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Lnver S¢ Tr'i'janometn'c |

Functions so (@) sin'(-3)= T
The functions siri' Cos' Tari', cesec, 'ﬂ-,e inverse CoSiné fUHCHM”'
sec! and cot are called. inverse The inverse Cof’ine .FUZCH?':;A_":S~
trijonome{:r’ic funcHth- | denoted bj Cos and eft /
+ Inverse trr'janame,(r.'c funct’?ns § = oSt itf %= CoSY .
are ot Sinjle Valu“‘ fUﬂC' o where Y €& [o, ﬂ] ar 0% Y é'a‘
Principal Valved $unction el er-isx=

| ! ' Eions
Since inNverse {:r:fjonomejcnc func oy bha alve o{
are not sigle valved Cunctions, but EWP,C L., Fin

they can be made sigle valved -
it we restrict their domains.

” -1, 1
(1) CoS ‘4 i) cos (-3 )

© - )
18N.= (!> CoS5 1
Soldfld . where

-
Tel¢ t = (05 i —_— () X &[0, A)
These func tions areé called prindgpal | L&5 &

valyed funcl:i'ons denoted bj Sin ﬁ{fﬁso‘: ' """_ ot =0

Cos', Tan'.....ete ;g;iﬁ) - co$ i=0

R.erner;ber that, sirs! \ @5\ (i) cos'(-+)

Tar, ... are single valuwlr S let o= coS-'("&L) — () “e\?ger;]

whi le

oS o = —=— -ra:?
ﬂ:_ /-1y 2X
The | i = | se (D oS ()= 2

QAN : p ’ *
The ;nverSe\/gi/ne fUnc(-_-.-on i S The iNnverse fanjent funct:on,

Jenoted by Sin' and Aef—iﬂeo{ as, The inverse f:anjenf.' funcbion s
Yy = Sin'w  iff x= Sin Y denoted by Tarn' and IS def:'neo( as;
where jé['-—?,—xg < '%555”'5 4= Ta.r?'x. 'f-f x = lany
and "Cer"'a"] o =1 SXS whereé 36("%‘)"? o —"5_?4 34%-
-
- 0
Ex-amF’e i' Find  the \:awe | F and. x € (o9, 00) or —o0 < AL O
¢y sin’ RES (iD) sm' (-3 .. or X € R
2
2] ‘ he valve o
Sa|u‘£;on:r iy Sir -‘% Examf’lé §, Find ¢ _’Va ) F
+ sin' Y3 5 (D) @ tan' 1 (ir) tan (-43)
et X = ¢ where ’ t;on;.- (i) {:an"(l)
nx =B 4 o= xe[T. 5 bols -1 _y (T)
SiNeX — =3 3 & & l LEt X — tan ' | wher;‘ _
) -1 /3 tano= | =r X = QI XE (."'zz"{'
ey SIN = == i
s6 ( | p A 3 3¢ (I)* tah’j:’%
S:f;'(""" .
(" Szlr’.\-l (____,'?:) S (]:) | (II) ‘tahl("ﬁ)
LEt . I . W_f;rereﬁ let o= 'Ean"(-ﬁ)'—_’ ' _ whel;'? .
sinx= T3 T X7 g 2% | . __x  xe(-%,%
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S0 (T)=» taﬁ'(—ﬁ)= -2 | 35 C.OSX

E.|
Note:= st must be remember|| Domain; o<x<Ax  Range; -1€ X<
y - . "’
that sin' % == (Smx) | 5‘='C05',x

o' % #(cosx)-' , tan x #(bﬂ’”‘y

Qanj(_; 0515 A

The inverse cosecant |

function:- s
| Dormarim; -XK «x< X Ranje; (-0, <O)

The inverse cosecant funckion 7 > v R

is d.enoted by Cosec' and defined| _ fd =/

as Ye Co.serf':x. i'ff- y=CosecY 5"" R

where Y e ["5} 3{] but Y#0 Domam; (""O;w) or ﬁanje_; '-§<x<.§
and.  xe€[-1,1] or -1 xg) Y= cot x
T’Ge iNVve l"ste’ 5£Caht Domain; 04 X &7¥ ‘ Range ; 2;"";{"")

The irverse secant funchior s

temoted bj Sec-‘ i aleF"”e"L g?\@\m; (o0, @)or R Qanje_; O XL A
as Y = Sc.c_'x .: '_ - _ ": Secx .
shere Y € (o, A) bvt j;é 'Dommn)- (o, A‘],x#&I Ra“je; 3:;-'! o
and  x€ -1 Do = 565'7(
The INVErsSeé C"tﬁ Pomain; x p-ler xs1 Range; [o,x), I7# X
functigt | - J=esex | l
T:eioit?;lfel:;Q/Co Domain; {~3.3 ], x#e Range; 9<-lory |
a8 Y= cot % i Ff Y=cg C./l
where Y€ (- Dormain;  xg-lor x3 Range; [-if,%],#o
and X € (-0 Example 4, show that
‘Domains and Ranﬂes cos -',i = Sr'n"-'-s-;-
of Principal Trigonometric|gtion:—
function and Inverse |\ &= 3T —— (D
Tri’gonometﬂc fU"ChOnS - COS X = .."3-3..

9: 5(”1- | Y SN & = \/l_(oslﬁ
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Bj (1) and (1) > A= (oS (_’l—_ X )
C,of'.!l'. - Si‘n'-1 > -
13 13

= coSAcosex + Sin & Sin
Hence proved 2 L4 Z, >

Examples. Find the valve of

= (0)CosxX + (1) sin &

.=
- i - - = S A= SIin XL o
) Sin(cos'{% i) cos (tan o) *=sSna = i

from ¢i) and (W

i) sec [sin'(-%)]

i %= E _ cos %
50'050"3' 1) sin(coS’ _Ci") I >

Also, ' |
- | = -
_ 3 T - Where _ X _ sin x
Let o< = co5 = — G )0\'6-[0,?[‘] ¢coS x = S
weosoiz B o k= T Solution:-
-1 3 x let o= _E_Si'n"x —
so(I) cos 1= = %
2 _ -
Now 3 JS) L
in(ceS 2= )=5N=—
> ( 2 3 A -»\x: s:n({_o«()
i) cos(tan'o0) {,ag{i\é?f’s;n_xl: CosX ~ oS K Sin
A N
Let o= tan'o ez (E) oi\’é‘ © « = (_1_) CosSK — (0) SindkK
whe(?\ \™ - .
stancx =0 =» x=0 &&(=F,%) v _- CoSK W K= (o5 A—r ¥
¢ (1) = tan'o = O @@&/ Crom (i) oncl Qv
g N _‘
. \ -1 & A Yo' &
Now CDSCLanlo) zg&i@?- 1 coS N\ 3" S
o Y y \ -
i) Sec [ sind(sd )] 1) tar'x = & cot % an d
- ‘i -) -
tet & = Sin'(--:;_- ) — (L) ot % = E _ tan %
. wherz_e o , .
. . J am - : - ‘- —
5‘”?‘$ -""z_ - X = '—6_ XE - ISO’U*!O”: taﬂ-")‘-‘:— Z_E _ Cot X
- _ -| .
) (I)# S (-!2:)-: % ' Ltt KX = .;{-_. C-Ot W =—> )
Now ,SeC[S;n-,('-;:)J: SQC("§) -t Cot-'x - ..?__-.. — OA
=Seck = L > x= cot (L =)
6 J'g bR
. o
E%amP,E 8. Prove that the _ coS( E-x) _ cos K cosX+5in2 sinah
inverse ’crijonometrfc funch‘ons Sih(-i':—"‘«) sfn..?_: COSA-coSK ¢inan
2
! llowirmq e ‘ -
Sath.'j the {‘o owi J identities: - B (o)coSo(-i-(l)Sma‘» _ Sind
i) Sfr;'x_-; -7;—\-_ - c.‘:aS“HL an d. (1) coSK = (6) Sink Co S X
-)
c.oS-' X=X _ sin X - Y. — tan =» K = tan X — i)
2. .
. - rem (i) and Cii)
SO'U*' oni=— Sln’x = I - CO S-’x .r | -
- tan' x= 5 - cot
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Also, | AlSo, - .,
-) e _ I S
Lotx.-: -’f_&anx cSC x= : s
 Solvbion:= } |
A ec X —m>» (V)
Let K= T - 5
- E_
- Sec'X- 2 2
- x= sec(ZE- )
1
. —
= I__O(
cos(3 )
)
— _’__-——’_'_’-_'——
- PY.N
CDS_§ caSﬂ(-f-Slﬂ_é_San\’
; . -
— CO) Co S +(|) Slna( Sl.nt"(
-
= €SCA = X=C5C 2 o iy
f\r"ﬁm CIJ ano‘ C“.)
-\
/5’5,')(= .§_ sec X

Evalvate ~ithout vsing
’ tables/calculal:or:

§olutioni= Let ot = Sin (-1) .

— IE———— e ' | ) j ‘
X = (l)co.Sa(—CO).ana( coSAA sa'vt,aﬁ - ot A= COS ( 3 )—a» U,

DB g X
— ‘e ‘ -' T
wly- SeC")(_-_-_- oA —> (W) o (i) = CoS(% :Z_

From 1) and ('T)

SQC:‘X;' 52: _csc-",{, Solv“dﬂf' Lgtaﬂ.::' tan ji)__} )

Please visit for



www.pakcity.org www.pakcity.org

=y X = “’f se (I) so’”t‘!on:_c') taﬁ'i_ S'n_,%
) K -
tan ("F{) = 7% Le t sinm 75_3_‘ o
(V) coS ( | . s'nd:%
4 -
) coS X = -5 - ot = ~ ‘tClna(:: _5_:
* . 12
S =1 . 13 >)
o o o(D)- 7 > - ()i

(Vi) {ar{'(:é-) from (i) and ¢ii)

50’0*10’,:" Let o = ECIVC,(:"I—;) — o)

~— _A
=» ton &= B = o = :
-
so (1) = tan (:Jl_—-i) = _2_:
(vii) Cof.-'(-f)
SOIUt‘on'n LEt oK = COt (—l) ——)ij\ ([

|

50'0“00 SINLK = 2SinetCoSX By Pathageras
'3—7"’i _5 oo+b = c"
coSec X= —= = K = - A where B (;)(“g-' = oot
J3 -3 xelo, Al PR
=1 7.2 T | sind= 24 = (5) - (u)
so (i) =~ CoSéc ('J,B_- = "'.3- but X £ — &5 -'-;2.6'- P,
= 2 = "'(3_(1.) b= 9
- I ase S 25 - b= 3
(1x) Sin -':‘r;-'_) from Ci)
¢ p __ ~F st 1 1 -1, 3
SOIUf'on'-Let o=sin ( J3) —m o | 2 (COS %):— SIN (-)__5‘-)
. | i ]
S = ji *dﬁ_% | -r ZCoSI %-:Sin'?:_i’_ Hence Provcd_
2
50 (1) = Sin-’(_j:):. - -_KZ‘ L1i7) CoE' % _ Cot-‘%
QZ Without usimg table/mw(aeoy- Solutior:= ' &
* show {:ha{: et o= COS _5_: ,_.')
i) tan’ -%_ = .Sf";'-?-_; | = coSck= YU
o
i) 2ces A o= sin' 24 |
3 25
W) CDS-‘ B— = cot-'f'_
> 3
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Ry Pafhajoras

&'O.VLG’( = __2_ T "t
*QL:: C.L"' b"

- C.ot' X = _Q_ :(5')"- (QJL

3 o} -

-f —
*0(=C°t <-g-) -y Q= 3
— ¢l
-from c;) Ond ch)

Fmd the values of each
QS' exr)r-essmr"t

1) co> ( th ﬁ)

, - <in — —>»
SO,utlon-"" Le.t X St ﬁ
- Sl'r'\O(:J-!;)':- - CX:%
wr: |
<o (1) =» i J-"-i = _E_- ;-
AN O
A | = N
Now cos (sin' 5 ) = ¢o3( %) f’é\” f
= "L r’ﬁf—\\fv\’
) Sec (COS )__) @&M
RS e —> ()
SO'UﬂﬂH." Let O(VF}%QS 5
,,,,{*l
' —--"\\% K = A
-y CO3'CX @ 3
-ty E
SO (1) =» 05 -2-:- = 3
- 1 E - I
NOW Sec ((05 ,%_-) - SGC k 3)— C—-—-_osg
1z 2
= =
4
i) tan( cos’ :[‘}.)
-1 I3 ¢
- i
50|Utbn=" Let o = Co5 > —_>
A
- coSX = .f-i - O = <
so ()= CoS _4_;_3_ - Z -
3 A) = L
tah<cos __~g3_)= tan( 6) 5
iv) csc(tar‘{'(_|))
. -1
50‘0*|0ﬁ:—' Let & = kan (-1 i
- tangs =—1 = o(:—_?{_%'
7

Please visit for mok
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www.pakcity.org

v) Sec (sin (—.._))
50’0t'0n'-’ Let & = Slr') —-) — ()

-1 A

SINX = l"?G’(:-g-

so (1) = 5;,—;'(—_}_’:} o -ZK:

_K
pesind Scc(siﬁ’(--’-))= sec ( Z),
- L —
=sec X - COS% 5,
-
RV E)
vi)tar (tar'¢-1) ]
;f:f;dh,, Let X —tah (—1) —> D
x
- tanc( =1 -y X = T

- A

<o Ciymy tan (=)= 2

Now tan(tan (-1)= tan (—%—)
=% tan_g = -’

vir) Sin ( siri,"(-'z-_-))

Solutionim Let x=sin (3) —
o 4 SJ'”O(':-;-_' wy o(=_§
-
so (1) =¥ SiN (-5—: - _76[

2
se (1) =y Sih"(".z'.) _ _zx_‘
s tan (i () - ban(-)
= —-tant, = -1

' J3
w) sin(tan 1)

Selvtion; et o =tan'¢-1) —,
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fotiyor ari ()= 5 0 cosots oA TR

I
Now Si'n( l:ar'{'(-u)) - SE"')(_'E) C°5P=’ \rr—-—BT-'T J—::_B_"
. " -L |
= - Slh% - J_?: Now ot el coso(sin P
Addition and Subtraction sir (ok- B) = 5in & <3P
-’O(-P::Sfr'-\.'(AJI-BL - B\,"—/\L)

Formulas

1) Prove that: -rsiﬁ',q-s'.ﬁ’g.-:s}r?'(mﬁ?-Bﬁ)

l
SEV{IA"'S""E'B =Sin (AVI-B*+B "ﬁ’) Hence Proved

Now $in (ot + B) = Sin X CoS B+ oS X SiNP - ]

QC?('-!'P::'SH;'(A\“—BI + BJ!—AI) ,

- - . - .+ coS(cA+PB)= CoSAK Cos _Sinck SIN
-rSin'A—fsin’B:Sm'(AJ.-s*+BJ:-—A'-) P) P P

-1
Hence ProVeo(. > cXtp = Co> (AB-—- mm?)

2) Pr'OVE. &hat: y -*CoS—'/q +C03—,B:COS-'(AB"\/(,_ﬂl)('_sl.)
sf’;|A_s;ﬁ'B=5"n (AJ,_&'-__BJ’_AL) | HE’.D(Q PrOVQA-
Proofi- - 4) Prove that: ’
Lt ox=sn'A , p=5nB 05'A-coS B=CoS (As -f-../a-ﬂ‘)(/-a‘)
o sinck= AcA, SINP=L - B Proof :—
-

-+a=Ji-at 8y Pathagoras
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By Pathageras
b).+ BL = | / . Pu|t B= A ol
- . bk
= b‘l..__: l__Bl \ e Tan A+Tan A= Tar C |..-A.A)
+ b= 1B B g - 2Tar'fA = Tan'_LA
B 1= A"
Hence proved

S0 Sl'n0(= .’,_AL _ J;—._._A—l- |

/

sin= JiTB . Ji & ‘ Exercise 13. Z

; i’ .

2 COS (0<-P)= coSck COSP_+ sin & sin P 5";:\/5- l‘:he §‘F°IIOW f:j o
s B 4+ sin o2 F coS

-y A -B= cos ' ( AB + JiI-A* J1-8%) 13 25 225
e - : 4 ' - . =
cos'a—cosB= cos (AB+ m,—_g,_) §olubioni= Let ot =57 55 B=sin'L
Hence Pr‘o VQCL - SINA = % ! &in P_____ 2::1-%

5) prove that:
12+ Tar! Tanr A+8 By pathagoras
Tanfi +1an 5= 1anr 1I— AB af'+(5)"—.=(13JL "
r_ 169-2% 5
A
a.-.::g
2.5 q
/
b=7?
Tar' A —Ta
1+48 'nek SIN
ffao'fl"’ s €OS (_o<+p)-.-_-coso< coSp = S!" P
- ~ -.—.-Tar;'ﬁ | - 5 ]
et o= TR A o P=T i [ HED- BB
o Tanotz A, 107 = (8-
. tan(t—B) = tanc - tanp = 325 225
| |+{:ano<i:anp' 0<+P - C..bs-l _%,_g_-?’g_
'*d’P.': Taﬁ'_f_.:-—l-a— e o\ g o _) 253
1+ AB = N 2 4 SN 1. = Cos —gz';
Tar' A - Tan' B= Tan' A-DB b 15 -
1+ AB Hence Pr oV ed-
Hence P roved | . A tar%"-lg - l:an"_l?;
7) Prove that: I
zTar;'IA _-_.Tdr‘;..z.f—- 3 .t - A""B
A + tar B =ton — g
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| 5——-‘-""
- tan 2.0
)
~ Lo
== | 9 L0
= anNn = X —
g 20 19)
-
oy 'L~ tan 2
tan ? + tan = 5

-IL
n e
3

=X

Now
sinck = = and-

N[E

coS A= S

J13

2SN 2ck= 2SiNmAXCoSAK

(i)
AN
SINL A = —;-l;'_ Q)@BV
-1 9 ’ Q\:
¥ 2ln 3 307 3

=l 120 =

ton = =2Co5 —

Q y 19 13
so,ykfonf" -
- 1 _ A= —

Let coS -'-E = X "¥ €065 |
)
S'n"o(__:. 1— CoS A

14 169-4% _

169

:
<.
X
|

Please

. T
StM —'—'3
- taNnct = 3:'3,"'

5 (s sinokis #ive D
E

domain of C2SA
/13 5

visit for

Let cx — sin-'2 - sina =2

b
c? = a? + b*
(5)2 = (3)% + b?
25 —9 = Db = b2 =16
Sob =4

3
Now Cos (r = r

Let f = sin~ '+ = sinf =—

17
c* = a* + b*
(17)2 = (8)%2 + b?
289 — 64 — a* > a* = 225
Soa =15

Now cos [ = =

Since sin(a + @) = sinacosP + cosasingl

-(DE) O -

77

sinfla+PL)=-——==a+ 0 = sin—12Z

S

Hence siu'*‘-z- + sin—12 = sin

0 { O
¢ B‘?Ec@'ﬂ G

47
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c= 17

85

-127
8B

. WwWWw.pakKcity.org

32
85
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'“7- n "3 = cos' 2
Sin IL-8in ==
Q % 95 5 177
on:=
so’ut -1 77 = SINK= (i
Let K= Sim "é"g 85
3
-1 3 SN p= T~
P.—: SiN E d P >
COS A= . _ 5 /&2
Z_Z_) = ! 72.7-5
= | 85 »
592
2225
oS ok = ""77'}3-5—’
4
co "0‘( — %‘5_ .
o cosot = 35 (“lomain of sine)
co 86-
n 2
Also  cos p= 1= 3')1" ) = "??
> (=) - y
* Cos P: ’ (6
9 /6
3 ‘2_’5:_:,——- =
CoSP = 75

|+ Sin (e%+B)

= SinoxCos B + CoSK SIMP

! P
R 2)(5)+ (22)(5

10)
92 , 315
sin(cX+B) = gus 84S
_ 507
845

www.pakcity.org

i
y ¥
C’.,. 02) +(5)
- 144+ 8
C_I' = l69
oy (= IS
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-1 | -l £ -1, -l
"""+tan """'::{an et L
ARNNY 4 3 * 73

A "'"
<IN

sin’ ( R A5
x

Yy =
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Show that:
QisCoSS(}-:: &:;t . Qié tan (—%X)= - tar X
Seltion:- | 50‘0&:’;; (-X) =—tan'x
€ silae o X=SNA | tar' ((N)+tan’ %= o
. coSohE - sim & L-H-5= {:aﬁ"(—li::an % )
| cosd = '~ 1]- (cosoc is :Hve. = tan’ (:ﬁ-r)(x) ) tan ('.I'{_)
o cosck= Ji—n" " ;lf::; of a0y =6 - HS
 cos(sin'x) = Jimx" tence LH-s5= RH:S
Hence Provei
Qili Shff:qnth;ms x) = 2% 1%
Show that
56|vt10ﬂ o oy X c6S A J& Sir3! (~%)= - sir' %
et 2 1 (0 ofutlon'

Sin"Y(-x) = -Sin"x
orSin”}(-x)+ Sin"'x=0

L.HS=Sn"'(-x)} Sin"'x
= Sin™! I(—x)\/l - x>+ xJ1 - (—x)z]

= Sin~!(—xV1 — x* + xV1 — x?)
=Sin"'(0)=0=R.I.S

Hence Proved

Qis Show U‘“E e L

s (=%)

sy Cos

{2

Please visit for @www.pakcity.org
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Q9. snov st tonlirin 2

SO,Ut,on:- Let Stn 7("' A o Y= SINA )

s Jes W
x= |l— sin"oX = (o5 A=
CoS in t ) N
= 2 o tandKk= ——
c tan#® T X Ji=x*

or tan(sif;’x) :JT--’)-C—E

-1 L, Hnd the valves eof following
Criven that x= Sin 7 ”
on. W _ Nak ¥ cosX , tanx, Co

Please visit for more datze t www.pakcity.org





