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Domain @ﬁ&iﬂg}_@f_&@f Iretion:

A% = A

2(0,1)

C(~1.0

D(0,-1)

v

Let P(x, y) be any point on the unit circle with centre at the origin such that ~/XOP =@ is

in standard position, then in right triangle OMP ,

_|pm
sinf ="——
oP|
sing =2 =y . &.f ““
sind=y o _-:.—f'. A ALV

= For, an\ real numhfr oﬂ eris orre ard b“ﬁv nrr a-véite of y l.e. ofsing.

‘x
Hence ,|r Olsthe anc*mn :Jf ¢l and adomaln is0 , a set of real numbers.

=, STk P x y)h a t oirit on the unit circle with centre at the originO.
1 -'\.. J I..'*-:.Il L

) __J I | —1S y<1

A = -1<sin@<1

Thus the range of the sine function is [-1,1].

Domain and Range of Cosine Function:
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Let P(x, y) be any point on the unit circle with centre at the origin such that ~XOP =@ is
in standard position, then in right triangle OMP ,

oM
OP

cos@ =

0050:5
1

Ccos@ =X
= For any real number &there is one and only one value of xi.e. of cosé.
Hence cos@ is the function of @and its domain is 0 , a set of real numbers.

Since P(x, y) is a point on the unit circle with centre at the origin O.

-1<x<1 e
s _.".-'x‘-,'--l'-'.'.'.
= —-1<cosf<1 =N (1 MM
i — . LY | _.-": 1 |_~ I'-.\_ x:: o
Thus the range of the cosine function is [—-'-,-',I?.- ’-.'“i \\ \ | .j’ C:;_';-I- .
=) :'—"': = II| .I'| L IIl i II'. I'. I'- M'H-. |
\ '-. ~T 1\ |f I_.-—.I. W\ :: W \ LD .II
- ~ S Ill II' l'.l .'.I IlI I'I 1 L} | Ill I'-\. .\-.--__n____. L L
I:. -\-\.: rlll l'- -'_‘-\-"-.--H'.-.I-—\.\, \lll | W | 'II"“- _...l.\--:. .
-\-T.:'I |1 I'I \ :' "'.I L I'- \ '.I ?\"'\-\. \ I-_. 1 -
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Domain and Range of Tangent Function e
..-_.-:-.--: -I- ) "\.\.\ -
— ~ 4 WL L RBRL AL A
| TS ARY :.'“MX-. P(xy)
- N N | o\l C(-10 =
'k.:_l | xl'. )
D(0.~1)
v
Let P(x y) be any point on the unit circle with centre at the origin such that ~XOP =@ is
in standard position, then in right triangle OMP
PM
tan f = —
oM
tand=>, x#0
X
— Terminal side OP should not coincide with OY or OY’ (i.e.Y —axis)
= 0¢+—,i3—ﬂ-,i5—ﬂ,...
2 2 2
:>9¢(2n+1)%,where neZ -
~ = Py N
~ &) (€O
. Domain of tangent function =[] Jx|x (7nJc1} }\I | ( e —
F \ -l.: .l"l- —_ Il I' I' :'ll .I'I "'\-: II
Range oftangentfunctlcn =F »etuﬁea‘nml;‘«:? —
L_\T ':I, I', '- .I-—H-":.. '\-II ::I—H.II ,.II '.II _""\-.\_\
NP
sy Hy .-i"-\. I ka | "L" J -
“"-‘_.:\.1 "-.\'J | ."'-\.%__l N
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Domain and Range of Cotangent Function:

D(0.~1)

v

Let P(x, y) be any point on the unit circle with centre at the origin such that #/XOP =@ is
in standard position, then in right triangle OMP ,
oM

cotld =—
\PM

cotezﬁ, y#0
y

— Terminal side OP should not coincide with OX or OX’ (i.e. X —axis)
= 0=0,t7,£2rx,...

= 0 =nxz,Where neZ

.. Domain of cotangent function =[] —{x| X=nNxz, nNe Z} o — x:-.- 1N

_ I ) LY
Range of cotangent function =0 =set of real numbers. -~ \,\| | 7 | A
_ I|I I. - II__-h 'I o III '\\ | | L --..I_I o
i [ } 1 .'. LA |I 1 'Il \ 1 q | S
Jl.l- '-II _..-7:..'. __r"f.____ |lI \ -II |lI -II |II | E. I |
) YAl | [ '.I L -\.--. e { }
_ | — | L I-I LR L i i
_\:_:II | I'. \ :_ '\". { I'. \ I'. ?& \ I._- 1 _—
B -{..t"\-.--:x-] | ....\.'.I -l B
x -\.\:\._"I .\:\_J | \'\.'.:I J "-.\,‘_-_ L
LR "'-:J X | e )
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Domain and Range of Secant Function: L
Y - - . ._.:-.-_-__ i ."'. .'. |1
A - i sy [ | ] }
1 L LT N L F
.-—-. r -.. 1 | ) ."'\-\. .___n ]
= i .:._-'._- l . '_I '-_ L /.‘_I '... I|
~ - .. '._. .'._ ._.'- '.I ,.I B ( ' f/_ '- s L
| AR P(xy)
1 \ 1 | I'. './"'—
| -/ ;
4 C(-1.0 ks

D(0.~1)

v

Let P(x y) be any point on the unit circle with centre at the origin such that ~XOP =@ is

in standard position, then in right triangle OMP
op
om|

secd=—, x=0

X
— Terminal side OP should not coincide with OY or OY’ (i.e. Y —axis)

3r 5rx
. . I_.-':__

= 0¢+—,i—,i—
2 2 2

= 9¢(2n+1)%,Where nezZ
. Domain of secant functlon =0 { (| X=! “2n +1) I'e‘Zl .
1and 1.

As seaua talns all,rcai valu*s uxoep {h(_cﬁ beﬂt’v'ﬁm
Rangﬁ ui semim f ma"tr)n L LVS \|—1< x<1}
J | |
-~ | % "" "-I "".."\|
\ J AN

%
% &1
)

% -
L
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Domain and Range of Cosecant Function:

D(0.~1)

v

Let P(x, y) be any point on the unit circle with centre at the origin such that ~XOP =@ is
in standard position, then in right triangle OMP ,

0P
CSCQZ:'

\PM
cscH:E , y=0

— Terminal side OP should not coincide with OX or OX'(i.e. X —axis)
= 0+#0,tx,127,...
= @ #nx, Where neZ
.. Domain of cosecant function =[]
those between —1 and 1.

.. Range of cosecant function =

—{x|x=nz, neZ} As cscOattains all values except

—{x|-1<x<1}

The followmg table summarize the domaln and ranges of the-trg qmc m =1nf fur ctluns

'.E llll

LN

y =sinx --—O(<)\<(O f .—]_<y<1

y=e0ix| VD <l o ~1<y<1

— K T FLRL TS N —0< Y <0

Y —po Kl ke ooljutx;t(2n+l)2,nez
f Wy =oht .—oo<X<ooButX¢n7r,neZ —00 <y <
e —I—

| y =SecX <-lor y>1

—oo<x<ooButx¢(2n+1)%,neZ y y
y=CsCX —o<X<owBut X#nz, neZ y<-lor y>1

Periodicity:
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All the six trigonometric functions repeat their values for each increase or decrease of
27 iné i.e. the values of trigonometric functions for Hand 0t2nm, "‘ch (7 el d“”
neZ, are the same. . : Ty
This behavior of trigonometsic fur.".fions_, fe-called periadicity.,

Period of Trlqonometrlc Functlons '
Period of & triguriometiic | an+'or. i< tt e Qmu:cSt posmve number which, when added to
the orlg.no_l ._':n_g:,llc.r meadurz cf the angle, gives the same value of the function.
gt us ncw. GistCver the periods of trigonometric functions.

N .[Dg»rem |
Sine is a periodic function and its period is 27z .

Proof:

Suppose p is the period of sine function such that

sin(6+ p)=sing voel (i)
Put =0, we have

sin(0+ p)=sin0

=sinp=0

p=rx2r,3nr,.. (p cannot take zero and negative values)
Checking p =z in equation (i)
L.H.S:sin(6+7)=—sin@= RH.S

7 is not the period of sin&

Checking p =2xin equation (i)
L.H.S:sin(60+27)=sin@=R.H.S
As 27 is the smallest positive real number for which
sin(6+2x)=sing _ ™\
-, 2 is the period of sin@. O\ A | | \ A

Theorem: \ _ RN
Cosme |s a nerlodlc functLor unu its Iper od |:‘7r

Proof: AR AR Y \

SupDose R is 1h= el 1od (’-'f i(sine function such that

\ ,:ﬁy(% ,1) “osd Vel 0]
J N Buto-o

- cos(0+ p)=cos0

cosp=1
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p=2r,4r,67,... (p cannot take zero and negative values)
Checking p =2z in equation (i) =
L.H.S:cos(0+27)=cos@=R.H.S_.

14,

As 27 is the smallest positive; reat:sumbier-or which) |
cos(9F2sr) =easo~ | VYA L Rt
- 2z isthiz'nerina of ¢g )|

Thesrain: '

J I" \ | Larigent is a periodic function and its period is 7.
Suppose p is the period of tangent function such that
tan(6+p)=tand VOel 0]
Put =0
tan(0+ p)=tan0
tanp=0
p=rx2r,3nx,.. (p cannot take zero and negative values)
Checking p =z in equation (i)
LH.S:tan(6+7)=tanO=R.H.S

As ris the smallest positive real number for which
tan(@+7z)=tané

. zris the period of tané.
Theorem:

Cotangent is a periodic function and its period is 7.
Proof:

Suppose p is the period of cotangent function such that

= ' W
cot(9+p)=cotd VOl () A\ A\ : o (i)
PUL 0=0 _ IRAYZAA R\ SRR
cot(O».—_.ga%)"-_: 'c-:e't'(i-';_w‘ | “x \ A
cot ::'n_ln(-jé_fii'-)éd IR B
|,Ip-z DRSS (p cannot take zero and negative values)
J Checking p = in equation (i)
L.H.S: cot(8+7)=cotd=R.H.S

As 7 is the smallest positive real number for which
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cot(6+)=cotd

r is the period of coté. vl -.
Theorem: . . e AN
Secant is a periodic functisn'and itsgarigdis 2 .
Proof: e AV AW D
Suppos= s the pcr_iod'qf secant.funstionsuch that

_ soc[‘9+'p)'="-s€£¢9: vlel 0]
\| N \ }'f_.n'y?:O" )
' sec(0+ p)=secO
secp=1
p=2r4r,67..... (p cannot take zero and negative values)

Checking p =2xin equation (i)
L.H.S:sec(6+27)=secf=R.H.S
As 27 is the smallest positive real number for which
sec(@+2r)=secd
.. 2 is the period of secé
Theorem:
Cosecant is a periodic function and its period is 27 .
Proof:
Suppose p is the period of cosecant function such that
cosec(6+ p) =cosecd Vo el 0]
Put =0
cosec(0+ p)=cosecO

cosec p = undefined

o N

; 4 (hzahinnt take, zérd,and negesive values)

p=mx2r3nr,.... \

Checkmg n= mnequatlou(r) . | !

)
L.H.S= "C’TJEC(Q-'*/“')-"--CJ‘ ec ;R I—| S

J ,'-.:'I'."',.v','_[s n‘J:-tiue'peribd of cosecd
' Checking p =2xin equation (i)
L.H.S: cosec(8+27) =cosecd =R.H.S

As 27 is the smallest positive real number for which

.'-\.."‘-\.-_ i Sl
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cosec(&+2r) = cosecd

.. 2 is the period of cosecé.

The followmg table shows the perigas of tr, geny smietrid furictior's.

it GNSHSS T

Sir*c
"__—_C_EsTv____' 27
= Secant 27
cosecant 2
tangent T
cotangent z
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EXERCISE 11.1

Find the periods of the following

functions:
Q.1  sin3x
Solution:

sin3x ]

We know ‘Hatitne péricd'-of-s":n;;- IS

)
4.3

A J I.' V| ' lsin(3x+27) =sin3x

:>sin3(x+2?ﬂj=sin3x
It means that the value of sin3x

repeats when x is increased by 2?”

Hence 2?7[ is the period of sin3x.

Q.2  cos2x

Solution:
COS 2X
We know that the period of cosine is
2m.

».€0S(2X+ 27) = COS 2X

= €0S2(X+ ) =C0S2X

It means that the value of cos2x
repeats when x is increased by 7.
Hence = is the period of cos2x.

Q.3 tan4x
Solution: \
tan4x —

ism

AN K ) (axs ) = tan 4x

= tan 4[x+%) =tan4x

We knc'f\; that\th ‘per:_if,.d ol ta}.g\e??ﬂ.-

It means that the-valte of £51ix

rehkatswherix is | niréased cy%’.

kierice % is the period of tan 4x.

X
4 cot—
Q 2
Solution:
cot>
2

We know that the period of

cotangent is .

scot| 2z |=cotd
2 2
:cot%(x+27z) —cot>

It means that the value of cotg

repeats when X is increased by 2.

Hence 27 is the period of cotg.

. X
5 sin—
Q 3
Solution:
. X
sin=

L ) _ . i II-\.\. .- .- _'.. ’ .'H.,_ - §
_ \Werknow'thatthe perfod) o7 “sine is

&

w1 '.{ LI \. _|I
f. ) ,:..s:n(§‘+27rjzsin§

:sin%(x+6;z) —sin>

. X
It means that the value of sin—
repeats when x is increased by 6.

: . . X
Hence 6 is the period of sin—.
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X
.6 cosec—
Q 4

Solution:

X
cosec—
4

We kr‘DW *hct the pt?’l"d ot cosecarit |

1s 2m.

A (x| et = x
['1e0ses) \=4-'27 | = cosec=
] M4 4

1 X
= cosecz(x +87)= cosecz

It mean that the value of cosec%

repeats when x is increased by 8.

Hence 8= is the period of COSEC%.

. X
g sin—
Q 5
Solution:
. X
sin=
5

We know that the period of sine is
2m.

. (X . X
S.Sin| =+ 27 |=sin—
(5 j 5

:>sin1(x+107z) :sing

It means that the value of sin%__

1

repeats When X is 1ncreasec b v 1eaT

X/
Hence IGrL is| t]ﬂexper}od of in=
| 1 ) ')

X
Q.8 _ rosE-

,"-._'-15:-!_u't|0r‘.. )

X
CoS—
6

o s W

We know that the period of cosine is
2m . ) -

14,

| |~
+27r, |= 0~
i L/

) - ‘X

“riohsf=

L.G V]
£>coéi(x+lé'7r):cos5
6 6

It means that the value of cosg

repeats when X is increased by 127.

Hence 12m is the period of Cosg.

X
9 tan—
Q 7
Solution:
tan =
7

We know that the period of tangent

1S TT.

~tan| 247 |=tan2
7 7

= tan l(x+7;z) —tan>
7 7

X
It means that the value of tan7
repeats when X is increased by 7x.

. : X .
Hence 7x is the period of tan— . .~

1%,

Q10 coBx— N[ [ | o

| Qol !.+|(_n | - | .'\-_ k '-_...'_.-:,.-'..:'
i ' ‘018)( Ly

that

! know the period of
cotangent is 7.

. cot(8x+ ) =cot8x

= cot8(x+gj = cot8x
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Q.11

It means that the wvalue of
cot8x repeats when x is increased by

T

g .
Hence % isthe perioc-st.cotéy. /|

sec9x

Soll N’

J, '.:'

|
SiCSX

We know that the period of secant is
2m.

. 5eC(9x+27) = sec9x

27
:>se09(x+?):se09x
It means that the value of sec9x

repeats when x is increased by %ﬂ .

Hence 2?” is the period of sec9x.

Q.12 coseclOx
Solution:
cosec10x

We know that the period of cosecant

is 2m.

. cosec(10x + 277) = cosecl0x

= coseclo( X+ %) = cosecl0x

| &

It means that the value o cosm ux'

repeats *"wn s i rﬁrea.eo by % \ .

9 .. 71 . . - B
J.. y ] HRNgec e e perlod of cosec10x.
" % -\._.-_ \ - H

Q.13 3sinx
Solution: ¢
3sinH" Ty

Ve |kriowy '.'h-at the pcn’ad of sine is
=.3sin(x+27)=3sinx
It means that the value of 3sinx
repeats when x is increased by 2.
Hence 27 is the period of 3sinx.

Q.14 2cosx

Solution:
2C0s X
We know that the period of cosine is
2

:.2€0s(X+27)=2c0S X
It means that the value of 2cosx
repeats when X is increased by 2.

Hence 2m is the period of 2cosX.

Q.15 3cos>
5

Solution:
3cos5

We know that the period of cosine is
2m.

>

N
X e Ry
-.3cos —TurJ—-OtG'

S

-. .,
"'O'll
.'\.

1

:’3“0. =T +L0-z) 3c0s>
5% 5

It means that the value of 30052

repeats when x is increased by 107.

Hence 10x is the period of 3005%.
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Graphs of Trigonometric Function:

We shall now learn the methods of drawing the graphs of all thv SlX tugor\Jm fie ) |

functions. — =N

These graphs are used very ofLen |n "J|CJ uJ gnc isacial scmnr es: .’ﬁe foIIowmg
procedure is.adopted to dI’dN the c,rupl <oy tie rg(, .omar'vfunctl ons:

Q) Table of Sidered r’ﬂurs Fi (x /) is.con! utr u,tﬂd, ‘When x is the measure of the angle and yiis
the valu of the *r|§-1o._10-”n.3t. ic ratlo for the angle of measure x .

(M) | [ pe mesuresof the angles are taken along the x —axis .

Ui The values of the trigonometric functions are taken along the y —axis .

(iv)  The points corresponding to the ordered pairs are plotted on the graph paper.

(V) These points are joined with the help of smooth curves.

Note:

Q) The graphs of trigonometric functions will be smooth curves.

(i) none of them graph will be line segments or will have sharp corners or breaks within their
domains.

(iii)  This behavior of the curves is called continuity.

(iv)  The graphs of trigonometric functions are continuous, wherever they are defined.

(v)  Astrigonometric functions are periodic so their curves repeat after a fixed interval.

Graph:

Graph of y =sinxfrom —360° to 360°

Y — axis

---------------------------------------------------- >y=1
T l l / J'_}“‘."
30° 60° ©0° 120° 150° 16Q° 2107 240° 2700 3|: 4(_ i
" | 4 )
SO / \
L . [ —
n' | )
< :—-o:,./....'._._.h-f-->‘__|
L] '_I ¥ )
|
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Graph of y = cosxfrom —360°to 360° . 1—«;”.;:.:‘-5
y —axis r_l{:, A '.;_ _G \:I 'l,:!. U

I L' ™
3800 -330° -300° -2'&220‘5-:551@ 30 -'r,er 2%,
R

Graph of y =tanx from—180° to 180°

3 - Qxis
A A A
.

L] L) Al l Ll
180 150% 1200 P L 3
.

S
)
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¢
I

'
'
'
'
0
S 7 T T T T T T T T T (. T T T T T T T T T T
-350° 330" <3007 -270° -240° -210° -180° 1500 1200 -R0°  B0° -3 00 B0° KM 120" 150% 1807 210° 240° 290° 300* 330¢ 3600
'
'
0
v

€ = -

)

T T ; X~ qxis

B

- -

v v v v v
Graph of y =cosecx from —360° to 360°
V—Qxis
A A + 2 4

i Y
.

. . .

. ' '

. ' '

' . .

N ' ' '
' : ' '
' ' l : X
N ' ' '
v Q v v

Graph of y =cotxfrom —180° to 180°
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y —axis
—_ e
A A = (2
‘ . - i 1% F":I I )
' L — | i 5
h \ o .:x_‘ H"ﬁ-.l f ""--..-"- | A = A
x ) i ! - II_--\._ 1 e “'. ] -\.x . B .\_.-:-H- -.I b
' B | !:1 1 it 1 LR i “w-.\l [
' P ll. -\.5_._ __.-' L ! LI N Ko l'. '-I i ] |
8 T L i_\l\'l i L I'. i = [
— : \ .'- I,'I A 1 J |."_\\ o L b=
—_ 1 1B e TR T A R _— T
T L~ LA S .
g Y LI A 1 -x"‘-{g h-l L = '
TRLELL ! YWY e '
TR EAR Lk '
- | 1, ¥ \ - 1
L - '
. _" ! | A ! e TR N
. W R - L '
. TN '\-\.%] "'\-_MIJ\"__ . ' '
o -\.. % I Ly M 1 - .
) "‘-.'-ll Ay J k" ' '
N p '
ot ' '
' '
' '
' ' .
€ T > X—axis
-180° Lz()‘ 12(}" -90°N\/6 = 60° 90° 20 150“ 180°

<--.------------.---..-
D I I

Note:

Q) From the graphs of trigonometric function we can check their domains and ranges.

(i) By making use of the periodic property, each one of these graphs can be extended on the
left as well as on the right side of x —axis depending upon the perlod of ;hl 5'|nct|9.thd.,. — x

(iii) ~ The dashes lines are vertical asymptotes in t ~,e graphs oI tai x,,:a\mﬂ src,;\ and cef X j‘“— *”

|".-"| I. |1_-‘ \ ', '
0\ 7 A2 WAV LY
| | .'- -.' |I | I -::I |II |l' I'n_-'!' I_IIII__-I' | I'__-'I
T\~ VO WA
! IIII I|I l" "ll 'l I| L1 lI H\“\.\ -
- I'n ! \ I" II'. II- I'. e
R \ 1 bRy § |
'1'1'3-”,'“'-’_
A NN ok
, f_‘wlpx‘-j A r\\_J S
RNAS

|-|._.'-
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EXERCISE 11.2

Q.1  Draw the graph of each of the following function for the intervals-m¢ntioned against’

each:

(i) y=-sinx, xel-2z,2:;]

-

(i) yEdcosx, ae[D 27l
(i) Ty ta 1__'.?_.x',__ | Weliele}
gi‘-/}, y =ltonk, T xe [—27[, 27r]

(.\./) y:sing, x[0,27]

(vi) y= cosg, xe[-7 7]

Solution:

Q) y =-sinx, Xe [—27[, 27{]
Take the subintervals of the given interval [-27, 2], each of length % we form the

following table of values:

B & 57 3z A 1 5z 2 T Vs T

L I [ - I A A L )

6 3 2 3 6 6 3 2 3 6

27

y=-sinx | 0 -05 |-087| -1 |[-087| 05| O 0.5 | 0.87 1 (08705 | 0

T T Vs 2 S5z 1z A 3z 5z 11~
X — — — — — T — — — — —_— 2
6 3 2 3 6 6 3 2 3 6
y=-sinx | -05 |-087| -1 |-087| -05 0 0.5 |0.87 1 0.87 05 |, _C;.

1%,

L

Taking some suitable scale along x-axis and y-axisiWe drawthe followsing ‘grabki ofy =, =aisadin
.--'- '---. 1 b .'-. _."-- -

the interval [-27, 277]. -~
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(i)  y=2cosx, xe[0,27]

Take the subintervals of the given interval [0.27], each of_!c»ng;ti'g -_,..V\I.'Iehfﬁgfh the | \;

A

following table of values: ™ L

;_21'_-—-?_5_‘{,—:? 1 7z | 4z | 37 | 572 | 11x

T - — —_ -

- g 6 3 3 | 6

X n. |

-1 | 17 | 2 | -17 | -1 1 1.7

T
| \2 2
y =008 1'_'-}'0_.;_':_?;_@.5__6 05| -0.87 [ -1 | -087 |-05| 0 | 05 [ 087
2 0 0

RN

A J I'. J,,T_
Taking some suitable scale along x-axis and y-axis, we draw the graph of y =2cos x in the

interval [0, 27].
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(i)  y=tan2x, Xe [—7[, 7[]
Take the subintervals of the given interval [z, 7], each of length % we form the

following table of values:

X - —5_7[ _2_72- N ‘ -7 0 ‘__”_ =, ‘ 7 ,-271: DT
6 | 31 2,8 LB B\p2) AT s
4 SERE AN AV 2=
:'. 5 -\-'\-\."'.|..H". - N ) W "..--___'- -
y=tan2_xJ @ ‘ L7 AL wu ‘ 1.7W1.7 01717 | 0| 17 | |0
A - .

* J' 7 Taking some suitable scale along x-axis and y-axis, we draw the following graph of

y = tan2x in the interval [-7, 7].
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Chapter-ll Trigonometric Functions and Their Graphs
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(iv) y=tanx, xe[-27, 27|
Take the subintervals of the given interval [—272', 27z] , each of length % we form the

following table of values:

St x| _ [ 2] = 2r | [4x] 5

3 3 3 3 3 3 3
y=tanXx 0 1.7 | 1.7 | O 17 |-17|0|17|-17 |0 17| -17 | O

X -2 2

Taking some suitable scale along x-axis and y-axis, we draw the following graph

of y =tanx in the interval [-27, 27].
V-axis




Chapter-ll Trigonometric Functions and Their Graphs

(V) y:sing, x e[0,27]
Take the subintervals of the given interval [0, 2z]. exch 5f":ciwgi-ﬁ'%',-'m'e fofr.thé

following table of values: | |

Vo W e\ h\2d T 5 7 | 4z | 3z | 57 | 11z
X DL b — |\ | — | = | = | = || 2

\! ¢ 2 2 3 3 2 3 6
NN T 2 [z [z | 2[5z |2 |7z [ 2z |32 |82 |1z | |

2 12 6 4 3 12 2 12 3 4 6 12
y:sing 0026 05(071|,087|097| 1 097 087|071 05 |026| O

Taking some suitable scale along x-axis and y-axis, we draw the following graph of

y =sin g in the interval [0, 27].

4 —sinX
1A y =sin>
05
] T 2n>x
. X
(vi) y= cos xe[-m 7]
Take the subintervals of the given interval [=r, 7], e2gh; uf’igrig:th;'—; ! v"/e,:’fc.ﬁi;j U“: e
following table of values: | | — 7\ (| 0 L
=117 5z 27[1_'_7; T\ A 1% | « I7z 27 | 57
X | Ve A _—._«;7\'— =0l = | = = ===
AT IR (RN B 6 | 3| 2| 3|6
xof] e\ ez | 2| 2| 2z [ z][z]|z]z]|5z]|z
SNV IR T 126 | 4|3 |12]2
AN A=A
y=COS§ 0 0.26 05 |071/087|097|1({097|087{0.71|05|026| 0
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Trigonometric Functions and Their Graphs

Taking some suitable scale along x-axis and y-axis, we draw the following graph of _.

X . .
y= cosE in the interval [, 7] .

14,

sinx and sin2x in the intervals [0,27]and[0, 7] respectively:~ < ™, | |

(i)

y

1A=

1

\

V=B

e &

y =cosxand y =cos2x

=AY o~ AL
J T YA
- | x//- \
YWY B
A., . 08
_ 0.6
= J [ \ I.- 0.4
N 02
- 5 =X
Q.2  On the same axes and to the same scale, draw the graphs of the following function
for their complete period:
Q) y =sinxand y =sin 2x
Solution:
The period ofsinxis2z and the period ofsin2xisz, so considering the subintervals of
the interval [0, 272'], each of length % we form the following table of values:
V4 T T 2r S5z r Arr 37 S5z 117
X o - | = | = | — — |\ | = | = | = | = | —=— | 2«
6 3 2 3 3 2 3 6
2 4 7
x  |o| Z 2| | Z X | Z
3 3 3 3
y=sinx | 0| 05 |087| 1 | 087 | 05 0 |-05|-087| -1 |-087|-05| O
y=sin2x | 0 | 087 |0.87| 0 |-0.87|-087| O
Taking some suitable scale along x-axis and y-axis, we draw_-th2 graphs gir’,_.:-._ !

.'-\.."‘-\.-_ i Sl
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Trigonometric Functions and Their Graphs

Solution:

The period of cos xis 2z and the period of cos2xis z, so considering tha-subirtervaic-or

the interval[0,27], each of Iength Zg - we formithe-feiicuting ableotvilles:

y=nds |1]087] 05 | O | —05|-087| -1 | -087|-05| 0 | 05

« alT ' 72 I 2t _E_r_J‘;W_7”———1; 3| 57 | 11r .
SUT LT eV A= —
€ 3 2,0 3 € 6 3 2 3 6
= I T N e B
\ |27 ) ﬁ v
2 | ¢\ B A ST,
. B_\[—3 3 3

087 | 1

‘y:COSZX 1105 |-05|-1|-05| 05 1

Taking some suitable scale along x-axis and y-axis, we draw the graphs of cos xand
cos2xin the intervals[0, 27 ]and [0, | respectively.

y
f\ y = COS2X y = COsX
0.5
In 2 > X
7
-0.5
Q.3  Solve graphically:
(i) sinx=cosx, xe[0,7]
(i)  sinx=x, xe[0, 7]
Solution: R
(i) sinx=cosx, Xxe&[0,r] NN [ 7\~

values of‘>rn aﬁuo___‘-'_' xx___“'
I | T T V4 2r 5t
o x Lo — — | — — V4
= IR R 6 3 2 3 6
N y=sinx | 0 | 05|087| 1 |087| 05 | 0

. ! [ |, '._.. -‘:-__ A
Take subintervals of the m*er /al .7 j sactiof lanyth % w2 farin the following table of

y=cosx |1 1087 05| 0 |-05|-087 | -1

Taking some suitable scale along x-axis and y-axis, we draw the graphs of sin xand cos x
in the interval [0, z].
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'1.,' oW x IR .":.-\"I._ o
BIBIRUSIAS L \.V‘—cosr
» s the 2hivie Fgure, the two curves intersect each other at a point where x = % The point

of intersection of these curves |S$ . Thus the solution of the equationsin x =cos x in the

interval [0, z]is x = % .
(i)  sinx=x, x [0, 7]
Take the subintervals of the intervals[0, z], each of length % we form the following

table of values of sin xand x.

x |o| Z z z or 7 7,
6 3 2 3 6
y=sinx | 0 05 0.87 1 0.87 05 0
y=X | 0 %: 052 | Z=1.05 | Z=157 2?” =210 %” —262 | 7=314

Taking some suitable scale along x-axis and y-axis, we draw the graphs ofsinxand x in

the interval [0, ] .

y

A
3

2.5
2

I_- :___ 2

The grcDr af v— Ls 1 ’tra.ght fine. The solution of equationsinx = xis the point of
- J ||r ;ut.e"tnn Ufthe curvey sinxand the line y = x. The line and the curve intersect each
W1

\ J RVA other at x=0. Hence solution is x=0.



