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ONCEPTS

(INVERSE TRIGONOMETRY FUNCTION)

GENERAL DEFINITION(S):

1.

sin"1x, cos™x, tan"1x etc. denote angles or real numbers whose sine is X, whose cosine is x
and whose tangent is x, provided that the answers given are numerically smallest available . These
are also written as arcsinx, arc cosx etc.

If there are two angles one positive & the other negative having same numerical value, then
positive angle should be taken .

PRINCIPAL VALUES AND DOMAINS OF INVERSE CIRCULAR FUNCTIONS :

(i) y=sinlx where -1<x<1 ; —gsys and siny=x .

K2
2
(i) y=cos?tx where -1<x<1 ; 0<y<m and cosy=xX .

(i) y=tanlx where xeR ; —g<x<g and tany=x .

(iv) y=cosec!x where x<-1or x>1; ——<y<—, y=0 and cosecy=x .

T
2
v) y=sectx where x<-1 or x>1; 0<y<m ; y;t% and secy=x .

(vi) y=cottx-where xe R, O0<y<m.and coty=x .

NoTe THAT: (a) 1st quadrant is common to all the inverse functions .

P-2

P-3

P-4

P-5

(b) 3rd quadrant is not used in inverse functions .

(c) | 4th quadrant-is used_in the CLOCKWISE DIRECTION i.e. —gsyg 0.

PROPERTIES OF INVERSE CIRCULAR FUNCTIONS

(i) sin(sintx)= x , -1<x<1 (ii) cos (costx)=x ,=1<x<1

(i) tan(tantx)=x , xR (iv) sinl(sinx)=x", _g < x sg
(v) cost(cosx)=x ; 0<X<m (vi) tanl(tanx)=x ; —g <x< g
(i) cosectx=sin" % ©ox<-1, x>1
(ii) sectx=cos™? % o x<-1, x>1
(iii) cotx = tant % . x>0
=m+tan? % © x<0
(i) sift(—x)=-sintx , -1<x<1
(i) tani(x)=-tanlx , xeR
(iii) cost(x)=m-cos?tx , -1<x<1

(iv) cotl(—x)=mn-cotlx , xeR
i) sintx+costx= — -1<x< i) tantx+cot*x= = Xxe
(i) sin*t 1 72‘ 1<x<1 (i) tan! t-1 72‘ R
(iii) cosec tx +seclx = g x| >1

tan~l x + tan"ly = tan? Xty

T xy where x>0, y>0 & xy<l1
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where x>0, y>0 & xy>1

tan~1x — tan~ly =tan™! LB;

T where x>0, y>0

i) sinix+sinty=sini[x{i-y" +yy1-X|  where x20, y20 & (+y)<1

Notethat: X2 +y?<1 = Ossin—1x+sin—1ysg

(i) sin—1x+sin—1y:rc—sin—l[xJl—y2 +y\/1—xz} where x>0, y>0 & x2+y?>1

Notethat: x2+y?>1 = g <sinlx+sinly <n

(i) sinix—sinly= sin?|x1-y? ~y31-x? | where x>0,y >0

(iv) costx+costy=cos? [xy T 1-x2 | [1-y? J where x>0, y>0

X+Y+2Z-Xyz
1-Xxy-yz-zx

If tantx+tanty+tantz= tan—{ } if, x>0,y>0,z2>0 & xy+yz+zx<1

Note : (i) If tantx+tanly+tantz=n then X+y+z=Xxyz
(i) Iftanx+tanly+tan-lz= % then xy+yz+zx=1
2
2tanix= sin—lz—x2 = cos—ll_—x2 = tan2. 2 -
1+ X 1+x 1-x
Note very carefully that-
2tan7 x if X <1 4. N\
.1 2x 1 . l-x2 2tan"x if x>0
sin > = |m—2tanX if x>1 oS > = N
1+.x 9 ) 1+ x —2tan™x if x< 0
—(n+2tan x) if x<=1
2tan'x if o |x[<1
tan~t N 2);2 = |'m+2tan'x  if x<-1

n2tanx) it x>1
ReEMEMBER THAT :

. . : . 3
(i) sm—1x+sm—1y+sm—1z:77T = x=y=z=1

(i) cos'x+costly+costlz=3n = Xx=y=z=-1
(i) tantl+tanl2+tan'3=n and tan1 1 + tan? % + tan? % =%
INVERSE TRIGONOMETRIC FUNCTIONS
SoME UseruL GRAPHS
y:sinlx,|x|31,ye[—§,ﬂ 2. y:cos*lx,|x|sl,ye[0,n]
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Ya :
=arc sinx . _
/2 ;. y=x
1 y=sinx
-n/2 -1
0 1 w2 X
y=sinx -1
y=x et —T0/2
y=arc sinx
T T
3. y:tanflx,XGR,ye(—E,E)
YA y=tanx
n- /
y=X
/2
—y= arc tan x
— 2 0 2 no
y= arc ‘E_an/x
—1/2
y=x -7
y=tanx

5. y:seclx,|x|21,y€[0v§)U(gvﬂ}

y!l
T
— /2
o0
- O T X
7.(a) y=sint(sinx),xeR,y e[_gﬂ
Periodic with period 21t
- /2ty
X N\ +, WA S
//q’éi C}. ﬁ// \\/}\ /“r'//
X 2
9 +)—T/2 A45° & 3n2 <
2n 312 —n\ O w2 ™ on
—m/2

_ Ay
y=arccosx [~
\ y=x
/2
14
n/2 T <
-1 0 1
—1 -
y =X y= COSs X
4, y=cot'x,xeR,ye(0,n)
Ya y =X
el
y= arcm
/2
y=arc cot X
0 — > X
—~/2
_n y=cotx

6. y=cosecixy|x]

[ E——

T T
21,050 v (03

yn
/2

—n/2

7.(b) y=sin(sinx),

X

xe[-1,1], ye[-1,1] , y isaperiodic

[

Y

1

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.

page 22 of 40

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.



FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com
8.(a) y=cos(cosx), x € R,y [0, «], periodic with period 27 8. y =cos (cos1x) ,

=X =X
xe[-1,1], y e [-1,1], yisaperiodic
AY 1"y
.\.,
T 7
r\/@ J,\ //"1" WA ﬁ
X N ﬂ \\9 -1 45°
Vay N 112 /}\% 5 —>X
Fx = xh O w2 = 2 .

9.(a) y=tan(tan'x), xeR,y eR,y isaperiodic 9.(b) y=tan(tanx),
=X =X
T T T
XxeR— {(Zn—l)E nel}, ye(—E,E),
periodic with period 7t
!\y
N /2] Y
7 S e R
> o //‘3‘3< —Tt %// //+/ 31
45 . or <N 2 < 7 > x
O 37 —T Oz T 2n ~
2 2
—7/2
10. (a) y=cot* (cotx), 10. (b)~y=cot (cot *x),
=X = X
xeR-{nn}, ye(0,n), periodicwith-n XeR, y€R, yisaperiodic
Y ry
| T %/;&
o N S
X /
A A % A >X
%// ‘%// %/ 4%// O
27 - (@) T o
11. (a) y = cosec* (cosecx), 11. (b) y = cosec (cosec'x),
=X =X
xeR-{nm,nel}y 6{—%0) v (o,ﬂ x| >1, ly| =1, yis aperiodic
y is periodic with period 27
Ay Y %
/2 1
JI\\Y A NA 5
2 3 %\ 7y —1
3, —T/2 45° 3n/2 > x o i X
Y] _\ 0O n2 =n /27'c -
% -1
—/2

12.(a) y=sec™ (secx),
=X

y is periodic with period 27 ;

ng-{(Zn—l)g nel} ye{o,%} U (gni|
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ny Ay 5
1 45°
7 e e
NS I
6T ® 37 2n X = -1
2 2

EXERCISE-1

Q.1  Find the following
(i) tan{cos*% +tant (_T;H (i) sin{% —sin™ (_71)} (iii) cos™! (cos %‘j

. . .13 43
(iv) tan‘l(tan %“j (V) COS(tan‘l %j (vi) tan[sm 1g+cot 1;)

Q.2  Find the following :

() sinlg —sin™ (#}] (i) cos[COS'l[_fJ + %] (i) tan—l{tan 3%} (iv) 005‘1[COS4—;j

. . in2
(v) sm{cos‘1 E} (vi) tan! _38IN20 ot [ B here - T << T
5 5+3c0s2a 4 2

Q.3  Prove that:
(a) 2 cos—1% + cot—lé_g % cos—lzl5 =m (b) cos‘l(l—i,) +cos‘1(——] +sin‘13— =n

2 N
(c)-arc cos \g —arc/cos f— &
(d) Solve the inequality: (arc sec x)?—6(arc sec X) + 8>0
Q.4 '~ Find the domain of definition the following functions.
(Read the symbols [*] and {*} as greatest.integers and fractional part functions respectively.)

2
(i) f(x)=-arc COSlz—X (i) /cos(sinx) +sin~* 1+x
+ X

2X

(i) F(x) = sin-l(XT3j ogyy (4-%)

(iv) f(x) = I—Vl(‘ls”lxz) + cos™ (L-pd) , where {x} is the fractional part of x.
0gs (1- 4x

V) F(X)=3-x + 005—1(3 - ij + logg (2[x| - 3) + sin*(log, x)

5

) 3
(vi) f(x)=log,, (1 —log, (x*—5x+ 13)) +cos? [WJ

()2()+tan‘1B—l} + gn(\/x——[x])

in—1

(vii) f)=¢""

2sinx +1
2./2sinXx

(viii) f(x) = /sin(cosx) + In (-2 cos?x+3 cosx+1) + e“’s_l[

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

©
ol

Find the domain and range of the following functions .
(Read the symbols [*] and {*} as greatest integers and fractional part functions respectively.)

(i) f(x)=cot(2x—x?) (i) f(x) =sec (log, tanx+ log,,,, 3)
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Q.15

(iii) f(x) = cos? [—szz”j (iv) f(x)= tan* (log4 (5x* —8x+4 )]

x2+1

Find the solution set of the equation, 3 cos™ x = sin™* [ J1-x2 (4x2 - 1)) :

Prove that:
. . T
(y - "Lcos (sintx) + cost sin (cos™ x) = Px x| <1

(b) 2tan-!(cosec tan~x —tan cot1x) =tan"'x  (x=0)

2
() tan—l[mznj

) (8] o ) s -
nJ+tn g tan VERRYE where M=mp—-ng, N =np+mgq,

q

l<1 D= <1 andﬁ<1

m
(d) tan (tan~x + tan~ty +tan~1z) = cot (cot 1 x + cot 1y + cot~1z)

Find the simplest value of, arc cosx +arc cos (2 +=4/3-3x j , X e (% j

2 2

X< 2X .
If cos 12 +cos 1Y = o then prove that —2——yc03a+y—2=sm2a.
a b a ab b

If arc sinx.+arc siny + arc sinz=m then prove that : (x,y,z>.0)

@ x\/l—x2 +y\/1—y2 + z\/l— 7% = 2xyz
(b) X4 + y4 L Z4 + 4 XZyZZZ — 2 (X2 y2 + y2 22 + ZZXZ)

ab+1 bc+1 ca+1
If a>b>c >0 thenfind the value of :cot—l( b) +cot-1( b—c) +cot‘1( c—a]'

Solve the following. equations/ system of equations:

2

1 1

inix +sint2x= = b) tan! +tan! =tanl=
(@) s 3 (b) 1+ 2x 1+ 4x x?
1
c) tan1(x-1) +tan1(x) + tan~1(x+1) = tan~1(3x d) sinl—= +cosix= =
J5 4
ax -1, nl_2X_ - 2n sinx +sinly = 2® & cosix—cosly= "
(8) cos™ g7 Hlan o = = (M) Y= y=3
1 1 1- 2 1 1- ’
(9) 2tan~*x=cos™ 7 —cos™ 7 (a>0,b>0).

Let 1, be the line 4x+ 3y =3 and |, be the line y=8x. L, isthe line formed by reflecting 1, across the
line y=x and L, isthe line formed by reflecting |, across the x-axis. If  is the acute angle between

a
L, and L, suchthat tan © = b where a and b are coprime then find (a + b).

Let y = sin~1(sin 8) —tan~(tan 10) + cos~}(cos 12) — sec(sec 9) + cot~1(cot 6) — cosec-1(cosec 7).
If y simplifiesto arn + b thenfind (a—Db).

13n
Show that : sin™* (sing?’Tﬁj +cost (005—437[) +tant ( tan%j +cot™ [cot(—lg?nn S
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Q.16

Q.17

Q.18

Q.19

Q.20

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

. 36 4 8 .
Let o =sin! (gj , B =cos™? (Ej and y = tan~? (E) , find (o + B + ) and hence prove that

(i) > cota = [ Jcota, (ii) D tano-tanf =1

Prove that : sin cot™ tan cos™ x = sin cosec™® cot tan"'x=x  where x € (0,1]

If sin®x +siny <1 forall X,y e Rthen provethat sin™! (tanx. tany) E[— gg)

y ., 3
=sinl—.
1+y? V10

Find all the positive integral solutions of, tan-!x + cos™

} then find the complete set of real

T
Let f(x) =cot™! (X2 + 4x + 0® — o) be a function defined R — (0, 5

values of o for which f (X) is onto.

EXERCISE-2

. LAFRPeY. m_lisrd| =2k
Prove that: (a) tan{4+zcos b}+tan{4 5 608 b}_ "

X a—-b X
(b) cos 1 2BX* Y 5 an-t (tan— . tan X) (c) 2tan™t /—b a2 = o=t 3C0SX
1 +/Cosx cosy 2 2 a+ a + becosx

If y=tan? Y1+ X -1 prove-that x2= sin 2y.
\/1+x2 +\/1—x2

Ifu=cot? /cos26 —tant ,/cos20 then prove that sinu =tan2.

2

1+X) & B:arcsin[iJr;J for 0<x<1,then prove that o+ B =7, what the

If a=2arc tan(1

value of o + 3 will be if x> 1.

1
Ifx e [—1,—5} then express the function f (x) = sin~! (3x — 4x3) + cos™! (4x3 - 3x) in the form of

a cos™ x+ brt, where a and b are rational numbers.

Find the sum of the series:

V-1,

P B
(@  sint——= +sin?!

..... — vennns OO
V2 J6 Jn(n +1)
n-1
41 42 qc
(b) tanto+tantiod.+tantty oAt o
(¢  cot17+cot113+cot 121 +cot 131 +...... to n terms.
1 1 1 1

d tanl——+tant—>———+tant—————+tanl————— to nterms.

X +x+1 X°+3x+3 X°+5x+7 X°+7x+13

1 1 1 1
nt> +tant= +tant=— +tant =+
(e) ta 5 ta 5 ta 8 ta 2 o0

Solve the following
(@) cotx+cott(n2—x+1)=cot?(n-1)
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Q.8

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

X

. =seclb-secla a>1; b>1, a=h.

b) sec1X —sect
a

2X —
2X +

423
36

x-1 1
127~ 4 tan-l =
(c) tan o1 Ttan 1 —tan

B3 1. 4B of T . .
Express 7cosec2 Eta” ol 7sec2 Eta” E as an integral polynomial in o & B.

. 2 KTC
arccosx + (arcsiny)® = _ ) _
44 possesses solutions & find those solutions.
(arcsiny)? . (arccosx) = 71t_6

1+(k=Dk(k+1)(k +2)
k(k +1)

n
Ifthe value of Lim 2cos‘1[
k=2

n—oo

. 120n
] isequal to K find the value of k.

If X =cosec.tanl.cos.cotl.sec.sinla & Y =seccot?sintan!coseccosa ;
where 0 <a<1.Find the relation between X &Y . Express them in terms of ‘a’.

1 1
Find all values of k for which there is a triangle whose angles have measure tan-! (Ej ,tan™! (E + kj :

1
and tan1 (E + 2kj .

: _ 1 7
Prove that the equation,(sin~1x) + (cos™x)% = a. n® has.no roots for o <3 and o > B

Solve the following inequalities :
(@) arc'cot?x =5 arc cotx+6>0 (b)arc sinx > ar¢ cosx (c) tan? (arc sinx) > 1

Solve the following system of inequations
4'arc tan®x — 8arc tanx + 3<0 & 4 arc cotx=arccot?x-3>0

P

-1
Consider-the two equations in x ; (1) sin [CO? X) =1 (i) cos (Smy X] =0
Thesets X, X, < [-1,1] ; Y., Y, c I-{0} aresuch that

X, :the solution set of equation (i) X, thesolution set of equation (ii)
Y, :thesetofallintegral values of y for which equation (i) possess a solution
Y, :the set of allintegral values of y for which equation (ii) possess a solution
Let: C, be the correspondence : X; =Y, such that xC, y for xe X, y e Y, & (x,y) satisfy (i).

C, be the correspondence : X, =Y, such that xC,y for x e X,, y e Y, & (x,y) satisfy (ii).
State with reasons if C, & C, are functions ? If yes, state whether they are bijjective or into?

571 (sin(x +%

Given the functions f(x) = € é)), g(x) = cosec™ [L;Osxj & the function h(x) = f(x)

defined only for those values of x, which are common to the domains of the functions f(x) & g(x).
Calculate the range of the function h(x).

1-x

2
2x & g(x) :cos—l1 > are identical functions, then compute
+ X

+ x?

(@) If the functions f(x) =sin! N

their domain & range .

(b)  Ifthe functions f(x) = sin~! (3x—4x3) & g(x) = 3 sin~! x are equal functions, then compute the
maximum range of X.
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Show that the roots r, s,and tof thec
the value of tan™i(r) + tan=!(s) + tan(t).

c X(x—2)(3x—7) =2, are real and positive. AlSo compute

] _(2x%+4
Q.20 Solve forx: sint|sin > || <m-3.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

1+X

EXERCISE-3
The number of real solutions of tan=t/x (x+1) +sintyx?+x +1 = g is :

(A) zero (B) one (C) two (D) infinite [JEE '99, 2 (out 0f 200)]

Using the principal values, express the following as a single angle :

1 1 . 142
3tan! (—) +2tan! [—j +sinl /=, REE'99, 6
2 5 655 [ ]

Solve, sin—l% + sin—lb—: =sin~Ix, wherea®+b?=c2,¢c#0.  [REE 2000(Mains), 3 out of 100]

Solve the equation:
cos‘l(\/gx) + cos‘1(3\/§x2) = g [ REE 2001 (Mains), 3 out 0f100]
- x* X3 A, xR -
If sin X_7+T_ -------- +C0S™| x — =5 for 0 <|x|< ,/2-thenx equals to
[JEE 2001(screening)]
(A) 1/2 (B) 1 (C)-1/2 (D) -1
{ x? +1 .
Prove that costan!sin cot=tx= N [JEE-2002 (mains) 5]
Domainof f(x)= 1/Sin_l(2><)+g is
11 13 11 11
™27 ®| 4 ©| 432 © |47
[JEE 2003 (Screening) 3]
If sin(cot‘l(x +1)): cos(tan ' x) , thenx =
1 1 9
A)-7 B) 5 (€0 (D) 7
2 2 4

[JEE 2004 (Screening)]
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INVERSE TRIGONOMETRY

EXERCISE-1

QL (i)%, (i) 1, (iii) 5%, (iv) —%, (V) %, (vi) % Q2 (i) %,(ii) =1, (iii) —%, (iv) %ﬂ (v) %, (vi)a
Q3 (d) (—o0, sec 2) U [1, )
Q4. (i) -1/3<x<1 (i) {1,-1} (iii) 1<x<4

(iv) xe(-1/2,1/2),x#0 (v) (32, 2]

(vi)  {7/3,25/9}  (vii) (-2,2)-{-1,0,1}  (viii) {x\x:2nn+%,n el}
Q5. () D:xeR R: [n/4,n)

(ii) D:XG[nn,nn+g]—{x|x:nn+%} nel : R: E%ﬂ} ~ [ﬂ

(i) D:xeR R:{o,gj (V) D:xeR R:(—g,ﬂ
Q6. {?1} Q8.% Qll =
Q12 (a) x=5 |2 (b) x=3 (c)x=0,%,—% (d)x=%
(e) x=2-y3.0r V3 (f) x:%,yzl (g)le"";abb
Q13 57 Q14 53 © Q19.x=1;y=2 & x=2;y=7 Q20 1i;/ﬁ
EXERCISE-2
I
Q4. —-m Q5.6coszx—7,soa:6,b=——
2n+5

Q6. (a % (b)% (c) arc cot[ } (d).arc tan (x +n)=arc tan x (e)%

n
Q7. (@) x=n2-n+lorx=n (b) x=ab (c)ng Q8. (a2 + p?) (o + B)

2 2
Q9. K=2: cos%,l & cos%,—l Q10. 720 QI X=Y=/3_a

Q 12. kzlz1 Q14. (a) (cot2, ) U (-, cot3) (b) pglg (© (%1} U [—1,-%}

1
Q15. (tan > cot 1} Q16. C, isabijective function, C, is many to many correspondence, hence it is not a function

Q17. [e™, ¢7] Q18.(a) D: [0,1], R: [0, /2] (b) —%sxs% © D:[-11], R: [0, 2]
Q.19 %" Q20 xe(-1,1)

EXERCISE-3
Q1cC Q2 Q3 xe{-1,01} Q4 x:% Q5 B Q7D Q8A
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EXERCISE-4 (Inv. Trigono.)

Part : (A) Only one correct option

1

N

w

R

o

IS

~

©
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o
o

o
©

|
=

o
N

o
w

o
B

If cos*A + cos?u+ costv =3nthenAu + uv + viis equal to
(A)-3 (B)O ©)3 (D)-1
Range of f(x) = sin"'x + tan'x + sec™'x is

m 3n m 3n m 3
(A) 22 (B) 22 ©) 1’2 (D) none of these 2
[T
. . . T . 3 T . °
The solution of the equation sin*!| tan— | —sin?| ,|— | - =0is S
4 X 6 o
(A)x=2 B)yx=-4 (C)x=4 (D) none of these g

The value of sin™* [cos{cos™ (cosx) + sin™! (sin x)}], where x e (g nj is

Y Y Y Y
(A 5 B) 2 ©)-7 ) -3
The set of values of k for which x? — kx + sin= (sin 4) > O for all real x is
(A) {0} (B) (-2, 2) ©COR (D) none of these
sin~! (cos(sinx)) + cos™ (sin (cosx)) is equal to

T T 3n
(A)0 B8 4 © 5 ) <
1 L X2 X
cos™ EXZ +V1-x2. 1_XT = cos-1§ — cos*x holds for
(A)|x]<1 (B)yx eR (C)o<x<1 (D) -1<x<0
tant a + tan' b, where.a >0, b > 0, ab > 1, is equal to
a+b a+b
(A) tant 1-ab (B) tan™ 1-ap) T
a+b a+b

C) n +tan? D) n —tan™
(C)m+tan (1—abj (D)= (1—abj

The set of values of ‘X’ for which the formula2 sin-*x = 'sin™ (2x ¥1-x? ) is true, is

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

V3 43 11
A)(-1,0 B) [0, 1 C)|l-—— — D)|-——= —
(A) (-1,0) (8) [0, 1] (){22 ©|- 57
The set of values of ‘a’ for which x2 + ax + sin* (x? — 4x + 5) + cos™ (x? — 4x + 5) = 0 has at least one solution is ¢
(A) (=0, = N2rn JU [J2r , ») (B) (=0, = V21 ) U (Y21 , )
©OR (D) none of these
3
All possible values of p and q for which cos \/B +cos? /1-p +cos? 1-q = Tn holds, is
1 1 1
(A)pzl,q:E (B)q>1,p:5 (C)Ospsl,q:E (D) none of these
If [cotx] + [cos™x] = 0, where [.] denotes the greatest integer function, then complete set of values of ‘X’ is
(A) (cosl, 1] (B) (cot 1, cos 1) (C) (cotl, 1] (D) none of these
The complete solution set of the inequality [cotx]? — 6 [cot™ x] + 9 < 0, where [.] denotes greatest integer
function, is
(A) (= o, cot 3] (B) [cot 3, cot 2] (C) [cot 3, ) (D) none of these
T Leostx T Leostix i
tan 175 + tan 1 > , X # 0is equal to
A B) 2 C 2 D X
(A) x (B) 2 ©) (D) 5
- 3sin26 T .
If 2sm 5+ 4c0s20 —4,thentan9|sequal to
(A)1/3 (B)3 ©)1 (D)-1
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16. If u=cott4ytano —tan?,/tanq ,thentan (%—%) is equal to
(A) Jtana (B) 4/cota (C)tan a (D) cot a

N
w

The value of cos (%cos‘léj is equal to

(A)3/4 (B) —3/4 (C)1l/16 (D) 1/4
Part : (B) May have more than one options correct

g \/1—sinx+\/1+ sinx| w
o 17. The value of cot™ - : , = <X<m,is:
d) \/1—smx —\/1+smx
©
= X T X X X
53) (A)ﬂ—g (B)§+§ (C)E (D)2ﬂ—§
5\18. The number of solution(s) of the equation, sin"x + cos™ (1 — x) = sin! (- x), is/are
(A)O (B)1 (©)2 (D) more than 2

(7))
S 1 1 2
a 19. The number of solutions of the equation tan +tan-! =tant| —|is
=S 2x+1 ax+1 x2

: (A)O B)1 (€2 (D)3
% 20 If tan-! ! + tan + tan + + tan! S =tan 6, then 0 is equal to

1+2 1+2.3 1+3.4 7 1+n(n+1) '

o
= A n B n c n+1 D 1
= A s (B) i1 ©) = (o) ~
&)

: n =n
8 21. If cott— >€, n € N, then the maximum value of ‘n‘is:

b

8 (A) 1 (B)5 ﬁC) 9 (D) none of these
@22 The number of real solutions of (x, y) where, y| =sinX, y = cos™ (cos x), -2n < X < 2x, is:
@) (A) 2 (B)1 ©)3 (D) 4
o
Y4
o
=

24. o, B andy are three angles given by
'CD' 1 1
*5‘) o = 2tan™? (ﬁ -1),B= 3sin-1% + sin? (—E) and y'= cos™ § Then
2
0
O (A) o>p (B)B=v (C)ax<y (D) o>y
< 25. cosx = tan"’x'then
S 5-1 5+1 -1 5-1
e (A) x2= (\/_TJ (B) x* = (C } (C) sin (cos™x) = (ﬁTJ (D) tan (cos™x) = ([TJ
(-
8726' For the equation 2x = tan (2 tan*a) + 2 tan (tan *a + tan *a®), which of the following is invalid?
c (A) a®x + 2a=x (B)a2+2ax+1=0 (C)a=0 (D)a=-1,1
_5 0 an
Sl .
Dc?27. The sum nZ::1 tan*' 7 2., isequalto:
>
'g (A)tant2+tan*3 (B)4tan'1 (C)n/2 (D) sec? (— x/a)
‘A 28. If the numerical value of tan (cos™ (4/5) + tan-! (2/3)) is a/b then
0p)
- (A)a+b=23 (B)a-b=11 (C)3b=a+1 (D) 2a=3b
@ 29. If o satisfies the inequation x? —x —2 > 0, then a value exists for
o (A) sinta (B) costa (C)secta (D) cosec? a
c
X 1[5
%30. If f(x) = cos™*x + cos™ {E+E 3- 3X2} then:
0O
LL 2= 2) a1 T
% (A)f(3j—3 (B)f(3 —200515—3
LL 1 T 1 1 T
(C)fE =3 (D)fg :2cos*1§—§m
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EXERCISE-8
Find the value of the following :
0] sin E —sint (— %H i)  tan {cos‘l% +tan™ (— %ﬂ
iy sin® [cos {sin‘l (@JH

. T
Solve the equation : cot*x +tan?3 = Py

x—1 x+1 T
i . -1 -1 - —
Solve the equation : tan (X—Zj +tan (x+2j =7

Solve the following equations :

) 1-x 1
0] tan™ (1+xj =5 tanx, (x > 0)

0 o) () (3
(i) 3tan 2+\/§ —tan " =tan 3

1. 4( 2 1 a(1-y?)| .
Find the value of tan{—=sin 1(—X2j+—COS ! —y2 Jfx>y>1,
2 1+x 2 1+y

1 4 4
If x = sin (2 tan*2)-andy = sin (E tant §j then find the relation between x and y .

If arc sinx + arc-siny + arc'sinz = n then prove that:(x, y, Z > 0)

(i) x\/l—x2+y\/1—y2+z\/l— 7% =2xyz
(") X4+ y4+ Z4+ 4 X2y222 = 2 (XZ y2+ y2 22+ ZZXZ)
Solve the following equations”

X X
0] sect 2 sec b sec’b-sec'a a>1;b>1,a=b.
ol X . gx-1 o 1

i sin ~ sin = sin
(ii) 1+ x X 1 N+ x
. 512
(iii) Solve for x, if (tan=x)? + (cot?*x)? = %

1+ X 1-x? L
If o =2tan? (1 xj &B= sin-l(1 ij for 0 <x < 1, then prove that a+ B = n. What the value of o +  will be if

- + X

x>17?

If X = cosec tantcos cot?sec sin'ta &Y = sec cot'sin tan'cosec cos?a; where 0 <a < 1. Find the relation

between X & Y. Express them in terms of 'a’.
Solve the following inequalities:

() cos x> cos1x? (i) sin"'x > cosx
(iii) tan? x > c_ot—1 X. (iv_) sin7t(sin 5) > x2 — 4x.
) tan? (arc sinx) > 1 (vi) arccot?x — 5 arccotx + 6 >0

(vii) tan-12x>2tan'x
Find the sum of each of the following series :

. 31 9 319 2 5
1 — + = + cot? + ... +cot?|3n"——|,
0] cot 12 cos 12 cot 12 cot ( 12}
1 2 n-1
(i) tants+tant—+ ... +Htan™ — 7+ 0
3 9 142"

1
Prove that the equation, (sin~x)3 + (cos*x)3 = a n® has no roots for a <§ .

() Find all positive integral solutions of the equation, tan-* x + cot*y = tan-* 3.
(i) If 'k' be a positive integer, then show that the equation:
tan-! x + tan' y = tan~! k has no non-zero integral solution.
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