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Function | Domain Range
L |sin7tx [-11] [_E E}
2'2
2. |costx |[-11] [0, ]
3. [ tan~tx R (_E E]
2'2
4| cosec™x | (~o0,~1]U[L,0) [_z E}:{o}
2'2
S [ T g ]
2
6. lcottx |R (0,7)
1.3 Trigonomertic Inequalities:
4 1
Example: Solve the inequality; Sin X > 5
1
Solution: y = sin x and y:_E
y
Acinx>——

ermsmsnnnnensannns SRR SERRRSES

i

Thus on generalising above solution:

2nn—E< X< 2nn+7—n; neZz
6 6
Example: Solve the inequality cos x < —%

. ] 1
Solution: .. solution of cosx < -

= Xe[ZnTHZ—;, 2nn+4§}; neZ

Example: Solve the inequality : tanx < 2

Solution: Xe(Znn—g, 2nm+arc tanzj, neZ

Y =7
y
A
1
1/2
3m 2% %
2
................................ >
y=-1/2
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Functions & their Graphs 15

—n/2

X=E—n'/ 2

14. Solving Equations Graphically

Example : Find the number of solution of sin x = %

X
10
Ya
1+ [hhj [37;‘1%‘) (19,1)

N\ N o
—1:0 3n  [2n T ©.0) =2 n\/zn 3n{iﬂ/2=
14

=
g(x)= 0

Solution: Here, let f (x)=sinx and g (x) =

'10

X
10

Example: Find the least positive value of x, satisfying tan x = x +1 lies in the interval.
Solution: Let; f(x) =tanxand g (X) = x +1;

From above figure f(x) = sin x and g(x) = — intersect at 7 points So, the number of solutions are 7.

g(x)=x +1

T T
From the above figure tan x = x +1 has infinity many solutions but the least positive value of X € (Z , E)
Example: Find the number of solutions of the equation,

sinx=x2+x+1 /
1 2 3 KJ y =XCHx+1
Solution: Let f(x) =sinxandg(x)=x*+x+1= (HEJ +Z
Which do not intersect at any point, therefore no solution. o i
Example: Find the number of solutions of &= x* v sink
Solution: Let; f(x) =e*and g (x) = x*, which could be shown as
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.. We get 3 intersections.
Example: Find the number of solutions of ; log, x + X =0
Solution: Let; f(x) =log,, xand g (x) =-x; which could be shown as;

Yy
) ¢ | f(x) = log,x
- —»X
o1 10
-1
" g ()= x

From above figure, it is clear they intersect at one points, therefore 1 solution.

Example: Sketch the graph fory = sin™ (sin x).
Solution: Asy=sin X is periodic with period 2.

A
Repeated Curve, /2| Main Curve  Repeated Curve
n VAT Y AR, N g y= /2
& 4 A2 o N
(\/" 28 / A\ _\_/': N
LA S NA L g TN »ory=0
i, 25 1 fO © m\7 S, T
. %’: MRS 2 -z ", \./_ \“ ,'.
RY /A I . KL -
—11/2 By =
Example: Sketch the graph for y = cos™ (cosx)
Solution: Asy =cos™ (cos X) is periodic with period 2.
A
g pp——— Sy——— }y =T
NN é",' \\— 2 q/f{\:'/ 2
L TR A vy
s > . ' b ' —p-X 0ry
o b 2n 3n 47

Thus, the curve y = cos™ (cos X).

Example: Sketch the graph for y = tan~* (tan x)
Solution: Asy=tan™ (tan x) is periodic with period 7.

Thus, the curve for y = tan™ (tan x), where y is not defined for x=(2h+])12[,nez

Example: Sketch the graph for y = cosec™ (cosec x)

16
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Solution: Asy=cosec™ (cosec X) is periodic with period 2.
y
T i >y -n/z
RN wx Sy = cosec *(cosec x)
T T 37" 7? O Y
] i 3n
Thus, it has been defined for | 27 _E' Znﬂ+? —{2nm,(2n+1)n}, neZ
. T
Example: Sketch the graph for y =sec™ (sec x) has been defined for X # (2n +1)§, neZ
Solution: Asy=sec™ (sec x) is periodic with period 2.
y
(-n, ©/2) (~m,m/2) >y =2
............ g A ey =
i57r/:2 v T r :ﬂ2|o 71;2 7r 32 27; 52 >
Thus, the curve fory =sec™ (sec x) has defined for x # nx,n e Z
Example: Sketch the graph for y = cot™ (cot x)
Solution: Asy= cot™ (cot x) is periodic with period .
y
o & y=n
-\3‘%@/ M A 2 +"‘,/ ‘ y=1
{f/' //+," AR, [ jg/’,/ I," 2
7' ' *'V" 2'2 1'1’ ' 1"' X
n Bnk-m —zp |0 w2 T 32 2n
Thus, the curve for y= cot™ (cot x).
Example: Sketch the graph for
|sinx] ) |cosX | : _1(1+x2]
) ———— i —_— ii sin™| ——
@ sin X (i COS X (i 2X
1) 1
(iv) 109y, (x—z] +§Iog4 (16x% —8x+1)
(v) 1+3(log|sinx|+log |cosec x|) (vi) 1+ 3(logsin x + log cosec x)
Solution: Aswe known, to plot above curves we must check periodicity of domain and range:
y
5 [sinX]
. %—371';—271'—75 (¢ TCI [ 4n
[ 2Lsinx>0 L . N, > ¢
Here, Y=1 L sinx<0 P
y= |sin x|
y- 1 2nr<x<(2x+1)mnez sin
-1 (2n+Drn<x<(@2n+2)mnez
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domain=R-{nmr;nez}

1 2nm< x<(2x+1)n
Range =
-1, (2n+Drn<x<(2n+2)n
(i) Sketchfor y=195X!
oS X
|1 cosx>0 B L
Y2121 cosx<o y=
_]_1
So, it could be plotted as:

2nn—£< X < 2nn£
2 2

2nn+£<x<2nn+3—n
2 2

h

|

—5m/2 —31/2 —ETE/z

BY Ve
o .

X
O in2 " i3n/2 { 5n/2

N e
o ~:

=1t

_ |cosx]|
COS X

2
(iii) sketch for y=sin‘1(1;: j

] is defined:

2

Here y =sin‘1(1+ X
2X

1+ %2

When

= 1+x°<2|X|
x2—2|x|+1<0
IX[> 2| x]|+1<0
(1x]-1)° <0
(Ix]-1)*=0
Xx==x1

. Domain = {+1}

2

.| 1+x
- forrange y =sin 1( o ] where x = +1

y =sin~! (1) and y=sin (-1)

<1 {as;sin™* x is defined when | x | < 1}

{as; 1+ x? >0}

{as; x* + x|}

{as (|x|-1)?< 0 is not possible}

»
»

A(l,m/2)
,—1

»X

B
(—1,-m/2)

1+ %

)

Graph for sin™ [
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(iv)

v)

Range = iﬁ}
s
. 11+ X2 .
Hence, the graph for y =sin o isonlytwo
points , shown as:
Ca(1+%2) .
Thus, the sketch for y =sin BT isonlytwo

points Aand B

Skech fory=log,, (x—%)+%log4 (16x% —8x+1)
Here, Y = logy, (x—%)+%log4 (4x-1)°
= y=logy, (x—1]+llog4m+l log, (x—ljz
4) 2 2 4
or Y =—Iog4(x—%]+%log4 42 +§Iog4[x—%j as; Iogbn a™ =%Iogb a

1 1) 2
— y=-log, (X—Z)+Iog4(x—zj+glog4 4

1
=y=1, wherever, (X _Zj >0 {as; log, x exists onlywhena, x>0and a= 1}

19

y
Thus, y =—log,, (x—%}+%log4+(4x—1)2
1 1 3
= Domain:(—,ooj """""" >
4
Range={1} :
Thus, the graph is shown as: O %
Sketch for y =1+3 (log [sin x| + log|cosec x|)

Here y =1+3[ log(|sinx|.| cosec X]) |

When ever |sin x| 0 and | cosecx | = 0

i.e., y=1+3(logl); whenever X ¢ nm; n € z
= y=1 {as; log1=0}
: Domain=R-{nm; neZ)

Range = {1}

. itcould plotted as:
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(vi)  Sketchfor y =1+ 3(log sinx + log cosec x)

Here y = 1+3 (log sinx. cosecx ) whenever sin >0 and cosec x>0

= y=1+3log1; xe (2nm, (2n+1) ®), neZ

or y=1; whenever xe (2nr, (2n + 1) )

- y =1+3(logsin x+ log cosecx) =1 whenever x & (2nm,(2n+1)n),me Z

A

v
ks

Example: Find the number of solution for ; [x] = {Xx}. where [*] {*} represents greatest integer and factional part of x.

Solution: As [x]eZ and {x} € Z onlyif {x}=0

~[x]={x} =0= x=[x]+{x}

.. onlyone solution

Example: Find the number of solutions of 4{x} =x+ [x]

where {.}. [.] represents fractional part and greatest integer function.

Solution: Aswe know, to find number of solutions of two curves we should find the point of intersection of two

curves.

4{x} = x+ [x]

;> 4(x—[x] =x+ [X]
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