Chapter 3. Trigonometric Functions

Question-1

Find the radian measure corresponding to the following degree measures:
a) 15°
b) -37° 30’
c) 240°
d) 530°

Solution:
o _ 7T H
a) 1% = Z_radian

0: LI 0= T r i
15 %15 12|ad|an

b) 1°=_Z_radian

-37°30" = 1:;0 % -37,5% = _ES:radian

c) 1° = Z_radian

o _ = — 4= .
= 240 = Zrad
240 T T radian

d) 1°=Z-radian

Oo_ = _ 53 .
= _=3530==— d
5300 = 2+ 530= Zmradian

Question-2

Find the degree measure corresponding to the following radian measures:
a) 3
b) —4
c)i®

d)Z=

Solution:

a)1 radian =122°
i
2 radian=180" 5 2 = 105" —195° , = 42 OF = 42°57

b)1 radian =$

-Aradian = @x A =20 5= 32 72 x T =-229°5'24"”

22

c)1 radian = 1292%

T

Eradian: 180_0 = 3000
=2 ki =
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d) 1 radian =22

?—ﬂradian _ 180 xﬁ= 210°
&) b ]

Question-3

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

Solution:

One complete revolution = 211360 revolutions = 360 x 2= 7201 radians /
minute = 7201 /60 radians/sec = 121 radians/sec.

Question-4

Find the degree measure of the angle subtended at the centre of a circle of
diameter 200cm by an arc of length 22cm.

Solution:

Radius (r) = (200/2)cm = 100cm

Length of an arc (/) = 22cm

© = //r = 22/100radians = 22..150=12°36¢'

Question-5

In a circle of diameter 40cm. The length of a chord is 20em. Find the length
of minor arc corresponding to the chord.

Solution:
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Question-6

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

Solution:

Let the radii be r; and r2. Let the angles subtend by the arcs in two circles
be 8 7 and © 5.

I =81 where 8 is the angle, [ the length of an arc and r the radius of the
circle.

81 =60°=60x Z_=Zradian

— — n _ Sm H
B,=T75°=75x 25 = 15 1adian

Therefore the required ratio is 5:4.

Question-7

Find the angle in radian through which a pendulum swings if its length is
75cm and the tip described an arcs of length
(i) 10cm
(ii) 15cm
(i) 21cm

Solution:

(1) Length of the pendulum (r) = 75cm
Length of an arc (/) = 10cm

8 =I/r =10/75radians = 2/15radians

(ii) Length of the pendulum (1) = 75cm
Length of an arc (/) = 15cm
8 =1/r = 15/75 radians = 1/5radians

(1i1) Length of the pendulum (r) = 75cm

Length of an arc (/) = 21cm
8 =1/r=21/75 radians = 7/25radians
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Question-8

Find the values of the other five trigonometric functions in the following
problem: cos® = -1/2, is quadrant Il

Solution:
cosB and secB are negative; tan 6 and cot © are positive.
cosB =-2
Ay — 1. 3
sin“B=1-2= 2
~sinB=-43

2
tanﬂ=;2‘"E=__."§
-1
2

1
-~ cosecl =-7F =- ¢
=z

-1 =-z
sec:ﬁl—E
2
-1 1
cotd = =_—_
Z 3
-3

Question-9

Find the values of the other five trigonometric functions in the following
problem: sins-2,s is quadrant Il

Solution:
sin® and cosecB positive; tanB , cosB , cotB and secB all are negative.
sin“6 + cos?8 = 1

cos?0=1-sin?0=1 - [E]2=25-9 =16

3 25 25
COSB=-§
3
- - =
-tanB@ =3z = -5
s
2
—_ 5 - <+
cot8=35 =-2
E
1 1.5
cosech — =inA _E_E
=
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Question-10

Find the values of the other five trigonometric functions in the following
problem: tan® =3 .e is quadrant IlI

Solution:
sin@ , cosB , cosecB and secH are negative in lll rd quadrant tan® and cotd
are positive in llird quadrant.

po 2
1+tan?d = sec?g1+ "% _ 1
cos< 8 CDSE =]

1"'[2]2 =sec? &

EN
_— =3
secO = =
—_ =4
cosi = =
. o
sin“e=1-[2%| . 2
5 b=l
- e — =3
~ 5IN0 = =

cosect = ?

cota =

Wl

Question-11

Find the values of the other five trigonometric functions in the following
problem: sec 8 = 13/5, 0 lies in fourth quadrant.

Solution:

sin B8, tan 8, cosec B and cot 6 are negative in IV th quadrant sec 8 and cos
0 are positive in IVth quadrant.

secB8=13/5

cos B =1/secB8=5/13

: =2
sin?\e = 1-[1] _ 144
13 169

. sin@= =2
A~ 5N 0 —
_ -1z
cosecﬂ—ﬁ
-1z
. — 13 _ 1z
~lan® == = -
iz
3
- 13 - 5
C(HZH —':ig - _IE
i3
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Question-12

Find the value of the following trigonometric function: sin 765°

Solution:

0 _ 17n _ _ 1
sin 765 sm— 5|n[4n+ ] sm— "l

Question-13

Find the value of the following trigonometric function: cosec(-14109)

Solution:
cosec(-1410° = -cosec 1410° = -cosec (81 — 307) = cosec 309 =2

Question-14

Find the value of the following trigonometric function: tan =

Solution:
tan 1= tan [4n+—] tanZ= 5

Question-15

Find the value of the following trigonometric function: cot[ ‘5']

Solution:
cot[—ﬂ]— cot[““]— cot[4n__] cotZ=1

Question-16

y Js L

Prove that: sin“s + CGS 3= tﬂl’l E= 2

Solution:

L.H.S = sinZz + cos23- tan23
=% + % -1
:%—dl
=-3 =RH.S
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Question-17

. x Fu x
Prove that: 2sin®s + cosecs cos?3 =0

Solution:
. B 7=
L.H.S = 2sin?z + cosecz cos

n 1
=2x 1+ cosec[“*E]" 7

T
23

- 1_ b 1
=B CDSECEX 3

1 1
— b Sl
z 2 4

=0=RHS

Question-18

29

2': 2x 2 x
Prove that: 3cos“s+sec 7 +5tan‘s = 3

Solution:
L.H.S = 3cos?3 + sec[“‘§]+ 5tanZz

1 n 211
=3x z-sec 3+ 5tan‘s

Question-19

= BT =
Prove that: Cﬂtzﬁ + Ccosec s + 3tan2 5 =

Solution:
T S k3
L.H.S = cot?z +cosecz + 3tan?z
o B [n_ E] o @
= cot“s +cosec|™ &)+ 3tan &

2'.!1: k] 2'.!1:
= cot“s +cosece + 3tan© :

=(Bf+2+ 3[%)2
=3+2+1

=6

=R.H.S
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Question-20

. Ix = =
Prove that: 2sin?% +2cos23+2sec23 = 10

Solution:
. I ] P
L.H.S = 2sin?% +2cos? 3 +2sec?s

. m T T
= Zsmz[“‘z]ﬂcoszz +2sec?s3
]

= 28in?2 + 2cos? 5+ 2sec?;
= 2x % + 2x %+2><4
=1+1+8

=10

= R.H.S

Question-21

Show that:
cos 70° cos 10° + sin 70%in10°= %

Solution:
We know that
cos (8- ¢ ) = cosB cosg + sind sing-. L.H.S = cos 70° cos 109 + sin
70%in10°
= cos (70°-109)
= cos60°
=1/2

Question-22

Show that:
cos 130° cos 40° + sin 130° sin40°=0

Solution:
We know that
cos (B- @) =cosB cosg + sind sing-- L.H.S = cos 130° cos 40° + sin 130°
sin40°
= cos(130° - 409)
= c0s90°
=0
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Question-23

Show that:
sin(40°+ 0 )cos (10°+6) — cos (40°+6)sin(10°+8) =%

Solution:
We know that
sin (8- ) = sinB cosQ - cosO singL.H.S = sin(40° + 8 )cos (10°+86) — cos
(40°+8)sin(10°+8)
= sin30°
=1/2
=R.H.S

Question-24

Prove that:
cos(Z-e]cos(3-+] - sin [Z-e]sin[F-+]= sin(6 + @)

Solution:
We know that

cos (B+ ¢ ) = cosB cos® - sind singL.H.S = cos[%—e]cos[%w] - sin [E—Eljsin

) 4

= cos[Z-0+2-4]

= cos(Z-w-w)]
=sin(6+ @)
-R.H.S

Question-25

Prove that:

x
—_+
tar(4 H] _|1*tanx
tard - 1-tanx
4

Solution:

)

tan—+ tanx

LH.S = =

(ETEIE]

,,
o

-P~==1'L\‘I
s

1- tanitanx
4

tani — tan=
LD

T
1+ tanztan B
1+tanx

1l-—tanx
1-—-tanx

1+tanx

2
— (1 +tanx]
1—tanx

=R.H.S
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Question-26

Prove that :
coqdu +flcos{— —coi ¢

sin(!—ﬂcn{%i-ﬂ]

Solution:
codn +8)cos(-8)
LH.S= sinia- ) cu{g + E'J

_ [-cozBlcose
sinB[- zinA)

= cot?f =R.H.S

Question-27
cosO + sin (270°+6 ) — sin (270°-6 ) + cos (180°+68) = 0.

Solution:
L.H.S = cosB + sin (270°+ 6 ) — sin (270°-0 ) + cos (180°+6)
=cosBO-cosB+cosB-cosB=0=R.H.S

Question-28

cos(3*+e]cos(2m +6) [cu{% —ﬂ]+cott2:+a:u] =1.

Solution:
L.H.S= cos[%w]cos@n +0) [CD{S_;—H]Mnt(ENﬂ)]
= (- sin@ )(-cos B )(tanB + cotB )

= sinB cos B (tand + cotb )
= sin?0 + cos?8=1=R.H.S

Question-29

sin (n+ 1)x sin (n + 2)x + cos(n + 1)xcos(n + 2)X = COSX.

Solution:
L.H.S =sin (n+ 1)x sin (n + 2)x + cos(n + 1)xcos(n + 2)x
= cos[(n+ 1)x-(n + 2)x]
= cos (-X)
= COSX
=RH.S
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Question-30

Find the value of:
(i) cos 210°
(ii) sin 225°
(iii) tan 330°
(iv) cot (-3159)

Solution:
(i)cos 210° = cos (180° + 30°) = - cos 300 = - &2

(ii) sin 2259 = sin (270° + 45°) = cos 45° =-;}5
(iii) tan 330° = tan (360° - 30°) = - tan 30° = :}-

)

iv) cot (- = cot = cot - = cot 45° =
' 315° 315° (360° — 45° 450 =1

Question-31

Find the value of tan(a + B ), given that
cota =Y, a € (=3) and sec f = -5/3, B € (3.4

Solution:

cota =%, ae (=]

and sec B = -5/3, € (Z.%)
tanp = -4/3

tan(a +p) = pommrtenk

1-tanatanf
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Question-32

Prove the following identity:
sin(150° + x ) + sin(150° —x) = cosx

Solution:
We know that
2sinB cos@ =sin(@+@ ) +sin(0-¢)
L.H.S = sin(150° + x ) + sin(150° —x)
= 2sin150° cosx
= 2sin(180° - 307) cosx
= 2sin30° cosx
= 2(1/2)cosx
= COSX
=R.H.S

Question-33

Prove the following identity:
cos [37+x]- cos[3Z-x]= - .z sinx

Solution:

We know that

-2sinB sing = cos(8+ ¢ ) -cos(B-¢)

L.H.S = -2sin Z sinx = -2 sin[::—%]cc-sx = -2 sinZsinx= - 2x Zsinx= - Zsinx =
R.H.S

Question-34

Prove the following identity:
cos [E”‘]"‘ cos[}—x]aﬁ cosX

Solution:

We know that

2c0sB cosp = cos(B+ @) +cos(8-9)

LHS= 2(:03;003)( = 2x fz-cosx =Jcosx=R.H.S
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Question-35

sin2x + 2sin4x + sin6x = 4cos2x sin4dx

Solution:
L.H.S = sin2x + 2sindx + sinbx
= 2sin 5”‘;2" c:os“;z*‘ + 2sindx

= 25IN4Xcos2X + 2sindx
= 2sindx(cos2x + 1)

= 4sin4xcos®x

=R.H.S

Question-36

sin? 6x — sin? 4x = sin2x sin10x

Solution:
L.H.S = sin? 6x — sin? 4x

[Using the formulae 2sin?x = 1 - cos2x]

—1-cosl2x 1-cos8x
2 2

= -2(cos12x — cos8x)
= -2[cos(10x + 2x) — cos(10x - 2x)]

[Using the formulae -2sind sing = cos(® + ¢ ) - cos(0 - ¢ )]
= 2x 2 sin10x sin2x

sin10x sin2x

Question-37

cos22x — cos26x = sindx sin8x

Solution:
L.H.S = cos?2x — cos26x
[Using the formulae 2cos?x = 1+ cos2x]

— 1+ cosdx 1+cosllix
2 2

= -Z(cos12x — cos4x)
= -2[cos(8x + 4x) — cos(8x - 4x)]

[Using the formulae -2sin® sing = cos(B + ¢ ) - cos(6 - ¢ )]
=2 % 2 sin8x sindx

= sindx sin8x
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Question-38

CcOSTX + cosbX + cos3X + cosX = 4 cosX cos2X cosdx

Solution:
L.H.S = cos7x + cosx + cosbx + cos3x
= cos(4x + 3x) + cos(4x — 3x) + cos(4x + X) + cos(4x — X)
[Using the formula 2cos® cosg = cos(6 + ¢ ) + cos(0- ¢ )]
= 2c084XCc0s3X + 2c0s4XCOSX
= 2cos4x(cos3x + cosx)
= 2cos4x(cos3x + cosx)
[Using the formula cosx + cosy = 2 cos %t cos 2]

T —
xzx]

= 4cosdxcos 3”‘; * Ccos

= dcosdxcosZ2XcosxK
=R.H.S

Question-39

cot4x(sin5x + sin3x) = cotx(sinbx — sin3x)

Solution:
L.H.S = cotdx(sin5x + sin3x)

[Using the formula sinbx + sin3x = 2 sin XX cos 22 ]

= 2cotdx sin 5";3" cos 5";3"

= 2cot4x sinZcos =
= 2cotdx sindx cosx
= 2c0s4X cosX
R.H.S = cotx(sin5x — sin3x)

[Using the formula sin5x - sin3x = 2 cos =¥ sin x;‘“]

= 2cotx cos 5’;3" sin 5";3"
= 2cotx cos % sin %

= 2cosd¥ cosx
~LHS=RH.S
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Question-40

tan3xtan2xtanx = tan3x — tan2x — tanx.

Solution:
tan3x = tan(2x + x)

= (tan2x + tanx)/(1 - tan2xtanx)
tan3x(1 - tan2xtanx) = tan2x + tanx
tan3x - tan3xtan2xtanx = tan2x + tanx
~tan3xtan2xtanx = tan3x — tan2x — tanx.

Question-41

F"I’CI'I.I"E that cos 9% — Cos Ox - — iy 2

sin 17x —sin 3x cos 10 =

Solution:
L.HS _ o= 9 - cos3H

2inl7x— sindx
LS4 Dm0 Pm— DOm
- 2=in =in
— 2 2
1Fx+ 3w 1TFw— 3x
2cos =im =

sinl‘b{ sin 43
—_ 2 2
20 . 14x

cos sin
2

— —sinT==inZx

cosl0=sin? x

— —singx
cos10x

= R.H.S

Question-42

Prove that Zn3x+=In 3% - tan4x

cos 3% + co5 Ix

Solution:
LHS - sinSx + =in3x

CoE S 4 Cos3x
. S+ F= Siw— B
2 =in co=
2
Sx+ On Sw— On
cos
2 2

2cos

. B
sin—
2

=ES
cos —
2

—_ sind

cos g

= tandx
=R.H.S
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Question-43

Prove that 20 *-5"Y - tgpx-v

COSs X + 005 Yy 2

Solution:
LHS — sinx-—ziny

COsx + Ccasy

2n:|:-5x+"I oy
- z
W+

sin

Z2cos i oy

x
oz
2

= tan =t
2z

=R.HS

Question-44

Prove that (sinA + sin3A)/(cosA + cos3A) = tan2A

Solution:

L.H.S = (sinA + sin3A)/(cosA + cos3A) = 2sin2AcosA/2cos2AcosA = tan2A
=R.H.S

Question-45

Prove that Snx*=in¥ — {qpx+v

COS X 4+ COS5 Y 2

Solution:
LHS - sinx + siny

COsx+Cosy

25i|‘|x+l?ln:n:isx_'?I
— 2 =
W+ -

I’ICDE

2cos i

z

-
zin i

EEN]
2

= tan Zt¥
2

=R.H.S

coxs
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Question-46

Prove that (tan56+ tan38)/(tan56 - tan38)= 4cos26cos46

Solution:
sin5g cos3g 4+ 5in 38 cosse

LHS = co3558 cos 38

sIn58 cos3e — sin 38 cos5e
cos5e cos3g

singg
— cos5fcos3R
T sinzg
COs2PC0s 38

[sin(A+B) = sinAcosB + cosAsinB and sin (A-B) = sinAcosB - cosAsinB]

_  singe
sinzg

- 2 sindd cos48
sin28

_ 2% Z2s5in28 cos 2 cosds (sze =25in0d COSH}
sin2g

= 4 co0s20 cos4o

= RHS

Hence proved

Question-47

Prove that :i““ “SIn3X - 9sinx

i ®x —cos x

Solution:
LHS = sinx =sin3x

sinzx —cn;x
_ sin3x -sinx
Cos x-St x

Jxtw . dx-x

2ons SIn
2

COSZx

[Using the identity cos2x = cos?x — sinZx and sinx — siny = 2cos 2 sin =t

_ 2oos2Hsiny
Cos2x

= 2sinx
=RH.S
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Question-48

Prove that (3sinA - sin3A)%/3 + (3cosA + cos3A)%/3= 42/3

Solution:
L.H.S =(3sinA - sin3A)%3 + (3cosA + cos3A)%/3
=[3sinA - (3sinA - 4sin3A)]23 + [3cosA + (4cos3A - 3 cosA)]?/3
=(4sin®A)]%3 + [4cos?A]2/3
= 42/3(sin?A + cos?A) %3
- 42/312/3
= 42!3

=R.H.S

Question-49

(sin7H+sin5H) H{sin9x+sin3x) _
Prove that (cos7H+cos5x)+{cos9x +|:|:|53:H:}_ tan6x

Solution:

LH.S= (sin7x+sinSx)+{sin9x+sin3x)
R (cos7x +oos5x) +{cos9x + cos3n)

. FH+ DR Fr —0Ox . P+ Ir Dx— 3
Z=in = co=s = + Z=in cos

T+ Dm T —0x D+ D D — Bx
cos = + 2cos = cos =

_ 2zinGxcosx+ Z2sinGxcoos 3K

2rcos

Z2C0SERCOSH+ 2 C0S6BX COS3Ex
2sinéx(cosx+ cos3x)
2cos6cosx+ cos3x)

= tanbx
=R.H.S

Question-50

2

Prove that cosd4x = 1 - 8sin®xcos?x.

Solution:
L.H.S = cosdx = 1-2sin?2x = 1-2 (2sinx cosx)? = 1-8 sin’x cos?x = R.H.S

Hence proved.
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