2ﬁ
8-2J15 8+2415

6205 502455
= . = :44—5
64— 60 2

sini.. |::I:J:~3i and timi JE_FE\IIE, JE_Z\E.,

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

and 4+~.|"E



