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Exercise-2.1

1. Find the principal value of sin™ (—1) =y

2

Sol.

SINn y = l
4 2

Sin y = —SIn il
4 6

sin y = Sin 7z
4 6

Q%

2. Find the principal value of cos™ (%)

Sol.
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COS )y =
cos y = cos| 2
g 6
_
’ 6

3. Find the principal value of cosec ' (2)
Sol.
Let y =cosec™ (2)
cosecy =2

b
cosec y = cosec o

7
:

4. Find the principal value of tan™ (-ﬁ )

Sol.

Let tan™ (—\5) =y
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tan y = —\/g
JT

tan y = —-tan| —
=-n[5)

JU

tan y = tan| ——
r=n( )

__ 7
N

1
5. Find the principal value of cos™ (-—)

2

Sol.

cos™ :
Let —— | =

e 5 YV

COS V = :

’ 2
cosy = —cos| =~

Y 3

Ly
COSy =COoS| T — —

3
)
COS ) = COS EY

_2.7r

NT

6. Find the principal value of tan™"' (—1)

Sol.
Lettan ' (—1)=y
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tany = —1

JU

tan y = —tan| —
r=-on(3)

JU

tan y =tan| ——
r=n( 3]

=

7. Find the principal value of sec™ 2
J3
Sol.
1 2
Let SCC —3 =Yy

SCCV = —
-

JU

SCC Y =8SCC| —
.t

7
:

8. Find the principal value of cot™ (\E )

Sol.

Let Cot_l(\/g) =y
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9. Find the principal value of cos™ 1
J2
Sol.
Let cos™ 1 y
C _————— | =
J2
COS ) = 1
J2
cos y = —cos| =
Y 4

5
COSY =COS| T ——

4
COS Yy = COS 3—ﬂ
Y 4

"

10. Find the principal value of cosec” (-\/E )

Sol.

Let cosec” (—\/5) =y

Get SOLVED & UNSOLVED question papers, updated Syllabus, Sample papers and study material
and much more...



Mathematics Class 12" NCERT Solutions

™ Josh

Simplifying Test Prep

cosec y = —\/5
T
cosec y = —cosec| —
3]
T
cosec y =cosec| ——
-3)
T
YT
11.Find the value of
tan'l(1)+cos'l(-l)+sin'l(-l)
2 2
Sol.
Let tan™ (1) = A
tan 4 =1
tan 4 = tanZ
4
ST
4
Tet COS™ : B
t —— =
: D
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1
COSB = ——

2

cos B = —cos(z)
3

cos B = COS(JZ’ — %)

2
cos B = cos(%)

6

. . JU
SINC =S1N| ——
5

. . JU
SINC = —S1N | —

C=—-—

6

- 3r+38mw 27
B 12

- I

12

37T

4
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12. Find the value of

cos™ 1 +2sin™ 1
2 2

cosA=l
2
cosA=cos(z)
3
i
3

sinB=l
2

sin B = sin(z)
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13. Find the value of if sin"' x =y, then
A)D=sy=snm

B 7_t.< <E
(B) 2_y_2

C)0<y<nm

D) = <y<—
2y 2

Sol.
sin” (x) =y

Range of the principal value branch of sin ' is —%

JU JU Y Y
Therefore, _E =ys E option 1s correct

14. Find the value of tan"+/3 - sec™ (-Z)is equal to
(A) m

I8

(B) 3
© 3
(D) 3

Sol.

Let tan~' /3 = 4
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tanA=\/§

T
tan 4 = tan —

3

ST
3

et sec” (=2) =B

secB =-2

sec B = —sec(z)
3

sec B = sec(n — %)

2
sec B =sec(§)

Now,

tan~' /3 - sec™ (-2)

T 27T

3 3

3
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Exercise-2.2

1. Prove

3sin”'x =sin™ (3X - 4x° ),x c|-

DD |
DY | b

Sol.

Let X =SIN@

R.H.S.

sin”’ (3x — 4x3)

=sin”’ [3 sin @ — 4sin’ qp]
=sin™’ (sin qu)

= 3¢
= 3sin'1(x)

=L.H.S

2. Prove

3cos'x = cos™ (4x3 — 3x),x€

DN |

Sol.

Let X =COSQ@
Then, @ =c0S X

RHS = cos™ [4x3 -~ 3x]
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3. Prove
2 1
tan' — + tan™ l =tan! =
11 24 2
Sol.
2 7
LHS =tan™' = + tan' —
11 24
We know that, tan~' x + tan™’ y = tan~ X+
1 -xy
-2 7
AETEEY
= tan . B
1124
L[ 48+77 7
= tan
1264-14
L [1257
=tan |[——
1250
!
=tan —
2
= RHS
4. Prove
1 1 31
2tan’' = +tan™ = = tan™ —
2 7 17
Sol.
-1 -1 - 2Xx
We know that, 2tan™ x = tan —
—X
o1 1
LHS =2tan” — + tan™ —
2 7
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-1
= tan

= tan /i) +tan” (l)

g Xty

Also, tan~' x + tan”’ y = tan

= tan™' /i) +tan™ (l)
| 3 7

4 1°
_+_
3 7

el
377

1 -xy

-1
= tan

S. Write the function in the simplest form:

A1+ xE -1

X

tan X =0

Sol.

Let x =tan @

O =tan ' x
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X
o[ Vl+tan®o -1
tan @
— tan! Jsec?O -1
tan &
_ tan-! secld -1
_ tan & _
_ tan”! 1 —cosf]
sin & _
., 0
2sm2§
= tan™"
.0 %,
281N —COS —
2 2 |
.0
smE
= tan"
6
COS —
2
9
= tan~' | tan —
2 =
- 6
2
_ tan~' x
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Sol.

[et X =COSec O

-1
0 =cosec x

Jeosec?d -1

= tan” (tan «9)
=0

= cosec ' x

We know that

_1 _1 JU
cosec X+S€C X = 5

T
2

sec”™ x

7. Write the function in the simplest form:

4| [1-cosx

tan

X <T

V 1+ cosx
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Sol.
(an! —COSX
\J + COS X
Lo X
2sin’ =
= tan~ 2
X
\ 2cos’ =
2
X
281N —
= tan~ i
2COS —
2
.
= tan~' | tan =
2 -
X
2

8. Write the function in the simplest form:

4| cosx-sinx
tan — |, 0<x<m
COSX + SInx

Sol.

| cosx —sinx
tan

 COSX +SInx
divide by cos X
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1 SIn X
e COSX
sin x

1+ .

_ COSX

- 1—-tanx
1+tanx

tan-l
tan-

'(1)- tan™ (tan x)

We know that,

XYy
1 -xy

tan =tan~ x—tan” y

Sol.

Letx=asin@

X
O =sin'Z

A
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tan™
a’ - x°
— tan-! asiné
= tan : . =
\/a —(asmﬁ)
— tan-! asin f
- 2( )
\/a ] —sin 9)
_ tan-! asin
= tan \/ = =
a cos @
_ tap”! asinf
acosé
== tan”’ (tan H)
=0
.1 X
=sin' =
A

10.Write the function in the simplest form:

3a’x-x’
-1 .
tan (a3 €2 ),a > (;

Sol.

Letx=aqtand

6’=tan‘1(£)
a

JAGRAN
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- ( 3a°x - x° )

a’ —3ax’
L (3d° (atan @) - (atan&’)3 \
a — 3a(atan6’)2

3a° (tan «9) —a’ tan’ (9)

/

a’ —3a’ tan” @

a’ —3a’ tan* @

_,(3tan@ - tan’ &
1-3tan” @

\
|
_1(3a (tan@) - @’ tan 6’)
E

11.Find the value of

_ "~
tan™ Zcos(ZSin'li)

Sol.
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=tan"' | 2cos?2

= tan~ 2003(

12.Find the value o

3

f

;
)

1

tan”' [ 2cos ( 2sin~' —

2

)

)

=tan"' [2cosJ2sin™ (

. T
sin —
6

cot (tan'la + cot'la)

Sol.

COt(tan'1 a+ cot™ a)

We know that

=cot(§)

= ()

-1 —1
tan x+cot x =

i

4
2
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13. Find the value of

1. ./ 2x J(1-y)
tan— | sin + cos o/ X|<1l,y>0andxy <1
2 (1+x2) ( ) | ‘ Y

Sol.

Letx=tand

O =tan" x

y=tan@
@=tan"' y

B 2
tanl sin”! 2x2 +cos” 1 y2
1+ x 1+ y

1. .,/ 2tand L (1-tan” @
= tan — | SIn : + COS 5
2 1+ tan” & 1+ tan” @

= tan% [sin‘1 (sin 26’) +Cos”" (cos 2¢)]

- tan%[ze +2¢]

= tan[H + ¢]

= tan [tan~' x + tan™’ y]

X+
= tan tan'l( y)

1-xy

X+Yy

_l—xy
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1

sin|sin?=+cos'x | =1
14. 10 L S |-
Then find the value of x.
Sol.
We know that

sin(A + B) =sin AcosB + cos Asin B

. o 1 B
sin | sin §+cos x| =1

. . 1 . 1\ .
= sin| sin”' — cos(cos"lx)+cos sin™! = sm(cos'lx)=1
5 5

1 . 1\ .
= _xx+cos|sint = s1n(cos‘1x)=1
5 5

P B
N cos(sm‘1 —)sm(cos‘1 x) =1

5 5
Let sin‘ll—
5 y
Sin —1
4 5
1\ 246
cosy=,/1-|—-| =——
\ |5 5
_1(2J5)
Yy =COS ?
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now,

R
> +cos| sin~l= sm(cos'1 x) =1
5 5

g + cosysin(cos‘1 x) =1

2 4+ cos|cos™ (&) sin(cos‘1 x) =1
5 5

4 26 sin(cos‘1 x) =1
5 5

Let cos ' x=A

cosAd=x

sin A = \/1 - x°
A=sin" \/1 —x°
Now,

X + Msin(cos'1 x) =1
5 5

2 .
sin A =1

+

+

m%m%l

sin [sin‘1 J1= X2 ] =1

+2\/g[\f1—7]=1

8

X
S
X
S
X
S

x+2\/€(\/@)=5
2ﬁ(ﬂ)=5—x

On squaring both sides

(26) (ﬂ)z - (5-x)
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24(1-x")=25+x" - 10x
24 —24x* =25+ x* —10x
25x° -10x+1=0
(5x-1)" =0

¢ 4( ) l(x+1)__n
an s an = i
15. If X-2 X+2 4 , then find the value of x.

Sol.
We know that,
X +
tan” x + tan~' y = tan”~ 2
1 - xy

tan™’ - + tan™’ o _ 7
xX-2 X+ 2 4

x—-1 x+1
+

tan-! x—=2 x+2 _
4

=y (ve)
(x=1)(x+2)+(x+1)(x-2)
(x-z)(x+2)—(x-1)(x+1]_

&

=

I
1S

X +x=-2+x"=-x=-2] =&
tan : 5 = —
x —-4-x"+1 4
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2x° —4=-3
2x* =1

X

1
2

16. Find the values of

. -1( . 27t)
S1nN SINN —
3

Sol.

. _1( . 277])
sin~ | sin—
3

N 27\
=sin~ |sin| 7z - —

. V4
=sin_ | sin—

W |
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, [ 3n J
tan tan —
17. Find the values of 4

Sol.
» 3
tan | tan—
4 -
1l ( —3Jr)
=tan |[—tan| —
4

_ _\
= tan™’ —tan(fr— —)

] o\
= tan~ —tan(—)

18. Find the values of

.13 43
tan!sin — +cot —
5 2_

Sol.
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Let sin' = =x

3

SINX = —

3 4
cosx=,/1-|—-| =—
HE

SCCX =

sS.tanx = —

.13 =1(3)
SIn —=tan | —
4

5
Similarly,
43 (2
cot —=tan | —
2 3
Now,
.13 nJ
tan|sin —+cot —
L 5 2 =
- (v 2 -
=tan|tan | — |+tan | —
L 4 3 -
We know that,
X+
tan~' x + tan"' y = tan "' =2
1 - xy
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= tan | tan

19.Find the values of

1 T
COS | cos—

6 ) is equal to

n
(A) 6
S_n
(B) 6
n
©) 3

D) 6

Sol.

= ¥4
COS | COS—
=)

1 ( —7.777)
= COS COS—
\ 6

_ e
= cos™’ cos(2yr - %)
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4 5m\]
= COS cos(—)
6

The correct answer 1s B

20.Find the values of
AT AY
sin|—-sin" | -—
3 (5|
i 11s equal to
(A) 12
(B) 1/3
(O) 1/4
(D) 1
Sol.
AT 1
Let sin (——) =X
2
. 1
SINX = ——
2
. . JU
SINX = —SIn| —
5
. . JU
SINX =SIn| ——
%)
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=SIn|—-x

=sin|—+ —

=Slnh | —

The correct answer 1s D

21. Find the values of

tan"'/3 - cot™ (-\/5 )

is equal to

(A) T

i
(B) 2
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Sol.
[et cot‘l(—\/g) =X
cotx=—x/§
T
cotx = —-cot| —
%)
J
cotx =cot| T ——
%

%)
cotx =cot| —

6
S
X = —
6
Now,
tan‘l\/g—cot‘l(—\/g)
=tan"' /3 - x
_ T
3 6
__7
2

The correct answer 1s B
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