Chapter 3 — Trigonometric Functions
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Question 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° = mtradian

T s Sm ;
S 25% = —— w 25 padian = — radian

180 36
(ii) —47° 30’
-4?1—
—-47° 30’ = = degree [1° = 60"]
=95
2 degree

Since 180° = mtradian

-95 x {(-95\ . (=19 3 : —19
radian T radian =

a ree = 7 radian
2 180 \ 2 ) L36x2) 72

(iii) 240°
We know that 180° = i radian

: 4 ;
s 2400 = LI 240 radian = - radian
i |

(iv) 520°

We know that 180° = it radian

1 . 2 ;
S5200 = L % 520 radian = L radian
| B0} L
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Question 2:

Find the degree measures corresponding to the following radian measures



(USEE=E]
. T

11 S Tn

(nﬁ(m—4w)3(m 6

Answer:
11

(i) 16

We know that i radian = 180°
11 \ 180 11 45=11

oo — radain =—x— degree= . degree
16 T 16 nxd

45117 315

g Rt degce

= 3@2 degree
8

360

=392+ min utes [19=60"]

; 1 .
=399 422+ = min utes

=39°22'30" [1'=60"]
(i) — 4
We know that it radian = 180°
. . [80=7(—4
—4 radian '—@x{—4} deg ree -_X—{} deg ree
T 22
—252 |
= degree = —EZ‘J'ﬁ deg ree
T L. L [1°=60]
-
=—229°+5 +ﬁ min utes
=-—229°5'27" [|' .—ﬁ{]"]
Sn
(i) 3

We know that it radian = 180°

i radian = @xj—ﬂ degree =300
3 T 3

i
(iv) ©



We know that it radian = 180°

. 180 74
?Hradmn = —x—T =210°

T ¥]

Question 3:

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

360
20 o

~Number of revolutions made by the wheel in 1 second = 6V -
In one complete revolution, the wheel turns an angle of 2mt radian.

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

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

Question 4:

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

{ 3

Use 1=— |
an arc of length 22 cm* L

Answer:

We know that in a circle of radius r unit, if an arc of length | unit subtends an angle 8 radian
at the centre, then

et
:

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

22 . 22 Tx22
D= radian = =0 X deg ree = ixtasls deg ree
100 100 22 % 100

126 3
==, dezree=127 degree=12°36' [1°=60"]
"

Thus, the required angle is 12°36".

Question 5:



In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length of minor arc of
the chord.
Answer:

Diameter of the circle = 40 cm

40 A
— cm =20 cm
-.Radius (r) of the circle = 2

Let AB be a chord (length = 20 cm) of the circle.

£

7N

AT~ B
In AOAB, OA = OB = Radius of circle = 20 cm
Also, AB =20 cm

Thus, AOAB is an equilateral triangle.

T ;
— tadian

.0 =60°=3

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 [

20m
— &m

Thus, the length of the minor arc of the chord is 3

Question 6:
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’*. Let an arc of length | subtend an angle of 60° at
the centre of the circle of radius ry, while let an arc of length | subtend an angle of 75° at the

centre of the circle of radius r».

T . =
— radian ~— 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 8 radian

{
== orl=rd
at the centre, then r
i '-.51
_‘.;":r'"[ :-1|1d.n’=:
3 12
Lok S Y
— =
3 12
]
===
4
r._3
= -L==
r, 4

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

Question 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

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 £,
It is given thatr = 75 cm

(i) Here, 1 =10 cm

2

1) : .
7= o radian = radian

15

(ii) Here, 1 =15 cm

15 . l .
! = — radian = — radian
75 3

(iii) Here, 1 =21 cm

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

'
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Question 1:



COSY =——

Find the values of other five trigonometric functions if 2 x lies in third quadrant.
Answer:
1
COR XY = ——
1 |
Lsecx = = ==2

sin® x+cos* x =1

—sin x=1—cos’ x

i i
= gn x=1-| = 1
rd

2

.3 | 3

= gn ¥r=]l-——=—

4 4
_—;-sin.r“ig

Since x lies in the 3" qguadrant, the value of sin x will be negative.

= V3
e =—-—
osee 1 I 2
COS ey = = — ==
sinxy J3 ) J3
3
- ﬁ]
4 2
mx | < [
tanx = = = =4/3
COs X ’r_ i
)
cotx = = —l—
T tanx 43
Question 2:
; 3
S5IMxX=—
Find the values of other five trigopnometric functions if 3, x lies in second quadrant.
Answer:

s5INxy=—
i



L..‘l

COSCCE X = = =

&
sln X {

sin® x+cos’ x=1

Jd

Ead | i

1;.

‘L.-"l

2 . 7
= cos x=1-sin"x

A
W am

3 3
=05 x=1=| =
z
l"n.
e ] q
—scos x=1-
25
" 16
=S 0 X =
25
4
el 0 e e
a

Since x lies in the 2"9 quadrant, the value of cos x will be negative

Question 3:

cotx =
Find the values of other five trigopnometric functions if

-hl-..-r

, X lies in third quadrant.
Answer:

3
cotx=—
4



) | | 4
anx = =- = —
cot x [3”ﬁ| 3

4

|+tan” x=sec™ x

5

4 J
=% l+[—J =sec’ x
3

16 5
= | +—=sec ¥
9

25 5
D—=SeC" X
9
= secxy=*4—

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

5

S seCY=——

L

cosgC XY =

sinx 4

Question 4:

Sy =—
Find the values of other five trigopnometric functions if 5 | x lies in fourth quadrant.
Answer:

13

SeCY =—



sin” x+cos x=1
—sin° x=l—-cos” x
- {5
= sin“x=1-| =
V13
25 144

= sin’x=l-—=—
169 169

; 12
=sinx=%t—
13

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

I'I
SEMY = = —

COsECX = = =
sinx [_13* 12
|3J

3
lanx = = e e
COS X 5 5
tl_‘a
] |
cotxy = B ==
tan x ;’_121 12
ho:
Question 5:
5
tanxy =-—
Find the values of other five trigonometric functions if 12 x lies in second quadrant.

Answer:

2
tainxy=-—
p=



I
tanx [ S 5
12

l|+tan” x =se¢c™ x

colx =

N2
=14 ==—| =sec”™x
12
25 ;
= |+—=s52C" X

13
secx= |2
I 12
cosy=s——= ~=——
SEC X 13 13
)
sin x
tanx =
COs X
5 3 ginx
12 |21
t 13
) 5 12y &
—iinx=| — T | S
12, 13) 13
| 13
cosecxy=——=—a—r=—o
sinx [’5] 5
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 2t or 360°.

2.8in 763° = sin (2% 360° +45°) = 5in 45° =

lﬂ| i

W

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 2t or 360°.
. cosec (—14107) = cosec(—1410°+4x360°)

= cosec (—14107+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 rtor 180°.

197 I ( m T -
Stan——=tan6—m =tan| 67+ = |=tan— = tan 60° = \/3
2 o \ 3‘ g ot
Question 9:

sin(—“—xﬁ

Find the value of the trigonometric function

Answer:

It is known that the values of sin x repeat after an interval of 2t or 360°.

. Ny . { lin Yoo [mY) A3
S8M| ——— |=sin| ———4+2xIx [=sm| — |[=—
3 N 3 ! 33 2

Question 10:

f Iin]
cot| ——
4

Find the value of the trigonometric function
Answer:

It is known that the values of cot x repeat after an interval of mor 180°.
[ 15z [ 15n A it

Soeot| ———— |=cot| —+4n |=cot—=1
L4 ) L4 / +
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Question 1:



i K 5 1
SN —=+C08 —=—1an" —=——
4] 2
Answer
51N~ — -+ COS™ tan™ —
L.H.S. 4
Bl & g
=[] +3) 0
.
4 4 2
=R.H.5
Question 2:
4T ®: a3
28in" — +Cosec” —Ccos- —==
Prove that 6 6 3 2
Answer:
T

. 3| s TE 5
25in" —+cosec” —oos —

L.H.S. = 6 6 3

Al o2

Question 3:

; M L R
cot” —+cosec—<+3tan™ —==0H
Prove that

Answer:

. L 5 . s R
cot™ —+cosec—+3tan” —

L.H.S. =



-

23]
. B V3

T |
=3+{:{15ec—+3x:{

It

=34+24+1=6

=R.HS

Question 4:

4 3 5 i
2sin” or + 2 cos” E-In— 2sec” 52 10
Prove that g

Answer:
L 3m

2sin”
L.H.S =

2 TE 5Tk
+2eos —+ 2sec” ;

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]



(#E 5 HE)
_ wﬁ 1 _'\JIE-!-]
22 W2 22

(ii) tan 15° = tan (45° — 30°)

tan 45° —tan 30° tan x —tan y
= lan{x—y}:

| + tan 45° tan 30° [ | +tan x tan y
S RNEES
o 43 o3
1) B+l
Sy | (GRS . &
&) 5

Ber (B s

B (B)(B-1) (Y -y
423, &
525

-
-

%l{(zl(z* frcos{ (23 )-(2) }
*2cos AcosB=cos(A+B)+cos(A-B)
[—Esin AsinB=cos(A+B)—cos(A-B) j|



2ol - o (2
o T-xry)

=sin(x+y)

=R.HS

Question 7:

T
tan| —+x )
[4 J_[Iﬂanx]

(TI ]_ | —tanx
tan| ——x
Prove that: 4

Answer:
tan(A +B) = AENB g an(a-py=tmA-tanB
It is known that | —tan A tan B ' |+tan Atan B
™
tanEHanx
_ 4
i3 T | +tan x
tan| —+Xx I —tan—tan x N2
4 \ 4 ) l-tanx 1+ tan x
== = = =R.HS
(n ] T [l—mn.\:] | —tan x
tan| ——x tan ——tan x
4 -+ | +tan x
i
|+ tan — tan x
~L.H.S. = 4 J
Question 8:
cos{m+ x)cos(—x .
( Joos (%) =col™ x
; m
sin(m —x}cos(—+x}
Prove that 2

Answer:



cos(m+x)cos(—x)

LHS.=

_[-cosx][cosx

sin{m - x]ms(%+ xj
]
)

(sinx)(—sinx
= —I:J'.}Ein: X

—sin’® x

= {.:ﬂt: X
=R.HS.

Question 9:

ms[iﬂ +x Ju(}s{?.:r: + _1-}|:cm( & x] +cot (2m + x}} =]
2 7
Answer:

i
::0:-'.[;; +_r]ms{2n: +x}|:m1 ( ;?—- x 1 +cot (2n +_'r}:|
L.H.S. =

Yoo z

= sin xcos x[tan x +cot x|

. SINX COSx
=SINXCOS X +—
COsX  sIinx

) sin® x+cos’ x
= (sinxcos x )| ——————
Sin X cos 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)x sin(n + 2)x + cos (n + 1)x cos(n + 2)x



:%{1ﬁn(n+l)xﬂn(n+2]x+2umﬂn+l]xmﬂ{n+2}x]

| {cos{(n +1)x—(n+2)x}—cos{(n+1)x +(n+2)x} J
|

2 +cns{[n+ 1) x +{n+2}x}+ms{[n+l]x —(n+2)x

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

=%x 2cos{(n+1)x—(n+2)x}

=cos{-x)=cosx =R.HS,

Question 11:

3n ] (Sn ) :
—+X [—cos| ——X |=—+2sin X

Cos [
Prove that

Answer:

A

.-’-"L+I3] o —B}
.sml
2 2 )

cosA—cosB = —Zsin(
It is known that

=-2sIn [E}sin X
4

==2%in [ﬂ—E]Sin X
4
=—-2sin Ea-'in X
4

= —Ex]—xsiﬂ!{
ﬁ

= —ﬁsinx

=R.HS

Question 12:

Prove that sin? 6x — sin? 4x = sin 2x sin 10x

Answer:



7 . TA+B) A-—B] ; f 3y . —-B
51nﬁ.+5lnB=23m| i |{:05[ e g X mnf‘x—5|nU=2cus| A Jsm(u]
\ 2 A 2 J W 2 2

4

It is known that
-L.H.S. = sin?6x — sin24x

= (sin 6x + sin 4x) (sin 6x — sin 4x)

i [ OX +4X fox—4x ) fox+dx) | [(bOx—dx
-_ ..!‘l!ﬂ. v L“.]."‘i| B | jc"]q| e pa .."11”1 e ————
. 2 v 2 .2 2

Z P A L
= (2 sin 5x cos x) (2 cos 5x sin x)
= (2 sin 5x cos 5x) (2 sin x cos Xx)

= sin 10x sin 2x

= R.H.S.

Question 13:

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

Answer:

It is known that
¥+ b i - { = b i -
cnsA+msB=2ms(’qj BJcns| rﬂ?B}_ cos A—cosB = —2sin| ﬁqB |sin[ﬂja}
o2 AT 2 . 2 ,

. r

-L.H.S. = cos? 2x — cos? 6x

= (cos 2x + cos 6x) (cos 2x — 6x)

2y 0N Ix—6x i
:{st( ~ ]cuﬁ( = ﬂ[—lsm
2 L )

Fy !

|sin

2x+6x ) . {2.\.—6_\}]

= I:E cos dx cos(-2x) [ =2sindx Hin{—l\;]]
= [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

_ [Esiﬂ(lr-zl-ﬁ.\' )COS(E.\';&' )] + 25in 4x

. . . (A+BY (A4-B)
vsinA+sinB =25|n| ------ — Jms = |:|

L FaA A \, P

=2 sin 4x cos (4€“ 2x) + 2 sin 4x
=2 sin 4x cos 2x + 2 sin 4x

=2 sin4x (cos 2x + 1)

=2 sin 4x (2 cos® x 4€“ 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)

__ cosdx . Sx +3x Sx —3x
T min 4dx [25111[ 2 )Cos[ 2 ):|

[ sin & + 510 B =25in[ﬂ;E )cos[‘a‘;E ”

= [m) [25i114_1.'|::os_1.']

gin dx

=2 cos 4xcos x

R.H.S. = cot x (sin 5x 4€* sin 3x)

cosx|. (Sx+3x) . (5x-3x)
= """ | 2cos .smt
SINX | 2 ) 2 )
[ . (A+B) . { A-B)
sinA-sinB = 1::{15| ‘s;|n| |
2 5
| L L ol
COS X

[2cos4xsinx]

sinx

=2 cos 4x. cos x

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



Question 16:

cos9x —cosS5x sin 2x

Prove that sinl7x—sin3x " cosl0x

Answer:

It is known that

N -
cos A —cosB =—25in[A:B Jsin[’d’k2 BJ‘ sinA -sinB= Icns(

cos9x —cosS5x

-L.H.S =sinl7x—sin3x

ot (9x+5:~:] : (9}:—53]
—2sin .5in
2 2
- (I?x+3x] . [i?x—?::-‘.]
2cos sin
2 2

_ =2sin 7x.sin 2x

2eosl0x.8in 7x
5in2x

cos [ 0x
=RHS.

Question 17:

sin 5x + 510 3x
—  —tandx
Prove that €0s3x+cos3x

Answer:

It is known that

sinA +sinB = lsin[ A+B

5in 5x 4510 3x

~L.H.S. = cosix +cos 3x

. [5x+3x] {5:&—3;&]

2sin COS

_ 2 2

- [5x+3x] [Sx—h]
2¢os 3 .COS

2sindx.cosx

[ S

2eosdx.cosx
_sindx

cosdx
=tand4x=R.HS.

A

\
s J cos A+cosB = IEGS[A +

+
2

B

|

)

sin[

A-B
2

A-B

e

1

)



Question 18:

sinx —siny tan XY
= [an

Prove that “OSX TLOSY

Answer:

It is known that

sinA—s5nB = Ecus[ +B JSI'TI[AT_B} cosA+cosB = Ecns[

CO5| ——
- 2 2
sinx-siny

LHS. =Cosx+cosy

Question 19:

sin X +sin 3x
— —tan2x
Prove that €Osx +¢0s3x

Answer:

It is known that

\ _RY
5inﬂ+smB=lsin[A;BJms[ATB l cnsﬂ+cnsB=2cﬂs[
/

Cos
2 2

5in X + sin 3x

~L.H.S. = cosX +cos3x



Question 20:
H L
§In X —sin 3x

— =25inx
Prove that 5N X —C05 X

Answer:

It is known that

sinA —sinB= ECQS(A; B]s]n(%ﬂ]. cos' A—sin’ A =cos2A

sin x —sin 3x

LL.H.S. = sin" x—cos’ x

[x+3x)_ (x—h]
Leos| —— (8| =—=—
2 2

- —C08 2X
~ 2cos 2xsin (—x)

—C0s2x
=—2x(—sinx)
=2sinx=R.HS.

Question 21:

cosdx +cos3x +oos2x

=cot3x
Prove that Sindx +sin3x+sin2x

Answer:

cosdx +cos3x +cos2x

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



(cosdx +cos2x )+cos3x

(sindx +sin 2x )+ sin 3x

dx 4+ 2% dx-2x%
2cos 5 Cos B +C0s3x

o dn+2x dx=2x :
2sin 5 cos ~ + 5810 3X
= L

A

+

(A-B
5

[ cosA+cosB=2 cm{

| ]

2C083X COS X +C0% 323X
2sin 3% cosx +sin 3x
cos3x(2cosx+1)

—

sin3x(2cosx+1)
=cotix =R HS
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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)

cot 2xcotx -1
cot X +cot 2x
cotAcotB-1
cot A +cmBJ

= cot xeot 2% —[ ][ulrl 2%+ cot x}

[ cot{A+B)=

= cot x cot 2x — (cot 2x cot x — 1)

=1 =R.H.S.

Question 23:

4tanx(1—tan’ x)
tan 4x = s —
Prove that |-6tan” x+tan” x

Answer:

2tan A
tan 2A = L
It is known that I—tan” A

B]ms[ "‘igB]. sin A+sinB= Esin[ﬂjﬂ |m

I
\

-

)



~L.H.S. = tan 4x = tan 2(2x)

_ 2Man2x
I—tan® (2x)
N
2’ Etan:\J
L1—tan” x
]—( Et'dl'l_‘{ \|-I
| —tan® x
f o dlanx ]

L1=tan™ x

4tan’ x

_[I—tan:x}:
|'( 4lan x ]
\1—tan® x

) (I—lﬂn:x}:—fllun:x

(I—tanr.\:}:

4tan x [_I— tan” x}

{l —tan” .'-:]: —4tan” x

dtanx [ | —tan” x]

l+tan’ x —2tan” x —4tan” x
4IHI]H(|—L’1II:.\L}

= ; =R HS,
|—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 —23in22x[0032A= 1 —23in2A]

=1 - 2(2 sin x cos x)? [sin2A = 2sin A cosA]
=1 — 8 sin®x cos®x

= R.H.S.

Question 25:



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 [(2 cos®x—1)3-3 (2 cos? x—1) [cos 2x = 2 cos® X — 1]

=4 [(2 cos® x)® — (1) — 3 (2 cos® x)? + 3 (2 cos® x)] - 6¢c0s® X + 3
= 4 [8cos®x — 1 — 12 cos*x + 6 cos®x] — 6 cos®x + 3

2 2

=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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Question 1:

—

Find the principal and general solutions of the equation fanx =3

Answer:
|'_
tanx =+/3
! T (4n ) A T -
It is known that tan— =3 andtan| — |=tan| 7+~ |=tan— =3
3 L 3 X 3 3
T 4m

Therefore, the principal solutions are x = 3and 3 .

-
Now, tanx = tan J:
s |

T
= X=nn+—, where ne Z
i |

T
x=nmum+—, wherene 7

d

Therefore, the general solution is

Question 2:

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



Answer:

secx=2
. s Sm n s
It is known that sec—=2and sec—=sec| 2m—— |=sec_=12
i | o o 2
T ST
Therefore, the principal solutions are x = 3and 3 .
T
Now, secx =sec—
3
T 1
—» COS X = COS— seCX =
3 COs X
T "
= x=2nnt—, where ne Z
e
-
x=2nm+—
Therefore, the general solution is 3 whereneZ

Question 3:

Find the principal and general solutions of the equation €0t % =—v3

Answer:

iy

cotx = —+/3

-

It is known that Cﬂtg = J_w
. s = T T
cot{n:—-— ] =—cot—=—+3 and ccri{in— = |=—cot==—/3

6, 6 L6 6
" m 1l -
Le., cot = = —+/3 and cot s =—3

ST lln

Therefore, the principal solutions are x = © and 0. .

a7
Now. cotx =cot—

o 1
—tanx = tan — cotx =
[} lan x

4 ,
= X =Nn +?_ where ne Z

Sn :
x=nm+—, 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

T
cosec— =2
6
| T T T T
Scosec| mt+— |=—cosec— =-2 and L‘(}sﬂcl 2n - J: —cosec — =2
, 6, b \ 6 H
. -.'"'I‘{ 1];:
ie. cosec—=-2 and cosec— =-2
T 1x
— and —

Therefore, the principal solutions are x = ©

Tn

Nﬂ‘lr"r".. COSEC N = CO5CC

. . In { ] ]
:‘>SLHX=SLHT COSECCX =—
il

n ?| .
= x=nn+(-1) ?T where n € Z

?J
X =nm+ (_ 1}n —1, where ne 7
Therefore, the general solution is

Question 5:

Find the general solution of the equation €084x =cos2x

Answer:

cosdx =cos2x
= cosdx—cos2x =1
( 4x +2x W
2 )

r 4 \ 3
{ uusﬂ—msﬁ:—lsin[-ﬁ L. Jmn[h—E—'”
2 3

(4x=2x%)

= =25in sin| ———— J:fl
O TR

= sin3xsinx =10

—sginix=10 or sinx =10

S 3N =nm or v =nmn, wherene 7
nw .

= e or x=nm, wherene 7

3



Question 6:

Find the general solution of the equation €0s3X+cosx—cos2x =0

Answer:

cosdIx+cosx—cos2x =0

3x+x Ix—-x A+B A-B
:*;Ems[-- — Jct}s[- =g )—coszxzu [msﬁwmsﬁ:lcw(-- = --]cos[-‘-’- ZH
\

= 2cos2xcosx—-cos2x =0

= cosEx{Zcosxn [}:D

= cos2x =0 or 2eosx—~1=0
1
=cos2x =0 or cosx =
m n
LA =(2n+1)5 or  cosx=cos—. whereneZ
& - |
L T T
= x=(2n+1)— or x=2nn+—, whereneZ
il 3
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

T
Mow, cosx=0=cosx= [Zn + l]::r where ne 7
2sinx+1=0

. o Tl'xl c ( Y . Tm
= sinx =—=—sin—=sin| T+— | =sin| T+— |=sin—
2 & G E:J 6

e

i n -
= x=nn+(-1) 5. where ne Z

Tn

(2n+ l}-iE or nu+(-1)"—, neZ
Therefore, the general solution is 2 6

Question 8:

Find the general solution of the equation sec’ 2x =1 tan2x



Answer:

sec” 2x =1 —tan2x

= 1+tan’ 2x = 1 —tan 2x
=tan’ 2x+tan2x =0
= tan2x(tan2x+1)=0

= tan2x =1 or tan2x+1=0

Now, tan2x =10
= tan2x =tanl
= 2x=nn+0, where ne 2

nm
= X=—, wherene Z

tan2x +1=10

s b
:>tanzx:—l:—mn—:tan[n:——]:h —
4 4 4

= 2x=nmn +3£. where ne /.

nt  3m
=X=— + é-.whumnez

nm nt 3n

Therefore, the general solution is 2

Question 9:

Find the general solution of the equation $in X +8in 3x +sin 5x =0

Answer:
sinX +sin3x+sinix =0

(sinx+sm35x)+sin3x =0

. [ x+5x x—5% : , . A+B A-B
:{Zsm['{ - %]cos[‘{ 5 kﬂ+5u13x=ﬂ smfﬂ"a+smi3r=251n(’a = --]ms(— = ﬂ

= 2sin3xcos(—2x)+sin3x =0

= 2sm3xcos 2x+sm3Ix=10



= sin3x(2cos2x+1)=0
= &in iy = or 2eos2x+1=0
Mow, sin3x=0=3x=nm wherene 7

) nm
e, x= s where ne Z

2
= Ccos2Xx= C{}HT

2m
= 2x=2nnt—, wherene Z
.

T
= x=nnt—, wherene 72
o

=

nm i
— grant—, nel

L]

Therefore, the general solution is 3 3

Page No 81:

Question 1:
b O in 5w
2008 — 05—+ 08—+ cos—=1(
Prove that: 13 13 13 I

Answer:

L.H.S.



m On 3T 5n
= 2cus—c05—+:.us—+u}s—
3 13 13 3

5w
+

T
= 2C05— CO0Ss
13

- - - cos -
13 13 13 13

[ 9n 41
£ Cﬂﬂ—+Lﬂ‘a—
13 13 13

9  A4n 9n _4n
2¢os cos| 1313

T

3

2cos—cos }
26

T
= 2¢Cos

[}

T S5n
— x2x0xcos—
13 26

=0=R.H.S

Question 2:

Xty
cosx +cosy =2cos > cos

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 — €c0OS X) COS X

. ' '} = ¥
=s8in3xsinX+5In" X+ Ccos3XCosX — 05 ¥

= cos3xcosx +sin3xsinx —(cnsz X—sin’ \.‘)

= cos (3%~ x) - cos 2x
= Q052X —cos2x
=0

= RH.S.

Question 3:

[cus (A—~B)=cosAcosB+sin Asin B]

Page No 82:

i—Y
a

)



-

P i 3 . X+
cOs X 4+ C0Os }’} -I—(Sli't.‘{—.‘i]!'l }’} =4(:(1!il
Prove that: 2

Answer:

LHS. = (cosx +cosy) +(sinx—siny)’

=¢os” X+c0s” y+2c0osx cosy+sin® X +sin® y—2sinxsiny

=(cos” x +sin’ x}+[cns: y+sin’ y)+2(cosxcosy—sin xsiny)
=141+ 2cos(x+y) [cus[ﬁ-’t +B) =(cos Acos B-sin Asin B]]
=2+2cos(x+Y)

= 2[]+EU’S[.\C+ 1]]

:2|:]+2COSE(E;E]—I:| [cosZAzlmszﬁ—]]

(P
i X+Y .
= 4cos’ | —"']: R.HS.
3
N )
Question 4:
COSX — ::m;}']: +(sinx —siny )3 et S
Prove that: 3
Answer:

LH.S. = (cosx—cosy) +(sinx—siny)’

=cos’ X +cos’ y—2cosxcosy+sin’ X +sin’ y—2sinxsiny
=(cos® x +sin’ x)+[ms—' y+sin® y)-2[cosxcosy +sinxsiny]
=1 +1—2[un5-‘.[x —}')] [cns(ﬁ— B) = cos A cos B+sin Asin B]

:2[1—1:1)5{:{—}-‘}]
:2{1—{I—Esin1(x;}']H [CUSEA:I—Esinlﬁ]

X—-Yy

2

J ~RHS.

Question 5:

Prove that: Sinx+sin3x +sin 3x +sin 7x = 4cos x cos 2xsin4dx

Answer:



sinA+sinB= Esin(fs|L+ B)-CGS(A;B]

It is known that
LL.H.S. = sinX+sin3x +sin5x +sin 7x
= (sin x +sin 5x )+ (sin 3x + sin 7x)

o %45 X—5x% o 3x4+Tx Ix-Tx
= 2sin *COS +2sin CO%
¥ 2 2 2

= 2sin3x cos(-2x )+ 2sin5x cos(-2x)

= 2sin3xcos2x + 2s5in Sxcos2x

= 2¢0s 2x [sin 3x +sin 5x

= Ecuszx[isin[h :jxjrms[h ;Sx H

= Emszx[isin 4x-cos(-x }]

=4eos2xsindxcosx = RHS.

Question 6:

sin Tx +sin3 inUx +sin3
(sin 7x +sin 5x ) +(sin 9x +sin 3x) e

Prove that: (€08 7% +¢0s5x)+(cos9x +cos3x)

Answer:

It is known that

A+
sin A+sinB = Esin[ %2

BJ-CGS[#} cosA+cosB= Et:rcrs[’iIli ;B

(sin7x +sin5x )+ (sin 9x +sin 3x)

Jolt5?)

LHS = (cos 7x +cos5x )+ (cos9x +cos 3x)

[ Tx+5x Tx—5x% ) . (9% +3x Ox —3x
25in| ———— |-cos | |+| 2sin -cos
L 2 2 J 2 I -
T\{+5‘{ T\—Z‘P{"' Ox +3x Ox —3x |
2cos -COS +| 2cos - C0S
L2 2 2

B [2 5in Hx - cos x] + [Esln Ox -cl)s3x]

B [Emsﬁx-ms x]+[2m5(}x-cn53x]

_ 2sin6x[cosx +cos 3x]

2coshx [ms X + COS Sx]
= tan 6x

= R.H.S.



Question 7:

Prove that:

Answer:

L.H.S. = sin3x +sin2x —sinx

510 2% —sin ‘{]

X
Sin3x +sin2x —sinx = 4sin X os LG’ST

-

L 2

on
=sin 3x + J.,r:ns| = |hl ;t:'ﬂ

x+(
= 5IN 3% +{-cm

X
=sin3x+2 cos —_ f.m —
2 2

'KEXHI_ Iy . (x\
—-Zm'st— sin| — |+sm{—}
2 ) 2 ) 2
I [3.\:*‘ (x
i a +l:’_
x| ; 2 2
. 3(:05.[— 25 Lol e
2/ 2
.'r's b i
=.'£|r:i:!|5Lj i ?qm'{cnsLX]
2. 2
. .
X ix
=4sin '-<c03| ?J‘:GS[T% RHS
L =
Question 8:
fany==—

2, x in quadrant Il

Answer:

Here, x is in quadrant Il.

n
— X<
ie., 2
s
= —
4
o X X
sin—, cos— and tan —

Therefore, 2 2 2

xY . [(2x—x
Jsm

4

are all positive.

LY -

|:sin.*1 Fesin B=2smn

‘ +B 0
|J {sinﬂ—sinﬁzlcns( il ’,sin[
g ) /| 2

§

"LlEl“

i"A

BY
=]



It is given that tanx = —i.
2

4

2 3 —4 16 25
sec x=1+tan" x=1+|— | =l+—=—
3 9

2 9
LLC08 X =—
25

3
= cosx=t—

As x is in quadrant Il, cosx is negative.

-3

COs X =—
ﬁ

Now, cosx=2cos ——1

:.7*"—3:2{.05:-—11—1
5 2
= 2cos i:l——
2

= C05 —=
2 5
| =
:?COSE—E [. CUSE 15 pﬂS]tl\'Ej|
5
COS—=—
2 5
2 X
sin” —+cps —=1
2
= sin” —+ L]_zl
Js
; 1 4
=sin —=l-—=—
5 5
::aainx— e ik -;inx is positive
B e Gl
. 25
sin—=
2 5



-
. X x X 245 \E
sin—, cos— and tan — — . ——and 2
Thus, the respective values of 2 2 Zare 3 5
Question 9:
. X X X 1
51—, 05— and tan— COSX = =——
Find 2 2 2 for 3, x in quadrant Il
Answer:
Here, x is in quadrant Ill.
; In
LE, X <—
2
m x 3
= — =
2 2 4
X X ., X
COs — tan — 8111 —
Therefore, 2 and 2 are negative, whereas 2 is positive.
Foou |
It is given that cosx = o
s X
cosx=1-2sin" —
2
. 2% 1-cosx
51N =
2 2
) | |
i={=5) (43) 4
. 2 X 3 3 3 2
= 5in" —= = ==
. 2 2 2 3

:\smg—ﬁ ; 51115 is pnsune}
, V2 3 6
SiN—=—=X— = —
2 3B 3
cosx =2cos A -]
Now, 2
( ]] (3—1] [2“‘
4| == 4
I?‘__,x_l+msx_ = . 3_,____3__/I_1
3T 2 T 2 T2 2 3



X | - .
—5 COs— = — [ cos— Is negatwej|

e

:JIE* _-f, and —\E

. X X X

SN, €OS and tan—
Thus, the respective values of 2 2 2 are
Question 10:

o X X X : ]
51—, CO5— Ei.nd tan— 5INX =—
Find 2 2 2 for 4 | x in quadrant II

Answer:

Here, x is in quadrant II.

, i
e, —<x<q
2
T X T
= L
4 2 2
. X X X
51N —, C0S8 — tan —
Therefore, 2 2 and 2 are all positive.

It is given that sinx =

: s G
cos" X=l-sin"x=1l={—| =l—-——=—
L4 16 16

Jis

=S N = ———
4 [cosx is negative in quadrant II]



ok 4+¢E g, 2
:>51n?= : wosin— s positive

X . g
©EOS— IS PHSItI‘u‘E]

=

sin — 4

I

§
[ )
=]
(7]
b | g b2
o =]
]
(o ]
3
N
[{]
<
|
| B
5

,_,

[u]

=
|
1

|

) J3+2Jﬁx8+zdﬁ
8-2415 8+2V15

(8+2V15)  gi215
= L = =4+J15
64 — 60 =

i
sini_ ::n:;E and tani ”{S_FEJE‘ V'rE ._\J"E :

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

and 4+u"ﬁ



