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I AN [INVERSE-TRIGONOMETRIC FUNCTIONS '

(I'] ii Definitian llllg IIIIIIIIIIIIIIIIII
The inverse-sine function is defined as :
y=1r - (x) = sin! x X' : X
| . "
iff x=usin yvand v € [—3 3] :
snanlonsssnnfanssnnasn Lo
K ./ -1/2
The graph of sin™! x is as shown. A y = sin-1x
! =L o Ja
Domain of sin™" x = [~ 1, 1] and Range of sin™' x = —E,? :
AY PREPARATION OF IMAGE
1 +
(1) (1) (/2,1)
“ T 2, > -: "‘ I..
' T * .
X 5 T X < f T T i [ J i >
- x ~2t=3w-x = of x om 3 21
2 R 2 L 2 :
y=sin x | : ! [y = sinx
(~/2.-1) "~ 1T
vY
(1) (V) (Restrict to bijective region)
AY
*’ 1] I 1 i F ____________________
e —2 “‘ﬁ - am X
-
2 2 |
X' =1 ~0.707
L oTar Ay y=f~1(x) = sin~x
o 9 y = sin x :f;(-—-1-.-.7-i;.:} -------------- 2
—/2, =1) /_4 | Domain of sin-'x = [-1, 1]
vY
o S——
(Visualise vital points) |- bl S el )
Fig- (Interchange coordinates and draw curve)

(if) E%i Definition

The inverse-cosine function is defined as :

y=f~!(x)=cos! x

> x

x=cosyvandy € |0, m. X'«

e iff

The graph of cos™! x is as shown.

y = cos 'x




PREPARATION OF IMAGE

0 I
<+ &
X' X
y = COS X
L {f d AY
(1)
1
_____ R —| R ————
e - /
/ \ /
/ A !
/ A !
/ !
= 4 1, —
; A -1T ""‘IT 9
X \ sl
\ I 2
\ /
\ /
N . <=, A RN
-1
vy’
(1) (Restrict to bijective region)
8 >
X' X
Yy = COS X
(Take mirror image of curve in 2nd step about y=X) i
Y ;
(IV) 3r | ..o

B P ~ Domadn of cos~'x = [-1, 1)
Yy = CO5™ 'X . Range of cos~'x = [0, x|




% KEY POINT

Domain of cos™! x = [~ 1, 1] and Range of cos™! x = [0, m].

=j| Definition
4 b’

T'he inverse-tangent function is defined as :

y=f 1 (x) = tan~! x

. o
iff x=tany and y € (——.—).
B ' ' 2 2

\. J

The graph of tan™! x is as shown.

Fig.
%. KEY POINT
., _ T
Domain of tan™" x = R and Range of tan™" x = —-27. -E- .
PREPARATION OF IMAGE
" Y . \If
(1 g (1) N
. E 5 £3
T : . E 2
X' 4 : : > X XS 7 ; > X
. | 2 |
E E E : | y =lan x \ : :
: : : . ' '. y = lan x
. T g . A%
(Restrict to bijective region)
(1) Y (V)
s T
A
iy 4
....-...a-.."z"q- ---------------
X' < » X
O X X
............ e
2
Domain ol tan-1 x = R
” R 't = I
= lan™! angeoltan-'x= |—"=x &
V' y = lan :-'.l v ge D

(Rotate 90° counter clockwise)
(Mirror about Y-axis)



(iv) Definition

" The inverse-cotangent function is defined as &

y=Ff"1(x)=cot ! x
iff x=coty and y € (0, m).

-w -

The graph of cot™! x is as shown.

.. KEY POINT

Domain of cot™! x = R and Range of cot™! x = (0, m).

T'he inverse-secant function is defined as :

y = f(x) = sec™!x

iff X = secy

=
=
(=B
m
e !
S
to | 2
S —
C
—
E
H ]

\-
The graph of sec™

.. KEY POINT

Domain of sec!x = (= o, — 1] U [1, o).

l v is as shown.

T Y
Range of sec™!x = [U, —) U (—.. :?r] : (Assam B. 2017)

The inverse-cosecant function is defined as :
y = f~! (x) = cosec”!x
iff x=cosecy
JU JU
and y € ]i--—_()) U ((L —].
2 2

.

s

The graph of cosec™
©. KEY POINT
- A

v is as shown.

Domain of cosec™lx = (= o, — 1] U [1, ). (Assam B. 2018)
JT JT _
Range of cosec™! x = [— — 0] U (f}. —]. (Assam B. 2017)

_ i ; Y,

Note : On similar lines, the readers and try the images for (iv) to (vi)

Fig.

JL/

jro

y = sec1x




¥ 8 TABLE OF INVERSE-TRIGONOMETRIC FUNCTIONS

We give the table giving the mverse-trigonometric functions and their principal value branches :
TABLE

Function Principal Value Branch

y = cosec™lx

Note : When v 1s + ve (0 < v < 1), there are two angles : one between 0 and /2 and the other between —m/2 and 0 having

their cosine equal to v (cos x 1s an even funcuon of x).

Here we take smallest positive angle as the principal value of cos™ y.

3 3
For Example : cos™ (#) = 30” and not — 30° even though cos (- 307) = é

e =)

T/ EXAMPLES )

Example 1. Find the value of Example 3. What is the principal value of :
-1 -1 "B )1 Q - 2n - . 2n
tan (ﬁ)—cm (—/3). (C.B.S.E. 2018) cos™ ! (cus T) +sin~ ! (sm T) ? (A.I.C.B.S.E. 2011)
Solution. tan™ ' (+/3)—cot” ' (=V/3) 5 > g
Solution. . s cos™ ! (rm‘ H—g] + sin” ! (ﬁfn _«?]
JU ( .}T) L " »
3 0 o N (V3] 2m om
| = cos ' |-=|+sin” |—| =G FTT=T
j 3 3
. )
- Example 4. Find the principal value of
I tan~! (v/3) —sec™ 1(- 2). (A.I.C.B.S.E. 2012)
Example 2. Find the principal value of sin™ > )
— . L N by T
(Jammu B. _Ef_!h’ ’ f\f*i'ﬁfﬁ B. 2013;: H.B. 2012) Solution. tan l(ﬁ) = ?E (—? E]
= _ e T e
Solution. sin |5 | = -E—E —57 | el (L) = z_ﬂ;e[ﬂ E]_ {E}
| . | 3 "2 2
- o1y, 7 _ »
Hence, the principal value of sin ](;) IS 2. sotan” ! (V3) —sec”! (= 2)




-1 .11 ~11 5 T
Example 5. Evaluate : tan | 2 cos | 2sin 5/ = tan [ 2cos 2.6
(N.C.E.R.T. ; HPB. 2013 : Jammu B. 2012) _ tan—] -2{:{]52] _ mn—-l (2L)

Il
&
—
—
p—
[
IS

_ o |
Solution. tan : 2&33(25111 l:)

EXERCISE 2 (a)

Fast Track Answer Type Questions m FTATQ g

1. (a) Fill in the blanks : | N
-
o . _ i)y COS |7/ (C.B.S.E. 2010)
(/) Principal value of cot {WB)is .. . ( 2 J
(Jammu B. 2018) | 1
(111) cos ! ( *—] AN.C.E.R.T.; Kashmir B. 2013)
1 5
(7ii) Principal value of ﬁin_l(—;) 1S wevenen. |
5 4. () tan ' (=v3) G wn' D).
(Jammu B. 2017) (N.C.E.R.T.; C.BS.E. (F) 2011)
(iii) Principal value of tan™! (=1) iS..covvvennnn. iy 1
(Jammu B. 2017) S. (i) cot [-“\E_] (N.C.E.R.1.)
| - — | . .
(iv) Principal value of cns_'(—%] I8 cnntionsmntiss (i1) cot (— \ﬁ) (A.I.LC.B.S.E. 2010)
(Kashmir B. 2016) 6. (i) sec”! {iJ (N.C.E.R.T))
ﬁ
(v) PI’iﬂCipﬂl value of tan™ ! (—-ﬁ) 1S e eenrennenns {”} SEC_I | = 2} (A.I.C.B.S.E. 2010)
(Meghalaya B. 2018; Kashmir B. 2016) 7. (i) cosec™! (2) (if) cosec | (— JE ).

o , | ( , (H.P.B. 20108) (N.C.EE.R.T. Karnataka B. 2017)
(vi) Principal value of cosec™ (——ﬁ) 1Seeneeneeiaenne. .

= 13n
.ﬁ LS SR
(Kashmir B. 2016) 8. (i) cos (‘3‘3"5 = ) (Kashmir B. 2017)
(h) Write the domain of f (x) = cos™! (x). | o
D |
(Karnataka B. 2014) () &8s (L““?]
Find the principal values of the following (2-8) : (Tripura B. 2016; C.B.S.E. 2011)
. . —1 \/5 (1i1) tan” ' tan —E (Jammu B. 2012)
2 (i) sIn "'T 4
i BT R
(Jammu B. 2012; C.B.S.E. 2010) (fv) sin | sin = (Assam B. 2015)
me gl [ 4 T : ' i 1
(if) sIn [F) (N.C.ER.T ; Uttarakhand B. 2013) () &b (C{JH 13] (H.B. 2015. 12)
. ~if . . el D
3. (1) COs e (Kerala B. 2014; HEPB. 2010 8) (vi) cos |SIn F . (H.B. 2014)




Short Answer Type Questions

9. Find the value of Siﬂ_l (-;) +cos l (—-;).

10. Write the

| l

-

(C.B.S.E. 2010)

e

principal value of :

. (L (2 et (23 ), 1L
(1) tan {1}+f.u-, 5 (C.B.SE. 2013) tan \ﬁ COS , SIn 5 - (H.B. 2013)
iy tan™! (V3)=cot™! (—3) (A.L.C.B.S.E. 2013) BY
_ 13. Write the value of tan™! 25in[2m:~a"7‘ ;
(1 o |
(iff) COS '(—)-—2 sin l(-——). ( C.B.S.E. 2012) : .
2 2 (A.I.C.B.S.E. 2013)
f
L Answers]
NEADE. T SN S | o 2T
1. (a) () 6 (i) —7¢ (1i1) 7 )3 () T3 6. (1) 0 (i) 3
m om
(vi) =5 L0 ¢ ) -
(b) [-1,1]. S . om . 2n 12
- ' 8. (1) s (11) — (1) —— (1v) — (v) 2= \E (V1) ==
> () —— (it T 6 6 4 J . | 3
e Ll q {H}Z. _ -
3. (1) T {n}.? (111) T y .2' .{.” 12 2 3
I 8 2T dx
. i) — = (ii) ——. 1. —. 12, —.
4 (1) ; (1) 2 3 ¢
27 ST |
# e @ JE H’
S. (1) 3 (11) = 13 —.
3
_I’ Hints to Selected Questions o0 - - —
il l o l l:'T _1— TT I
9, sin '|——|4+cos | —— — —=—cot |cot|mx——
2 2 3 6
. N ( .ﬂ:) .|( 2?-':] T » St\ ® Sz =&
= Ssm |[sm|——]|+cos |Ccos— — ——cot” |oot—|m=———_—=——
6 3 3 6 3 6 2

Il

Il

|

3
0o | 9

11. cos™ ! (l]+25in_l (l]
. 2

-

= JL e |
cOosS | cos— |+ 2sIn smg-

4 7T T .?1' 27
e =t ===t —=—
T3 6 3 3 3
— ’ 3 I . T j
13. tan” ' 251;‘1(2{:’05 £] tan~ ! 251n(2_g)




m._PROPERTIES OF INVERSE-TRIGONOMETRIC FUNCTIONS

sin~! (sin x) = cos™! (cos x) = tan~! (tan x)

(a) X

cor! (cot x) = sec™! (sec x) = cosec™! (cosec X).

Proof. Let sin x
Then %

Similarly other parts.

V.

sin~!

y = sin~! (sin x).

]
! X = (*n.';_f _—
1 5y

x = y. Then x = cosec vy

Iv = sin! — x2lorx<—-1 (i) sec”

Proof. (i) Let cosec™!

(b) (1) cosec™

| . (1
—, — =SsIny =3 y = SN 1 (_) ;
X X
| ool ]
Hence, cosec”'x = sin  —,
X
(71) and (iii) can be proved similarly.
() () sin! (=x)==sin"!x,xe [~ 1, 1]
(111) tan! (=x) = — tan~!x, x € R

(v) sec ! (=x) = —secIx, 1 x 121
Proof. (i) Let sin™! (—x) = V.

—X= Siny
= x=—siny=sin(-y) = -y=sinlx
=4 y = —sin~lx.
Hence, sin™! (-x) = — sin”lx.
(ifyLet  cos~! (=x)=v.

—X=COS Yy

= X=—COSV=COS(T-yV)
= coslx =m - y=T - cos™! (- x).

Hence. cos~ ! (=x)=7 —cos™ ! x.
(7ii)—(vi) can be proved similarly.

/1
(d) (i) sinly + cosIx = —.xe -1 1]
| v/ 4
(i1) tan~!x + cor!x = —2', Ye R
(111) secIx + cosecIx = — s Lx] 2 4
+ ] X+ y
(1v) tan~!x + mn‘f}' = tan~! —,xy</
I - xy
I I <1 2
(V) tan~'x — tan~'y = 1an v Y B
* I+ xy’ ™
: - . 2x
iy () 2tan! x=sin”! ~.IxI<]
I+ x
2
. 3 d=x
(1) 2tan Tv=cos™! X 2 0
]+ x
» = 2X
(I1) 2 tan v = tan™! 7 I« x<
[ —x
Proof. (i) Let sin"lx =
Y = siny =

r= lorxs=}

(111) cot 1y = tan~! — i

!

X

(11) cos™ (= x) =1 - cos™! X, xe |-1, 1]

(1v) cor”! (= x) =1 - cor! x, xe R

(vi) cosec™ (= x) = — cosec™ x, 1 x 12> 1.

(H.B. 2018; Jammu B. 2017; Jharkhand B.

(H.B. 2018; Kerala B.

(H.B.

(H.B.

(Jammu B.

x> ()

2013)

2018)

2018)

2016)

2017)



—

COS

cot™'x + tan™

(ii1) can be proved similarly.

(1v) Let

Now

Hence.

COS X
v + sin~lx
=
lan "
X

» '_1 -
Col "X
II

s roy [ -
Lan X
X

tan {Bt + 9.2}

lan

x + tan~ly

(v) can be proved similarly.

(vi) Let

(1)

Thus

Hence.

(11)

Thus

Hence.

(111)

Thus

Hence.

lan I.T

2 tan~! x

[

| = x

2
| + x

e

2 tan~! x

Il

|

= |9 g

tan v

2 i

o

tan Bl

lan 91 + lan 6:

| — tan 6, tan 6,

] X+ A .
tan = —— yy < |*
I — xy
Y.
tan y.
2 tan y

=
| +tan™ v

| 2
| —tan™ v

L

-
|+ tan™ v

-

5

—p L—3"

COS

|+ x

5

9
=1 ] - X"

-] &

COS

1 + x

2tan y

2
|-tan" y

¥ Because the above result does not hold if xy = 1.
If xv = 1, then RHS of (1) is not defined.

[f xv > 1 and v < 0. then

X+ ¥

| - xy

Hence, (iv) does not hold for xy = 1.

Hence,

Hence.

and
and

X+y

T l—-ay

2sin vy Cos y

5

5

Cos™ y+sin~y

=Cos2Y

tan 2y

v ] 1 43
ST+ Ccos ' = —.
2
1 = col (
| T
cor'x+y = 5
T
lan‘],\: + L:U{'l X = ?*
lun“]}' =
-.\‘ =
= 0, +6, =
sin 2 v ,
== — = sin 2y,

0.,

tan 9,.

tan

I Xty

| —xy

> () and RHS of (1) 1s + ve while LHS of (1) 1s =ve. As such (1) does not hold.

1)



" . KEY POINT

-

(e) (i) sin~lx + sin!y
(11) sin~!x — sin™! y
(117) ETJS_; x fﬂﬁ“" v
(1v) L“u.ﬂ"" X — rm*‘" y
Proof. (i) Let sin~lx
sin 9,
SO that cos 0,
Now sin (6, + 6,)
= 8, + 6,
Hence, sin~lx + sin~ly
(i1) can be proved similarly.
(711) Let cos lx
' cos 0,
so that sin 6,
Now cos (8, + 6,)
== 0, + 6,
Hence, cos”!x + cosly

(iv) can be proved similarly.

1

Example 1. (i) If sin” ! (3] + CoS

(ii) If sec™! (2) + cosec™! (y) =

T

I
o

Il

i, 2]
Sin

6, and cos ly =

xand cos 6, =y

0,

Il

(.1"\/1 — }-“1 + _1'-\/
ST (.r \/I — 3+ }-‘«Jl —x° )

sin 68, cos 6, + cos B, sin 6, = .1'.\/1 —y

and

and

and
=
=g

l—.r'?‘).

2 : 1
|l - x~ and sin 0, = \/1 sy

sin”!y = 6,
sin®, = vy
g,
cos 0, = 4fl -y~
2
| —x= .y

= 2
cos \xy—+Jl—x

Frequently Asked Questions

L
—

2
(C.B.S.E. 2010 C)

, then find x.

> » then find y.

(C.B.S.E. 2010 ()

2
| — v

).

— X

: . 2 2
cos 6, cos B, —sin B, sin 6, = Xy - JI - X Jl —-y

cos™! (_r}-’ — Jl s Jl - }"1‘ ) ;

[ SIn ! X + cos ‘,.1‘ =

1
(if) sec™! (2) + cosec”! (yv) = —

I

[ sec "{ X)+ cosec j{.t'} —

JT

]

-




Example 2. Prove the following :

('n_13+ 1_13) 6
cos|sin” —+cot” —|=——.
2] 513
(A.L.LC.B.S.E. 2012)

Solution.

LHS = cus(sin_lé+ cot”! i)

5 2

|
r-
Q
"z
——
)
-
i
—+
.
=
S
I
e —

(4 3 \/ 16\/ 9
COS | COS . — ol ] ] e —
5413 25 13

| .

I
|
tn | e
I
Il
~
a s
oy

n
Example 3. If tan! x + tan™ly =I-,K}’ <1, then

write the value of x + y + xy. (A.LC.B.S.E. 2014)

"
Solution. We have : tan™' v +tan!y = T
~1. Xy T X+ y | T
= lan = — = = tan—
| —Xy 4 |} 4
Xty
- —a = 1 = x+yv=1-xyu.

Hence, x + v + xv = 1.

Example 4. Prove that 3 sin”!

x = sin~} (3x — 4x7) ;

(NC.E.R.T.: C.B.S.E. 2018: Jammu B. 2013:
H.B. 2012)
Solution. Put sin™! x = 6 so that x = sin 6.
RHS. = sin"'(3 sin 6 — 4 sin’ 0)
= ﬁin“l{'sin 30)
=3
=3 sin”' x = LHS.

Example 5. If sin!x = tan™! y, then show that :
11
>—— = 1. (W. Bengal B. 2018)
Xy
Solution. We have : sin”!x =tan!y
] ¥

Il

.\‘ =
=2 X = = .ﬁ}l +y =y
-,/ L™

e S

g,
o= X,

Squaring, x= (1 + y%) = y* = y* -2

1 e

T 2
Hence, _ | Dividing by .1"*_1*2 ]

2 g

= —_—

XT oy

1
Example 6. Prove that ) =x =1, then:

2 2 l 3
(C.B.S.E. Sample Paper 2018)

(X \[3—33:2_

X \/3—3:\:2 7T
cus"l x+m5‘l e

N . ) % _[ - W A
Solution. LHS = cos " x+cCos > + -
o 2oscei] ] V3 )
= Ccos™ ' x+cos :J +T. | — x-

B T N
8+ cos '[cm?.msﬂ+smT_mnH]

[Putting x = cos 6 so that \1—x? = sin 6

hy
_ O+cos” ! cus(?—ﬁ]

JU

’ e
E 1
=3 = RHS.

Example 7. Find the value of :

sin~ ! (2 tan~} %)+ COS {tﬂn_l 2\5} ;

(C.B.S.E. Sample Paper 2019)

I
Put tum_ll = 6 so that tan 8 = — .
4 4
)y
2tanf 4 1/2
Now, sin 260 = m,} - —=
| + tan~ @ (l)" 1+1/16
14| =
4
2 8 _
~ 1716 17 )

To evaluate : cos {lem_’ ExE ) 1

Put tan ™' 2\/: = ¢ so that tan ¢ = }JE ;

I
COS @ = = +(2)
- 1
Hence, sin”! (?_ tan ! %] + Cos (tum"I H\EI
= i‘l'l [Using (1) & (2)]
17 3 o %"
24+17 41
- 51 51

Example 8. Prove that :

(3 (] et (53
tan — | + tan — | + tan —_—l=—,
2 5 8 4

(C.B.S.E. 2013; A.LLC.B.S.E. 2011; H.B. 2010)



Solution.
. ] ] (]
LHS = |tan '|—=|+tan ' |—=]||+tan" '|—
2 5 8
| |
573 l
— tan~ == +tan” ' =
| 1 1 (3)
2°5
_1 5+2 _,(1
= lan + tan
10 —
= tan — | 4+ tan =
9 8
i1 4 I
-1 9 ! -1 56 +9
= lan = 1an
feb, 1 72~17
0 8§
_1[ 65 —1 .
= lan _q = tan (1)=—= RHS
Example 9. Show that :
oo 3 o= 8 1 84
sin  ——Sin ~ —=co0s —.
5 17 85
(NNC.E.R.T.: HPB. 2011)
Tl . = B
Solution. Let SIn E:I and SIN F=}’.
; 3 . 8
sin.y == and SIn y =—
5 | ¥
4
so that CGSI:\/]—SiHE.I‘ :\/l——g-: i =
23 25 5

“ 2235 5
and  cos _*.':\/] — sin® V= \/1 —% = >an =:—7.

Now cos (x — v) =COS x COS vV + SIn x Sin y

-E@)-BE)

60+24 84
85 85
N (84]
= X—v =CO0S —
’ 83
aad ¥ pad S _) 84
Hence, sin - ——sin - — — ¢cos  —.
3 17 83

Example 10. Prove that :
sin”~! (i)+cm_l (i) —l'a;in_l (—3696)
13 . 4225 /°
(P.B. 2018)

- S _
Solution. LHS = s ](—)+ms I(

~‘1“( > )+
= Sl 13 Sl

[ _,(5
— iy P st

I
w
o
|
| =
X
{ |I~.J
. :
+
: ¥
|
P
| &
X
| =
[l

|
i —

13

I
ta| —
(i,

—
|
i —
_...;I*-"
"‘-.._____.,..-""
+
o
fr—s
ams
|
_..--"'-._"'-u.
|
"‘-..._..-"
M
+
e .
El
=
|
e
n|
™
+
(oL,
=
|
e
| o
B Ty
| el

Vo (24
)+5m (E)

1 _l(l’_’ﬂ\j 576 24
=1 SIn — || — — s —

1_14400)
28561

625 25

1 _,(12(}x7+24x119)
=20 (1690725725 " 169
1. (840+2856
= ol 4205
1. (3696 1
=780 {7335 ) =RHS.

Example 11. Show that :

2sin ! (2) —tan ! (E) == i.
5 4

Solution. 2sin

|

Now LHS

31
(A.LC.B.SE, 2015)

_ 3 9
! i] — SIn I(j— 1——]
Y, 5 25

/

(2x\1—x? ;]

[ 2¢in” v =sin~

N _,(24) _1(34)
Sin — | = 1dn — A1)
25 7



24 17
1 9 ™ _1 744-119
= lan W=lun m
] 4 —X =
7 31
_16?.5 ]
— tan ——=1tan (1)
625
b
— — = RHS.
4

Example 12. Prove that :

a[m 1 1 n_1 —l_a}__z_b.
lﬂﬂ{4+7ﬂ}5 b}+tﬂﬂ{4 2{3(}9 K = -

(C.B.SE. 2017)

- ® - ( (;
Solution. Put c¢os lf_ = # so that cos € = R

: [T 6 a6
LHS =l¢1n(4—+.‘)+tan(j E)

I+l¢1n'2 I—mn%

— — + —
l—la% I+lun—2—-
(1 + lan-g-)— +(1 - lang)—

— .-’,H

l—tan~ E

2{I+mn36}_ 2 2
l—tﬂnjg Cos 2 g cos &
2 2b

== =— — RHS.
alb a

Example 13. Prove the following :

— ——sin" " |—
8§ 4 3

2] - o 28]

(Meghalava B. 2016; H.P.B. 2015;
C.B.S.E. (F) 2011)

| 9
Solution. Putting sin”~ ] (%) = xvand sin- ( J_] =,

-

we get :

1 2+/2
SIn X' = T and.sin. y = .

3 ' 3
oy > -
COS X = J]l—smn“ x = 9

NN

SIN X COS V + COS X SIn Y

s

and COS v

Now sin (x + V)

Il
__..:-'"'_-“'-‘_.
rq..ljl—

I

= X+Yy

I~...l|3:.'ll

9
I:M ultiplving by :]

Or 9 _ (1 9 . _([242
Hence, — —sIn I(-—-) = ISIH I( ]

Example 14. Prove that :

3
_1| 6x—8x 1 4x 1
( B —tan 5 J = tan~! 2x; 2x] <—.
1-12x 1-4x J3
(A.L.LC.B.S.E. 2016)
Solution.
iy 6x—8x° _,1( 4 x ]
LLHS = tan — | — tan -
K 3.0 | —4x~
6x — 81 4 x
g 1=120% 1-4x°
= tan
4 6x—8x°  dx

[ 12" | -4
y (6x—8x3)1—4x2)—ax(1-1242)

tan - ~ 3
(1=-12x")1—-4x" )+ 4x(6x—8x7)

~1 6x—8x° —24x” +32x° —4x + 48x
1—12x° — 4x° + 48x" +24x% — 32x*

lan



1 2x(1+8x7 +16xY)

| + 812 +16xt

o1 2x+16x° +32x°
— tan =— = tan
| +8x~ +16x
= tan~! 2x = RHS.
Example 15. Prove that :

1 ] 1 1 1

"l
tan~! =+ tan”! — + tan”! = +tan! == %,
5 7 3 S 4
(C.B.S.E. 2016)
Solution.
1 [ 1l —11J[ -1 | -IIJ
LHS=|tan —+tan —|+|tan —+tan —
3 7 3 8
| |
— e — —
= tan~! — / + tan~! 3 8
] 1 1
[t | ——x—
3 7 3 8
2 6 1
=tan~! =+ tan”! —==tan"! —+ tan~! =
in 34+ in % in l7+ in 3
6 11 | |
- | 5
— lu“—l 17 23 i [ﬂﬂ_l ]38 - 137 - m"—] 3’—5
I 391 - 66 325
| ——X—
17 23
I.?I"
=tan~! (1) = ZzRHS.

Example 16. Solve for x :
2 tan~! (cos x) = tan~! (2 cosec x). ((.B.S.E. 2016)

Solution. Here 2 tan™! (cos x) = tan™! (cos 1) + tan~! (cos x)

. cosx + COS X ] 2cosx
= fan = tan_ 2
| cos x.cosx 1 cos” x
i 2COS X I
= lan- — = tan—" (2 cot x cosec x) (1)
SIN°~ X

Now 2 tan~! (cos )= tan~! (2 cosec x)
i _I '1 w % AT Sl — # _1 '.:' ® " R s
= tan~' (2 cotl x cosec x)=tan "' (2cosec x)

[Using (1)]

= 2 cot x cosec x= 2 cosec x
= COL X COSEC X =COoseC x
= SIN X =tan x sin x
= either smx=0 or tanx= 1.
. (A
Hence, x=nm ¥ ne Z or x=mm + : --me L.

x—Z —1 x+2 i A
Example 17. If tan"( ]+tan ( )=—,
P x—4 x+4 4

find the value of *x’. (A.I.C.B.S.E. 2014)

Solution. We have :

o X2 e 7T
tan 4+ tan —_

r—4 r+4

(.1'—2) (.1:+2) |
+
-1 \x—4) \x+4 7%
l_(.t—ﬂ)(.r+2) 4
x—4/\x+4

(x=)(x+H+x+2)x—4) =x
lan—
(x—=4)x+4)—(x—2)(x+2)

= lan

Il

o

(.1‘3 —2x+4x—8)+ {',1'2 +2x—4x—8) ]
= 3 - -—
(x*—16)—(x" —4)

2x-—16 N
= = ] = 2x =16 == 12
—-12
= 2 =16-12 = 2¢¢ =4
= =2
Hence, x = +2.
: -1x—3 1x+3 &
: t +1 = —
Example 18.If tan ~~—+lan ~~——2 =7, then find
the value of x. (A.I.C.B.S.E, 2017)
3 ; —1x—3 1 x+3 ..::T
o . We have : lan + tan = —
Solution. We have P <+ 4 1
T—i+{+i -
= tan~ ! X—F XT3, 2
I__.!;—B x+3 4
x—4 v+ 4
o (x=3)(x+hH+(x—d(x+3) g
= lan - - = —
(x~—=16)—(x~=9) 4
B e N
N (x“+x—=12)+(x x—12) e &
—-164+9 4
Sl Y
S 2x” —24 _ ]
-7
= 22 -24 = -7
= 22 =17 => - = g
17
Hence. X == =5
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T

1!(

—+lan'l
2

Example 19. Solve : (i) tan

i
3 4’

J6 > x>0 (P.B. 2015; C.B.S.E. 2010 C)

1
(ii) sin (sin-l g +cos x|=1.

(N.C.E.R.T. : H.B. 2017;: Jammu B. 2013)

Solution. (/1) We have :

3 X _1 X JU
lan —<+an —-—= —
2 3 4
X X _
N d
= lan — . =
(.IF](.T] 4
l_ E— - —
20 3
oo || K .
= lan 5 = =03 x> 1) Le \/E:h-_r::{]
6— x 4
Sx T | 5x
- — = lan— > — = ]
6— x° 4 -2
> SX=6-x=2x>+5x-6=0

= (x+6)(x-1)=0 = x=-6, 1.

Hence, xX= ], [ x > 0]
N . |
(11) We have : sin [sm ' = +cos ' x|=1=sin =
= » T
= SIN —4C0s X =—
5 2
_ T g1 1
e COS Y ==——SI11 — =CO0s —.
2 5 5
]
Hence, x=-—.
5
2
) _ St
Example 20. If (tan lx}z + (cot lx)z = 2 ,then
find ‘x’. (C.B.S.E. 2015)
' S
. — 9 — 2 DJ
Solution. We have : (tan | x)° +(col ] X)™ = 2
sl 1)
-1 g %
Puttan ' x=tsothatcot " x= T—f :
5 .
o[ At
S (1) becomes : 1T+ |——t| =
2 8
3 = 9
~ Ja° b o Jv; 4
=W = 2

i |
. -
§ -
= 21" —at— 2 =()

> 1612 =871 —37° =0 .

871+ 6472 +19277°

Solving, [ = %
8ntlénr 3m =x
32 4 4
Wi ‘ 3a h .l e 1
1en P ~. 8 = "o Henx = W= ==l
4 4
1 b T
When ol o R S — —'?, then x = lan _I =—1,
Hence, x = - 1.
. -1 1
Example 21. Write : tan + 1.X.]) >1

N

in the simplest form. (H.PB. 2013 §, 10 §)

Solution. Put x sec 0.

Then J,rl - ] Jﬁecz g—1 =tan 0.

— | ol ] N
an = = tan = tan~"' (cot 6)
Jr‘ o tan 6
. T
— tan ](um(—-— 6‘)]
2
T
- ——0
B,

| l

Hence, lan

Example 22. Prove that :

COS X s B .
tan~ ! _ — E—E,KE(—E,E]_
1+sinx 272

(C.B.SE. 2012)
Solution. Here

2X  .92X
COS™ ——sIn" —
COS X 3 2

| +sin.x A 2 X - X

COs™— =+ sin” — + 2sin— Cos—
i | i | 3 |

prem— P Fe— -

X - X -
COS—=—sIN—|] COS— 4+ s1n—
2 2 2 2

-}
—

X X
(CGS— + ﬁm—)
9 9

il i



X X
COS—— SIn—
2 2
X I ¢
COS— + sIn—
7 a;

d— =

X
| — tan—
9]

X
| + tan—
9

ol

X
|Dividing Num. & Denom. by €OS —

)
(H -‘-)
= g |———
4 2/

= COS X T X
Hence, tan l( ] Y

| +sinx

Example 23. Prove that :

, R 1
1 2x 1 3x—-X g [l =

1
= tan , |
1-x?2 1- 3x2 \/5

tan X + tan

(N.C.E.R.T1.; Jammu B. 2018; Kashmir B. 2012 ;
A.ILC.B.S.E. 2010)

Solution. Put x = tan 6 so that © = tan™! x.

. ] R x> 0 3tan6 —tan" @
RHS = tan = lan

] —3x° 1—3tan- 6

=tan~! (tan 30) =30 =3 tan"! x

| 2 X

1 l

—tan” ' v+ 2tan" v=tan”! x+wan” = LHS.

1—_1'2

| Property (d) (vi) (111)]

1| acosx—Dbsinx

Example 24. Simplify : tan

bcosx+asinx

. a
if —tanx>-1.

b
(N.C.E.R.T. ; H.P.B. 2013 §)

[ | acosx - b sin x

Solution. tan™

bcosx+agsinx

acosx—>bsinx

| b COSs X

=tan .
b cos x+asinx

b cos x
| Dividing Numerator and Denominator by b cos x |

== P

a
— —tan x
= tan~! | =L
a
| + —tan x
i b J
a a
=tan~! | =] — tan”! (tan x) = tan~! — — x.
b b

Example 25. Show that :

tan~! X -VIoX =I£ulcm'lx'—L*:x-=:l
JI+x+Jl-x 4 2 .

(N.C.E.R.T.; Assam B. 2018; Jammu B. 20I5W, 13;
H.PB. 2015, 13 5; A.ILC.B.S.E. 2014, 11 ; H.B. 2013;
PB. 2013;: Assam. B. 2013)

. _ o _I,f]+.1'—,}l—.1'
Solution. LHS = lan .Jm P
=1 \/I + cos 20 - \/l — cos 20

Jl + cos 20 + Jl — cos 20
| Putting x = cos 20|

= la

i W
seli \j?_i:ns“ﬂ - \/?_ sin“ 6
= lan
9 2 2
Jﬂcm"9+\/2 sin~ 6

—~1[ cos 8 —sin6
— tan -
cos 6@ + sinf

s ] (1 - tﬂnﬁ]
— tan

1+ tan@

|Dividing Numerator and Denominator by cos 0|

- tan” ! tan (E — 6‘]
4

/ "
[ cos260 = x=> 0= 5 CoS ! x

e

Example 26. Prove the following :

l+x2

cos [tan_l {sin (mt“l 1)}] = ‘2 2

(H.B. 2015 ; ALC.B.S.E. 2010)

Solution. Put cot—lx = 0 so that x = cot 6.

|
s;In @ = .
\/l + X~

|
=
\/I 4+ X~

(1)

=> sin (cot™! X)
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( l \ \/ =
- tan~! {sin (cot™! 1)) = tan" | ok L4 X
nh'l"h,i L¢_J2+r"
Using (1)] / l \ Jl —
i X _
_lf ] w = cos| tan™ ! =|= =, | Using (2)]
Put tan \/1 s =@ +i(2) \ JI + X ] \/2 + x°
K e
=
I %"
SO that = lan ¢. Hence, cos [tan" {sin (cm_l 1)}:| = 5
\ﬁ +x° \ 24 x°

|Using (1)]

Fast Track Answer Type Questions FTATQ

. =y 2% in
1. () 2tan! x= tan l - (iv) tan”! (Ian T] (N.C.E.R.T.; C.B.S.E. 2011)
— -‘['.- !
(True False) (Jammu 5. 2015) ll 1
| ) tan™'| tan — | (N.C.E.R.T.; Kashmir B. 201
IS e st e [ [2 T (v) tan (nn - J (N.C.E.R.T.; Kashmir B. 2018)
(True False) (Jammu B. 2014) | N
- (vi) lan ("’ tan ) (C.B.S.E. 2013)
(iii) sin~! x + cos™! x = ‘Z (True/False)
(Kashmir B. 2016) (vit) cCos {:-;ec_l X+ cosec ! x) Cxl > 1
2. Find the value of the following : (N.C.E.R.T.; H.B. 2012)
(. 2n i) =¥y N.C.E.R.T.
() () sine) (xm ?] (N.C.E.R.T) (IHII} col (tan ~ a + cot " a) ( )
I ; E_ I ] __l
; (b) sIn 3 Sin i
T o ‘
(¢f)  sin (ﬁm T) (N.C.E.R.T.) (Karnataka B. 2014; Bihar B. 2014; C.B.S.E. 2011)
3. (a) Write down the value of cosec'x + sec'x. where
i) i) [%in 4_5'1'_) (ALC.B.S.E. 2010) Xl = 1. (Uttarakhand B. 2015)
o= TS T | (b) If 4 sin”! x + cos ™! x = . then find the value of x.
(C.B.S.E. Sample Paper 2018)

Very Short Answer Type Questions = VSATQ

i - | = 1
4. Evaluate : (i) tan” ' I+ cos I;+ sin '; (ii) 3cos ! x=cos 143 = 3x), x e [;., l]
L i (J h”_r“m"d B. 2016) (N.C.E.R.T.; Jammu B. 2015 W; Karnataka B. 2014,
(i) sec” (tan™' 2) + cosec- (cot™ 3). (W. Bengal B. 2017) H.PB. 2012, 10)
Prove that (5-9) : | '
3 24 L. (B s @i - i ) = Dsivehe— 75 s
5. (a)2sin! = =tan”! —. J \/_ \/_
5 7 (N.C.E.R.T.; Kashmir B. 2011 ; H.B. 2010
(N.C.E.R.T. ; H.B. 2017, 12; Kashmir B. 2015) J ]
- (i) sin™! (2x /1= 1% )=2cos Iy, =< x
[ . .53} 47 S | "2
(h) tan ;Slﬂ z = 2 (A.L.LC.B.S.E. 2013) (N.C.E.R.T.; Karnataka B. 2017; Uttarakhand B. 2015;
- - H.B. 2012;

H.P.B. 2012, 10)

=3 3 -1 1 T :
li —+1 — e — Miz 3 3
(¢) tan 5 an 1 ik (Mizoram B. 2017)

14+ x~

s 2%
(iii) 2 tan~!xy = sIn I( 1,, ) =] G X
6. (i) cos™! (4{:4:?15-12 — sin- 1) = 2% (H.B. 2012, 10) (H.B. 2015)




I

=2 sin_ " x when:

(Karnataka B. 2013)

Short Answer Type Questions

Prove that (10 - 12) :

. . _]4 i e ] 5 o ] 16 JT
10. (a) (i) sin  —+sm —+ s —=—
13 65 2
(H.B. 2018; C.B.S.E. 2009)
]2 48 _, 63
(1) sIn —2+L'US g+ tan — = II.

(N.C.E.R.T.; Assam B. 2018; H.B. 2017)

b)) tan ' 1+tan ' 24+an"'3=x
(C.B.S.E. 2010)
§ = -1 2 -1 3
(ri) tan —+tan —=tan —
" 2 |1 4

(N.C.E.R.T.; Kerela B. 2018; H.B. 2017, 12; H.P.B. 2011)

(iii) 2tan”" 5 + tan"l — Ell
; 7 17

(N.C.E.R.T.; Kashmir B. 2017;: H.B. 2017:;
Jharkhand B. 2016; Kerala B. 2016, 15; P.B. 2016,
H.PB. 2013, 11, 10; PB. 2012; A.l.C.B.S.E. 2011

11 — | -1 32
(iv) 2tan —+tan —=tan —
| 5 4 43
(Jharkhand B. 2013 ; PB. 2012)
| | 1 42
) 2 Jed | _ = i 2016
(v) 2tan S+tan c tan o7 (P.B. 2016)
| | 1 9
(vi) 2tan 7+I:1n 3 tan 3 (P.B. 2016)
P LT L e -1 16
(vir) tan E"i"ldl’l E—ECL‘IS E (P.B. 2017)
=1 1 =12.. 1. =13
(virr) tan E+lan E—-Ecm g
(Meghalaya B. 2017)
11 | t.an_li+t'?a.'ﬂ'_li—l.ml_li“’E
- ) g S 19 4
(A.I.C.B.S.E. 2009 ()
2 = —l -1 li-}- tan | l+ tan ™! i—E
(r7) tan 5'-i—h.ln 7 3 2 7
(NNC.E.R.T.; HB. 2017; Kashmir B. 2013)
_|1 ...]l -Il —Il 7T
(iii)y tan "—4tan —4tan —4+tan —=—,
3 S 7 8 4

(A.I.LC.B.S.E. 2010, 09 ()

8. tan ' .r=lcus._l sad. . x e [0, 1].
2 14 x

(NNC.E.R.T.; H.B. 2017, 12; Jammu B. 2016;
Nagaland B. 2016; C.B.S.E. 2012, 10)

j— o .
] 7T =]
9 lan = =120 X, 21e . ;
(1+J;) 1 'J_ where x > ()
(H.B. 2011)
12 Y cos”! i +cos”! = = cos ™! 2
R e e T It
(H.F.B. Model Paper 2018 ; H.P.B. 2017, 15;
AlL.C.B.S.E. 2012 : C.B.S.E. 2010 C; PB. 2010)
e -y =13
(if) SmM —=8In —+Ccos =—
65 13 5
(C.B.SLE. (F) 2012)
i) C{J&_l 12 . 1—1 3 q.n_l 56
v  — +SIn  — = §] —
B 13 5 65
(H.PB. 2017, 15; A.LC.B.S.E 2012;: C.B.S.E. 2010; BB. 2010)
.63 5 13
(1v) fan  —=sIn —+4+C0S —
16 [3 5
(N.C.E.R.T.; H.P.B. 2016, 1)
[) sin” R b i
sin =+ s -GN —
vy @ 17 5 35
(H.PB. 2017, 15)
=18 L1377
(II) sin l?+5m 5 = tan TR
(Meghalaya B. 2018; H.B. 2017)
3 .8  _.36
(vi)y sSIn  —=+smm — = Ccos —
| 5 17 85
(Meghalava B. 2013 ; C.B.S.E. 2012, 10 C; P.B. 2012)
i -’7-;'11_' ) tan~ L
. 281 — — T —
(E) 5 31 4
(Mizoram B. 2018)
(viii) sin”! 3+cus"] 2 in~! e
r Si — — =5 —
H 5 13 65
(C.B.S.E. 2010 O)
(ix) v il . 8 _, 84
ix) SsIn ——sIin —=(C0S —
85

(H.PB. 2016, 11; Kerala B. 2013; Kashmir B. 2013 :
Uttrakhand B. 2013; 11: PB. 2010)

ok =i 8 5
(x) cos ]-+1;1n |—=l£1n i
5 5 11

(Meghalava B. 2015)

| <3103 L Y
(x7/) tan '—=|=sin"'|=|+cos™'|=].
| 16 13 5

(H.P.B. 2016; P.B. 2014)
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13. (a) Find the value of :
| T |
(1) 4 (2 tan” ! ;-i- tan” | 7) (W. Bengal B. 2016)

1 | _1 542 a1
l — 4 sec 1T\/-+2t;z:m 'g.

-

(if) 2 tan

(H.B. 2015, 10 ; C.B.S.E. 2014)

1 x [ x—=v
(b) tan 1(—)— tan ]( - ) (C.B.S.E. 2011)
b x+y
14. Prove that :
—1ab+1 ] B 1] i e +1
cot + cot + cot = ().
a—b b—c c—d

15. Find L_he value of :

.« =] 2x = J = _1':
tan — | SN - + COSs ~
2 1 +x~
where | x | < 1. y > 0 and xv < 1.
(N.C.E.R.T. ; Jammu B. 2015, 13 ; C.B.S.E. 2013)

I

16. Prove that t (”+] -“”)
. rove that tan 1 3 COS h

5 n(n’_ l o n) 2b
MFTT2 %
(W. Bengal B. 2018)

17. Solve the following equations :

cl

- T
(/) tan = 2x+ tan ! 3x ZI x>0
(N.C.E.R.T.; H.FP.B. 2018; Kashmir B. 2016; Bihar B. 2014)
x+1

x—1

-1 X —]
+ Lan = | = tan ~! (= 7)

(A.LLC.B.S.E. 2009 C)

(jijy tan | (

(iiiy tan” ! sl | + tan” st =£,lxl<:l
xr—2 x+2 4

(NC.E.R.T.; Kerala B. 2017; Kashmir B. 2016;
Tripura B. 2016; H.B. 2015, 12 ; H.EB. 2013, 10 ;
Jammu B. 2013 ; A I.C.B.S.E. 2010 ; C.BS.E. 2010)

(1v) Hi"_l(l-—x)-—-Zsin_l X =%

(A.L.C.B.S.E. 2015)

— . —1 7T
(v) 2tan 1 (sin x) = tan "(2secx), .r#-i-

(C.B.S.E. (F) 2012)
(vi) 2 tan~! (cos x) = tan™! (2 cosec x)
(N.C.E.R.T: H.P.B. 2018)

=l 8
(vir) tan~—! (x +2) + tan~! (v — 2) = lan (ﬁ] :

x>0 (C.B.SLE, 2010 ©)

(viir) tan~ " (x+1) +LH]'1_“1 (x—1) =m"—-l (—) x>0

(W. Bengal B. 2017, P.B. 2015, 14 S)

Iﬂ'
(ix) tan~ ' (x+ D) +tan~' (x-2) = ?: x>0

(P.B. 2015)

| + x 2

(N.C.E.R.T.; Karnataka B. 2017; H.B. 2015, 12 ;
C.B.S.E. (F) 2011)

_|(l_'.'f) ] ]
(x) tan ~|==tan " x>0

4

. ] 2x ei ] | —x Jr
(.x1) tan = + col =—:;x>0

I—I" 2.1' 3'.

(H.B. 2012)

= g
(xii) CQS(IEII'I l.r) = sin (cm l::_lh)
(C.B.S.E. 2017; A.L.C.B.S.E. 2013)

(xiii) SIn [C{]t_ | (x+ l)] = cos(tan | X))
(C.B.S.WE. 3(}151

! ~ 7T
(xiv) 2tan '(sinx) = tan”'(2secx); 0 < x < =

(C.B.S.E. 2010 C)

(xv)cos(sin~! x) =
l

%. (Assam B. 2017)
(x=D+tan ! x+tan! x+ 1)
(A.I.C.B.S.E. 2016)

18. Solve for x : tan™
= tan~! 3x.
19. Solve for x:

f 2 —i 1=#*
3sin '( “'r,,)—éicus l(l 'r.,]
I+ g

[ 9
= 2% 7T
+2tan ' ]=?.

\I=x2) 2
20.  Write the following in the simplest form :
al] COSs X {1 b 4
(1) tan : e S T
| —sin x 2 2

(N.C.E.R.T.; HF.B. 2017, 16, I4, 10S; Meghalaya B.
2014 : Jammu B. 2012)

.. ~1[ €COS X — SIn X
(17) tan . - X IL
COSX + SIn x

(N.C.E.R.T.: HPB. 2017, 16, 10; H.B. 2012, 11 ;
Jammu B. 2012)

COS X + sIn x

=
jij)  lan _ :
(111) (cas i 1) O<x<m

(Kerala B. 2014)
( \

X
2 7
a\[” —%

(NC.E.R.T. : HPB. 2018, 17, 135, 13, 108, 10; H.B. 2014)
; ( ‘1.,
=] Jl + .TE — ]
X

\ /
(NNC.E.R.T.: H.B. 2018: HPB. 2018, 17, 135;: Karnataka

B. 2017: Kashmir B. 2015: H.B. 2014 : Jammu
B. 2014, 13;: PB. 2010)

l dxl<a

(iv) tan

(v) tan .xz0




| ) Cm_|(\/]+.1'—-\fl—-.r] 1 |

- 1 < = —+—Ccos X
(i) tan” ! | ———=].1x1> 1. (N.CERT) | ¥ T e TR ied
Va2 =1 (H.B. 2013)
21. Prove that : (h) Prove that :
| / X '
— \/l—.rz I 0 .Jl+r-;in .t‘+\/l—HiI]I X 1
(1) tan = —C0s x (PB. 2010) cot ‘ _ =—.x€|0,—|
k 1+ x 2 Jl+sinx —Jl—sinx) 2 4
/
| (H.B. 2018; Assam B. 2017;: Jammu B. 2015;
N i I EERVIEE 8 H.P.B. 2015, 13, S; C.B.S.E. 2014, 11)
(if) —tan X = COS 1 = . SR A i Fii =L e o
I 5 {] Lo 23. Iftan " x +tan " vy —tan " 7 =0, then prove that :
X+ y+xyz=2 (H.B. 2011)
as . 2013 —
DR ..o 24. (i) If cos™! x + cos™! v + cos™! z = m. prove that :
22, ,“” TIOYE BH Ay zi+ 2oz= 1 (H.B. 2010)
NItz +Nl—zf ] ! (ii) 1f sin™! .1'+:~4in—lj.‘+sin_[ =, prove that :

= —+—cos z (PB. 2013)

.
S N N _
: .l‘\jl—.l‘z+_}‘\/1*—}-‘2+:\/]—$2=2.1j-’$.

-1 \Jl+.12+\l|1—‘.12 JT 1 = | . . :
(j1) tan \/—1 J—j - 2 + < COos X" | (Assam B. 2016; W. Bengal B. 2016)
1+ x" —v1—x" =

(H.B. 2018, 15, 13: PB. 2013) | 25. Show that sin [cnt" {cus{tﬂn_]x}}}=\

_1‘2 + |

'1. 5
X~ +2

Long Answer Type Questions m LATQ 4

ot i,
I X _1XY T X 2xy ¥y o 2
26. If tan 1'1i—+mn '—1+lan 'i=—. prove that : — = Cos a + —-= SIn .
Xxr vr o 4 e ab b~
T = (H.B. 2010) W | - w1 ¥
. - - ' P (r1) If cos 5 + cos =—=260.
7. () I eV & sl =n prove that : prove that 9x% — 12xy cos 0 + 4y2 = 36 sin® 6.
| a b *
EA— _
_ Answers |
1. (/) False (i) True (fr.jr'} False. | | l | l
B 27 7 (vii) — (viii) —  (ix) J6 — 1 (x) T
2. (@) () = (i) — i) = 4 | 3
3 3 5 . |
T T 5 (x1) 2—\5 (x11) i (x1) — —
(iv) —=— (v) — (i) = . 2
4 §) 12 |
(vii) — (viii) 0 (b) 1. LT A3
| . . (xrv) (xv) =
7T | 3n 4 2
3. (a) y (b) ~ 4. (1) 1 (1r7) 15. 1
a < - | 18. -1‘=i?- 19. x=1.
: | 7T x+yv i o | _
13. (a) (i) mx (i) —(b) —. 135. _ )
4 4 I— xy 20, () A= ) =—F () —4%%
E ] | 4 2 4 4
17. () — (D2 (i) +—= (v) = T g i
6 \E 2 (iv) sin” = (1) —tan~ ' x (Vi) ——sec 1y
' - | o a 2 2
(v) JI (vi) not or mx +: m, n €1




—" Hints to Selected Questions ——————————@-©- - - —

| 3 3 8
-1 -1 ~1
3 % 3 9 . {f S =|tan —+tan —|—tan |—
5. o) Zdin 2 = gin™! 2.—\/1-— L LES ( 4 5] (19)
5 3 P
3 3
I:‘.'.'iin_f(.?.r f—g )=2£ir?_".1"] _ tan! 4 5 —tan~ ] i
3 3 19
, _1(6 4) , _1(24) _,(24)
—SiIn |—X—=—|=smn |—]|=tan |—]. -
5 35 25 7 _,(:17) _,(3)
= tlan [—|[—1 —
: I 19
o il _ 3 .
(b) Put sSm — =xsothatsinx=—. _,a—b o, B _c—a
4 4 14. LHS. = tan tan + tan
+ab 1+ be 1+ ca
i 3 - sinx 3 = L s
[u"(l5i1-| '_] - [ﬂni="‘m'”2 = (lan la—tan lb)'i'(tﬂﬂ Ihr—t.?:n I(‘)
2 4 2 cosxl/2
+(tan"'r—tan'iu)=0.
£ . % e - '
Nograw  mes T e 1 x+1 = x—1
) _hlﬁzhlnz _2’“"" 2 _l—cosx 17. (i) tan l(r 1)+lan ’(1 _ ] = tan" (—7)
X X Sin x sin x 7 8
2cos=sin— / )
_ 2 x+1 x-—1
I+
-1 x-— X _— -
- = tan - : =tan"" (- 7)
1=N7/4  4-7 (_x+l x—l
3/4 8 | L x—1 x
. x(x+ D)+ (x—1)°
6. (i) cos™| (cos®x — sin® x) = cos™! (cos 2x) = 2x =% it (1_, ) =_T7= 22 _8+8= 0 etc.
| x(x=1)=(x“=—1) ' ' ‘
(ii) Putcos™ x= 0. -
| _ | _of Z2COSX
7. (iii) Puttan™ " x = 6@ so that x = tan 0. (vi) 2 tan™" (cos x) = lan 3
l—cos x
an~! = _1(2cosx
8. Put tan ‘\/; 0. _ |( . : )
. . Sin-— x
) a1 o] S | = tan~! (2 cot x cosec x).
10. (a) (i) Put sin™ = =6 and sin” 1— = ¢ oo 0
5 -} ’ —1
X lan e W — Rt :
(x) (l+-r) tan = x
hat sin 6 - d si = tan"'x = 2tan"! =
SO that sin =3 an sm¢-—l_3‘ an " x = 2l T
, 3 ) 4D _("‘]
cos == andcosdi= —. _ 1+ x
S =1 = tan” = 3 ete
L=2%
Now cos(60+¢) =cosbcos¢g—smbsing ]_(l+.r)
4 Ny WS e 18. tan'(x-1)+tan' x+tan' (x+ 1) =tan"' 3x
= =X ——=—=X—= = tan'(x—-1)+tan' (x+ 1)=tan' 3x —tan' x
X3 5 T3 65" anl (x—1D)+tan' (x+ 1) Ian ¥ —tan™ x
- (x=D+(x+1) - 3x—x
16 - B a—-DEE0 = ™ TEIRD
0+¢=cos — - -
4 65 =y A -y 2%
— lan 5 = tan 5
- 2=x° 14 3x°
1 4 - Ll
= SHI =G =] " = 21 7y
5 13 2 65 - = ete

+o
I



. L
COS X o 2 -

l—sinx= 4
]+{:ﬂ5(5+1)

20. (1)

| T v T X
2 sin (— + —] Ccos (— + —)
4 2 4 2

JT X
2 cos’ (-— + —)
COS 1 5

I

| 3 JU X
e
=m(4+f]‘

COs | —+—
4 2

(iv) Putx=a sin 6.
(v) Put x=tan 6.
(vi) Put x =sec 6.

¥ o
22. (b)) f1+sinx = CDSE+SI"5 and

7 ¥ § R
Jl —SIn X = COS——SIn—-.
2 2
=1 V& ZX _1 XY
26. Put tan”'— = A.tan”' —=B,tan”' —=C.
xr yr zr

] NCERT-FILE

Queshons from NCERT Book__~

(For each unsolved question, refer : “Solution of Modern’s abc of Mathematics”)

Find the principal values of the following :

-1 _1
1. sin ( 2].

T T

Solution : Letsin”! (=1)=y, ——= y=—,

/B

siny=-1 =

Hence, the reqd. principal value = ——.

2
2. cos ! [ﬁ] .

2

-

- 3
Solution : Let cos I(T] =y < y S

5 | )

COos Vv = T = COSy= CDSE
Ed
= v=7-
E
Hence, the reqd. principal value = P

3. cosec™! (2).

[Solution : Refer Q. 7(i) : Ex. 2(a)]
4. tan” ! (—\ﬁ) .

[Solution : Refer Q. 4(i)

i),
2

s Ex. 2(a)]

Exercise 2.1

[Solution : Refer Q. 3(1) : Ex. 2(a)]
6. tan! (- 1).
[Solution : Refer Q. 4(i1) : Ex. 2(a)]

g,
7. sec” | =],
b

[Solution : Refer Q. 6(i) : Ex. 2(a)|

8. cm_'(ﬁ).

cot v = /3

> y=—,

6 .
7T
Hence, the reqd. principal value = ==.

6
g Ccos l —L,_
L 2 L]

[Solution : Refer Q. 3(iii) ; Ex. 2(a)]

10. cosec” ! (—«/5 )

[Solution : Refer Q. 7(ii) ; Ex. 2(a)]

Find the values of the following :

I |
L] Hu-l ® "“I — — "‘- HI — —
11. tan (l)+cos ( j)+3m ( 2]_

=

T

Solution : Let cot” | (\E) =y, 0<y <.

Solution : (I) Lettan™! (1) =y, ——< vy <—

T



T
tan x = = R (1)
4
o _ I
(I) Let cos ‘(—? =y 0=sv=snm
] T
COS V= ——=—COs—
2 3
T 27
=COs| T ——|=cos —
3 3
27
— y=— il 2)
' 3

sin 7 =——
)
It
= I=——
6
- - | - I
tan (1) + cos —— |+ SIn - —
2 2

Prove the following :

1. 3:~;in_[.1'=5i|1-l{3_r—4.r3}. xe|——. ]

[Solution : Refer Ex. 4 ; Page 2/12]

- _ I
2. 3cos” ' x=cos 1[’4,1'3—3,1'), -I'E[;,l]

[Solution : Refer Q. 6(i1) : EX. 2(b)]

3 tan” ! 2~l-ln_l L Ldn_ll (H.PB
i < - d — = — J.D.
(il 24 2 "

T T k.
S ion : S=tan —4+tan —
Solution : LHS T 57
2 7
+
pe—— 11 24
- 2 7
__'x_
11 24
ctan” x4 tan” 'r_r = tan
L
1 48+77
= tan
264 —14
an~ 125 = an L _ RS
=tlan —=tan — = S.
250 2
_q | 11 _1 3]
4. 2tlan '— 4 tan '==1wn I—.
2 7 |7

[Solution : Refer Q. 10 (b)(iii) ; Ex. 2(b)]

T 2 T
= —t ——— Using (1), (2) & (3)
41 T I ;( 2) (3)]
| T 3n
=—((3n+8n—2M) = = .
[2 12 4

| | ]
=1 Yeain—l
12. COS (—2)+,_hln (—2] _

[Solution : Refer Q. 11 ; Ex. 2(a)].
13. Ifsin™! x = v. then:

v e
(A)O=sv=sam (B) 5 y s >
LN
(C) O<vyv<m (D) > ) 5
[Ans. (B)]
14. an~! ﬁ—;.;uc_'[—z} 1s equal to :
| 7T
(A) T (B) 3
7 27
©) = (D) == [Ans. (B)]

Exercise 2.2

=] Xy

L=y

~ Write the following functions in the simplest form :

2
m—

_1NI+x -1
5. tan”! : x#0.
X
[Solution : Refer Q. 20 (v) : Ex. 2(b)]
o
6. lan = x|>1,
=

[Solution : Refer Q. 20 (vi) ; Ex. 2(b)]
—l(\/l—uus_r]
7. lan X<T
| +cos x

Solution : LHS = lun_l(‘j

| —Ccosx }

| +cosx
\
r’ .
2sin” —
=1 2
= tan
3 X
\Eﬂm"—
4
\ e

. 3
['.' |—cos26 =2sin“ &: 1+cos2l =2cos” 6’]

- 7 X =] X X
— lan an™ — | = tan |lan=—|==—.
2 2 2

COSX—SIN X

: O X
COSx+SInx

5. um_l(

[Solution : Refer Q. 20 (i7) : Ex. 2(bh)]

1 *

— | X | < a
2 2 :
Va~ —x

[Solution : Refer Q. 20 (iv) : Ex. 2(b)]

9 tan



2 2 3
il 3a"x—x —a a
10. (an - —[.a>0—=<yr<—.

a —3ax-

9
. —pl @ X=X ]
Solution : lan 3 —| = tan

a —3ax”

X | X

Put — =tan @ so that @ = tan  —.

a a
" Given expression

_[3tan6—1an’ 6
tan - = tan! (
1—3tan~ 6

X
30 =3tan” ' —.
a

Find the values of each of the following :

— =

: . 1
11. tan | Ecu:-;(?.b;m |
- rj L

e
—

N oo
Solution : tan ! 20&5(25111 l;

i

tan 36)

] 1 ] JL
= tan 2—|=tan (l)=—
2 4
12. cot (tan”! a + cot™! a).
[Solution : Refer Q. 2 (viii) ; Ex. 2(b)]
1y .. g 2% _._]l—_'f:1
13. tan—|smn 5+ COs skl < 1, v > 0 and
ol L+x° [+ v= '
xv<].

[Solution. Refer Q. 15: Ex. 2(b)]

l

14. If :-;in(r;in_ \— 4-cos™! x] = |. then find the value of ‘x’.

5

o o - ;
Solution : :-un(:-;m 1;+c0:~; l.r)=l=mn—

_]] = T
= SN —=—+cos X =—
5 2
! T o 1
= 08~ = —— —_
COS " X 5 I 5

]

= cgg“l = LOS8 ?

T
2

N

Hengs, % ==

5

—ix—1 x+1 = .
4+ tan——="=, thenfind the value of ‘x.

x—2 x+2 4

[Solution : Refer Q. 17(iii); Ex. 2(b)]
Find the values of each of the expressions in Exercise
16 to 18 :

| = 27
16. sin |sin—|,
3
[Solution : Refer Q. 2(i): Ex. 2(h)]

T
17. tan ‘(mn—ir-)_
1

[Solution : Refer Q. 2(iv): Ex. 2(b)]

15. It lan

3 3
zal ceclem] ¥ g ool=]) 2
18. {an(:ﬂn 5+Lnt 1]_

e

N =13 3
Solution : tan|sin E-l-mi]l -

-

( 13 1 2)
anj tan "——<+tan —
4 3

(-

f 3.2
i oA 17y 17
_ tan| tan™' =2 3 =tan(lun l—]=—.
3.2 6 6
| ——X—
\ 4 3
- AW
19. cos I(CUH?) 1s equal to :
. In 5 37
(A) 7 ( 7
C E D L. A B
(©) 3 (D) —. |[Ans. (B)]
R e | LR | P————
20. sin ol - 1s equal to :
y o
(A) 5 (B) 3
y
(C) 1 (D) 1. [Ans. (D)]

21. tan~ '(\3)=cot” ! (—=f3) is equal to:

(A) (B) ——

(C) 0 (D) 2./3. [Ans. (B)]



Find the value of the following :

vae that :
_ 137 |—x
1. cos l(cm ) mn“'ﬁ~— ( ) xE[0.1] .
6 14+ x
| 137 o ' [Solution : RLft,r Q. 8: Ex. 2(h)]
Solution : cos | (ms—_) = COs | cos| 2 +_] | . :
6 6 _ \/l+51n_1'+\/l—5111_r X 1 4
10. cot : : == 0|0,
_1( -?'E] 4 Jl+sinx—+/l1—-sinx/ 2 4
= COS |Ccos—|=—. _ ‘
| 6 6 [Solution : Refer Q. 22 (b): Ex. 2(b)]
2. tan lan?—:rI . s Vitx—=yl=x| Lo
6 11. ——*—Lm X,——=<xx=<1
o +x+1-x) 4 2 V2
[Solution : Refer Q. 2(v): Ex. 2(b)] [Hint : Put x = cos 26]
Prove that : [Solution : Refer Ex. 25; Page 2/17]
— 24 . ' )
3. 2sin l;—lan ]T. 12. gn—jﬁiif l—: sin \/_
[Solution : Refer Q. 5(a); Ex. 2(b)] Solution. Putting
8 )3 =l Bk | 1 242
4, sm —+sm —=tlan —, Sl = v and sj =1 =y, we gel
17 E 26 SIn (3}] v and sin [ 5 Vv, wWe ge
Solution : Let LHS = 6. r E\E
| . a SIn X = 3 and sin y = -
Then sinf = Hin[ﬂill_](—)+5ill_l(;)] '
17 5 l
| cosx = (fl—gin® x = 4Jl—=
s 5 o™ 3 ! 9
= SIn| sl — | |cos| sn —
17 5 \/g E\E
( '(8)) ("'(")) =
+ cos| sin sin| sin —
5 1
and COs VvV = \/l — HH'I - \/_ ; .
= Jl —— J ':rgg Now sin (x + ¥) = SIN X COS ¥ + COS X SIn ¥
- > 1N(1) (242) (242
8 4 15 3 =[] ] d—
= —+—><—— (1)(’*) 3 3
l'f' 5 17 5 85 |
| 1 8 i #
o 17 i b i T e =
= g = sin  — _9+9_1_Hm3
T
8 i 77 : - e
v =] . = — ] - X + VvV =
nce, Sin - —+smm —=an — - 7
Hence, S 17 S 5 25 2 .
4 1 133 1(1] 1(33 %
o] R = i) = SIn — | 4+ sin = —
§. COS —4+COS —=(C0s —,
5 13 65 3 3 :
[Solution : Refer Q. 12(1); Ex. 2(b)]
' 91 =11 .- 2\/5 9(m
12 3 ~156 = —| sin —| + sin =
6. cos —+sin  —=sIn 3 3 4\2
13 5 65
[Solution : Refer Q. 12(ii7); Ex. 2(b)] 0
_ 63 s 3 ‘:Mu!nph ing by z]
7. tan  — =sin —%+CUH ? |
; .]6 : . N S . wqifd Q . (242 O
[Solution : Refer Q. 12(iv); EX. 2(b)] = = SIN —| 4+ —8In g eiicit
. 4 3 4 3 Q
8 -_’]+ _ll+l _I]-{-l g |
g : | Hence ——sin~ ' |=| = —sin _
[Solution : Refer Q. 11(i1); Ex. 2(h)] 8 4 3 4 3

Miscellaneous Exercise on Chapter

2




Solve the following equations :
13. 2tan™! (cos x) =tan™' (2 cosec x).

[Solution : Refer Q. 17 (vi) ; Ex. 2(b)]

1+ x

=

_i{l—x | R
14. tan '( 1L]=?Lam l.r.{.r}(]}.

[Solution : Refer Q. Ex. 17(x); Ex. 2(b)]

15. sin(tan™' x), | x| <1 is equal to :

j | |
(A) e (B) =
| —x~ =X
| | X

(C) [Ans. (D)]

|

(D) =
| o vi+x~©

-iT
16. sin (1 — x)-2sin™! x= =, then x is equal to :

Questions From NCERT Exemplar

Example 1. Prove that tan (cot™! x) = cot (tan™! x).

State with reason whether the equality is valid for all
values of x.

Solution. Let cot™ x = 6. Then cot € = x

I _ T
= tan(-_—}——ﬂ] =y = lan l.r=?—6'.

e =23

. tan (cot™! xX)=tan #

b T 3

2

= =

= tan {f:u{'] X) = col {tan"[ e

The equality 1s valid for all values of .

/ /

| . tan™" x and cot™" x are true for x € R|

Example 2. Find the value of tan (cos™! x) and hence

8
evaluate tan|cos ! —]|.
( 17]

Solution. Let cos™' x =6 so that cos € = x, where

6 € [0, x).
1 \/l—cmjéﬂ %] o 57
S tan(cos” ' x) = lan@ = = |
cos 6 Y
1-(&)“ 15
8 17 17 15
Hence, tan (uus" F) - 2 = e = F
17 17

Example 3. Prove that : cot 1 7+ cot™ 8+ cot™ 18 =cot™! 3.

Solution. LHS =cot”! 7+ cot”!' 8 +cot™! 18

] 1
(A) 0.7 (B) .=
l |
(C) 0 D) = [Ans. (C)]
<o {6 X—V
17. tan l(-—)-—mn = 18 equal to :
y ) e i
by 4 ..71'
(A) > (B) 3
T 3
(C) 73 (D) T [Ans. (C)]
Yy W ¥
(1 1 )
— tan~" / 1 S l +tan~ ! (—]
LT ) |8
\ 17 8
i3 1 )
= (an —+tan e
11 | 8
T .
.I..
= tan~'| L1118 [ xy < 1]
3 I '
| ——X
\ 11 18/

— 63 - (l i~

adl — e S — 1| = ) E _ 4y
an 105 an 3 C( = RHS.
Example 4. Find the value of :

5in(2tanF' %)%‘Eﬂﬁ(lﬂﬂ_l «fg) _

il

. . -] s
Solution. Let tan == and tan 'J3=y
P

so that tanx = % and tan y = ﬁ .

: +CUH(IEH]_] ﬁ)

: 2 i) €6
Now sin (Eld" ?

2tan x

l
=
2 9
| +tan~ \/I +lan” y

= sin2x+cosy=

5.
2.—
3 I 12

N 137
H,% Ji+G32 132

_E'

[




Exercise

: x _ R ¥ 1 w1 Y
1. Find the value of cos '(CD%T). 7. Evaluate : cus[xm '-—4—+sec ]? :
. 8. Find the value of the expression :
2. Evaluate : tan 1 (T]} l
- sin(imn_' 3 +cu:~;(um_' Z\E)
* '\ﬁ 9. Solve forx:
3. Evaluate : sin™'|cos [*-.m T] _ Solve for x: 1
g (1) sin”'x+sin”'(1—x) =cos " x

3
4. Find the value of sec ( in terms of . (if) cos(tan™ ' x) = ﬁin(cm lz]

L.'1r|--*

10. Find the solution of the equation :

n

Find the value of sin| 2cot 1( ) ; |
Lun'I X L‘{}t'l X= tan_] (—] :
]

6. Which 1s greater tan l ortan " 17 ‘ﬁ

P - — —_—

" Answers |

T 2. = y = , WV 1o '0-] p
5 % 3 = 4 T: , ST . (1) ' 5 {u)4-
y ,, 120 10. 3

. =4+ 5, —m— .tan 1. T

4 2\/ ) 60 6. tan |

Revision Exercise

T Lo P
1. Show that :

(i) sec (cosec™! x) = 7 —— for|x|> 1
v —1

2 -Jr 1(5)-
= =sin|——sin_ | —
| — x° 4 - = L
(ii) cos (2 tan~! x) = .
1 -+ X" : >
12 1 e=113}} ] 5Y°
2. Prove that : i aa X _\ A
3 " ______] I I i ]
(1) sin (tan™" 1) =E [ cos (sin ' x }=JJ’ —-x . lxl< fj|
| ; "
=8 i ’ ot | . —_— e — F]' 5 3
(11) cosec [tan ( \ﬁ)] \ﬁ - — (_") =1 -—-(T) = 144 =xc-25
) Y
2 —

3. Solve : 3tan™! : — tan~ : e tan” ] - -1

' “ r+3) ) 3) Hence, x = 13. [ x = — 13 does not satisfy (1)]

. R 331';&3.?1'
. -1(5 L _1(12 - 5. Show that : (i) sIn MHT T
4. Solve : SIN | —[+SIn | — =",
X X 2 What is its value ?
Solution. The given equation is : s
(i7) tan |:[Ell1 ?:l * '-?'

nm 1 () 4 (12) 2 (1
SN : + SIn — |~ > (1) What 1s its value

X




X X=2
— " Hints to Selected Question

1.

k5

p

th

6. Prove that :

| x + cot™! x+1)= tan‘] [.TE +x+1)

(1) tan™
i
(if) cot™! 3 + cosec™! Jﬁ_::

7. Prove that :

sec? (tau" 2) + cosec? (_cm" 3) = 13,

8. Prove that

— 3

sl \/(a:_j’;) 1329
e L

(Assam B. 2017)

TR (u L:u:-;(:)+h)
‘ a+bsin@

)
J

[: Answers

(1) Put cosec” x=0 (11) tan”! x = 6.

tan™ ! 2+lﬁ = tan” ! 24__\25 = tan_l{_E—\ﬁ) =15,
Put tan~' 2 = Aandcot™' 3=¢
so that tan® = 2 and cot¢ = 3.

LHS =

T
S. (i) —

S

(1) — —.

4 6

sec” @ + cosec” 6 = ( l+tan?'8)+{1+cu12¢}=(1+4)+{1+9}=15.

4% CHECK YOUR UNDERSTANDING

/Iy s
Write the domain of fix) = tan~! x. 6.
(Jammu B. 2015 W)
Ans. R. Ve
(]
Write the principal value of sin™ | 7 ].
(Jammu B. 2016)
- 8.
.
ns. .
Write the principal value of tan '(J3)+cosec ™! (-2).
a 9
Ans. —. '
6
— (1) _=7 .
If sec "(x)+cosec 3= then find x.
)
Ans. x = ER 10.

Is cos l(=x)=m—cos ' x, x € [-1,1]?
(State True/False)
Ans. True.

l

Find the value of sin (sec™" x + cosec™ ] T L= L.

Ans. 1.

Write down the value of tan™

Y + cot™! r.x e R.
T
Ans. .

P

3
Write down the value of 2 sin™ E

24

Ans. sin :
25

g - T
Find the solution of tan | 2x+tan ] Jp= T 2 >(],

1
Ans. —.
6
_ ( -
=] 1—x 1 =] 1
[s tan > |=5cos X true ?
14+ x° ~
\ /
Ans. Yes.
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Function

SUMMARY

INVERSE-TRIGONOMETRIC FUNCTIONS

Inverse Trigonometric Functions

Inverse Trigonometric
Functions

Properties of inverse
trigonometric functions

TABLE

Principal Value Branch
T T

Pruperuew :

(a) x= -,1_n (qm X) = Cos™ - (Ccos x) = tan~! (tan x) s elc,
. S
(b) (i) cosec x=smm —x=]orx=<-1
X
_ |
(if) sec ly=cos '—.xv =1 or x<—1
X
T rarE o
(fif) cof “x=tan —, x>
X
(¢) () sin'(=x)==sinlx,xe[-1,1]

(ii) cos™' (~x)=m-cos'x, xe [-1,1]
X

(iif) tan”! (- x) = tan lyv.xe R
(iv) cot™l (= x)=m - cot” 1 x,xe R
(v) secl(—x)=m—-sec ! x.lxl12>1
(vi) cosec™! (- 1) =—cosec x. I x12>1.
. ;= _ Tt
(d) (1) sIn ' X + cos l.1*=?. xel-1,1]
o = T
ii) tan 1.1'+Cm I.t:=—. reR
( 2
- c T
(iif) sec ' v + cosec l.r=:. lx121
: -1 -1 -1 X+y
(iv) tan ~x+lan y=tan , Xy < |
| — xv
_ _ X =
(v) tan"'x—tan”! V= w5y =]
|+ xy
y
: _ S g l=x- X
(vi) 2 tan ].1'=.~;1n ! = COS 1 = lan |
| + x~ 1 + x~ | — x

(¢) (i) sin ' v +sin”! = sin”! (x 1}1 -~ _r: T vyl - x2)

.o _ - . 7, 7,
(if)  cos™' x + cos '_\'=cus l(.ry $\/l-.\:“ \/1—}"’)-




4% MULTIPLE CHOICE QUESTIONS

' For Board Examinations

1.

If cos™ x =y, then:
7T 7
(A) —75 N = 5 B)-t<v=<nm
T
(C) 0=y E% (D)0 <v<x. (PB.2018)

i

o)

g T —
Ei

The principal value of sin™ (

JT

IJT
(A) 6 (B) 5
':r'r ':rr
()= (D) — (H.PB. 2018)
3 4
Ny
The value of sin{cos E 1S ;
A I4 B I3
(A) 5 (B) 5
2
(C) E (D) None of these.

(H.B. 2018)
Identuify the funcuon from the following figure :

AY
LA
2

XV

(B)sin~! x

(D) cosec™ ! x.

(Kerela B. 2018)

(A)tan~" x
() cos™! x

sin”! (l] 1s equal to :
9
(A)0 (B}IE
| 6
7T L
(C) % (D) 3 (P.B. 2017)

_ [y .
(i) Principal value of cos '(—:) 1S !

I:rr IE:&:

(A) 3 (B) 3

b1 4 7T
) (D) = (H.PB. 2017)

3 6

e i a® SRR

r

10.

11.

12.

13.

(1) tan l{ﬁ}—cm_ I[—ﬁ} 1s equal to :

A_:r
(A) =3

(C) 0 (H.B. 2017)

= l
Principal value of €Ot I(—ﬁ) IS

JU JT

— B i
(A) p (B) 1
27
(C) 3 (D)x (H.B. 2017)

-

. _ 4m) .
The value of cos ](cus— 1S :

pe
3
(C) 0 (D) w. (Nagaland B. 2017)

The value of sin™! {HIH(T)} is:

2 | e
{B}?

27
3

(A) (B)

T 27
(D) ===~

(Mizoram B. 2017)
If sin! x =y, then:

7T T
(A)0=sv=snm (B}—?E}fﬂ?

7 T
(C)0<v<m (D) == g,

— el

(H.P.B. 2016)

3.?[) .
7 equals

tan”" ( tan

5 37 5 a
i 4 :
(C) "y (D) None of these.

(H.P.B. 2016)

1
Principal value of sin ' (—;) s :

A IS:I R I;fr
(A) 6 ( }6
| o 4 | Sa
(C) -.E (D) - (PB. 2016)



VIR Y.

14. If sec' x = cosec' y, then the value of s 5
18. The value of cot (uuseu_ l ; +tan” :) IS
| 1 : -
cos” ! —+ cos I_willbe: | .
X V 5 6
(A) 7 (B) 7
27 |
(A) (B) = 3 4
) (C) 7 (D) 7
7 T (A.LE.E.E. 2008)
L) = D) —. (W. Bengal B. 2016
() 6 () 2 | rEe } 19. IfO<x< I, then:
o =1/2
—1 5 =l _\/ 2 ) =l . * -1 2 -
15. The value of tan  §2cos (2sin F) o I +x7[yxcos(cot " x)+smn(cot " xp —1 =
_ - i
T T ,
(A) 5 (B) 3 CURN (B) 2
E: E ©) x1+ 12 D) 1422
— _— Nie 9
(C) 1 (D) 2 (Mizoram B. 2016) (LL.T. 2008)
23 n ﬁ
’ RCQ Pocket 20. The value of col z cot | 1+ 2k |¢p is
n=| k=1 )
(Single Correct Answer Type) 23 25
e e | (A) == (B) =3
(JEE-Main and Advanced) 23 23
& 23 5 24
. . Q) =7 (12 5=
16. If cos™ ! x —cos™ ! = =, then 43 — 4xy cos « + y° 24 23
. (ILT. (Advanced) 2013)
1s equal to : -
_ _ _ 2Xx I
(A) 4 (B) 2 sin?® « 21. If tan”' y = tan ' X+ tan 1( : 2 ] when [ xlI< ﬁ
| =% %
e A wdund
(€) —4sm*a (D) & sin"a, then a value of y is :
(A.LLE.E.E. 2005) A - :
£ 5 R . XX
_ [ x (5 = (A) 2 (B) 2
17. If sin~ " (i) + cosec” ! (E) = =, then a value of x I —3x I—3x
e " Ir—x° o 4
o (C) > ) 5 .
AL ves y ~
(€) 5 (D) 1. (A.LE.E.E. 2007) W R AR

_ Answers

1. (D) 2. (D) J. (A) 4. (B) 5. (B) 6. (B) 7. (A) 8. (C) 9. (B) 10. (B)

11. (B) 12. (B) 13. (C) 14. (D) 15. (C) 16. (D) 17. (A) 18. (B) 19. (C) 20. (B)
21. (A).



Hints/Solutions _— % - - —

| g q1/2
' RCQ Pocket e e R
— + x°- — -]
_ 2 -

16. (D) We have : cos” I—C{)SHI %:a { ~J1+J Jl+_1 |

| - 2. 1/2 — 3
= COS ] X _Jl‘l'-’i‘ (x“+1-—1) - I'Jl+1 i

—a .I—LDh(CGh E+{1J

23 ' n 1
20. (B) Let cmE cot” ! |+sz
k=]

-1y : -1 V. *
:cm(cm —]CDH[I — sin (ms —]Hln o
9 ¥, =
3
¥ B
s ‘11 ) . 1 ‘1‘ " -_3. _]
=5 cosa— Y s o :E‘U[EE{J[ (1+2(1+2+...... + 1))
n=I
. 2
= 2x=ycosO—simno4y4—y 73
| N - nn+1)
i > =uulEuut I(l+2 = )
= 2x—ycosa=-smnoy4—y ] B
: 2 2 2
Squaring, 4x~ + y~ cos” o — 4xy cos o. 23

. 2 2 .2
=4smm- a— v s~ «

2 " g )
= 4x= —4xv cos O+ y- = 4 sin“ Q.

cot Zum_ ] (1+n(n+1))

n=I

17 | 2 2 T . | 1
. (Aysin©™' =— <+cosect — =— _ col Y tan
5 -+ 2 = Z 1+n(n+1)
: n=
.y X . 4 T
=AY = SR T = = o
5 A 2 ISI 1 (n+1)=n
: - - _ CO an
o X o 4 5 4 2 = 3 =" = [+ (n+1)n
= Sin g - E- —sin 5 = COS 5 = S S &
=% ¥=3 23
| 5 5 = cutE(lan_I{_n+l}—-lun"I n)
18. (B) cot (cmcc"l%—!—lun_] %) n=l
- : 5 =cot [{(tan~! (2) = tan~! (1)) + {(tan~! (3)
- cul(lain_';-+ tan” :-] | |
4 3 —tan™" (2)} +........ + {tan~! (24) - tan~! (23))
; 3.2 ! |
—1 I+§ | 17 = cot[tan” ' (24)—tan” ' (1)] = cot| tan” 24_1
= cot|lan A | = cot (lun_l—] 1+ (24)(1)
l_i — 6 :
\ -4 3#‘ o] 23 | ol 25 25
_ | ) 'ﬁ = COl| tan E = Cot| col ﬁ =§.
= pot|col. — = .
y (L 17) 17 5
19 (<) 21. (A) We have : tan”! y = tan~ ' x+tan” (—-“" - ]
Here |~z
7 - ~ 3 1/2 '
1 + _1“" e ¥ l i = ! . - 21-
\/ [{.tcm{m[ X) + s (cot  x)j l] T _ ;
1/2 — lan 1 =X = lan |3_1'—-'E
" [ i \ B B [— 5 2x faipd
! xcos|cos™! ‘ : | — x2
Jl + i ! \ Jl + x” J 3 :
— - 7
X ( : \1- 3y — 1‘;
+ sin | sin™! S — r = -
\ \/1 LI
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CHAPTER TEST 9

Time Allowed : 1 Hour

Notes: 1. All question are compulsory.

_ 4o
1. Find the value of sin '(sinT].
1 3 12
2. Prove that 2«in 1—=tan '74.
: = o - ‘-1\/5
3. Wrnite the value of tan 2sin| 2cos T —1||.
=y 1 ] l] _1(1) 7
4. Prove that tan — |+ tan — |+ tan - =—
(2) (5 8 4
5. If "'(I_E)-!-l “'(HE] ™ e i e i of
& dll an —— e T
- Y 4,lrcn ind the value of ‘x
g : mﬂ-,( COS X ] T X 16( T JI')
. t e =___1r-'- —_1_ -
Ll l+sinx) 4 2 23
(3 TN m
7. Show that 2sin '(—]—mn '(—)=—.
A 31 4
- 1 2x ) 3r—x 1
8. Prove that tan ~ x—+tan ~ | b=

9. Show that tan =———C08 X.—m==x%=1.
Ji+x+4l-x 4 2 2
10. Iftan"'x + um"_v —tan"'z = 0, then prove that x + y + xyz = .

2. Marks have been indicated against each questions.

= ldn X :
; B
| —x~ | —3x° wﬁ

_l'\,dl++r_'\fl_,l' JL | - 1

CAnswerg

JU JU =
— — ! + 2.
l' S - 3' 3 - 5' -r —

Max. Marks : 34

(1)

(1)

(2)

(4)

(4)

(4)

(4)

(6)

(6)



