NCERT Solutions for Class 12 Maths

Chapter 2 — Inverse Trigonometric
Functions

Exercise 2.1
1.

Find the principle value of sin~1 (— %)

Ans - Let sin™?! (— %) =y

= siny = (— %) = —sin (E) = sin (— g)
As we know that the range of the principle value branch of
sin"tis [—g,;—r] and sin (—g) = %

= the principle value of sin™?! (—

bad |

. T
s ——-.
&

2.

Find the principle value of cos ™! (?)

Ans - Let cos ™! (?) =iy 2

Then cosy = (?) = cos (g)

As we know that the range of the principle value branch of

-1 = E . \,E
cos ' is [0, ] and cos (5)

2
o —1 (V3 .
. the principle value of cos™* (1”?) is g.



3.

Find the principle value of cosec™1(2).
Ans - Let cosec™1(2) = y.
T
Then, cosec y = 2 = cosec (E)'
As we know that the range of the principle value branch of

=1ze |_ % B
cosec ES[ 2,2] {0}

i3
~ the principle value of cosec™1(2) is 5

4.
Find the principle value of tan~1(—/3)
Ans - Let mn_l(—x/g) =Yy,
T T
Then, tany = —/3 = — tan - = tan (— E)'
As we know that the range of the principle value branch of
eedin | A W .
tan” " is 2,2] andtan( 3) is — V3.

T

P 7 i -1{ s
- the principle value of tan ( \E)ts -

5.

Find the principle value of cos™! (— %)
—1( _ 1y _
Ans - Let cos ( 2) ="y

1 T T 2w
Then, cosy = _E = — CO0Ss E = C0S H’—E = C0S ? L

As we know that the range of the principle value branch of

1

s my _ 1
cos tis [0, ] and cos ( : ) S

= the principle value of cos ™! (— i) is (E?ﬂ)



6.
Find the value of tan~1(—1)

Ans - Lettan™1(—1) = y.
Then,tany = —1 = —tan G) = tan (— L—E)

As we know that the range of the principle value branch of
tan tis [—E,E] and tan (—E) = =l
2'2 4

~ the principle value of tan 1(—1) is — E.

7.

Find the principle value of sec™! (%)
v

Ans - Let sec™?! (%) R

2 T
Then secy =— = sec (—)
¥ 1,"3 3]

As we know that the range of the principle value branch of sec™ is [0, ] —

{g} and sec (;—E) = %

8.

Find the principle value of cot /3.
Ans - Let cot™v/3 = y. Then coty = V3 = cot (E)

As we know that the range of the principle value branch of
cot 1 is [0, ] and cot E) =43.

- the principle value of cot~\3="

5"

9.

—

Y

Find the principle value of cos—! (— i)



Ans - Let cos™? (— i) =

VZ.

Tancony -~ —co () - s (—3) = s ()

As we know that the range of the principle value branch of

—1 = 3w 1
cos 15 |0, | and cos (—) = ——
[0, 7] - -1

~ the principle value of cos™* (— —) e

N

10.

Find the principle value of cosec™1(—/2)
Ans - Let msec“l(—ﬂ) =y

ThEH, cosecy = —\E = —Cosec (E) = cosec (— L—E)

As we know that the range of the principle value branch of

cosec ! is [—g,;—r] — {0} and cosec (— %) = —/2.

» the principle value of cosec™ (—\.E) s — E.

11.

Find the value of tan~1(1) + cos™! (— %) +sin~! (— %)



Ans - Lettan 1(1) = x.

Then,tanx = 1 = tan G)

T
Stan (1) = 2

_ 1
Let us assume, cos™ ! (— —) =y
2

1 T T 2T
ThE]l, COsy — — 5 = — C0S (E) = CO0S (.TI = E) = COS8 (?)

. _1( 1)_211:
" COS 5) =3

. s 1
Let's again assume that sin™? (— E) =i

. 1 . T . T
Then, SNZ—=——=—8In|—-)=81n| —=
2 & &

1 T
s o ) (E
sttt ~g) =~

1 1
s tan™ (1) + cos™? (— E) + sin~?! (— E)

T 20 W

T4 8 B
_3n+8?r—2n_9n_3ﬂ:
T 12 12 4
12.

Find the value of cos™1 G) +2sin1 G)



: _a {1
Ans - Let’s consider, cos™? (E) =5

1 m
Then, cosx = S = cos (E)

X 1 T
s ocos (—) =S
2 3

.1 (1
Let’s assume sin™! (E) =y

o | A
—

; 1 ;
Then, siny = S sm(

. 1_1(1)_?1
S SN 5] F g

: ‘1(1)+2 i —1(1)—K+2xﬁ—n+n—
+« CO3 > 5111 2) = 3 3

13.
If sin"lx = y, then
(A)0=y=m

(B) —;<y<

[ I |

COo0<y<m
m K3
(D)— e
Ans - [tis given thatsin™1x = y.

As we know that the range of the principle value branch of

s —1 s L1
sin” ~ 15 |—=,=|.
2’2
FIS T
Therefore, —— = y = -
2 2

Hence option (B) is correct.

14.



tan V3 — sec 1(—2) is equal to
(A)m

(B) —1/3

©) /3

(D) 21/3

Ans - Let's consider, tan™1v3 = .

Then, tanx = V3 = tang

As we know that the range of the principle value branch of tan™1 is |— = E] Lo

2
_ T
tan l‘\/@:E

Let assume, sec 1(—2) = y.

2T

Then, secy = —2 = —sec G) = sec (R’ — %) = sec—-.

As we know that the range of the principle value branch of sec ™t is [0, ] — {;—r} S
sec”1(—2) = %ﬂ

T 2 T

Thus, tan~1v/3 — sec™1(=2) = e e

b | &
| A

Therefore, —— <y <

]

Exercise 2.1

1.

Prove 3sin lx =sin 1(3x —4x3),x € [— %!%]



1

Ans - Tom prove 3sin"*x = sin"1(3x — 4x3), where x €

=53l

Let x = sin 8. Then, sin"1x = 6.

We have given that,

RH.Ssin"1(3x — 4x%) = sin"*(3sind — 4sin®A)
= sin"(sin 36)

= 360

=3sin"*x=L.H.§

Hence proved.

2.

Prove 3cos lx = cos 1(4x3 — 3x),x € E, 1]
Ans - To prove 3cos 'x = cos 1(4x® — 3x),x € E, 1]

Let x = cos#. Then, cos 1x = 8
We have given that,

R.H.S = cos 1(4x3 — 3x)

= cos Y(4cos36 — 3 cos )

= cos !(cos 36)

= 34

=3cos ix =L.H.S

Hence proved.

3.

Write the finction in the simplest form:

-1y 14x2-1

tan o |

X



_qV14x2-1
tan 1J+.x¢ﬂ.

V1itx2-1

Ans - tan™!

By putting x = tanf — 6 = tan x

e W1 _V1+tan®6 —1
& tan = tan
X tan 6
_,(sectf—1 _,(1—cosb
= tan (—) = fan (—)
tan & sin &
25i112(%)
tan 1
25111?::055
. ‘l(t 6')_6‘_1t -
= tan .em2 —z—zan X
4.

Write the function in the simplest form:

-1 1-cosx
ftan X =< M.
l+cosx




l+cosxy

. i 1—cos:
Ans - Given that, tan™?! ( o8 Y) X< T

4 1 —cosx
tan -
1+ cosx
=Tan -+
sin=
= —1 2
= tan X
cosy
X
=tan! (tan —)
2
X
2
5.
Write the function in the simplest form:
= Cosx—sinx
tan (—)0 < X < TI.
cosx+sinx

COS x—sinx)

Ans - We have given that, tan™! (

1 (5111 x)
-1 COS X
sin x

1+ (Cos%)

1 —tanx)
14 tanx

cosx+sinx

= tan

=tan~! (

= tan (1) — tan" ! (tan x) l —tan lx — tan_lyl

XY



Write the following function in the simplest form:
tan! x| < a.

x
v aZ—x2

Ans - We have given that, tan™?! =
Ya©-—x

. - X i TR X
Let's consider,x = asinf = L =&l 8 = sin™?! (E)

X
Stan~?t

i a sin 6
= tan

Va2 — a?sin? 6

1 asinf

= tan
ayv1l —sin? @

_— (asinﬂ)
=tan | ——

acosf

x
=tan *(tanf) = 0 = sin"* —
a

7.

Write the function in the simplest form: tan~?! (

3

Jalx—x

a3—3ax?

)



. _ 3 ¥ e |
Ans - Consider, tan™? (u)

a®—3ax=2

Let’s consider,x = atanfl = E —tanf = 6 = tan~ 1 G)

_[Batx —=°
tan | ———
a® — 3ax?
- 3a.atan® —a®tan® @
= tan - —
a’ — 3a.a“tan- 0

3a®tan@ — a® tan® @
=tan~!
a?® —3a3tan? @

= tan }(tan 3 8)

= 36

X
= 3tan 1 —

8.

Find the value of tan~! [2 cos (2 sin~1 %)]



Ans - Let's consider, sin_lg =X
Then sinx = = sin (E)
2 6
1 =
sin"l—=—
2 6
1
tan—1 [2 cos (2 sin~1 E)]
- T
=tan" ! |2 cos (2 X —)]
tan~1 |2 H]
= tan cOsS —
L 3
[ 1
=tan 1|2 X —]
I 2
= tan~—11 =
9.
Find the value of tan [Sill_l a 4+ cos™ ! ﬂ] |x| <
2 1+x2 1+y2]’

1,y>=0andxy <1



Ans - Let consider,x =tanf

Then, 8 = tan™1x.

2x 2tanf
W L
14 x2 1+ tan? @

< 8sin

sin”1(sin 26)
= 26
= 2tan " 1x

Let's assume, y = tan 8. Then, # = tan™1y.

2
~cos™ ! 1-y

1+ y?
(1 —tan®6
- cos 1+ tan? @

= cos !(cos 28)

= 260 = 2tan” 1y

1 2x 1-— },2
- o —q
= tan—z [sm (1 2) + cos (1 yz)‘

1
— tan 3 [2tan ! x + 2tan" 1 y]

x+}']

As,tan"1x + tan"ly = tan™!
ls, an ~x +tan "y n 1y

x4
= tan [tan_l ( Y )]
142y

x+y
1+ xy

10.

Find the values of sin1 (Sill E?Hj



; G o 2T
Ans - Let's consider, sin ™! (sm ?)

As we know that sin"*(sinx) = x

Ifx € [— g, ;—r], which is the principle value branch of sin™!x.

pore ¢ [2.]

G . 2T .
Now, sin 2 (Slll ?) can be written as:

21T
sin~! (sin —)

3
=gip "t lsin (11: —E)]
3
=107 | (Sin 2_?:) ,where e [_—H,E
3 3 2 "2
ogin (sin Z—H) —gin * (Siﬂ E) =
3 3 3

11.

Find the values of tan—1 (tﬂn %ﬁ)



) : E 3
Ans - Let’s consider, tan™! (tanf)
As we know that tan *(tanx) = x

IEre (— g, g), which is the principle value branch of

= am T
tan 'x. Here, — & (——,—).
4 53

= 3w ;
Now;, tan™} (tan T) can be written as:

tan 1 (tan E) =tan 1 [— tan (_—3“)]
4 4

— tan~ ! [— tan (H == g)]
tan ! (tan ?) =ty [— tan (;—ﬁ)] where — l—r € (— gg)
" tan™! (tan 3%1:) =Nt [— tan (_TH)] = _TH

12.

Find the value of tan (Sin_l g + cot™! % )



. o oy 3
Ans - Let consider, sin™? oo

; 3
Then, sinx = c

= cosx =+ 1—sin?x =

5

(51 NN =N

= secx =

25 3
stanx =4/secix—1= E—l s

4
3
'-ul — t _1 i
X =tan™t o
3
-~ sin™! B tan?! 7 (i)

: 53 i
Therefore, tan (sm 1 - +cot 2 E)

3 2
= tan (tan_l 73 + tan™? —) Using (i) and (ii)

3
3 2
1*3
= tan [tan"!
Y
43
x +
l;ﬂls, tan"'x + tan" 'y = tan~! Y ]
] ==%y
i (t _19+8)
= tan (tan™" ——
— (t _117)_1?
= tantan™ ) = —
13.

Find the values of cos ! (EDS %ﬁ) is equal to

T 5w m T
A B O3 D¢



Ans - As we know that cos *(cos x) = x if x € [0, x], which

is the principle value branch of cos 1 x. Here, ?—;T & [0, ].

oL 7w .
NDW’, Ccos 1 cos — | can be written as:
[

—1( ?ﬂ:) B _1( —?ﬂ:) B 1 (2 ?n) [
COs COs 6 = COS COS 6 = COS§ IT 6

v +x = cosx]

. —1( ?ﬂr)_ _1( 51‘1’)_5?’{
«+ COS cos 6 = CO0s cos 6 =

The correct answer is B.

14.
i . E  einm—1 _1 £
Find the values of sin (3 sin ( 2)) is equal to
1 1 1
@;: ®;: ©; O 1
' - -1 1Y _
Ans - Let's consider, sin (——) ="
2

Then, sinx = — I _sin®=sin (— E)

2 6 6
As we know that the range of the Principal value branch of

R -m I e 1 T
s51n 1S |—, | . 51N T =
i 2 o]

a5 —snt (=3))
«+ 51N 3 S11 2

= sin (g + g) = sin (B%T) = sin (g) =]

The correct answer is D.

15.
tan~1(v3) — cot™1(—3) is equal to

(A (B) —3 (C)0 (D) 23



Ans - Suppose that,

A = tan"*(V3) — cot™}(—V/3)

As we know that,

cot *{—x) = w—cot 1(x)

So,

cot™1(—3) = 7 — cot™1(v/3)

Put the value in the equation (i)

A =tan"*(V3) — m + cot™}(—V/3)
As we know that,

—1 i -1
cot "x = E—tan X

So,
cot_l(x@) = g — tan"1(+/3)

Put the value in the equation (ii),

A= tan_l(@) —m+ g — tan"1(+/3)

A=—Z
2

Hence, the correct option is B.

(@)



