Class 12 Chapter 2 - Inverse Trigonometric Functions

Exercise 2.1

Find the plfmcL?al values of the following:

1. sin1 -
I\ 2|)
1 _
Sol. Let sin1 - =y, then siny = - 1
02l 2
Since the range of the principal value branch of sin-! is |— TE TC—|

22l
therefore, y € |—_ ozl i.e, y is in fourth quadrant (- 6) or in first
||_ 2 2 U

quadrant. Also sin y is negative, therefore, y lies in fourth
quadrant FncN/ is negatlve (ie., - 0).

Now sin-l = = -sin! = (. sin-! (-x) = - sin-1x)
| \ 2 |) 2
. . I I
= - sin-1sin — =- ~
- A AR
*. Principal value of sin-1 — is - .
) U6l
. (3)
2. cost | —/|.
Iz}
3)
Sol. Let cos-1 | £| =y, then cos y = ﬁ

2

Since the range of the principal value branch of cos-1is [0, n], therefore,
y € [0, ©] ie, y is in first or second quadrant. Also cos y is
positive, therefore, y lies in first quadrant.

T_on
Now cos1 (l@ = cos 'C0s g = ¢

L)

". Principal value of cos-! (;B\ is T,
2l 6

3. cosec! (2). EU%T
caaemy

i Hai
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Class 12 Chapter 2 - Inverse Trigonometric Functions

Sol. Let 6 = cosec! 2 o, 0 is in first quadrant because x = 2 > 0.
(. If x > 0, then value of each inverse function lies in first
quadrant.)

Y s
6 = cosec! 2 = cosec”! cosec ©— = .
6 6

4. tan1 (- \/E).
Sol. Let tan™1 (- J3)=y thentany = - 3

Since t]ﬁe range of the principal value branch of tan-! is
T T

—=,7 ', therefore,y € [ _n @\ je, y is in fourth quadrant
2 2) Iy

(- ©) or y is in first quadrant. Also tan y is negative, therefore, y
lies in fourth quadrant and y is negative (i.e.,, - 0).
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Class 12 Chapter 2 - Inverse Trigonometric Functions

) = ~tan! (- tan-1(-x) = -tan-1x)
e e

T
= —tan-ltan — = -
s om
. Principal value of tan-1 (- is [T
p ( ﬁ) _

Now tan-1 (-

"

1) |k3|)

I 5
szjl\ 1

Sol. Let cos™1 ' — =y, then cos y = -
2l 2
Since the range of the principal value branch of cos-! is [0, ],
therefore, y € [0, «] ie, y is in first or second quadrant. Also cos
yis negatiVF, tlisirefore, y lies in second quadrant (ie., y = n- 0).
Now cos-1  — =m - cos1™ (. cos1(-x) = m - cos1x)

|\2|} 2
b1 2n

T
=m-coslcos™ =m-— =

(18 2z 3 3
.. Principal value of cos1 — i

1S .
Iy 3
6. tan-! (- 1).

Sol. Let 6 = tan"1 (- 1) .. O lies between - X and 0 (* x=-1<0)
2

[Note. For x < 0, values of sin! x, tan-1 x and cosec! x lies

between - * and 0]
2

T T
oo tan! (-1) = - tan-11 = - tan"! tan~ = -~
4 4
7. sec1 (i
INPYN

(2) 2

Sol. Let sec’! |—=| =y, then secy = —=

Ny V3

Since the range of the principal value branch of sec-! is [0, 7]

x| n
- {Zf' therefore, y e [0, n] - {2} i.e, y is in first quadrant or
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Class 12 Chapter 2 - Inverse Trigonometric Functions

second quadrant. Also sec y is positive, therefore, y lies in first

uadrant.
! (2) (@ oz

Now, sec-1 |@ |) = sec | ksec 6 |)= 6
(2\ T

J§|) is6.

*. Principal value of sec-! |k

8. cot1! (\/§ )- > 0.
Sol. Let 0 = cot! (+/3)

0 is in first quadrant because x = 3

T
0 = cot-l 43 =cotlcot = _ T

6 6
(-1)
9. cos!l |~
Wz
(1)
Sol. Let ©6 = cos1 —_—
V2
T 1
0 lies between and n (v x=- " 0)
2 2

(Note. For x < 0, value of cos™! x, cot! x and sec! x lies between

and m.)

B DL B il
cos \\E,‘ T — COS \E

|(1\ 1

T
=m-coslcos™ = mn- " = — = T,
4 4 4 4

10. cosec! (- +/2).
Sol. Let cosec?! (— .\/E) =y, then cosecy = - \/E

Since the range of the principal value branch of cosec-! is |—_ n ol

’
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Class 12 Chapter 2 - Inverse Trigonometric Functions

(0}, theref [ x] {0}. Also cosec y is negative,
- {0}, therefore, y ¢ '—- = =

’

2 2]

therefore, y lies in fourth quadrant (- 0) and y is negative.

Now, cosec! (-4/2) = - cosec! /2 (. cosec-l(-x) = - cosec1x)
i
= - cosec'lcosec ~ = -~
4( \4—
". Principal value of cosec! (- is [_T
J2’ -
sl
Find the value of the following:
(1Y ([ 1)
11. tan-! (1) + cos! - + sin't c
1y 2
(1 AR
Sol. tan-! (1) + cost — + sinl -
I 2 Y
=tan11 + © - cos! _ - sin™!
2 2

T T i ein K
=tanltan ~ 4 71 - cos! cos - sin-1 sin
3

6
=T ., & _© _ 3n+12n-4n-2n
4 3 6 12
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Class 12 Chapter 2 - Inverse Trigonometric Functions

_ 9 _3n
12 4
1 1
12. cos1 (_\ + 2 sin-1 (_\ .
| \
1 1
Sol. cos-! |(_\ + 2 sin-! (_\ = cos-! cos E + 2 sin-! sin E

3

T (E\ b T 2n

= + =

=3+2|k6|) 3737 3°
13. If sin-1 x = y, then

A
A)0<y<n B) - =y =
(A) y (B) > Y
T T
(Oo0<y<mn (D)-  <y< .
Sol. Option (B) is the correct answer. 2 2
(By definition of principal value for y = sin'lx, - = <y < E)
2 2
14. tan! /3 - secl (- 2) is equal to
T i 2n
(A) = (B) - ~ @ - (o) .
3 3 3
Sol. tan-! /3 - sec?! (- 2)
V3
=tan! - (m-sec!2) (. sec?! (x)=m- seclx)

n
tan-! tan - 1 + sec! sec
3 3
T T _ n-3n+m_ T

3 3 3 3
Option (B) is the correct answer.
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Class 12 Chapter 2 - Inverse Trigonometric Functions

Exercise 2.2
Prove the following:
. . [ 1 1]
1. 3sin'x=sin"1(3x —4x3),x e — , .
L2 2]

Sol. To prove: 3 sin™* x = sin* (3x — 4x3)
We know that sin 30 = 3 sin 6 — 4 sin3 0
Put sin 6 = x (= 0 = sin™! x)
. sin 30 = 3x — 4x3 = 30 = sin™ (3x — 4x3)

Putting 6 = sin™! x, 3 sin! x = sin|:1 (3)(1— 4x3).
2, 3cos1x=cos(4x3 — 3x), x € 1 .
Y
: o 1]
Sol. To prove: 3 cos™ x = cos™ (4x3 — 3x), X €
2
2

Let cos~'x =0, then x = cos 0

We know that cos 30 = 4 cos3 0 — 3 cos 0 = 4x3 — 3x
=30 =cos 1 (4x3—3x) = 3cos 'x=cos ! (4x3— 3x).

2 1
3. tan™' _ + tan™! 1 = tan™ _.

11 24 2
2 7 1
Sol. To prove: tan* _ + tan™* __ = tan™ _
11 24 2
2 7 =L
LHS. =tan"* — +tan"' — _gp-1 L2
11 24 1- = x
11 24
_ _ o x+yl
.. 1 1y— 1
L' tan ' x+ tan™ y=tan I_XyJ
48+77 125 1
= tan—! 264 - 14 =tan" ' 250 = tan! > = R.H.S.
1 1 31
4. 2tan™*' _ +tan!' _ =tan' .
2 7 17
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Class 12 Chapter 2 - Inverse Trigonometric Functions

1 31
+ tan™! _ =tan™' __

1
Sol. To prove: 2 tan~* _
2

1 1
LHS.=2tan"* _ +tan~*' _
2 7

1
2x ox |
s 2tan 'x=tan!
1-— x2

2 +tan!

= tan~!

1
1)2 7
ey

=tan* f + tan— 1!

1— Ix_
3 7
_ o xtyl
L tan1x+tan1y—tan11_XyJ
1
_ tan-1 2843 = tan-1 3 = R.H.S.
21-4 17

Write the following functions in the simplest form:

J1+x2 —1

5. tan— T x X # O.

Sol. Put x = tan 0 sothat 6 = tan—* x

tan- Y ( i+ x2— \| ~ tan-1 f,/1+tan29—1\|
|\ X J} |\ tan 6 |)
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Class 12 Chapter 2 - Inverse Trigonometric Functions

(1 _1\
_1(sec0-1) .| cos® |
= tan |Ktan9p:tan sin@ |
\ )
( 2sin2§ )
=tan_1(1—cose\ —tan-' | o |
T |
\ sino J |2sichosQ|
1 )
0 ) 2 2
=tan*1(tan_\ =" = 19= ~ tan—'x.
|\ zl) 2 2 2

1
6. tan™! , | x| > 1.

\/xz -1
1

Sol. To simplify tan—! \/T , put x = sec 0 (See Note (iii) below)
x2—1

(= 06 =sectx)

1 1 1 v . A

=tan™?! ———— = tan! | 77—
\sec2 0 -1 \{/tanz 0 b

| .- sec2O6—tan20 =1 = sec20O — 1 =tan20

= tan! (cot 0)

= tan~! tan (E_e\ . —9=1T —sec'x

o s 2
Very useful Note: (i) For a2 —x2 , put x = a sin 0
(if) For ya?+x> , put x = a tan 0
and (iii) For /x2—a2 , put x = a sec 0.

1— COSX

1+ COS X
7. tan™! sy X< T
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Class 12 Chapter 2 - Inverse Trigonometric Functions

1-COS X
Sol. tan! - = tan!
1+ COS X

[ 1 —cos 20 =2sin20and 1 + cos 20 = 2 cos? 0]

X X X
= tan-! /tan2 =tan'tan & = .
2 2 2

1|(c0sx—sinx|\
lcosx+sinx) ’

8. tan- O0<X<T.
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Class 12 Chapter 2 - Inverse Trigonometric Functions

( cos x— sin x)

Sol. The given expression = tan~! \ cos x+sin x’)

Dividing the numerator and denominator by cos x,

([~ X (tan™ _tan x (r )

| 4“7' = tan~'tan |

=tan"! |1 tan | =tan™! —Xx|
\1+tan x/ 1+tan ™ tan x KZ )
\ P
b
= - X
4
x
9. tan! T—, | x| < a.
a2 i X2
Sol. To simplify tan—! X , put x = a sin 6;
a2 — X2
(See note (i) below solution of Q. No. 7)
( asin® ) ( asin® )
= tan—! ——.|| = tan™! \ —'ﬂ
\\Jaz —a2sinz 0 ) \Ja2(1-sinz 0)
[ asine (asin ) X
= 1 e = -1 = -1 =1 = sin ! —
tan K\/mb tan |\a cos 6) tan~! (tan 0) = 6 = sin 4
S Xx=asin® = sin0=> = 0=sin" x|
||_ a a U
(3a2x - x3\ ( a a)
V3_. 3
-1 | ————— - <x<
10. tan1k|03_3ax2|),a>o,|k <x< 77
( 3(12x—x3]
Sol. tan-?
[ a3—3ax2J

(Dividing the numerator and denominator by a3, to make the first
term in denominator as 1)

FEREY

et e )|

Call Now For Live Training 93100-87900



Class 12 Chapter 2 - Inverse Trigonometric Functions

I (x)2 |
x ol —
Put ¥ LA )
= tan 0.
(3 tan © — tan3 0)

. The given expression = tan-1 ¢ |
1—-3tan26 )

=tan- ! (tan 30) = 30 = 3 tan~! X
a
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Class 12 Chapter 2 - Inverse Trigonometric Functions

Find the va.lues o(f each olf\tre following:

11. tan™' 2cos, 2sin™ .
e )
. 1 . .
Sol. tan-t 2co0Ss (2 sin™! _\_] = tan—! |—2 cosS (2 sint sin E\_]
I 2] BV 6l
L ] L ]
= tan! 2cos (2. Eﬂ = tan—! |—2 cos E—|
I g L sl
L ]
(1) (t m ) T
=tan || 2x—}) =tan'1 =tan | AD—| =_.
an || 2x J an n-t | 4J ”
12. cot (tan™ a + cot! a)
Sol. cot (tan* a + cot™! a)
1 |— -1 -1 E—|
=cot o =0. | tan X+ cot x:2|
L ]
1 |— 1 2X 11— y2—|
13. tan »|sin , teos 21, | x| <1,y>0andxy < 1.
L ]
Sol. Put x = tan 6 and y = tan ¢, then the given expression
(1 o _2x L1 oal- y2\
=tan | 2Sh » €0s )
> 1+x2 2 1+ y2 )
1 4 otan® 11— tan?¢)

- sin + cos
tan \'2 1+tan26 2 |
1+tan2 ¢ ')

:

= tan E sin™! (sin 20) + ! cost (cos 2¢)
I 2 |
i 72 .

= tan *(26)+l(2¢) =tan (0 +¢) = tan@+tand = x+y .

||_2 2 |j 1—-tan 0 tan ¢ 1— xy
( )

.1
sin™! © + cos™' x = 1, then find the value of x.

I %

Sol. Given : sin sin!~

14. If sin




Class 12 Chapter 2 - Inverse Trigonometric Functions

Iy 5 ) 2
1 T
- sin™'  + cos7lx =
5 2
T . 1 1., . T
= cos™lx = — sin™! =cos! = Usint't+costt=
2 5 5 k 2)
1
= X = _.
5
=1 | ian X*1 n
15. If tan— an =, then find the value of x.
X — X+2
. X+1 TC
Sol. Given: tan! + tan! -
X—2 X+2
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Class 12 Chapter 2 - Inverse Trigonometric Functions

X—1 x+1 (

x—5 xio n tan™' x+ tan y=tan™ M\
=tan™ ==

(x-1)(x+1) 4 . 1- xy)

1_|Kx—2|)|b<+2|)

Multiplying by L.C.M. = (x — 2)(x + 2),
-DEx+2)+ (x+1)(x=2) _ 4,0 T
x-2)x+2)-(x-1)(x+1) 4

X2+2X—-X—2+X>-2Xx+Xx—-2

= =1
x2-4-(x2-1)
2x2 — 4 2x% — 4
> @ — =1 = =1
X2 -4-x>+1 -3
= 2x2 — 4 = -3 = 2x>=4-3=1

= X2 = ! \/I L
- - X=4% = =+ —.
2 2 \/E

Find the values of each of the expressions in Exercises 16

to 18.
16. sin—! (sin 2n) .
I3 b
Sol. We know that sin! (sin x) = x. Therefore, sin! (sin 2m) _ 2n
o5l
But 2n P |—_E E—| 4
3 ||_ o 5 |J which is the principal value branch of sin .
[ ) |
Now, sin? |f sin 245? = sin— |( sin 3u\| =sin~! SIn (rc - )
37 S N I
A s |
=sint sin” = " and T _ F_E’ET wosint (g 2m) o om
|\ 3|) 3 3 |_| 2 2| d 3 U 3
17. tan™ (tan 3)
I

Sol. We know that tan! (ta 5

HhErefore, tan—! ( 3m) _ 3n
> Acaq emy tan = .
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e,y
But 3% ¢ [ m m which is the principal value branch of tan -
| |
4 a2l
Now, tan~ [, 30— tan- (o 45— _ |—tan(n— m |
S S R 1
. L J
= tan - tan - n
L 4l
—— T and-1% _(_z ootan [y 8m —_@
4 4 [P/ I 4 4
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18. tan (sin‘1 3 4 cot 3) .
L 2/
. .3 . 3
Sol. Let sint Z =x and cot?* Z =y
5 5

= xandy both lie in first quadrant because 3 S oandalso 2 >0

5 2
and hence cos x must be positive.
3 3
and sinx = — and coty = —
5 2
9 16 4
= COS X = 4f1—8in2x = 4J1—— = = —
X = y1—sin2 x = 2r 5
sin x 3
= tan x = = — and tany = —
COSX 4
tan sin™ 3 + cot™? 3) =tan (x + y)
LY
3.2 17
_tanxitany 473 | _ 1
1 -tanxtany ;3 2 p 6
4 3 2
T
19. cos™! (cos 7 is equal to
IOy
7r 5n T T
A 4 (B) 6 ©) 3 (D) 6"
7n
Sol. We know that (x =) cos = cos (7X180°\ = cos 210° is
6 I
negative. (.© 210° lies in third quadrant)

Value of cos (cos 7n) must lie between &

T and .
|\ 6|) 2
- 7)) |
cos™ [ 78 =cos™ cos 2m- |"." cos (21 — ©) = cos 0
It 6 e 6l
=2n_E _12m—-7mn  5m
6 6 6

Option (B) is the cgtiey
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(o 1))
20. sin ~ —sIm* (L1 is equal to

|K3 Iy 2|)|)
1 1 1
@ , ®) 4 © D) 1.
Sol. sin (= _sin™ ([ 1)) _ sin (z + sin? ! " sin7! (=x) = — sin!x
b Wl le 2)
. [ +sin~t "sin )
= sin | 3 K| 6)'}'
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(n,m _g, (2m+m _ g an

= Sin + = Sin ' o= 1
|\g 6 e 6 2
. Option (D) is the correct answer.
21, tan— /3 - cot! (- \/5) is equal to
i3
A) © ®) - ©o (D) 23 .
Sol. tan! J§ — cot! (—\f3)
tan+/3 — (n — cot! \,F3 ) eotl(—x) = m— cot'x
tan-! tan ' (n—cot*1 (cot Al
s o L 6l
] | \ 8
=" (@ _=n _ 51 _ 21-5¢
3 Iy 3 6 6
3n T
= - [P - . Option (B) is the correct answer.
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MISCELLANEOUS EXERCISE

Find the value the following:
1. cos1 a'(lcos &R .

I
Sol. Here (x) = cos 13T =cos 120+ T = cog (2n+@
6 6 LN
= cos © _ s > 0.
6 2

Value of cos [ oS 13m)  lies in first quadrant.

I 6 |)_3
_ o T n
cos™t [cos 13m) = cos™ = cos~! cos =
| |
k7_n \6 Y 2 6 6
2. tan1 tan .
| |
L6 (= n 1
Sol. Here (xX) = tan 7% =tan 0%+ T _t3n 7+~ =tan = >0
6 6 L N
Value of tan— [ tan 7m)  lies in first quadrant.
6 )
1 T
tan—! ( — E\ = tan™! = tan! tan =
o6l 5 6 6
. 3 24
3. Prove that 2 sin-1 _ =tan1 __.
5 7

Sol. Let sin™t :i =0
5
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( ,>0\| and sin 0= 3
= 0 lies in first quadrant |k'.' 5 ) 5
. - - 9 _ 16 _ 4
cos 0 is positive and = y1—-sin26 =,1—— = ,|— = —
25 25 5
: 3
tan 0 = S0 -5 _ 3
cos 0 4
5
2 X 3
We know that tan 20 = —2tan® 4

1—tan2 0 1_2

16
3
or tan 20 = 2 = g « 16 _ 24 or 20 = tan™ ﬂ
7z 2 7 7 7
16
Putting 0 = sin* 3, 2 sin* S = tan= 24,
5 5 7
. 8 . 3 77
4. Prove that sin-1 __ + sin'! _ =tan1 __.
17 5 36
1 8 |( 8 . \
Sol. Let sin — =a = aisin first quadrant. = — o
17 U1y Y
8
and sin oo = —
17
cos o is positive and = y1—-sin?2a = /1_ %
269
_ [280=64 _ [235 _ 15
B 289 289 17
8
tana—sma = 17 = 8
cosa. 15 15
17
Again let sin™! 3 C e .. \
& 5 =B = B is in first quadrant. |\- *>0)
. 3
and sinf ==
5
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[Co _[® _4
. cos B is also positive and = /1 —sin2p = ! ?5 " N2 5

w

=3

sin 3
tan B = cosp =

o s b
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tan o + tanf
We know that tan (o + P =
1—-tano tanf
8,3
Putting values of tan o and tan B, = _158 4
-3
15 4
s 32+45 77
Multiplying by L.C.M. = 60, = = —
ultiplying by 60-24 _ 36
ie., tan (@ + p) = 77
36
a + B = tan™! Z
8 3
Putting values of o and B, sin”* __ + sin? E =tan! Z
17 5 36
4 12 33
5. Prove that cos1 _ + cos! __ =cos1 __.
5 13 5
-1 4 ( 4> h
Sol. Let cos — =0a = o isin first quadrant. " — 0|)
5
and cosa= 2
5
sin a is also positive and = /1 cos2 a
/ % / _3
25 5
Again let cos™' _ =f
13
o (12 )
= P is in first quadrant. ‘K' 13 > 0|)
12
and cosfB = __.
13

sin B is also positive and = 1— cos?

(12\ } 144 ’169 - 144 /
169 169

We know that cos (a0 + B) = cos o cos B — sin a sin B

Putting values (12\ 3 ( 5\
: ’ GEEﬂEEmkvlS) 5 \1g/
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|
48 _ 15 _ 33

or cos (o + B) = o 65 65

33
65

o+ B = cos!
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4 + cos™ g cos™t 33
Putting values of o and B, cos™* _ 3 6—5
5
12 56
6. Prove that cos! __ + sin-! E = sin-1
13 5 65
12 e 12 )
Sol. Let cos = o = a isin first quadrant. | > oU
13 13
12
and cos a =
13

. . > f 144
sin a is also positive and = /1 —cos2 o = 41— 60
_ 1690 — 144 |25 5
A\ 169 = V169 13
43 (

Let sin — =B = pisin first quadrant. . — o|)
5 L5

CEN

; 3
and sin B = =
5
g ong . 9
. cos B is also positive and = /1 —sin2 B = ,1 -z
25

/25 -9 ,E 4
- 25 25 5
We know that sin (o + B) = sin o cos B + cos a sin B.
Putting values, sin (a + p) = 5 (4 4 12 (3)_ 20 +36 _ 56

3G B\ & & e

6
o+ B =sin? i
65
. 12 . .3 . . 56
Putting values of o and B, cos™* __ + sin"! © =sint! —_.
13 5 65
7. Prove that tan-1 6 . sin-1 3
. __ = = 1=
16 13 teost o
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= x and y both lie in first quadrant because 5 o0 and § >0

13 5
and hence cos x and sin y are both positive
3
and sin x -9 andcosy= 2
13 5
1
= cos X = \1-sin2 x = 1—|(ib2 N b S £
13 169 13

. 2 16
and siny= 1—cos?y = 1_|(?|j = Vo =§
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5
sinx = 13 = S
= tan x = 12 12
cos X 13
4
siny =3 = 4
and tany = 3 3
cos
5
5 4
Now, tan (x + V) = tanX+tany _ o
1—tanxtany -5 4
12 3
2 9
e L, 2.9
4 4 4 16
9
6,
= tan—! 3 =X+Vy
16
Putting values of x and y, tan—! fE = sin™! i + cos™? §
16 13 5
1 1 1 1 b8
8. Prove that tan-1 — + tan! _ + tan! _ + tan'1_ = _.
5 7 3 8 4
Sol. L.H.S. = (tan‘1 ! + tan! 1) + (tan*1 ! + tan! 1)
v 03 8l
11 1 1
= tan™! (_SLL} + tan™! (_3+_8)
| 11 | 1—" .
|k1_5 7)' |k 3 8 |)
X
L “otanT' X + tan™' y = tan™! ﬁyy ifx>o0,y>0,and xy < 1

1
> éUl'E'F 31—5 < 1 and for second sum
gEJAcademy

Here for first sum, xy =
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xy=1><1=<1-]
3 8 4
Y [
11
= tan™! j&l + tan—! 242&7| =tan‘1%i +tan‘123

K35)| U og U

6 11
=tan™t _ + tan™' __
17 23
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Class 12 Chapter 2 - Inverse Trigonometric Functions

(6 11) r
—tant | _17 23 Cay=6 11_ 66 ]
- <1
6 ul L o= osor

Multiplying NUM and DEN by 17 x 23

(138 +187) (325\
= tan~ N .

1 =t
| \ 391- 66 |J an 325/

¥ T
=tan!'1=tan'tan = = R.HS.
4

4
1 (1-x)
1 _ R
9. Prove that tan! Jx _ 5 o |\1+ x|},x e [0, 1].
Jx
Sol. Let tan! Jx = 0, then = tan 0 . X =tan® 0
1 b 1 1— tan20
“RHS. = 2 ge1t 17X - = (o5
2 1+ X 2 1+ tan20
Jx
1 1
= _ cos™'(cos 20) = _ (20) = 0 = tan—
2 2
L.H.S.
( - —
10. Prove that cot-1 | %ﬂﬂﬁi%’gﬁﬁi\'
\ )
X
= , X € (0, ™) .
2 L 2)
Sol. We know that
X X X x [ x x)2
1+sinx =cos® — ,gipz _ t2C0S — o > =|kcos2+sing)|
2 2 2
([ x X\ 2

Similarly, 1 — sin x = U 00&2—sin§|)




Class 12 Chapter 2 - Inverse Trigonometric Functions

L 1 sin 1 sin )
lox. ox (o x . x]
|| cos = +sin = |€os - sin
o I 75
=cot ', x x\ [ X x\
||cos +sin | —[cos —sin ||

(IS o) U 2 2/ )

|(2cosé\ (X

=cot™' | 2| = cot~* | Ot ] -
2sin X 2! 2
I—
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Class 12 Chapter 2 - Inverse Trigonometric Functions

A VEESEZE T 51 conn
11. Prove that tan \/— \/—
K _

_ﬁ <x<1
Sol. L.H.S. = tan! |( ij_x*ww
YA
— cos™! X)

Put x =cos 20 (= 20=costx = 0=
2

( + C0S 20 — —COS2U\
\/1+ ﬂ-o-\/l— Ql

L.H.S. = tan™! |

(V1 cos2 1 cos2 )

-~ tan (l\/2<:osze—\/2sin2 9\
- I\\/200529+\/2$in29/1
o ( J2 cos 6 — sin 0)

- B

2
g tan I\ cose+\Esin6|)

Dividing every term in NUM and DEN (by \/% cos 0, \
tan ~ —tan6

1—tano)
=tan™! ||+ 9| = tan! |—47|
\1 " tan ) T
‘\1+tan4tan6|)
= tan~! tan (E_e\ =T -0

|k4|)4

= - i cos™' x = R.H.S.
4 2
9 9 . 1 9 2
12. Prove that 2L _ 7 sint _ = _ sin1 \/Z
8 4 3 4 3
Sol. LHS. = & _ 9 sin
8 4 3
. 1
S0 g )
402 T )
= ~ —sin! x=cos! X
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2 3 I\ 2 2 J
9 ; L1
= LHS. =70 ...(i7) where 0 =cos™! _
4 3

e (1) and ~
0 is in first quadrant |\.'. 37 0|) and cos 6 = _
3

. 1 8 _[4x2 _2
sin ® = \/1—cos20 =,{1—6 = \/; B 4T '5\/5

06 = sin™? (2‘?{;)
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o L l2p)
Putting this value of 6 in (i), LH.S. = _ gin | |
4 \3 )
= R.H.S.
13. Solve the equation 2 tan-! (cos x) = tan-1 (2 cosec x).

Sol. The given equation is
2 tan~ ! (cos x) = tan~ ! (2 cosTc X)

( 2cosx ) 2 ) = 4oox |
= tan™ | | = tan!| || 2tan x=tan |
\1-cos2 x/ \sin x/ [ 1 x|
2 €oS X )
= . =
sin? x sin x
2 COS X
Dividing both sides by ——, we have — =
sin x sin x
cot Xx =1 = cot T
4
T
B /x = 2
4
1-
14. Solve the equation tan-1 (| x) = 1 tan1 x, (x > 0).
1+ x/ 2
Sol. Put x = tan 0
 The gi tion b tan-1 (1=tan ) Ltan-t (tan 0)
.. The given equa 1(|)_n ecomes tan _||\1+tan9|) = Ean an
tan " —tan 0
= tan-t | 4 | = 1o
‘ 1+tan T tan© ' 2
IL 4 ]
= tan~! tan (E_e\ _ 9
by b o2
- £ _ 0= = 0+ = =
4 2 2 4

Academy

Hiurmkin Haie]
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n 1
Xx=tanO=tan g __

3
15. sin (tan-1 x), [||[] x ||| < 1 is equal to
1 1 X

X
(Aa) - (B) - (Y Y (D) e

Sol. sin (tan!' x) = sin © where 0 =tan! x (= x = tan 0)
1 1

cosec O \/1 + cot2 0
[ cosec2® —cot20 =1 = cosec20 =1 + cot2 0]




Class 12 Chapter 2 - Inverse Trigonometric Functions

1
Putting cot 6 = X
tan 6
. 1 1 X
sin (tan! x) = = =
1+ L X2+1 \/X2 +1
X2 ¥

Option (D) is the correct answer.

16. sin! (1 - x) - 2 sin1 x = g, then x is equal to

1 1 1
5 = o (b) —.
)0, 5 B 1 5
. . .. . n .
Sol. The given equation is sin-* (1 — x) — 2 sin-* x = ..()
2
Put sin~'x =0 .. X =sin 0 ...(iD)

Equation (i) becomes sin—® (1 — x) — 20 = T

2
9 T
= sin ' (1 - x) = + 20
. B . -
= 1 — X = sin (E+2e\—c0526—1 2 sin2 0
(PO
Putting sin 6 = x from (ii), 1-x=1 - 2x2
or —X=—-2X2 or 2x2—X=0 or x(2x —1) =0

Either x =0 or 2x-1=0 ie., 2x=1

. 1
,.e., X= —
2

Let us test these roots

. C e . ' b
Putting x = 0 in (i), sin"'1 - 2sin-10 =
2

1a
1a
1a

or - 0= or

which is true.

X = 0 is a root.

. 1 . . . 1 . 1 b
Putting x = _ in(i),sin"* _ —2sin ! _ = _
2 2 2 2
. 1 T
or —sin~! = = — [ t—2aot=-t]
2 2

CUET
Academy

ki i o)
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:

.1 . . T T which s
or _ _ sintT =sinlsin T = |

1a
1a

|
6 2 L |
impossible. 2 6 61

1
- X = 3 is rejected.

Option (C) is the correct answer.
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Class 12 Chapter 2 - Inverse Trigonometric Functions

(x-y)
- -1
17. tan-1 (f\ tan |KX + yJ is equal to

i

Bl
I

T
@, (B) , © 4 D) - ,-

Sol. tan! X — tan-t |(—y\|
y (x+y!

X
[ v~ (\x+yj] 4 B L A-B)
W'l L tan A-tan B=tan - AB|)

1+

L y\' x+y)|J|

Multiplying both numerator and denominator by y(x + v)

= tan™!

e [0 vOe] ey
- yx+ )+ x(x-y)| M Uxy+ v+ —xy)
(x2+yp) T oon
= tan! |g| =tan~!1 = tan! tan =

U x J 4

Option (C) is the correct answer.
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