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
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1 S
() 16 Giy - 4 Gii) 3 (Gv) ©
Answer
11
() 16
We know that n radian = 180°
11 . 180 11 45«11
So— radain=——x— degree= . degree
6 n 16 o d
:M degre;—_ﬁ:j dﬁgl'ﬂﬁ
22x4
3
=39= degree
8
:3"}°+3X 0 min utes [|°={1(l']
1 .
= 3*J'“’+22’+? min utes
=39°22'30" [1I'=60"]
(i) - 4
We know that n radian = 180°
. 1807 (—4
—4 radian —@x{—-’-ﬂ deg ree _2—2{} deg ree
Fls

., 53 .
=220+ :~‘+ﬁ min utes

=—229°5'27" [1'=60"]
Sn
(iii) 2
We know that n radian = 180°
o radian = @xj—ﬂ degree =300°
n
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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
i 377
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

|

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’.
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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
»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
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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, I = 15 cm

15 ) ] .
# =— radian = < radian
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(iii) Here, / = 21 cm

21 7
# = — radian = — radian
7 2

Fole
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Exercise 3.2

Question 1:
Cosy=——
Find the values of other five trigonometric functions if 2 , x lies in third
quadrant.
Answer
1
Cos Y =——
2
1 1
SSeC XY = = ,ﬁ:—E
cosx [_ | |
7 |
=/

sin’ x+cos’ x =1

—sin’ x=1—cos’ x

"

L fo1e
=s5in" x=1- ——J
L2

. 2 1 3
=sn x=l-—=—
4 4

. 3
—rsinx =+——
5

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

V3

BNy = ———

CO5CCY =

—
I:-Jf;:-l
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L
-
=
w
4%
L
=
Il
‘ —~
Il
|

13
secx = —
Find the values of other five trigonometric functions if 3, x lies in fourth
quadrant.

Answer

- ? ¥
sin“x+cos  x=1

. ] el
—sin x=Il-cos x

=sin"x=1- W
W13

25 144
169 169

= 8inx = ]—
13

Since x lies in the 4" quadrant, the value of sin x will be negative.
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\ 12
Ssinxy=—-—
cosecxy = ! 1 ___B
' sinx [ 12]) 12
15)
/—l:_:'.\|
sinx | 13 ) 12
lanx = = =— _
COS X (ﬁ) 5
13
] 1 3
cotxy= = ==
tan x '"_IEW 12
L 5

Find the values of other five trigonometric functions if
quadrant.
Answer
tanx = ——
2
1 12
cotx = = =——

tanx [ 5 5
12

& ~
[+tan” x =sec” x

[ 50 .
=14 ——J =sec’ x
I".'

j ]
= l4—=52C"X
169 \
— =sec X
144
13
= SEC Yy =+ —
12

any =——
1'3 . .
=, x lies in second
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Since x lies in the 2" quadrant, the value of sec x will be negative.

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°.

. . . e 1
58N 765° = sin (2% 360° +45°) = sin 45° = 5

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°.

o

197 1 ) m =
Stan—=tanb—m = tan[ Om+— | = tan— = tan 60" = /3
3 3 X 3 3

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°.
s

R E AN . 3
.'.5111|—Tnlzsml—Tﬂ-l-ixf:r[]zﬁm[EW:\"l
) Iy A

-
\ 3 J =

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°.
" 151 [ 135m ’ T

Socot| ——— |=cot| ———+4n |=cot—=1
'\. 4 .-'I I'-\. 4 s 4
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Exercise 3.3

Question 1:

. 2T ) - T 1
517 —4+C08” —=tan” — = ——
Answer
' * + H ) T[
51N° — <+ CO8™ ——tan~ —
L.H.S. = 3 4
1Y 1y 2
2 2
1 1 1
e
4 4 2
= R.H.5.
Question 2:
. LI w3
28In" — 4+ COSeCT — o8~ —==
Prove that 6 6 i 2
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Answer

n - . T
2sin” E+cmm, — s —

,_

T

n
I
Tl

Il

b

-
| —
_t

|

7]

o]

7]

&
o | =
e,
[
| —
S

ok | = k2| =
: -

e

I

Question 3:

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

Answer

5T Smo. L.m
cot™ —<+Ccosec—-+3tan™ —

L.H.S. =

:{ﬁ)icm‘:[“‘g]”%y

T
=34cosec—+3xn—

=34+241=6
=R.HS

Question 4:
in T 5 T
2s5in- —+2cos —+2sec-—=10
Prove that 4 4 3

Answer
. . AT LT . T
28in’ =+ 2cos” = 4 2sec” —
LH.S = 4 4 3
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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]

(i) tan 15° = tan (45° - 30°)
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tan 45° — tan 30° tan x —tan v
= . tan (x - y) = —————=
| +tan 45% tan 30°

V3 -1
f N

]“[,jj] J_+|

| +tanxtan v

Question 6:

T g NE: T )
CDS[— —x]cns[——}'W—sm(——x]sm[——w] sin(x+y)
Prove that: 4 4 ) 4 4

Answer

T i (T N
COS| ——X |COS| —=¥ |=sIn| —=x [sin| ——¥
4 ] [_4 ] [4 j [4 J

NERTR RS
el ({3 )
v 2cos AcosB=cos(A+B)+cos(A-B)
[—Esin AsinB=cos(A+B)—cos(A-B) ]

2t o (25 )+ (35 )

T
=cos| ——(x+y
[2 { ”}
=sin(x+y)
=R.HS
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Question 7:

o
tan +X 2
(4 ]_[Iﬂanx]

(n ] | —tan x
tan -X
Prove that: 4

Answer
tan A + B nA—tan B
tan{A+B}:u and tan{ A - B)——a”
It is known that |-tan Atan B | +tan A tan B
b
tan —+tanx
4
m T |+ tan x
fan| —+X I —tan— tan x P N2
4 \ 4 J 1—tanx l+tanx
== <= = =R.HS
(ﬂ j s [l—tﬂn.\:] ] —tan x
tan| ——x tan——tan x S
4 4 l+tanx
bl
1+ tan ~ tan x
oL.H.S. = 4 J

Question 8:
cos(m+x)cos(-x) .

=¢ol™ x
sin(‘.rt —x]cos(g+ x]

Prove that

Answer

cos(m+x )cos(—x)

x|

LHS.=

sin(m —x) ms[

| A

[ cos x |[cos x]

~ (sinx)(-sinx)

—{:{}H_ X
—sin” x
=cot” x

=R.HS.

Question 9:
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3 Y
c05[3—m . -Jcos (2m+ x}[cm (3—“ - J{J +cot (2x +-‘f:'} =1
3 2

-

cns[g +x]{]ﬂﬁ{2:r[ +x}[cm (j_ﬂ— x] +cot(2x +.r}}
L.H.S. = 2

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

) SiNX  COosXY
=sinxCosx +

cosX  sinx
a 3 .l
) 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(1'l +1)xsin(n+2)x+2cos(n+ I]xms{n+2}x]

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

2 +cus{[n+ I)x +{r1+2}x}+cos{[n+l}x —(n +2].‘(}

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

=%x2cns{[n+l].‘<—(“+2]x}

= U{‘.IH{—K:I =cosx =R.HS.

Question 11:

[311: ] (311 \ .
cos| — +X |—cos ——KJ=— 2sinx
Prove that 4

Answer
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cosA—cosB = —Esin[ Aj B}sin[ﬁ]

It is known that

T )T
CO5| —+X | —CO5| ——X
ALH.S. = 4 4

. T,
=-25in—sinx

] )
=_Jw—mginx

5
=—\.E.~;inx

=R.H5.

Question 12:

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

It is known that

. . . A A— . . 3. -
sin A +sinB = 2sin| 245 cos A B]* sin A —sin B = 2cos| 275 |sin A-B
2 ) 2 2 ) 2

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

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

L e +dx By —dx ox+4x ) . [ 6x—4x
=| 2sin COs 2eos J.}un
2 L 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
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= R.H.S.

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

It is known that

SRy (A- (A +R A-B
COSA+EGSB=3¢{,5[A1 BJCOS' th]‘ cos A —cosB = —2sin| A+B |sin[%TBJ
A L L L /

7

F A F

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

= (cos 2x + cos 6x) (cos 2x — 6x)

. Y . LY N e Iy —
= li:(aﬁ(h ox qus[h mJ —Isin[_x HOx |3in{ X=6x)
2 2 2 ) 2

= I:Zmﬁ dx L‘L}ﬁ[—:’_.‘{]i i—Exin dx Hin{—Exj]

= [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

+ 1

. Y -
:|:2:;i|1 “hzﬁh szzﬁxJ + 2sin dx

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

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

= 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)
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= 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)

S0 B3 23
{ﬁ.ﬂ[ P cos( 2

[cos4x
gin 4

’)

][’? sin4x cos x|

= 2 C0S 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 —cosSx  sin2x

Prove that Sinl7x—sin3x  cosl0x

Answer

It is known that

N _ ) _
cns.&—cns]—i:-isin[ﬂ_kﬁ |5in[H], sinA—sinH=2cns(H+B |sm[’* B]
2 ) 2 2 ) 2
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cos9x — cos 5x

~L.H.S = sinl7x —sin3x

o el [9x+5:~’.] ) [9}{—5}{]
—L 81N - 5N 5

B (|?x+3x] X [l?x—s.x]
2cos .5In
2 2

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

2cosl0x.8in Tx
5in 2x

cos | 0x
=R.HS.

Question 17:

sin 5x +5in 3x
—  —tan 4x
Prove that €0S3X+C0s3x

Answer
It is known that

Eit1|fﬂg.+slnI3=Esin[FH-Bm:{m('ﬂ!‘_lﬂ~ CDSH+CGSB=ECGS[A-l-B]CGS[A_B]
2 ) L2 2 2

sin 5x +sin 3x

~L.H.S. = COs3X +cos3x

) (5x+3x) [5:&—3;&]
2sin .COS
2 2
B (5x+33] {53—3;{]
2cos .COS
2 2

_ 2sindx.cosx
2cosdx.cosx
_sindx

cosdx
=tandx =R.HS.

Question 18:

SiNX —siny tan XY

Prove that S95% TCOSY 2
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Answer

It is known that

\ _ _
5inA—sinB=2c05(A:B |5in[AqB]. cnsﬁ+cﬂsB=2cus[A:BJms(ﬁijB]
s [} &

sinx —siny

+L.H.S. = COsX +CO5Y

5
i v v
2c05[x+}],c05LK }J
2 2

Question 19:

SN X +sin3x
— = tfan2x
Prove that COSX+C0s3x

Answer

It is known that

VAR _
sinﬂ+sinl3=25in['ﬁigﬂ|+:os| A B|~ cnsﬂ+cus}3=3ms[h:ﬂ]ms[ﬁ B]

S 2 )

SIn X <+ sin 3x

~L.H.S. = COsSX+cos3x
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o o ()H-BEJ [K—Ex]
L 51N - CcOs 3

[x+3x] (x—h]
2cos COs
2 2

sin2x

- cos2x%
=tan 2x
=R.HS

Question 20:
SN X — SN 3x .
——————=125inx
Prove that SIN X —CO5 X
Answer

It is known that

sin A —sinB = ZCGS(A;B]QH(A;B]‘ cos’ A—sin’ A =cos2A

sIn X —sin 3x

AL.H.S. = sin’ x —cos’ x

5 [x+3x]. (x—Bx]
2cos sin
B 2 2

—C082X%

- 2cos 2xsin [—x}

—C0s 2%
=-2x(-sinx)
=2sinx =R.HS,

Question 21:

cosdx +cos3IN+cos2x
=cot3x

Prove that SIN4x+sin3x +sin2x

Answer

cosdx + cosIN 4+ cos 2x

L.H.S. = sin4x +sin3x +sin2x
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(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], su1:1+51nB:23|11(ﬂ;B]Cﬂﬂ A BH

L2

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—[

otAcolB-1
'.'EU[(,"!'L-i-B}:LU L
cot A+cotB
= cot x cot 2x - (cot 2x cot x - 1)
=1 = R.H.S.
Question 23:
4tanx(|—tan1 x}
tandx = = ;
Prove that I-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)
_ 2tan2x
I—tan® (2x)

|“’ 2tanx )

L —tan® x
| | 2tan x
L —tan® x

(' 4tanx
| —tan” x

4,

- dtan” x )
(I—tan:.\;]'
|'/ 4tanx )

-x]—lan:xj
[I —tan” .\'}: —4tan” x
(I—tanjx}:

4mnx[l—tan" x}

{1—1an3x:]:—4lan:x

dianx {1 —tan” x)

| +tan x —2tan” x —4tan” x
4tan x{l — tan” .\:)

| —6tan” 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)3-3(2cos?x-1)[cos2x =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

Question 1:

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

TEI’]K‘\IE

i

. T 4w 7 T =
It is known that tan; - J3 and tan[T |= tan[n+§ |=tan— =3
r z‘l 3

41
3

T
Therefore, the principal solutions are x = 3 and

T
MNow, tanx = 1an%

T
= x=nn+—_, wherene Z
3

s .
x=nm+—, whereneZ
Therefore, the general solution is =

Question 2:

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

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

Sm

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

s
MNow, secx =sec E

m 1
— COSX = C085— BCCX =
3 COs X

T
=x=2nnt—, where ne 7
2
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T
x=2nnt—
Therefore, the general solution is 3 ,whereneZ2

=

Find the principal and general solutions of the equation 01X -3

Answer

=

cotX = —/3

' ']T -5
It is known that cot—= \,"'_1

i

T i = ' s s =
Coeot| m— 1 —cot —/3 and cot| 2m— —cot —a.n'f._ﬂ
) i) L 6 6

: Sm (s
1.e., cot 6 = /3 and cot c =—/3

sm 11
Therefore, the principal solutions are x = 6 and 6 .
Sm
Now. cotx =cot ?

am 1
—fanx =tan — cotx =
i) lan x

ST
=X =N7 +?_ wheren e 7

5w .
x=nn+-—, where ne Z
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— =12
§]
I Y {
bl T n T
{:{}H{:‘L‘| T+ |: —cosec— =-2 and L‘{}H{:‘L‘| 2n-—- }: —gosec— =2
| J §] \ (§] 6
. n 1ln
Le. cosec— =-2 and cosec—=-2
6 i)
Tn 11z
— and —
Therefore, the principal solutions are x = 6
T
MNow, COSecx =cosec—
. . Iz 1
—= S5INX =51n— COSCCX = —
6 sin x

n -llrl P
= x=nn+(-1) ?T where ne 7

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

Question 5:

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

cosdx =cos2x

= cosdx—cos2x =10

[4x +2x jlﬁin[ 4.&:2.\1]:{]

"'|| _ R
{','msh—msﬁz—25in{ﬁ+BJsin(h B ”
2 2

= sin3xsinx =10

= =25In

=sinix=0 or sinx =10

SAx=nm or x=nm wherene 7
nim .

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

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

cosdx+cosx—cos2x =10

IN+X In-=-x ‘A+B "A-B
:>2ms[ : \]ms[ : \]—coszx:ﬂ [ms.ﬁmosﬁ:?mﬂ 5 ]costx H
2 \

5
F -

=2c¢os2xcosx—cos2x=0

= cos2x(2cosx-1)=0

= cos2x =10 or 2eosx=1=0
1
= cos2x =10 or COSN = N
m T
.'.Ex:[2n+I]? or cosx =cos—., wherene Z
A . ]
A T s
—>x:(-n+I]Z or Xx=2nnt—, whereneZ
-]

Question 7:

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

sin2x+cosx =10

= 2sinxXcosx+cosx =0

=> cosx(2sinx +1)=0

=cosx=0 or 2sinx+1=0

MWow, cosx=0=cosx = (En + l] T . wherene 7

s

2sinx+1=0
, -1 .t . = . Yy . Tm
::>51m=;=—=—5|n—=sm| TT+— |=sin ?:+—J=5|n—
2 6 L6 6,
w T .
= x=nn+(-1) e where ne 7
7[ n T
(2n+1)= ornu+(-1) —, neZ
Therefore, the general solution is 2 6
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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

= tan 2x(tan2x +1) =10

=tan2x =0 or tan2x+1=10

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

nm
= X=-—, where ne 7

tan2x+1=1)

T T m
=tan2x=—l=—tan—=tan| 7—— [=tan—
4 L 4 4

-y

am
= 2x=nn +—. wherene ¥,

nm 3
=X = +—, where n e 7
2 8
nm nt  3n
or [ ,nef
Therefore, the general solution is 2 2 8
Question 9:

Find the general solution of the equation sin X +sin3x +sin5x =0

Answer

i X +sin3In+sinsSx =10
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{5in.‘<+5it15x}+sin 3x =10

. . ; AT
::*[Esin[xZS}LJCOS[K ,}3}\]:|+Sil'l3k'=(} sin A +sin I?.=151'n( \:B]ms(j‘ﬁ Bﬂ

= 2sin3xcos(—2x)+sin3x =0
= 2sm3INcos 2 +smix=10
= sin3x(2cos2x+1)=0

=sin3x=0 or Zeos2x+1=0

Now, sin3x=0=3x=nn wherene ¥
) nm
ie. x=—, wherene 7
3
2eos2x+1=10

-] by s
= CcOs2X :?: —C0S— =COS| T——
3

=

2n
= COS2X = CO5—

2n
= 2Ix=2nn+ . . where ne £
3

T
= x=nnt—., wherene Z

=

nm
— ornnt—, nef
Therefore, the general solution is 3 3
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NCERT Miscellaneous Solution

T O 3n 5w
2008 —C05 — + 08 — + c05— =1
Question 1: Prove that: : ~ 13 13
Answer
L.H.S.
9m am am
=2C08—cos—+cos——+Cos—
3 13 13 3
it 5= 3n 5n
T T 3 3 3 X+y X
=2¢0s——cos— +2cos I3 13 |oqs| 13 N K {cusxﬂ:osy:kns[ E}qus(
-1 i
T Om 4 -
=2¢cos—cos—+2Cc08—C0s
13 13 13 13
m O 4 T
=2Co0s 3] ﬁ+2|: 8~ CO8—
13 13 3 13
;| 97 dn
=2¢cos—| cos—+cos—
13] 3 13
97  4n 91 4n
T 2 - -3 =~
—2cos—-| 2¢os| 1313 |¢os| 1313
13 2 2

T T St
= 2005 - 2C08—Cos
13 2 26
T 51
=208 —x 2% 0xcos—
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) €os x

2

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

C0S 3% cos X +sin 3x sin x —(cnsz X —sin’ '-;)

{:(15{3}; - x} —c0s2x [cus{ﬁ - F}] =cos A cos B+ sin A sin B]

=082y —cos2x

Question 3:

X+

. ,
{L‘UE;.‘{ 4+ COs }"} +{HI]11—H]]‘[ }’} :4(:(352
Prove that:

Answer

LH.g = (cosX +cosy) +(sinx—siny)

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

= (cos” x +sin’ X )+(cos’ y +sin’ v)+2(cosx cosy—sin xsiny)

=1+1+2cos(x+y) [cus(ﬁ+H]z({:ﬂsAL‘mB—sinAsinB]]
=2+2cos(x+y)
=2[]+cc}5[x+\]]
:2[]+2c053LH—5J—I [cos2A = 2cos’ A-1]
2
{x v )
=4cos’ | \+}J=RH%
L 2
Question 4:
rl . . ) . s A=Y
(cosx—cosy) +(sinx—siny) =dsin” ==
Prove that: :
Answer
LHg o (cosx—cosy) +(sinx—siny)
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=08 X +c0s" V—2c0osXcosy +5in° X +5in° y—2sinxsiny
=(cos” x+sin® x) +(cos” y +sin’ y) - 2[cos x cos y +sin xsin y]
= l+l—2[cns(x—y]] [cns(A—B]:cnsﬂms B+ sin A sin B]

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

=4sinf[“‘3’]:R,H.5_
2

Question 5:

Prove that: SINX+sin3x+sin35x +sin7x =4cosxcos2xsin4x

ool 57

Answer

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

JLH.S. = SINX +5in3X +81in 53X +sin 7X

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

. X +5x X —5x L34+ Tx Ix=Tx
Esm[ ]~cns[ J+’25m[ ]CDS[ ]
2 2 2 2

= 2sin3xcos(—2x)+2sin 5x cos(-2x)

=2sin3xcos2x +2sin 5x cos2x

= Ecnszx[sinh +sin Sx]

=Ecoszx[zsin[h:jx]-cos[h:h]]

= Ecoszx[zsin 4x -cns[—x}]

=dcos2xsindxcosx = R.HS.

Question 6:

sin 7x +sin 3 in9x +sin 3
(sin 7x +sin x}+[$1" X +5in 3x) = tan 6x

Prove that: (cos 7x +cos5x) +(cos 9x +cos 3x)

Answer
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It is known that

_RY !
sin A +sinB = ESI'II[A;B]-COS(¥J~ cos A+cosB =3005(A;

B‘]_WS[A;B)

(sin 7x +sin 5% )+ (sin9x +sin 3x)

L. o (cosTx+cos5x)+(cos9x +cos3x)

1
[
“
=
S
-1
F
.I_
A
F
L
o
=]
[4]
T T
|
.
ka3 |
LA
P
- vy
—
+
1
[
M,
—
=
-
4 R+
el
s
B -
L)
—e T
o
]
||
Led
-
—
L1

e |
e
] |
L
F
L i
1
+
—
5]
L]
=]
i
—
=]
E
]
Ladt
]
., -
L]
=]
]

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

_ 2sin6x[cos x +cos 3x]

 2cosbx [ms X + C0S 3}1]

= tan 6x
= R.H.S.
Question 7:
-
. . . ] X 3x

SIN3N +5Iin 2x = sinx = 45in X cos—cos—
Prove that: 2 2
Answer

L.H.S. = sin3x+sin2x—sinx
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=510 3x + [sin 2x —sin .‘-:}

i ™, s ]
2x + (2x—x) A+BY . (A-B
. Ix+x) . [ 2x—x ; . o
=s5In3x+ Zcus| —Jsm —| smA—snB=2cos sm |
7 | ¥ | | ) ]
L \ - ., -} . = /]
- - |'/3x\' . "'x\J
=sm3ix+| 2cos |51n
7 7
L L= W=
. Ix . x
=smn 3x + 2 cos— sin
2 2
. 3x Ix 3x . 0x . .
=2sn ‘COS b2 Cos s1n [smL“lemn ﬁ.-cnﬁﬂ]
) g . 7
'/3):\"_ Y "%
=2cos| — || sin| — |+s1n -
L2 o WL
- L -
f(3x\'| M%) [ 3x | \c\'|
IxY L. 2 ) \2 2 ) L2 : . (A+BY  [(A-B)
:Ecm( Esm-k‘ L_\L) FCOS Y VLS A £ 1 sin A+ sin B=_R]]'l| |cns
T | ol “ ¥ \
b= A - - - 4 ., - 4
rd \I_ . -
:Ecos[ 2sin 1~u:|nns| |
A Ly,
" e - ™
X 3x 3
4sin xcos| —Jcost— | EHS
2 -
L= L=
Question 8:
fanxy==—
3 , X in quadrant II
Answer
Here, x is in quadrant II.
T
e |
i.e.,
T X ™
R
4 2 2
. X X X
5111 —, (:{IS; and tan —
Therefore, 2 = 2 are all positive.
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. 4
[tis given that tanx=——.
3

5

, . —4 16 25
sec y=l+tan " x =1+ =l+—=—
3 9 9
, 9
COs X =—
25
3

= C0SX =% —
5

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

COSY =—
. 5

L X
Mow, cosxy=2cos 3 1

5

— 2 = 2cos? 2]
5

b | =

X X . s
=S —=—= nC0s— 15 positive
2 5 [

4
-

b |
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::-'iinx— 2 e sinx is positive
sin = JE < sinz pos
.oX 2\-‘%
SsIN— =
5
i
sin - t ?—J
X o -
tan — = 2 NS =2
2 cos [ 1 ]
2 |5
= =
. X x X 245 5
sin—, cos— and tan — L._ L and 2
Thus, the respective values of 2 2 2are 9 3
Question 9:
. 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.
e, m<x <
2
T X 3n
- — L — < —
2 2 4
X X . X
COs — tan — 5imn —
Therefore, 2 and 2 are negative, whereas 2is positive.

It is given that cosx =

. o2 X
cosx=1-=2sIn" —
2
Lo x l—cosx
=8N — =
2 2
g .I"'\I g .l
() (1) ¢
. 1 X L3 \ 3 c
== 8In —= ")I: :i:—
2 2 2 2 3
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= sins = V2 [ sin > is positive}
2 3 2
sin—= \Ex ﬁ = \E
2 3 B3
cosx =2cos’ ~—1
Now, 2
| ] 3—]] Z)
I+| —
a X l+4cosx 3 3 3 |
= C08 — = = = = =
2 2 2 2 2 3
= cos~ = I [ cos~ is negative}
J3
x_ 1 3 -
COS— = ——= X —r = ———
2 3 3

. X X X
sin—. cos— and tan—
Thus, the respective values of 2 2 2 are 3

k]

‘J'E _f, and —\E

Question 10:

. X X X . 1

sin—, cos— and tan— 5INX =—
Find 2 2 2 for 4 , X in quadrant II
Answer

Here, x is in quadrant II.

, T
e, —<X<mu
2

. X X X
SN —,C05 — tan —

Therefore, 2 2 and 2 are all positive.
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It 1s given that sinx =

: . 1y 115
cos'x=l-sin"x=1-|— | =l-—=—
4 6 16
Jis
LS ==
4 [cosx is negative in quadrant II]
1_(_£“J
.. X l—cosx L4 4+415
sin” —= = =
2 2 2 8
= sin~ = 44415 [ sin— is positive
2 8 2
44415 2
8 2
B S+2\."'E
N 16
842415
4

X, .
toCos— 18 pnsnwe]
2
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8+2415 |
anX oo 4 V8+2415
.

" Js—2415 ‘ V8-2415
4

-3 | =

cos

b3 |

'8+2JGX5+2JE
8-2J15 8+2415

_\’(H*Ew‘ﬁ} _8+215
\ 64-60 2

4+415

—2.15
ﬁinx~ ::ns:: and tzmK Nl{g-l-z‘lﬁ, .JE “\Illr.

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

and 4+'\I'I'E
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