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° = rtradian

T . . S5m .
S 250 = —— % 25 radian = — radian

180
(ii) —47° 30"
a7t
—47°30"= 2 degree [1° = 60']
95

2 degree

Since 180° = mtradian

95 no (=95 . [ =19 . =19 _
deg reg = —x radian T radian T radian
2 180 \ 2 ) L36=2)
.
S4T30 = 7 radian
(iii) 240°

We know that 180° = rtradian

. 4 .
so2400 = T x 240 radian = -7 radian
3

(iv) 520°

We know that 180° = rtradian

1 ) 267 .
SL3200 = i*x 520 radian = % radian
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Question 2:

Find the degree measures corresponding to the following radian measures



(L‘sr:n::g]
-Ilr .

11 5T T

(i) 16 (i) — 4 Giii) 3 (iv) ©

Answer:
11
(i) 16
We know that it radian = 180°

11 . 180 11 45x11
~.— radain = —x— degree =
16 16

degree
x4

45x11=7 315
=—— degree=—— degree
22x 4 8
3
=39= degree
8

360

=397+ min utes [Iﬂ =6l ’]

-
=39°422" 5 min utes
=39°22'30" [1'=60"]

(i) — 4

We know that it radian = 180°

. 180 7(—4
—4 radian —@x{—-i} deg ree _X—{} degree
L 22
—252 I
= T deg ree = —EE‘}W deg ree
——2290+'Tﬂ min utes [1°=60']

5 .
=-220°+ 5'+ﬁ min utes
=—229°5'27" [1I'=60"]

S

(i) 3
We know that it radian = 180°

L radian = @x S degree =300°
n



We know that it radian = 180°

. 180 71
—T[radmn = 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
30 -6

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

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

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

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

Question 4-:

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

A

{ 7

L Use = "—J
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 8 radian
at the centre, then

6="
"

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

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

5

0=

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

— cm=20cm
~.Radius (r) of the circle = 2

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

2

ZEN

AN J0con B
In AOAB, OA = OB = Radius of circle =20 cm
Also, AB =20 cm

Thus, AOAB is an equilateral triangle.

T radian
.0 =60°=3

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 F
m T}j —  20=m
—= S AB=""c¢m
320 3
20m
— Cm

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

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 r4, while let an arc of length | subtend an angle of 75° at the

centre of the circle of radius r».

b8 ) Sm .
— 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 6 radian

[
@=—orl=rd
at the centre, then r

.‘.I:E zu‘u:‘_lJ’:ﬂ
3 12

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 8 radian

="

at the centre, then F
It is given thatr =75 cm
(i) Here, | =10 cm
10 ; 2 .
= - radian = — radian
(ii) Here, | =15 cm
= E radian = l radian
T 3
(iii) Here, 1 =21 cm
21

2 . 7 .
# = — radian = — radian
T4 25
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Question 1:



Find the values of other five trigonometric functions if

Answer:
1
COSX =——
] ]
SLsecxy = =- \:_2
COSX l
- |
=t

sin® x+cos’ x =1
—sin’ x=1—cos’ x

. 3 ‘o
—=sin x=1=| =——
L2

. 3 |
—=s5n ¥y=l-—=

"

L S—

e |

. 3
= sinxy=t—
5

COSY =——

2 x lies in third quadrant.

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

tanx = mx "‘, : —xﬁ
Cosx 1Y
L_EJ
colx = =L
tan x ﬁ
Question 2:

Find the values of other five trigonometric functions if

Answer:

sinx=—
ﬁ

sinx =

| L

, X lies in second quadrant.



5

1 3
.

] —_—
sin x [

COsCC X =

LA | Gl || =

sin® x+cos* x =1
= cos  x=1-sin’ x

P 5

Y 3y
=05 x=1-| —
L5
. 9
=08 x=1-
23
. 16
= 05 X =
25
4
== eosx=t—
5

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

4
SLCOSY = ——
5
1 1 5
secxy = = -=——
cos x (_41 4
L3
.'“3]
t \5, 3
anx = =— =—
Cosx l_il} 4
b, 5{
4
cotx = =——
tan x a
Question 3:

cotx =
Find the values of other five trigonometric functions if

| w

, X lies in third quadrant.
Answer:

coty=—
4



tan x = ==

cot x [3]
4

l+tan” x =sec” x

wl-h

[4]’ .
= 14| —| =sec’ x
3
16 ’
= l+—=s5ec" x
9
25 ,
= —=s5ec" x
9
S RECX =% —
3

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

3
SseLxX=——

lad

i
= sinx (
h

1 5
cosecy =——=——
: 1

Question 4:

SeCN =—
Find the values of other five trigonometric functions if 3 | x lies in fourth quadrant.

Answer:

SEC Y =—
5



| I

COSX = =—=—
secx 13 13
5

- ? ¥
sin" x+cos” x =1

. 3 el
—sin"x=1-cos" x

T

] | 5 -
= sin’ x =1—| —W

13
. 25 144
=sh ¥x=]—-——=——
169 169
. 12
—=E5Nx=x—
13

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

. 12
SENXY =——
cosec x = B
' sine [ 1212
i)
K—lf'.\|
s1n x 3 ) 12
tanx =t = B3/__ -
COS X ( 5 ) 5
13
] 1 3
cotx= = =——
tan x '“_IEW 12
-
Question 5:
fany =—-—
Find the values of other five trigopnometric functions if 12 x lies in second quadrant.
Answer:

anxy=-—



tanx [ 5 5
L 12

. .
[+tan” x =sec x

cotx =

'».I_"
:‘;l+[—'—J =gec’ X

2
25
:b]+]——'iE'C X
169 3
=5eC” X
144
13
= Secy =+ —

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 2mt or 360°.
5.8 765° =sin(2x360°+45°) =sin45° =

1
NG

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°.
s cosec (—14107) = cosec(—1410°+ 4 360°)

= cosec (—1410°+1440°)

= cosecil® =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 m or 180°.

197 | ' T s =
Stan—=tanb—m = Ian[ Om+— | =tan— = tan 60° = /3
3 3 \ 3 3

Question 9:

Find the value of the trigonometric function

Answer:

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

Ty 1] : 3
.'.sm(——“J=sml—Tﬁ+2x2ﬂw=sm[Ew=£
3 — ! 3)

-~

Question 10:

( |5nJ
cot| ————
Find the value of the trigonometric function o4

Answer:

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

"y

Iy " ¢
E-Dt| —E |= le —E+4n l =|:m£=]
o4 ) .4 ) 4
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Question 1:



. 2 1L 4+ 1T - I
SIN° —=+C05” —=tan” —=——
4 2
Answer:
, 3 1L + I -+ I
81N~ — =+ 08 —=tan~ —
L.H.S. = 6 3 4
1y [V )
= = | = — 'I"
z)+(z) -0
4 4 2
= R.H.5.
Question 2:
., 2 T 1??'[ - TO 3
28in" — -+ COs eCT — 08~ —==
Prove that 6 6 302
Answer:
. 2T LT L T
28in” —+CcosecT —Cos —
L.H.S. =
(5 v (=53]
=2 —| +cosec’ | m+— || —
2 62
:2x—+[—msec£] [l]
6 4
1 a1
— _2_ =
()
1 4 1 3
=—+—=—+I=_
2 4 2 2
=R.HS
Question 3:
LT Smo,. .m
cot” —+cosec—+3tan  — =6
Prove that
Answer:

5T St am
cot™ —<cosec—-+3tan” —

L.H.S. =



=[\ﬁ] +c{:sec[n—%]+3[%y
1

T
=3+cosec—+3x—
(3] 3

=34+2+1=6
=R.HS

Question 4-:

u 2 3‘ 3 -
2sin” —T[+ 2cos” T + 2gec” T 10
Prove that -

Answer:
2sin® 28 4 2cos® 4 2sec? &
L.H.S = 4 3
f 32
:3{55n| - +2| I_ | +3{3}
' W2 '
=2‘-[sinE +2x—+8
| 4
P | ,‘l:
:3[— +1+8
. 2)
=1+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 ¥ + COS X sin y]



(&5

sl

r
Answer:
T
0s X |cos| ——
23]
=—| 2¢cos| ——x |cos
2_ 4
1l [i‘t ] T
=—| cos -
2_ r
Rl
+—| cosd| =
eos{ (5

SN
4

"> 2cos A cos B= cos(A +B)+cos
[—2 Asin B = cos(A+B)-cos(

_B 1 \Ba
202 22 22
(ii) tan 15° = tan (45° — 30°)
tan 45° — tan 30° tan (x -
| +tan45°tan 30° !
| V3-1
sf NG
[_] 3+l
BB
G (B a0
3+l (V3+1)(V53- ) (ﬁ)"_(]f
EER
Question 6

{3




n
=cos| ——(x+y
5 { }}}

:sin[x+}f}

=R.HS

Question 7:

L8
tan| — +x 2
(4 ]_[Iﬂanx]

(K ]_ 1 —tanx
tan -X
Prove that: 4

Answer:
tan A + B A-tan B
tan( A +B}:u and tan( A _B):tam—an
It is known that |—tan Atan B |+tan Atan B
T
tan —+ tan x
4
n T | +tan x
an| —+x 1—tan —tanx 2
4 W 4 J | —tan x | +tan
== <= = =R.HS
(n j - [l—mn.\:] ] —tan
tan| ——x tan ——tan x
4 4 | + tan x
T
1+ tan =~ tan x
~L.H.S. = 4 /
Question 8:
cos| T+ xcos(—x y
{ ) ( } =col” %
. T
sin —x]cos(—+x]
Prove that 2

Answer:



cos(m+x)cos(—x)

sin(m - x}cos(§+ x]

LHS. =

_ [~cosx][cosx]

(sinx)(-sinx)

=008 X

—sin’ x
= {:{Jt: X

=R.HS.

Question 9:

3 A

c05[3—ﬂ: - .\-Jms (27 + x}{cm [3—“ —~ J;J +cot(2n +-‘f}} =1
2 2

Answer:

co&[ﬂ +x]ms{2n +x}{cm (3—H— x] +cot(2xn +.r]:|
2 2
L.H.S. =

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

) Sinx  CoOsx
=SINXCOS X +

cosxy  siny

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

=l=RHS.

Question 10:

Prove that sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)Xx = cOS X

Answer:

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



[Eﬁin(n + I]x:-;in(n + 2]x +2::U:~'.(n + I]xms{n+2) x:l

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

ra | —

2 +cos{(n+1)x +(n+g}x]+cus{[n+l]h’ _(n+2]x]

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

=%x2cns[[n+l]x—("+2]"}

= c:ﬂs{—x:l =cosx = R.HS,

Question 11:

[311: J (311: ] .
COs| —+X |—Co8| ——X |=—+25inX
Prove that 4 4

Answer:
BJ ) [A—B]
.8in| ——
2 -

+
cosA—cosB = —Esin[ﬂ
It is known that

.
L[ 3m .
=-2sin| — [sinX
4
. T,
=-25in| m—— [sinx
4
. T,
:—Esmzsmx

——EXLXSiﬂ‘i
.J'E F

=—+/25inx
=R.HS.

Question 12:

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

Answer:



) . o 3 CA—BY ) . f 31 A-
31HH+SIHB=25I]1LA;B |C{JSL&I?BJ‘ smA—smB:stLA;L |5mLuJ
J J

It is known that
~L.H.S. = sin®6x — sin?4x

= (sin 6x + sin 4x) (sin 6x — sin 4x)

L+ dAx 6x—4x% ) fox+4x) . [ 6x—4x
=| 2sin 5 oS | Ei.:n.v.| |_5m
. 2 L2 ) L2 ) 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

A+B) (A—B

. (A+B) . (A-B)
cosﬁ+cosB=2¢os[ - Jccﬁs . ] cos A —cos B =—2sin| |sm[
F L “ \ A

2 2 J

~L.H.S. = cos? 2x — cos? 6x

= (cos 2x + cos 6x) (cos 2x — 6x)

c+6x ) 2x—6x) Ix46x ) . (2x-6
= li:ﬂs[h ox ‘ma 2x 0% —'_’h'in[_'\ Lo |5in{ x=6x)
2, 2 2 ) 2

= I:E cos 4x L‘U:‘.[—?_x]: [ —2sindx H'Ln{—Ex]: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

_ [Esin(lr -El-ﬁ.r )COS(EI ;S.r )] + Osin 4x

I ¢ 5 I )
s A+ sinB=35in| A+ B |cus| A-B |}
| L2 )L 2
=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 a€“ 1 + 1)
= 2 sin 4x (2 cos? x)

= 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)

_ cos dx - Sx +3x Sx—3x
T sin 4x [25111[ 4 )COS[ 2 )]

[ Vein A +sin B =25i11[ﬁ ;H )cos[ﬁ_ﬂ ”

2
= [ﬁ) [Esindlﬂ.'cos.‘r]

gin dx

=2 c0os 4x cos x
R.H.S. = cot x (sin 5x a€“ sin 3x)

COSX

(S +3x ). 5x-3x)
”cus| sm|

[ . (A+BY . (A-B)
sinA —-sinB = 1cns| JSII‘|| ﬂ
o200 2 )

sin x J

COSX .
=——|2cos4%5In 'a]

5in x

=2 coS 4x. cos x

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



Question 16:

COsY9% —cos 5y gin 2x

Prove that sinl7x —sin3x "~ coslOx

Answer:

It is known that

N - _ . 3 —
cosA —cosB=-2sin A+B |sin A B]‘ sin A —sinB =2 cos Ak |sm a-B
2 ) 2 2 ) 2

COs9N — cos 5x

-L.H.S =sinl7x —sin 3x

L9 +5x) L (9% —5x
—2sin .8in
2 2
ITx+3x ) . [ 17x-3x
2cos sin
2 2

_ —2sin 7x.sin 2x

2cos0x.5in 7x
5in 2x

cos | 0x
=R.HS.

Question 17:

sin5x 4+ 51N 3x
——  —tandx
Prove that €0s3x+cos3x
Answer:
It is known that

sinﬂ+sln|3=Esin['ﬂiJrBWEcsfﬂ_Bw. cusﬂ+cos}3=2¢05[A+B]cos[p‘_3]
2 0 2 2 2

5in 5x 4 5in 3x

~L.H.S. = cos5x +cos 3x

. [5x+3x] [5:{—3}1]
2sin COS
2 2
- [5x+33] [53—3;{]
2cos cos
2 2

_ 2sindx.cosx
2cosdx.cosx
_sindx

 cosdx
=tandx = RH.5.



Question 18:

sinx —siny . X-y
=tan

Prove that “O8X TcosYy 2

Answer:

It is known that

sinA—sinB = ZEGS(AJr B%in[%]* cos A +cosB =2cns[A;BJcns(A_B

J 2
sinx —siny

—
)
)
ER

2

Question 19:

sin X +sin3x
— —  —tan2x
Prove that €0sX+cos3x

Answer:
It is known that

sinA+slnB=25in[A+BWcosfﬂ_Bm c:}sA+cos}3=2cos[A+B]cos[A_B]
2 0 2 2 2

5in X <+ sin3x
~L.H.S. = cos X +cos3x



g (x-{-}x] (x—Sx]
L5IN - cos 5

B (x+3x] [:{—3:{]
2cos COS
2 2

5in 2x

cos2x
=tan 2x
=R.HS

Question 20:
sin X —sin 3x

— =2s5inx
Prove that 5l X —Co0s X

Answer:
It is known that

A-B

sinA-sinB= 2c05[ﬂ+

sin X —sin 3x

LL.HS. = sin"x—cos’ x

(x +3x) . (x—h]
2cos sin
_ 2 2

—cos 2x
- 2eos 2xsin [—x}

—o0s2x
=—2x(-sinx)
=2sinx=R.HS.

Question 21:

cosdx +cosIxn+cos2x
=cot3x

Prove that Sin4x+sin3x+sin2x

Answer:

cosdx +cos3In +cos2x

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

B]SIH[T} cos’ A—sin® A =cos2A



(cosdx +cos2x ) +cos 3x

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

- 4 4+ 2x dx =2x
2cos 5 cos 5 + c0s 3x

A (AN +2X) Ax-2x0
2sin ) Jcos . +3in 3x

{-.-ms;\ +cosB= Ems[ 'ﬁ;B]ms[ h;B], sin A+sinB :Esin[ﬁ; B]Cﬁﬁ|

2C083X COS X + 008 3%
25N 3X Cos X +s5in 3x
cos3x(2cosx +1)

sin3x(2cosx +1)
=cotIx=RHS
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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)

cot2xeotx —~1
cot X +cot 2x
cotAcotB -1

cot A +cotB }

:uctxcutlx—[ j|[uullx+n:ulx}

|:'.'cull:,-'-‘t +B) =

= cot x cot 2x — (cot 2x cot x — 1)

=1=R.H.S.

Question 23:

4tanx(|—tan1 x]
tandx = = "
Prove that |-6tan” x +tan” x

Answer:
2tan A

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

"A-B

b

9

)



~L.H.S. = tan 4x = tan 2(2x)
~ 2tan2x
I—tan® (2x)
[ 2tanx
Ll —tan® x

4

)
]_-L Etdm:]
|

| dtan” x

[I —tan” .'-;]:

|'K dlan x
L —tan” x

-

[I ~tan” \} —4tan” x
(I—tan: .\:}:

4tanx[l—tan:x]

(l—wnf .":]: —dtan” x
B 4lan_~;(1—tan:x]
" l4+tan’ x - 2tan? x - 4tan? x
_ 4tan x(l—tan3 x)

C]—6tan" x+tan' x

=R.HS.

Question 24:

2

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

= R.H.S.

Question 25:



4 2

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 (2 cos?x—1) [cos 2x = 2 cos® X — 1]

=4 [(2 cos® x)® = (1)3 = 3 (2 cos® x)2 + 3 (2 cos? x)] — 6¢cos? x + 3
= 4 [8cos® — 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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Question 1:

—

Find the principal and general solutions of the equation fanX =+3

Answer:

—

tanx =+/3

PP Iy 5

, T A 4 T T 5

It 15 known that tan— «,.'{_1 and tal1| — | tan| T+ tan — \u'f:
3 L3 L 3) 2

T 4

Therefore, the principal solutions are x = 3and 3 .
T
MNow, tanx = tan ;

T
= X=nm+—, where ne 7
i |

X =nm+ where ne 7

Therefore, the general solution is =

1

5]

Question 2:

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



Answer:

secx =2
i | A A i |

. s 5w T s
It is known that sec—=2 and seuT=seu(2n—:]=5ec: =2

T Sm

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

T
MNow, secx =sec—

T 1
— COSX = C05— SCCX =
3 COs X

T
= x=2nwt—, where n e 7/
a

x=2nm+ 2
Therefore, the general solution is 3 whereneZ

Question 3:
Find the principal and general solutions of the equation “OtX = -3

Answer:

cotx = —3
It is known that cntg=«,"§
T L — T b1
scot| i—— |=—cot= =—+/3 andcot| 2n— = |=—cot— =—+/3
- ( 6] 6 ( GJ 6
. Sn - 11m -
2. cot? = —'u": and -:-:H:T = —'u":

S 1l

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

L
Mow, cotx =cot——

am ]
= tan X = tan — cotx =
G tan x
5
=X =N7 +?, where ne 7

Sm

x=nm+-—, where ne £
Therefore, the general solution is 6



Question 4-:

Find the general solution of cosec x = -2

Answer:

cosec X = -2
It is known that

T
cosec— =12
§]
I N 4
T T T T
{J{}H{:‘L‘| T+ |: —eosec— ==2 and L‘(}HEL‘| 2n - J: -8 EC—==2
| 6 ) \ (3]

,

. Tn 1lx
ie. cosec—=-2 and cosec—=-2

Therefore, the principal solutions are x = ©

T
MNow. cosecx =cosec—

. . am 1
— S5INX =s5in— COSCCK = —
i) 5in x

[i] _llrJ P
= x=nn+(-1) ?T where ne 7

71
X =nm+ |[—] }n —1.. where ne 7
Therefore, the general solution is 6

Question 5:

Find the general solution of the equation €0s4X =c0s2x

Answer:
cosdx =cos2x

= cosdx —cos2x =10

£ A k) ¢ .
= —Esin[ﬂ Jsintﬂ] =)
2 2

"'.I _ Y
[':msh—msﬂz—Esin[ﬁJrBJsin[h B ‘]
2 2

o,

= gin3xsinx =10

=sgin3x=0 or sinx =10

S3x=nm or x=nm wherene 7
nm .

=N =— or x=nm wherene 7



Question 6:

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

Answer:
cosIN+cosx—cos2x=10

3

AN+ X IN-N "A+B
:~2uus[ S ]ms[ 5 ]—c052x=ﬂ [ms.ﬂwmsB:Emﬂ 5 ]co
- \

= 2eos2xcosx—cos2x =0

=> cos2x(2cosx—1)=0

= cos2x =10 or 2eosx=1=0
= cos2x =10 or COSX = 5
m T
.'.2x=[2n+I]; or cosx =cos—., wherene Z
A ¥
7 T T
= x=(2n+1)— or x=2nmt—, whereneZ
4 3
Question 7:

Find the general solution of the equation $in2x+cosx =0

Answer:

sin2x+cosx =0

= 2sinxcosx+cosx =10
= cosx(2sinx+1)=0

—cosx =0 or 2einx+1=0

pL8
MNow, cosx=0=cosx =[2n + l]:, wherene 72

2ainx+1=0
. I . Yy . Tn
=s5inx = :—5|n—:sm|:'t+— =sin 'III+—J=5IH—
i) \ (i) 6, )

8

“T .
= x =nn+(-1) ?ﬂ where ne 7

(2n+ I]E or mr[+[—1}I1 —_
Therefore, the general solution is 2

1]

Question 8:

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

nes

4

{

A-B

-
=

)



Answer:

sec” 2x =1 —tan 2x

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

= tan2x =10 or tan2x+1=10

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

nm
= X=—_-, whereneZ

tan 2x +1=1)

L b1
= tan2x =—1 :—tan—:tan[ﬂ:——]:lan—
4 4 4

In
== Ix=nm +—. wherene 7

nm  3n
=X = +—. wherene #
2 8
Ot o I +—.,nelf
Therefore, the general solution is 2 2
Question 9:

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

Answer:
sin X +sin3x+sinsx =0

(sinx +sin5x)+sin3x =0

= [Isin[x 25x)cos[x—ﬂ5x ﬂ+sil13x =10 sinA+smmB= Zsin[h:B]EDS(ﬂ :BJ:|

= 2sin3xcos(—2x)+sin3x =0

= 2sm3xcos 2x+smax=10



=»sin3x(2cos2x+1)=0

=sin3x=0 or Zcos2x+1=0
Now, sin3x=0=3x=nn. whereneZ
) nm

ie. x=—. wherene Z

2eos2x+1=10

-] b T
=> 082X = — = =C0S— =CO0S| T=—
2 3 3

2
= CO52X = COS—

2n
= 2x=2nnt - .wherene £
i |

T
= x=nnt—., wherene £

ni T
— ornmt—, neZ
Therefore, the general solution is 3 3

Page No 81:
Question 1:
14 Ox In Sm
2005 — CO8 — + COS — + COS% =1
Prove that: 13 13 13 13
Answer:

L.H.S.



3

3t Sm in

T o 1313 3

=2c0s-—cos—+2cos = |gcos| ==
13 1 2

T O 4
=2¢cos—cos—+ 2008 —C0s
13 13 13

T O E
= 2Cos g ﬁ+2c § —— 08
13 13 ]
- T Q-r 4"[
= 2005 —
il
T
=2 cos I CcOs
T T
=2 Cos - 2¢os cos
13 2 2&
T
=208 —x 2% 0x o8 —
13 20
=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.

&

T
13
9rr_4ﬂ
13 3
7

13 X+y X
. cosx +cosy =2cos > cos

= (sin 3x + sin x) sin x + (cos 3x — cOS X) COS X

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

= cos3x cosx +sin3xsinx —(cnsz X —sin’ '-;)

cos(3x = x )= cos 2x
052X —cos2x
=1}

= RH.S.

Question 3:

[cus(A - B] =cos A cos B +sin A sin B]

Page No 82:

2

1



Xty

Pl . . 2 %
COsS X 4+ C0s }") +{HI]1)L—H]]1 }'} =4|’.:{IS_
Prove that:

Answer:

LHS. = (cosx+cosy) +(sinx —siny)’

= cos” X +c0s” v+ 208X cosy+sin’ X +sin® y—2sinxsin v
= ({:05" X +sin’ x}+{cosz v+sin’ y‘)+2{cosxcos y—sin xsin y)

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

Question 4:

(cosx —cosy)’ +(sinx ~siny)’ =4sin* 2

Prove that: 2

Answer:

LHS. (cosx —cos }*}: +(sinx—sin}*]:

=cos’ X +cos” y—2cosxcosy+sin’ x+sin’ y—2sinxsiny
= (cos” x +sin x) +(cos® y +sin® y) - 2[cos xcos y + sin xsin y]
=1+1-2[cos(x-y)] [ cos(A ~B)=cosAcosB+sin AsinB |

=2[1-cos(x-y)]
:2[1_{1—zsinl[%m [cos2A =1-2sin" A ]

=4sinf["' ‘3’]: RHS.
2

Question 5:

Prove that: SinX+sin3x+sin3x +sin 7x = 4cosx cos 2xsin4x

Answer:



sinA+sinB = Zsin(AJrB]-ms(#J

It is known that

~L.H.S. = sinx+sin3x +sin5x +sin 7x

= (sin X +sin 5x ) +(sin3x +sin Tx]

L X 4+5x X —5x L34+ TN Ix—Tx
=2$|n[ ]~cns[ ]+’-’.5|n[ ]cus[ ]
2 2 2 2

= 2sin3x cos(-2x)+2sin 5x cos(-2x)

=2sin3xcos2x +2sin 5xcos 2x

=2¢os 2x[31n3.‘-: +sin 5x]

= Ecuszx[isin[h:Sx]-cns[h;sx]]

=2cos Ex[?. sin4x ~cos[—x}]

=4cos2xsindxcosx = R.HS.

Question 6:

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

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

Answer:

It is known that

sin A+sinB = Esin[ﬁ;B]-ms[gj, cos A+cosB = ECDS[A_'_

)= %5%)

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

LH.S. = (cosTx+cos5x)+(cos9x +cos3x)

- Tx+5x) 7X —5x | - ((9x+3x 9x —3x
= S — —
st[?x +5.‘{ers['h Sx) N 2m£(9x+3x]lms[9x 3 )
2 2 2 2

- [25in 6x - cos x] +[2sin 6x -cos 3x]

o

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

_ 2sin 6x[cosx +cos3x]

 2cosbx [cos X + COS 3}:]

= tan 6x

= R.H.S.



Question 7:

X 3x
SN 3N +3Iin 2% —sinx = 45N X cos—cos—

Prove that: 2 2

Answer:

L.H.S. = sin3x+sin2x —sinx

=51 3% + [sin 2x —sin .‘{}

_ ' Ixix) . [2x—x) _ . A+B) . (A-BY]
=5 3x+ Ems( T sin x >‘:| smﬁ—smB:Ech[ sin
\ \ 2 ) 2 ) 2

—_ “

_ [ xY . [x°
=35I 3x 4 EEDS( * |51n :”

. Ix .
=z 3x + 2cos . gin

. ) 3n .
=2sn - COS + 2 cos—3sIn
“¥ ¥

. "fix\'_. [3&] . ()ﬂ
= 2005 — || 8In T + 8| —

J

[sin 2A =2smA-cos B]

,_
¥

_ R A
}{\'|

2

(3%

m_kZJ
2

) 2 2
:Ecns[ j 2ain i ”J_} A
J 2

."
. . A
\‘sm A4sinB= Zsm|

N

3x M%)
; 2ain xcns| |
o) W2

Joos| |- s

=4dsin ?LCUS(

|

Question 8:

tanx =-—
, X in quadrant Il

Answer:

Here, x is in quadrant II.

T
— X<

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



It is given that tanx = —%.

2 2 -4 16 25
sec’ x=Il+tan" x=1+| — =|.|._=E

3 9
2 9
SLC08T X =
25
3
= cosxy =+ —
3

As x is in quadrant Il, cosx is negative.

-3

COsRY = —
ﬁ

- _r
MNow, cosx = ZCGS_E—l

::»_—J—Ecm:'—T—]
2
—2cos’X=1-2
2 5
il
—2cos? > =2
2 5
::>ccrs——-:|—
5
::scosr— ] o cnqx is positive
2 5 CEey P
5
COS—=—
2 5
- X
sin~—+cos"—=1
2
l 2
=sin" —+| — | =1
Js5
. 1 4
=sn —=]l-—=—
5 5
—sin® = 2 [ sin is mitiv&}
PRING . 5 pos
_ 25
sin—=
5
S.]'n')r [ 2 ]
tan—_ 2 :i:z




., X X X
5in—, cos— and tan =
Thus, the respective values of 2 2 Zare 9

¥

Question 9:
. X X X 1
sin—, cos— and tan— COSX = ——
Find 2 2 2 for 3 x in quadrant Il|
Answer:

Here, x is in quadrant IlI.

. in
12, M< X <—
2
T x 3r
= <<=
22 4
X X ., X
COs — tan — 51N —
Therefore, 2 and 2 are negative, whereas 2 is positive.
. |
It is given that cosx =——.
cosx=1-2sin" —
2
3 X = C05 X
== 51N =
2 2
1) 1
1—[— | [|+ i
.2 X 3 3 3 2
=sin’ — = L= ===
2 2 2 2 3
. V2 XL
= sin—= * sin— is positive
2 >

. X
cosx=2¢cos —=1
Now, 2

25 5
2,2

nd

2



X X . .
S COs—=~— OCOs— I8 ncgatwe
2\ [ 2
|

sini* ::nl:-zi and tzmi Jgﬁ _ﬁ, and —\E
Thus, the respective values of 2 2 2 are 3 3 .
Question 10:

. X X X , 1
5in—, cos— and tan— 5iNX =—
Find 2 2 2 for 4 x in quadrant II

Answer:

Here, x is in quadrant Il.

. m
Lg, —<X<=<T

T
SN
4
. X X X
51N —,C0s — tan —
Therefore, 2 2 and 2 are all positive.

It is given that sinx =

, . 1y 115
cos x=l-sin"x=1-|—| =l—-——=—
[ ] 6 16

J1s

> COSX = ——
4 [cosx is negative in quadrant Il]



N ERE
g2 X 1=cosx 4 =4+~J'E
2 2 2 8
= sin> = 4315 [ sin— is posi’rive}
2 8 2
3 4+JEKE
8 2
(842415
16
V842415
4
Jﬁ]
I+ =
cos? X _1Hcosx 4 ] 415
2 2 8
4-4/15
= C0S—= is [ cos= is Pusitive]
2 8 2
_ [4=415 2
8
_ [8-2415
16
8-215
4
i
) 3+2~.f1_5]
anX Mo L4 ) B+2Is
cos}: B—EJI_S] JE—ZJE
- 4

. JE+2~J’EXE+2~I’E
8-2415 8+2415

N
64 - 60 2

siniﬁ ::n:-;i and tﬂn1 V{E—I-EJE, JE—Z\F"E*

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

and 4+1.."E




