Fill Ups of Inverse Trigonometric Functions

Fill in the Blanks

Q. 1. Let a, b, ¢ be positive real numbers. Let

b b b
8 — tan~) /M +tan) {'M @b
be o +tan —b .
a

Thentan 0 =
Ans. 0

Solution. Leta+ b + ¢ = u, then

6=tan L |™ 4 tan”! IIEer-lJE
be ca ab

t:in_lx+tan_1y=n+tan_1[fi]wﬁsm >l
— Xy

II—K |'_ u+b+c>ta’b=¢

l:n:mg +vf:rea1no 5.

o e
B

H=*Jt—t.:m_1\/EH:Em_l\/E
ab ab
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[Usingtan? (- x)=—tantx] ==
~tanO=tanmt =0

raﬂ{itaﬂ_l [l] —E} is
Q. 2. The numerical value of tan > 41 equal to
Ans. -7/17

Solution.

a1 m) af Y5
m{zm 5 E_}_ m[m l—as?) ™™ (1}}

< e )0« (22251

= tan (tan (717 =—T17

Q. 3. The greater of the two angles A=2 tan * (2V2 - 1) and B = 3 sin " (1/3) + sin"
1 -
(3/5) is .

Ans. A

Solution. We have

A=2tan (242 -1) = 2tan " (2 %1 414 -1)

= 2tan"1(1.828) > 2tan" 3 = 21/3

>A>2n/3 .. (1)

Also B = 3 sin! (1/3) + sin"1(3/5)

- siu‘l[3xl—4xi]+m‘1(3f5]
3 27
123 .1 . 1
= sin” +sin"(0.6) = s (0.852)+sin” (06) <sin!(3/2)+sin(f3/2)=27/3

= B<2n/3..(2)

From (1) and (2) we conclude A > B.
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Subjective Questions of Inverse Trigonometric

Subjective Questions
Q. 1. Find the value of : cos(’cos™x + sin™tx) at x = 1/5, where 0 < cos™ x < w and —
n/2 <sin™! x < m/2.

Ans. ?

Solution. We have cos (2 cos™ x + sin'! x)

=cos (cos! x + cost x + sin"1x)

=cos (cos x + n/2) {Using cos* x + sin™! x = n/2}
= —sin (cos™ x)

— —1-cos?(cos %) = - y1-[cos(cos V)P

——1-x? =—\1-1/25 [forx=1/5]
J24 26

5 3

Q. 2. Find all the solution of 4 cos ? x sin X - 2 sin? X = 3 sinx

x=nm, nu+(-1)" %,mu{—l)" [ﬂ) whete p e N

Ans. 10
Solution. Given eq. is,

4 cos? x sin x — 2 sin? x =3 sin X

= 4 ¢c0s’> X sin X—2sin?x—-3sinx=0

=4 (1-sin>x)sinx—2sin?x—-3sinx=0

=sinx[4sin?x+2sinx—-1]=0
= eithersinx=0or4sin?x+2sinx—-1=0
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Ifsinx=0=>x=nn

gin x = ~1£45
=S If4sin?x+2sinx—1=0= 4
—liﬁ . T
= =5in18° =sin—
I 4 10
then x= —141
mx+(—1) 0
JE+1] (_31:]
- - = 54°) = —
Ifsin x [ n (—54%) =sin 10
—in
= N+ —1“[—)
then x =D 10
Hence, x= an m+(—1}“£ nu+ (-1)" (ﬂ]
ce. x= 1t 10" 10
Where n is some integer
[P+
Y212

Q. 3. Prove that cos tan™ sin cot™ x

2
Solution. To prove that cos tan™ sin cot™ rae

L.H.S. = cos [tan™* (sin (cot2x))]

1
— cos [tan™! (sin (sin™! ﬁf’}] ifx=0

and cos [tan™! (sin (7 —sin™! sD1if x<0
1+x
In each case,
= cos| tan”! ! =Cos [cus_l \(%]
V1+x2 2+x
¥ +1
= =RHS. Hence Proved.
+2
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Match the following Question of Inverse Trigonometric
Functions

DIRECTIONS (Q. 1 & 2): Each question contains statements given in two
columns, which have to be matched.

The statements in Column-1 are labelled A, B, C and D, while the statements in
Column-11 are labelled p, g, r, s and t. Any given statement in Column-I can have
correct matching with ONE OR MORE statement(s) in Column-I1.

The appropriate bubbles corresponding to the answers to these questions have to
be darkened as illustrated in the following example:

If the correct matches are A-p, s and t; B-q and r; C-p and g; and D-s then the
correct darkening of bubbles will look like the given.

P qr s t

090000
B4l 1010
Q0OGE®
BlOI6] - 16

e I T v« B

Q. 1. Match the following

Column | | Column 11
(A) zm_l[z%]=f,thmtant=
i= -
1 OF!
e}
(B) Sides a, b, c of a triangle ABC are in AP and (q) 3
cosBy =ﬁ‘c=msﬂz = a+c:cﬂsﬂ'3 = af—b’
2 8 2(85)
then tan [?] + tan [?] =
(C) Aline is perpendicular to x + 2y + 2z =0 and (r) 2/3

passes through (0, 1, 0). The perpendicular

distance of this line from the origin is

Ans. (A)-(p), (B)-(r), (C)-(a)
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Solution.

= i+ —(2i-1
(A) I=Zitan‘1[ij =2 tan 1[—( ;1“,_2(_1 }}

2i2 i=1

- E[tan‘ll[zf+l}—tan_l (2i-1)]

i=1

t=tan'3-tanl1l+tan'5-tan 13 +...... +tant2n+1) -tant @2n-1)+...... 0
= 1= lim[tan~}(2n+1)—tan ' 1]
H—E

. 1 2n ) -1 1
=limtan~ | ———— | = lim tan
n® '_1+|[2n+1}} n—® |:1+1f'n]
::=r=tan‘1{l}=%::-tanr=1? (A)—(p)

(B) ~a,b,careinAP=2b=a+c

a
cost =——
% b+c
2
—tan? B, hiec—
- 1 tanzﬁ-lﬂ: a = tan? 1 _ +c—da
1+tan® 8 /2 b+c 2 b+c+a
) mzﬁ_g_a+b—c
Iy, 2 a+b+c
1 By 5 B 2b 2B 2
tan— t e — e
= A bee 3 37 B0

(C) Equation of line through (0, 1, 0) and perpendicular to

— |
et
L

x+2y+2z=01s

[
b | ba

For some value of A, the foot of perpendicular from origin to line is (A, 2A + 1, 21)

Dr ’s of this  from origin are A , 21 + 1, 2A
2
L 1AS2QAH)+224=0=0= 5
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(_E B _i‘*)
=~ Foot of perpendicularis * 99" 9

=~ Required distance
_ L&E_J‘E_E
“ys1 s s Vs 3 ©~@

sin”! (ax) + cos ! () + cos™ (bxy) = z

Q. 2. Let (x, y) be such that 2
Match the statements in Column I with statements in Column Il and indicate your

answer by darkening the appropriate bubbles in the 4 x 4 matrix given in the

ORS.

Column | Column 11

(A) Ifa=1and b =0, then (x,y) (p) lies on the circle x2 +y2 =
1

(B) Ifa=1and b =1, they (x, y) (q) lieson (x2-1)(y2-1)=0
(C)Ifa=1and b =2, then (x,Yy) (r) liesony =x

(D) Ifa=2and b =2, then (x,y) (s) lieson (4x2-1) (y2-1)=0

Ans. (A) = p,(B)—q,(C)—p,(D)—s

Solution.

sin-l(@x) + cos~ 1y + cos~1(b1y) =

= cos”ly+cos”! (Bey) = 5 —sin (@) = cos” @)
Let cos™ y=o. cos™" (bxy) =B, cos™ (ax) =7

= y = cos 0, bxy = cos B, ax =cos y

- We get o+ § =y and cos § = bxy

= C0S (y — a) =bxy

= cos y cos o + sin y sin o = bxy
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= axy +siny sina=bxy = (a—b) Xy =—sinasiny
= (a—b)? x?y? = —sin? a sin? y

= (1- cos® o) (1-cos?vy)

= (a-b)* x%y? = (1- %) (1-y?) ....(1)

(A) Fora=1, b =0, equation (1) reduces to
Xy2=(1-x3) (1-y?))=> x> +y?=1

(B) Fora=1, b =1 equation (1) becomes
(1-x%) (1-y)=0 = (xX*-1) (y*-1)=0
(C) Fora=1, b =2 equation (1) reduces to
Xy?2 = (1-x) (1-y?)) = x2+y?=1

(D) Fora =2, b=2equation (1) reduces to
0=(1-4x) (1-y) = (4x>-1) (y2-1) =0

DIRECTIONS (Q. 3) : Following question has matching lists. The codes for the
lists have choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

Q. 3. Match List I with List Il and select the correct answer using the code given
below the lists:

List
|

List 11

172
2
1 cns(tan_l y)+_vsi.n{tan_1 ¥) +,1-'4
_'_|.-'2 cnt(s:'.u_l ¥+ fan{sin_l ) takes value
P
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1 (5

1.23

Q4. If cosx + cos y + cos z=0 =sinx + sin y + sin z then possible value of

x-y
cos 2 2.2

"

If ms{——x] . . .
R. 4 COS 2X + SinX Sin 2 Secx = CoSX Sin2x secx

+ 3.1/2

DDS( +x]
4 J cos 2x then possible value of secx is

If cnt[sin_] 1-x2 ) - sin(tan_] xﬁ)} x==0,

S.
then possible value of x is
Codes:
P Q R S
(@) 4 3 1 2
(b) 4 3 2 1
(©) 3 4 2 1
(d) 3 4 1 2
Ans. (b)
Solution.
@ | L costany)+ysingan Y
el sy
B LY 3,
cos| cos™ +‘j"SCIII. sm-
1 L \.E"‘Y2J L 1+Y2
= |y i 3 3
d thuut"leJHmLt:m y |
Y 1- jrl
1
(e VT
i 1 eyt
=Y y(i-v®)
1
=(1-y*+y* -1 RO

(Q) We have cos x + cos y = — c0S z
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sinx+siny=-sinz
Squaring and adding we get
(cos X + cos y)? + (sin X + sin y)? = cos? z + sin? z

=>2+2cos(x-y)=1

= 4cos? 2 g ormsx—;r=%l
Q-3
(R) We have

b1
ms[z—x] cos2X + sINX Sin?X serx

= (08X 5inlx secx+cus(;+x) cos2x

cos2x cus[E— ]—ms[E+xJ
= 4 4
=sin2x secx (Cosx — Sinx)
= Zsm;sinxmszx =2sinX(cos X —sinX)
= 2s5in x[%{cusz X —sin? x}—{cmx—smx}} =0
~(R)— (2)

S cns(sin_l v{l—?]= s.in(tan_l xq'rﬁ_)

= _r =—K'JE :::}:=ii
V1-x2 1+ 6x° 21,.@
S (8)—=(1)

Hence (P) = (4). (Q—=(3). ®) =(2).(5) = (D)
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