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Inverse Trigonometric Function

Key points:
1. If sind = x, wewrite® =sin™ x.
2. dn(Entx) =x, sinl(sinB) =0if ‘0 € [—gﬂ
cos(cos ™t x)=x, cos* (cosB) =0 if 6 [ 0, 1 ]
tan (tan™'x ) = x, tan™ (tan®) = 0 if O (—ggj
3. That value of sin™ x lying between —gandg is called the principal valueof sin™ x.
That value of cos™ x lying between 0 and  is called the principal valueof  cos™ x.
That value of tan™ x lying between —gandg is called the principal value of tan-* x.
4, If —-1<x<1, then i) sin"}(-x)=—-sin"tx
i) cos(-x) = m—costx
5. If xeR, then i) tan™ (-x) = -tan™’x
ii) cot” (-x) = T—cot 1 x
6. If x<-1 orx = 1, then i) cosec™ (-x) = -cosecx
i) sect (-x) = T—sectx
7. cosect x = sin X (if x #0).
X
1 21 .
sec” x=cos — (if x#0).
X
. 41,
cot” x =tan~— (if x> 0).
X
41
= m+tan — (if x<O0).
X
8. sin'x +cos'x =m/2, tan* x + cot™t x = /2, sect x + cosec™ x = w/2.
9. If sin® x +sinty = /2, then x? + y? = 1.
10.  sin(cos®x) = v1-x?, cos(sin® x) = Y1—x?
11.  sin'x =cost41-x*> for 0<x<1

= —cos t41-x? for —1< x<0
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12. costx =sinty1-x? foro<x<1
_ | 2
= n-sin " v1-x° for-1<x<0

R ‘1—“1_)(2 for -1<x<0

= tan T ———— for O<x<1, mw+tan

X X
13. tanix=sin? forx >0
1+ %2
= cost for x> 0
1+ x2
14. 25in‘1x:sin‘l(ZX\jl—xz)for_—QSXSL2

.1 2 1
=n—-sin | 2xv1-X )for—<xs1
( V2

=sin‘1(2xv1—x2j—n for-1 < x <_T;

15, 20057 x = cosH2x? ~1) for 0<x<1

=7c—cos‘1(2x2 —1) for —1<x<0

ZXZJ for —1<x<1

16. 2tantx = tan‘{
1-x

=1t+tan_1[ 2X2] for x>1
1-x

:—n+tan‘1( j for x<-1

1-x2

o in-1_2 for —-1<x<1

= tant 2x for —1<x<1
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19.

20.

21.

22.

23.

24,

www.sakshieducation.com
3sinix = sin‘1(3x —4x3) for _71 <x< %

3costx = cos‘1(4x3 —3x) for %s x<1

—_ 3 —
3tan_1X=tan_l 3x X2 for _1ng£
1-3x 3 3
@I1f-1<x<1,-1<y<land xy<1, thentan™ X+tan'1y=tan'1lx+y
(b)Ifx>0,y>0andxy>1,thentan'1x+tan'1y=tan-11)(ﬂ tr
C) If x<0,y<Oandxy>1,thentan™ X +tan™y =tan’ -
If x <0,y <0andxy> 1, th 1 1 11X+y
(@) If xy>-1, then tan x - tan” y = tan* =
1+xy
(b) 1f x>0,y <0andxy< -1, then tan™ x - tan* y = tan™* X=y o
1+xy
() 1fx<0,y>0and xy< -1, thentan x - tany = tan? =Y -1
1+xy
m - f—
tan‘1F+tan'1(m n)zf or =T
m+n 4 4
m —
tan'lﬁ‘tan'l(m n)zﬁ or -3¢
m+n 4 4
sin2tan™ x ) = 2X2
1+x
2
cos(2 tan™* x) = 1 X2
1+x
tan(2 tan™ x ) = 2X2
1-x

sin(3sintx)=3x-4x®
cos( 3cos™ x) = 4x3 - 3x

3x —x°

tan ( 3tan’ x) =
( ) 1-3x2
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4x(1—x2)
2
(1+x2)
1-6x%+ x4

25. sin(4tanx)=

cos(4tantx) =

PROBLEMS

Very short Answer Questions:
1. Evaluate the following

(i) sinl(—gJ (ii) cosl(%J (iii) %c‘l(—ﬁ) (iv) cot-l(—ﬁ,)

Solution:
(i)sin‘{—%} = —sin‘l(gJ = —%{-.- sin(-x) =sin "t x}
Solution :
(if) cos™ (%} _ %
Solution :
(iysec (~2) = 7 -sec 2 =7 -2 =T
Solution :
r 57

(iv)cot*(—3)=r—oot*VB=7— ===

2. Evaluate the following

0] sin{%—sinl(—%]} (i) sin{%—sinl(—g} (i) sin‘l(sin%[J
. 1 S5z
(iv) cos (COSTJ

Solution :

I I/ 2R | T o 41 L \rox| . T
@i)sin g—sm > =sin §+sm > =sin §+E =smE=1
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Solution :
(i)sin]Z —sin™ 8 =sin £+sin‘1£ :sin{£+£}:sin120°=£
2 2 2 2 2 6 2
Solution :
(iii)sjn-l(sjnS—”j=gn-1(1j{-.-sjn5_”=l}
6 2 6 2
r . 1
= Z-dn===
6 6 2
Solution :
(iv) 0051(0055—”) =c0os™ {—i} = 7z—cos’1i —z-Z _3r
4 J2 J2 4 4
i N« 43 . 165 s [ 4
3. Find thevaluesof (i) sm{cos 5} (i) tan{cosec @} (iii) sm{Zsm 3}
Solution :
o 43 13 3
I 1= let cos”—=o = cosa=—
()sm{cos 5} c c
. 4
sin{cos‘lg} = sna=-— {-.-cosa:§}
5 5 5
Solution :

(i) tan cosec‘1§ let COSGC_1§=OKSCOSGCO!=§
63 63 6

Solution :
(iii)sin{Zsin‘lf} let sin‘li:a = sinaz:ﬂ:cosozz§
5 5 5 5
sin Zsin‘lf} = sinzoc:Zsinoccosoc:2><f'><§:ﬁ
5 5 25

4. Evaluate (i); tan‘l(tan%[j (ii) sin‘lsin(%7”j (iii) cos-lcos[l%”j
Solution :

(i)Tan™ {tan 377[} =Tan"{-4} =Tan" ()
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Solution :

(ii)sin‘@n(?j:sin‘l{sin{S —%}}=gn‘l{+gn(%j}=%

Solution :

(iii) cos™ {cos—} =cos™ {cos37z ——} =cos* {_ cos—} g2
6 6 6 6 6

Short Answer Questions

(i) Provethefollowing Sin_1§+sin‘1§:cos-1§
5 17 85
(ii) sin‘1§+cos‘1gzco 133
5 13 65
Solution :
i)  LHSsnS+sntl
5 17
; 8
Let S|n_l—:0( gn_l_:
17 P
: 3 . 8
Sna=— snf=—
5 T
cosa{:ﬂ cosﬁ:E
S 17

We know that cos(e+ ) =cosacosff—sinasin 5
415 3.8 36

"5717 517 85
23,418 _ 13

136 .
S o+ f=C0S —=8n —+SnN —=C0S —
85 5 17 85
Solution :
. 43 12
ii let sSn"'==a cost ==
(if) 5 3 B
sina=§ cos,B:E
5 13
4 . 5
cosa— snf=—
5 p 13
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Cole know that cos(« + ) =cosarcosf—sinasin 8

4 12 3 5 33
cos(a+ ff) ==X——=X—=—
e+ 513 5 13 65

33
Lo+ f=cost =

65
.13 4,12 4,33
snt=+cos'=—==cos" —
5 13 65

. . . 3 12 .. . 13 _
Find the values of (i) sin{cos™*=+cos™*== i) Tan{sin*=+cos’—
0 { 5 13} I { 5 \/34}

(iii) cos{si n’1§+ sin™ E}
5 13

Solution :
(i) Let cos’1§:0: and cos’ll—:,B
13
cosoz:E and c:osﬂ:g
5 13

.4 .
sing— and sm,B:E
5 13
. 713 7112 . . .
sinqcos™ = +00s™ 3 =sin(a+ f)=sinacosf+cosasin f

12

L~ M
513 5 13
63

65

Solution :

. ) 3 5
ii)Let sn*==¢g andcos*— =
(i) 5 = B
) 3
sno== cosfi=——x
s B

cosoz—ﬂ sin,B—i
5 J34

3 3 27

Tane+Tanf 275 20 _ 27

1-TangTan , 9 20-9 11
20 20

Tan(a+ f) =
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Solution :
.3 1 5
i) Let in"==a and sin'—=
(i) : 3 B
sna=> and snf=—
5 13
cosocﬂ and cos,/)’zl—2
5 13

cos{sinlg+sin1%} =cos(a + ) = cosacos B —sinasin

4123533

"5 13 5 13 65
3. Showthat sec’(Tan™2)+cosec’(cot™2) =10
Solution:
Let Tan ‘2= and cot™2=/
Tana=2 and cotf=2
LHS = sec® o+ cosec’f =1+ Tan’ar+ 1+ cot® f = 44+1+4=10

a1 —+Tan 2—O (i) Tan*1£+Tan*1E+Tan’l
13 4 2 5

4. Show that (i) Tan1%+Tan %

1
8

L1 L 201

23 an— 9 7 —=cot™ —=+cot™(18)
8 43

(iii) Tan™>+Tan Z (iv) Tan < Tan
4 5 19 4 7

Solution :
1 1 2
i Let Tan' == Tan'—=4 Tan'==
(i) = 73 B 9=7
1 1 2
Tana == Tanf— Tany=—
7 Tz Tar=g
1 1 20
Tan(o:+,b’)—Tana+Tan’B 7 13 91 _2
1-TandTang ;1 "9 9
91 o1
2 2
Tan(ar+ f—7) = Tan(a+p)-Tany 9 9 0

1+Tan(a+ B)Tany 144
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ca+f-y=0 —Tan L 4 Tant L _tant2-0
7 13 9
Solution :
(i) Tan™ 1+Tan —+Tan (l
2 8
Let Tan T =a Tan‘l— BT arl= s
2 8
1 1 1
Tane=— Tanf=— Tany=—
2 4 5 4 8
11
5TE 7
Tan(a+f)=2—2="
-1 9
10

Tan(a+ pB+7y)=

a+,6+5:£:>Tan‘1E+Tan T P
4 8 4

Solution :

(iii) Let Tanlgza Tanlg:ﬂ and Tanl%:ﬁ

Tanoc=§ Tanﬂ:§ and Tan5=E
4 5 19

3 3
7+7
Tan(a+ B)+Tand
Tan(a-i—ﬂ):u:Z?:)Tan(a_{_ﬁ_a): (0{ ﬂ)
1—3 1-Tan(a+ f)Tand
20
27,8  513-88
__ 11 19 _ 209 _
1,27, 8 209+216
11 19 209
1
ca+f-6==
p 4
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Solution :

Tan‘li: o Tan‘ll:ﬂ
(iv)Let 7 8

Tanozzl and Tan,le
7 8

1 1
Tano+Tans 7 g_15_3
1- 1

Tan(a+ f) =
1—Tan0{Tanﬂ 55 11
50
LHS o+ f=Tan 13 _ ot (Mj
11 3
Let cot™ — 201 =J cot™'18=¢
201

cotd=—— cotdo=18
43
201x18 3618—-43

—-1
_cotycoto-1_ 43 43
cot(y+0) = cot § +cot ¥ B 201 ~ 201+774
43 43
3575 11
975 3

;/+5=cot11§1 "» LHS=RHS

5.Find thevalue of Tan {cos‘1 g +tan™ %}

Solution:

Let cos‘lgza and tan‘lézﬁ

cosa = and tanf=

wIiN

Tana =

Nlw ol

and tanf=

winN

3,2 17

Tana+TanB 43 12 W7

1-tanatan 1_§X§ 6 6
4 3 12

Tan {cos‘lg+ tan‘lg} =Tan(a+ ) =
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6.Provethat Tan £+lcos‘12 +Tan E—lcos-lg _2
4 2 b 4 2 b a

Solution:

,a
Let coslgza:cosaz

L.H.Stan(£+gJ+tan(£—gj
4 2

olo

2 2
1+ tang 1— tang (14‘ tan aj +[l— tanaj
2, 2 _ 2 2

1-tan? 1+an? 1-tan2 &
2 2 2
2{1+tan2(;}
2seca =
1-tan %
2
7. Solve (i) cos(ZSa:‘lx):} (i) cos S —sin? 2 Z cosx
9 5 5

(iii) sin™(1-x)+sin"*x=cos ™ x (iv) sin{sin‘1%+cos‘1x}:l

Solution:
Letsin*x=a = x=sh«a

cos(ZS'n1x):€—1):>cosza=s—1):>1—25in2a:g

1-2x° =E:>2x2 _8
9 9
X=—= X=+=
9 3

Verification: For x:g s,in’12:05:>sin05:g
3 3 3

cos{Zsinlg} = cosfa =1-2sin’a =1_2xf=1
3 9 9

2
For x=2  cos Zsin‘l(gj =1—23in2,8=1—2(ZJ 1
3 3 3 9

.. The Equation gets satisfied for x= ,—%

win
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Solution :
(i) cos’1§—sin’1£:cos’lx
5 5
Let cos’lg’:a sm’lﬂ:,B
cosazg’ sin,B:il
5
Given o— =cos ' x= x=cos(a— f3)
x=cosacosﬁ+sinasin,3=§x§+ilxﬂ:1x:l
55 55
Solution :

(i) sn*(1-x)+sin?x=cos'x .. (1-x)=cos(2sin™x)
~.sin™(1-x)=cos ' x—sin"" x Let SN x=a=sna=Xx
butcos’lx:%—sin’lx ~l-x=cos’ «
sin‘l(l—x):%—sin‘lx—sin‘lx 1-x=1-2sn*a=1-x=1-2%°
(1—x):sin{%—23in1x} 2x2—x=o:>x=o=%

Solution :

(iv) sin{sin1%+ cos? x} =1:>sin1%+coslx:sin1(1)

4.7 . 41
cos XE_Sm =

r . 41 (41
X=C0S| ——Sin" = |=8in|sin" = |=
2 5 5

gl
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Long Answer Question

1 Provethat 2si n‘lg— cost > = Cos_l(323j

13 325
Let SN ==« 13 _
13

: 3 5
sna=— cosf=—

5 p 13
cosa:f' sinﬂ:E

5 13

sinza:ZSinacosazi—g cos’ ¢ =1-2sn*«a

—1-2[ 2 )= L
25) 25

We know that cos(2c— ) = cos’ ezcos B +sin’ aesin

_7,5,24 12 _35+288 323
25 13 25 13 325 325
Solution :

(ii) sin‘lﬂ+2tan‘1l=
5 3

NS

Let sinlg:a taﬁ}:ﬁ

. 4 1
sna=— tanf==
5 p 3

2
cosa =~ sin? = 2tan;B _.3 2,93
l+tan°4  ,,1 3 10 5
4
cos’ B=—
p 5
We know that cos(a+2f) =cosacosff—sinasin 3
ZEXE—£X§:O
4 5 55
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a+2ﬂ:%

Solution :

(i) Atantiitant Eotant ="
5 99 70 4

Let tanlé:a tan 1i=ﬁ tant—=0

2 5 5
5 225 5 2Tan2or

*12 120

Tan2a = =—X—=— Tando = =
"1 5 24 12 1-Tan’2a ,_25

25 144

120 1 11880+119

Tando+TanB _ 119~ 99 119x99 _ 11999

Tan(4a+f) =
119 94

11999 1
Tan(4a+ B-9)

" l+ten(do+f)Tans 11999 1~ 828269
11661 70

Lt L

cda+f-5=" s4tan™ =+ tan tant L =%
4 5 99 70 4

2. It cos™ p+costq+cos'r=zx provethat p°+q>+r°+2pgr=1
Solution:
Let cos' p=« cos'q=p4 cos'r=4
p = cosa q=cosf r =Coso
Given a+pB+y=r cos(ar+ ) =cos(z—7y)

cosacosf—sinasiny =cosy

www.sakshieducation.com
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pg=—r+1-p° J1-q° = pg+r =/1- p*\1-q°

Squaring on both such

P°o” +1%+2par =1- P~ + p°q’ = P’ +° +r7 +2par =1

— 2 —
3. If sin‘l[ﬂj—cos‘l[l—qj:Tan‘1 2x then provethat x=-+——4

1+ p? 1+q° 1- % 1+ pq

Solution: Let p=Tanx g=Tang

2
Sn 2T, anozz p— 1 Tanz,B Tan 2x2
1+ Tan“c 1+Tan"p 1-x

o - af 2
sin”*(sin® ) =cos™(cos’ B) =Tan 1(1 ))((2)

Let x=Tany
20— 2f =Tan*| 21V
1-Tany
200-23 =2y
_ Tana—Tang g p-q
1+ TanaTang 1+ par
4, If & b, caredistinct non-zero real numbershaving the same sign provethat

cot‘l(ab+1j+cot‘1(bc_lj+cot‘l(aCJrlj:7r or 2r
a-b b-c c—-a

Solution: Since a, b, ¢ have same sign two cases will arise
(i) Two of the three number a-b, b-c,c-a, are positive and there is negative

(ii) One of the number is positive and the other two are negative

Case(i) Suppose a-b>0 b-c>0 and c-a<0

Cot_l(ab+1j+cot_l(bc+lj+ cot‘l(aCJrlj

a-b b-c a-c

cot‘l[ab+lj+cot‘1(bc+1j+ﬂ— cot‘l(aCJrlj
a-b b-c a-c6

tanl( a_b)+tanl( b_cj+ﬁ—tan1( a—cj =7
1+ab 1+bc 1l+ac
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- Tan™ (1)( — j =Tanx-Tany
+Xy

a-b<0, b-c<0 and c-a>0
Case (ii) Suppose

(@]
|
o]
\_ﬁf_J

b-a

=7r—cotl(abJrl
b

_ cot1{_(ab+1)}+cot1{_(bc+1)}+cotl{(ca+l)

:Zﬂ—tan‘l(ﬁj—zrtan‘l( c-b +tan‘1( c—aj
1+ab 1+bc 1+ac

=2r—tan*b+tanta—tan'c+tan‘b+tanta = 27

5. If sinx+siny+sinz=7 then provethat * xy1—x* + y\/l— y? + 21— 22 = 2xyz
Solution:
Let sin'x=a Snty=f dSntz=y
sna=x sng=y siny=z
Given a+pf+y=r=>a+pf=rn-y

sin(a+ f)=sinyand cosy = —cos(a + /)

xy/1— x2+y\/1— y? +z31- 2
sinav1-sin® a +sin B1-sin® B +sinyy1-sin’ y
1[sin205+sin2,6+sin2;/] = E[25in(05+,6)cos;(oz—ﬂ)+sin27/]
2 2

1 o4 o4

E[ sinycos(a— f3)+2sinycosy |

siny| cos(a— ) +cos(a+f) ] =2sinasin fsiny = 2xyz
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6. If (i) Tan'x+Tan'y+Tan"'z=r then provethat X+ y+z=xyz
(i) Tan'x+Tan"y+Tan'z :%then provethat xy+yz+zx=1

Solution: Let tan'x=ar tany=p tan'z=y

x=Tanx y=Tang z=Tany
Given @t B+r=n= a+f=r-X
Tano+Tanf

Tan(a+ f)=Tan(x —y) = =
(4 £) (7=7) 1-TanoTang

Tany

Tana + Tanf = —Tany + TanaTanfTany = Tana + Tanf + Tany TanoTanfTany
=X+Y+2Z = Xyz
Solution :
(ii) a+,3+7=% :>a+ﬁ:%—7

tana+tanf 1
l-tanatanf tany

tana+tan B

=coty =
l-tanatan f

tanatan y+tan ftany =1-tanatan B
tanotan f+tan ftany+tanytana =1

Xy+yz+zx=1

V1-X2 —/1-X
V1+ X +4/1-x%°

7. If a=Tan™

then provethat x*=sin®«

Solution:

. 4 V1+ X2 —J1- X% . 1 I+ X +41-%

V1+ % ++41-% tana 1+ —\1- ¥

Using componendo and dividend we have

T+tane V143 +1- X 414X —1-5
1-tnf 1+ X +1- X =1+ X +/1- %2
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cosa+sna _ A1+X

oso—Sin \/ 2:>squaringonboths|ove5
oa—3no 1-x

cosz+sin20:+2coso:sin0:+1+x2 1+sin2a 1+
cos’+sin*a—2cosasinae 1-x* 1-sn2a 1-X°

1+sin20¢+1—sin20:_1+x2+1—x2:> 2 2
1+sin20—-1+sin2a 1+x*=1+x*> 2sina 2sin?

= X’ =sin2a

Provethat cos™ 0080/ +60S S =2tan‘1{tangtan£}
1+ cosa cos 2 2

RH.S 2tan™ tangtanﬁ Let tan~'<tan— tanﬁ =0
2 2 2 2

.'.tané’ztangtanﬁ
2 2
_ 2
RH.S=26 We know that coszeﬂ
1+ Tan“@
sm2gsm2é
2 2
1—tan2gtan2£ coszgcoszﬁ
.. C0S20 = 2 2 - 2 2
1+tan? —tanZﬂ sn?% sinZé
2 . 2
o2& cosZé
2 2

_cos zcoszg on? 23|n2’3 (1+czosocj(l+czosﬁj_(l—czosaj(l—czosﬁj
2 B %2 P (1+cosaj(1+cos,b’}r[l—cosaj(l—cosﬁj

cos” £ cos? £ +sin’
2 2 2 2 2 2 2 2

1+ cosa +cos B + cosa cos S —1+ cosor + CoS f—cosarcosf cosorcos

C0S26 =
1+ cosa + cos S+ cosar cos f+1—cosar—cosff+cosacos S 1+ cosa cosf
COSor+ COS COSor + COS
cos20= —ﬂ 260=cos 1 cosar+cosp
1+cosp 1+ cosacosf
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- 2Tan™ (TangTanﬁj — cost| 25X FCOSP. cosp
2 2 1+ cosocos

Solve the following Equations for x

- +2
Let Tan‘l(x—1 —a Tan™ x+1:,3
X—2 X+ 2
TanOt:—X_1 Tanﬁ:—x+1
X—2 X+ 2
Giventhat o+ f= % = 1o +Tans
4 1-TanoTang
Xx-1 N X+1
X—2 X+2_1:>(x—l)(x+2)+(x+1)(x—2)_1
2 - 2 2 B
. (x —1) X2 —4—x%+1

e
X+ X—2+ X2 —Xx=2
3

=1= 2x"-4=-3

2x* =1 x=J_ri

i) Tan‘l( L j+Tan‘l[ - j:Tan‘l(%j
2x+1 4x+1 X

-1

Tan == Tana=
2x+1 2x+1
1 1
Tan'| —— |=f=>Tanf=——
[4x+lj p p IAx+1

0:+,B:Tan‘1%

Tana+Tanf 2

1-TanaTang X

1 1
+

2x+1 4x+1 _ £
1 NG
(2x+1)(4x+1)

AX+1+2x+1 2
8X* +6Xx+x—y X

6X° + 2x? =16X% +12x
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6x° —14x* -12x=0
2x{3x* - 7x-6} =0
2x{3x* - 9x+2x-6} =0
2x(3x+2)(x-3)=0

S R T .
4 4 2 4 4 2
§_5x2—2x2 (o L
4 V3
/ a(a+b+c) / a+b+c a+b+c)
=7
\/ a(a+b+c) b(a+b+c) _atb+c
bc ac c
x>0:y>0and xy>1
~Tan™x+Tan'y=7z+Tan™ (—X_ y ]
1-xy
\/a(a+b+c)xb(a+b+c)
.-.Tan‘l\/a(a+b+c) +\/b(a+b+c) e Tan bc ac
be ac , a+b+c
c
\/a(a+b+c)xb(a+b+c)
=7 + Tan™ ke ac
a-b-c
1-—
C

( (a+b+c)(a+b)) c

=z +Tan™ X
Jab+/c —(a-b)
=r+Tan™ fv(a+b+c
Jab
o —Tan c(a+b+c)
Jab

71/ a+b+c / a+b+c —75 Tan a+b+c
an_l\/m s [P(FDHE) \/m
bc ac
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_ 2
(iii) BSin‘l( 2X2)—4cos‘l 1-x +2tan‘1( ZXZJ:Z
1+ X 1+ X 1-x 3

Let x=tan@ = O =tan*x
2
38in‘1—{—2tani9 }—4003‘l -t 6 tan20 +2tan‘1(—2tan16 J:E
1+tan“ 6@ 1+tan“ @ 1-tan @ 3

3sin™—{sin26}-4cos™ (cos20)+2tan™* (tan 26) =

w|yN

T

20=" = 9=" — tan*
3 6

z z
=== x=tan==
6 6

1
V3

(iv) tan {arc cosl} =sin {arccot %}
X

1. 1 1
Let arccos—i.e coOS—=a = COSor = —
X X X
1 1
cott==p= cotf==
2 P P 2

~tana=snp
1-x* 4

_3
v5

X= does not satisfy the equation

(v) sin’l(l—x)—ZSin’lx:% = sin’l(l—x):%+25in’lx
(1—x)=sin{%+23inlx}
(1-x) =cos(2sin™" x) Let Sn™x=a= x-sna
1-x=cos’ & = 1-x=1-2%°

2x°—x=0=> X(x-1)=0= X:O:%
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(vi) cosix+snti="
2 6
Let cos™' x=a sin‘lgzﬁ
coso = X sinﬁzg
w V3
a+f== =—
p 6 A 2

sin(a+,6)=sin%

: . 1
smacos,B+cosasm,B=§

11If sin x+sin y+sin™ z=7 then provethat x*+y*+z* + 4x°y*2Z* = 2{X’y* + y*Z* + 2°x*}
Let in'x=a sn'y=4 sin‘z=y
sha=x snf=y siny=z
a+p+y=n= cos(a+f)=cos(r-y)
V1-x\1-y? -y =—1-7
V12 1-y? =xy-1-7
(1-x)"(1-y) =x*y?* +1- 2 - 2xy\1- 7
1-X -y + Xy =X°y? +1-7° - 2xy\/1——z2
Squaring on both sides we have
e GV =—2xy\/1——z2
2+ X+ Y = 2XP 2%+ 2x2yP - 2y? 7 = AXPy? (1-2)°
X'y 2t APy = 2Ky 4 2YP 7 4+ 2% 7
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2 2
cos™ 2+ cos™ Y = arthen prove that X——Z—Xycosa+y—2=sin2a
a b az ab b
Let cos™ _49 and cos*Y =¢
a
cosé?:Z cos¢:X:¢9
a b

Given f+¢=o

cos(8 +¢) = cosa = cosé cosg —sinésing

——1/1—— 1/1—— = COS«
2 2

ﬁ—cosa:,/l—x—z 1/1—y—2

ab a b

Squaring on both sides we have

2\,2 2 2
% +cos’ o= 1—X— 1- yz
a’b a’ b

;igj_%cosa

ngercosza 1——z—g—j+§§z
K2 cose
:—z—%coSOHZ—z—l cos’ a
.'.Z—z—za—xgcosa+z—j=1—sin2a
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PROBLEMSFOR PRACTICE

: 1 1
Find the value of cot‘lz + cot™=
Provethat sin™ 4+sm‘1l:sin—1£

5 25 125

Provethat sin g+sm‘1£+sm‘lg_z

13 25 2
Provethat cot™9+ cosec‘lﬂzZ
4 4
Show that cot sinl\/E =sin{tanlg}
17 3

Provethat sin g+2tan‘1 1 =

z
2
Provethat cos{Ztan } { ant l}

Solvesin§+sin’12:£(x>0)
X X 2
Solve sin™ 1 X +sm’lﬁ_sm X
5 5

o . V4
Solve sin x+sin 12x:§

I f sin[Zcos‘l{cot(Ztan‘l x)” =0

X2 +1

X242

Provethat cos[tan‘l{si n(cot‘1 X)H =
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