4. Inverse Trigonometric Functions

Exercise 4.1
1 A. Question

Find the principal value of each of the following:

Answer
Let gin—1 (— "'?3) =y

mensny=(-2) = -an(() = anc-3

We know that the principal value of sin~? is [—gg]
W V3
sin(—=) = ——
( 3:] 2

Therefore the principal value of gipn—1 (_ L) is —g
2

1 B. Question

Find the principal value of each of the following:

Answer

—

Let COS_l (— \'?3) =y

cosy=_ ¥
2

We need to find the value of y.

We know that the value of cos is negative for the second quadrant and hence the value lies in [0, m].

COS Yy = - COS (E)
m
cosy =Tm—-—

6

1 C. Question

Find the principal value of each of the following:

Answer

sin”!
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1 D. Question

Find the principal value of each of the following:

Answer
—1{V3+1 g3 1
sin ( 2\,"_ ) sin (2 tp'E + 2\,'5)
_1(@ 1 1 1)
=sin"!—X—=+-X—=
2 2 2 2
‘1J§x1(1)2+1x1 ﬁz
= sin e ——= — —|—
2 2 T2 2
= sin~? ﬁ + sin~?! (i)
2 V2
_'n+'n
3 4
_?'Tl:
12

1 E. Question

Find the principal value of each of the following:

. _1[ 3m J
s cos—
4

Answer
Let sin™? (cos %ﬂ) =y

. am . am o LT
Then siny = cos—- = —sm( _T) = —sm(;)
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We know that the principal value of gin~1 is [ _—]

22
—sin G) = cos%IT

Therefore the principal value of gin~—1! (cos %") is —E.

1 F. Question

Find the principal value of each of the following:

.1 [ S J
s tan —
4

Answer

Lety =sin™! (tan ?)
Therefore, siny = (tani—ﬂ) = tan (11 + E) = @n¥ = 1 = sin G)

We know that the principal value of sin~! is [—E E]
272

And sin (E) = tan "

2 4
Therefore the principal value of sin~1 (tan 5—“) is g

4
2 A. Question
. _— , .1 .

Find the principal value of each of the following:sin 53” 281
Answer

2
. 11 . 11 . 11 . 1 1
sin 15—25111 175 = sin 15_5111 l(ZXTE l—(¢) )

v

1
= sin‘lz —sin™*(1)

2 B. Question

. . 3
Find the principal value of each of the following:sm_1 Jcos[sm_l i}

l

—

Answer

sin* {cos (sin"* %)}
Bp——
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3 A. Question

Find the domain of each of the following functions:
f(x) = sin"1x2

Answer

Domain of sin~! lies in the interval [-1, 1].
Therefore domain of sin~*x? lies in the interval [-1, 1].
-l=x?<=l

But x2 cannot take negative values,
So,0=x?<=1

-lex<s1

Hence domain of sin=*x? is [-1, 1].

3 B. Question

Find the domain of each of the following functions:
f(x) = sin"Ix + sinx

Answer

Domain of sin~! lies in the interval [-1, 1].

-l=x<=1

The domain of sin x lies in the interval [—E_E]

=X=

oA
SIS

-1.57 = x =< 1.57

From the above we can see that the domain of sin"1x + sinx is the intersection of the domains of sirrlx and
sin Xx.

So domain of sin"1x + sinx is [-1, 1].
3 C. Question

Find the domain of each of the following functions:

fX) = qin~tx? =1
Answer

Domain of gin~! lies in the interval [-1, 1].

Therefore, Domain of gip—14/x2 — 1 lies in the interval [-1, 1].

leVx2-1 =1
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x = —land1 < x = /2

Domain of gin=14/x2 — 1is [-y/2,1] U[1, /2]

3 D. Question

Find the domain of each of the following functions:
f(x) = sin"1x + sin"12x

Answer

Domain of gin~! lies in the interval [-1, 1].

-l=x =1
Therefore, the domain of sin~! 2x lies in the interval [_E_E]
22

-l 2x =1

=X =

ba | =
ba | =

The domain of sin"1x + sin"12x is the intersection of the domains of sin"1x and sin"12x.

So, Domain of sin"1x + sin"12x is [_1,3].
2 2

4. Question
If sin"1x + sin"ly + sin"1z + sin"1t = 2n, then find the value of
X2 +y2 + 722 4+ t2

Answer

Range of sin"1x is [_E E].
272

Give that sin"1x + sinly + sin"lz + sin"lt = 2n

Each of sin"1x, sin"ly, sin"1z, sin~1t takes value of g

So,

x=1l,y=1z=1andt=1.

Hence,

=x2+y2 4+ 722 4 ¢t2

=1+1+1+1

=4

5. Question

If (sin"1x)2 + (sin"ly)2 + (sin"1z)2 = 3/4 n2. Find x% + y? + Z2.

Answer
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Range of sin"1x is [_E_E].
22

Given that (sin™'x)? + (sin™'y)? + (sin™'z)? = % ™
Each of sin~x, sin~y and sin~!z takes the value of g

x=1]y=1andz=1.

Hence,

=x2 +y2 472

—14+1+1

= 3.

Exercise 4.2

1. Question

Find the domain of definition of f(x) = cos1(x2-4).
Answer

Domain of cos~1x lies in the interval [-1, 11.

Therefore, the domain of cos™1(x2 - 4) lies in the interval [-1, 1].

-lex*—4<1

3=x? =5

+/3 < x < +V5

—J/5 =x = —/3and {3 =x < /5

Domain of cos™*(x% — 4) is [—\G—x@] U [\E\f’g]

2. Question

Find the domain of f(x) = cos™12x + sin"1x.
Answer

Domain of cgs—1x lies in the interval [-1, 1].
Therefore, the domain of cos™*(2x) lies in the interval [-1, 1].

-le=2x =1

Domain of cos™*(2x) is ?ﬂ
Domain of sin~1x lies in the interval [-1, 1].
.. Domain of cos™(2x) + sin~'xlies in the interval _?lﬂ

3. Question

Find the domain of f(x) = cos™! x + cos x.

Answer
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Domain of cos~1x lies in the interval [-1, 11.
Domain of cos x lies in the interval [0, it] = [0, 3.14]
. Domain of cos—1x + cos x lies in the interval [-1, 11].

4 A. Question

Find the principal value of each of the following:

Answer

We know that for any x € [-1, 1], cos~?! represents an angle in [0, .

cos™1 (_"_3) = an angle in [0, 1r] whose cosine is (_"_3)
2 2

4 B. Question

Find the principal value of each of the following:

B
NG J
Answer

Let cos™* (—T%) =y.

Then, cosy = —

3
r\.ﬂl"'

We know that the range of the principal value branch of cos~! is [0, 1t] and cos (ajﬂ) = —

3
r\.ﬂl"'

Therefore, the principal value of cos™! (— 71_) is 2T,
[ 4

4 C. Question

Find the principal value of each of the following:

. 4
sin ——
3

Answer

cos_l
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-1 . 4
Ccos Slﬂ?

- cos (s + 2)

_ _1 V3
= cos I —
2

For any x € [-1,1], cos 1x represents an angle in [0, ] whose cosine is x.

cos™t (_—ﬁ) = m—

ol =
o

2

. . - § . =
» Principal value of cos—! (sm ?“) is ?.

4 D. Question

Find the principal value of each of the following:

_1[ 3T'EJ
cos tan —
4

Answer

cos™ ! (tan %ﬂ)

= cos™! (tan G 4 E))

=cos™1(—1)

For any x € [-1, 1], cos~1x represents as an angle in [0, r] whose cosine is x.
cos H(—=1) = m

~Principal value of cgs—1 (tan ST“) is .

5 A. Question

For the principal values, evaluate each of the following:

-1

cos !

+2s1m”

1| =

1
2
Answer

Let cos™? G) = x
= Ccos (E)
3

" cos ! (}) _I
h 2/ 3
= }J’.

Let sin~? (3)
2

Then, cos x =

[N

Then, siny =1 = sin (E)
2 6
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Hence, cos™* G) + 2sin™? G)

+2(7)

+

w |

I
w A
w |

5%

m

3

2m

~Principal value of cgs~1 G) + 2sin™! G) is?.

5 B. Question

For the principal values, evaluate each of the following:

cos_l[lJ —2sin~} [—EJ
2 2

Answer

Let cos—t (l) = X.

2
= cos (3)
3

Then, cos x =

1
. -1{Z) _
COos (2)

Let sin—? (— g) = y.

[N

w| =

Then, siny = —3 = -sin (E) = sin (—E)

m
3
». Principal value ofcos—1 (3) — 2sin~? (— 3) is ==,

2 2

5 C. Question

For the principal values, evaluate each of the following:

sin_l[—lJ——Zcos_l[—ﬁ]
“ “

Answer

Let Let gin~? (— 3) =X

Then, sin x = — = —sin (E) = sin (—E)
2 (5} (5}
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(%]

Then, cosy = ~¥3 = cos( —3)
2 &

2 6
e, s () + o (20) = 2+ 2(2)
L 10m

= _6 + ?

—m + 107
-6

91t
T 6

3
-2

~ Principal value of gjp—1 (_ é) 4 cos~ ! (%3) is =

5 D. Question

For the principal values, evaluate each of the following:

el Lol

- -

Answer
. M'E — H-'E
sin™! (——) + cos 1(—)
2 2
m m . R . m T . .
=3 + " {Since sin~'x = An angle in [_E'E] whose sine is X,

Similarly, cos™* = An angle in [0, 1t] whose cosine is x}

~ Principal value of sin=2 (=23} + cos~1(X)is —=
2 2

Exercise 4.3
1 A. Question

Find the principal value of each of the following:
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Answer

-1
Tan

We know that, for any x € R, tan~! represent an angle in (33) whose tangent is x.
2 2

So, tan™?! (i_) = An angle in (3,3) whose tangent is —
W3 2 2 V3

Hence, the Principal value of tan™! (%) is E.
N

1 B. Question

Find the principal value of each of the following:

-1
tan

B
B J
Answer

We know that, for any x € R, tan—! represent an angle in (iﬂ) whose tangent is x.
2 72

So, tan~?! (— i) = An angle in (i_f) whose tangent is —%
v 272 v

/3
T
6
() = ¢
nil—=|=—-
V3 6
. . _ 1 . L
Hence, Principal value of tan™* (—_) is ——.
Va3 &

1 C. Question

Find the principal value of each of the following:

tan_l

.
COos—
-

-

Answer

tan~! (cos E) = tan~1(0) [-- COSE =0]

We know that, for any x € R, tan—! represent an angle in (;—“g) whose tangent is x.
L tan™1(0) = 0

Hence,

Principle value of tan~1 (cos E) is 0.
2

1 D. Question
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Find the principal value of each of the following:

AN

_ 27
tan 1[ ZCOS—J
3

Answer
tan~?! (2 cosza—ﬂ) = tan~?! (2 X _?1)
= tan (1)

We know that, for any x € R, tan~! represent an angle in (33) whose tangent is x.
2 2

T
fotani(—1) = ——
nH(-D) = -

. . 2 .
Hence, Principle value of tan~1 (2 Cos —“) is —E.
3

2 A. Question

For the principal values, evaluate each of the following:

B

-1 -1

tan (—1)+cos [——J
J2

Answer

Let tan (1) = x.

Then tan x = -1

. L
= COS4
T 31
= COS( —E) = COST
_1(_1) 3am
COos —_— ] = —
V2 4
1 Si(z2) _3m o 3w _ em _ 3m
Hence, tan™*(—1) + cos (-E) T4 + 4 4 2

2 B. Question

For the principal values, evaluate each of the following:

A3
2

tan ! {ZSin [ 4cos

Get More Learning Materials Here : & m @&\ www.studentbro.in



Answer

1

Letcos™ —=x
2

COS X = COS (E)
(5}

So now
V3 Tr
1 : -1 Y70 -1 . -
tan {2 sin (4 COS > = tan {2 sin (4 6)}
V3 Tr
1 : = i | -1 : _
tan {Zsm (4 COS > = tan {25111 (23)}
3 3
tan~1{ Zsin 4(:05‘1£ = tan?! 2£
2 2
3
tan‘l{ZSin (4 cos‘lg)}= tan~'(+/3)
V3 s
tan~'{2sin| 4 ==
n { sm( Cos > 3
3 A. Question
Evaluate each of the following:
1 . I
tan_l(l}—cos_l[——J—sm_l[——J
2 2
Answer
Let tan~ (1) = x.
Thentanx =1 =E
tan (1) = —...... (i)
Let cos™? (——) =y
Thencosy = —= = —cos™ = cos( —E) = cos==,
2 3 3 3
—1f_1y _ 2=m
COS ( 2) = — ... (ii)
Again,
Let sin~? (——) =z
Thensinz=—= = —sing = sin(——)
-1 1y _ _T
sin ( 2) = —— ... (iii)
Now
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1 1
tan"1(1) + cos‘l(—i) + sin~?! (_E)

m o n .
== 4 = + (—g) [from (i), (ii), (iii)]

3 B. Question

Evaluate each of the following:

(ol 5
Answer
() + (9 a3 ()

We know that, for any x € R, tan~! represent an angle in (33) whose tangent is x.
2 2

Now, —1(_i) —1f_ —1( i (_E)) becomes,
tan =) + tan (—V3) + tan™*{sin .

-3+ G+ )

Therefore the principle value of tan~? (— %) + tan—l(—@ + tan~? (sin (— g)) is _TS“
N

3 C. Question

Evaluate each of the following:

) St 2 137
fan fan— |+ cos "< COos
6J |7 e J

Answer
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tan~?! (tan ?) + cos™? {cos (?)}
Firstly, tanZ = tan(n — E) = —tan- = —i_ ...... (i)
(3] 5] (3]

Also, cos(?) = cos(zn + E) —cos G) v (ii)

From (i) and (ii),

tan~? (tan ?) + cos! {cos (?)} becomes,

tan~! (—%) + cos™! (?)

Now,

We know that, for any x € R, tan~* represent an angle in (iﬂ) whose tangent is x.
2 2

Hence, mﬂ-l(_%) + cos‘l(ﬁ) - T, T_p
v3a 2 & &

13m

Therefore, Principal Value of tan~1 (tan 5—“) + cos™? {cos (—)} is 0.
& &

Exercise 4.4

1 A. Question

Find the principal values of each of the following:
sec1(-v2)

Answer

Let sec}(-v2) =y

=>secy =-v2
= - secG) =v2
- sec{n-1)

_ am

- sec(2)

The range of principal value of seclis [0, n]—{g}
3my _

and sec(T) =-V2

. The principal value of sec™}(-v2) is 3:“

1 B. Question
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Find the principal values of each of the following:
sec1(2)

Answer

Let sec1(2) =y

=>secy =2

T
= sec(3)
The range of principal value of seclis [0, n]—{g}
™ —
And sec(g) =2

= The principal value of sec1(2) is g

1 C. Question

Find the principal values of each of the following:

_ . 3w
H 2sin J

sSec

Answer

. 3
Let us assume 25|nT11 =0
., 3T 1
We know sin— = —
4 v 2
. 3 1
5 2sint = 2—
4 V2
. 3m
= 25|n: = \/2

. The question becomes sec™1(v2)

Now,
Let sec}(v2) =y

=>secy=v2

™ —
= sec(z) =V2
The range of principal value of sec’lis [0, i ]—{g}
n —
And sec(z) =2

.. The principal value of sec‘1(25in%ﬂ) is E

1 D. Question

Find the principal values of each of the following:

sec”!

An’
2tan—J
A4

Answer
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Let us assume 2tan3Tﬂ =0
We know tan%ﬂ =-1
2tan%I1 = 2(-1)
= 2tan3—ﬂ = -2

4

.. The question converts to sec™1(-2)

Now,

Let sec1(-2) =y

=secy = -2
= - sec(g) =2
-

_ 2m
- see2)
The range of principal value of seclis [0, n]—{g}

and sec@—“) =-2

am

.. The principal value of sec‘1(2tanT) is 23—“

2 A. Question

For the principal values, evaluate the following:
tan"1v3 - sec’1(-2)

Answer

The Principal value for tan™1v3

Let tan1(v3) =y

=>tany =vV3

The range of principal value of tan~lis {—E,E}
L —
And tan(g) =v3

. The principal value of tan"1(v3) is g

Now,

Principal value for sec™1(-2)
Let sec’1(-2) =z
=secz=-2

= - sec(g) =2

= sec(n - E)
3
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_ 2m

- see(2)

The range of principal value of seclis [0, n]—{g}
2my _

and sec(?) =-2

Therefore, the principal value of sec’(-2 ) is 23—“

s tan™1v3 —sec’1(-2)

™ 2m

3 3

~tanlv3 - secl(-2) = _g—ﬂ

2 B. Question

For the principal values, evaluate the following:

L 3 _ T
s11 1[—£]—25ec 1[2‘[311—J
2 6

Answer

Let,

=>5iny=l'3
2

=>—siny=L3
2

. m

= -sin -
3
As we know sin(-8) = -sin8
. . E _ . —TT
“=sin = = sin (?)
. . . _1 . - H - e

The range of principal value of sin™ is (?’E) and sin (?) =
Therefore, the principal value of sin‘l(_T"q) is—....(1)

Let us assume 2tan§ =0

.. The question converts to sec‘l(%)
J

Now,
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=Z

)
-see?) - (2)

The range of principal value of seclis [0, n]—{g}

and sec(g) = (é)

Therefore, the principal value of sec‘1(2tang) is g ..... (2)

2
Let sec® (—_
V3

p

:secz=(

L
r.u'll"'1

Sin‘l(%ﬁ) - 25ec‘1(2tang)

- ‘3—“_23_“ (from (1) and (2))

—3n

3

=-m
Therefore, the value of Sin‘l(_Tﬁ) - 25ec‘1(2tang) is -

3 A. Question

Find the domain of

sec! (3x-1)

Answer

The range of sec x is the domain of sec1x
Now,

The range of sec x is (-, -1]U [1, »)

. The domain of a given function would be
3x-1=-land3x-1=1

3x=0and 3x =2

2
standsz

. The domain of the given function is (—oo,O]U[z,oo)

3 B. Question

Find the domain of

sec”! x-tan"1x

Answer

Domain of sec™1x is (-0,-1]U[1,)

Domain of tan!x is R

Union of (1) and (2) will be domain of given function

(-0,-1]U[1,)UR
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= (-0,-1]U[1,)

.. The domain of given function is (-o,-1]JU[1,»).
1 A. Question

Find the principal values of each of the following:
sec }(-v2)

Answer

Let sec1(-v2) =y

=secy=-v2
= - sec(g) =vV2
- s )

_ 3w

- sec(2)

The range of principal value of sec1is [0, n]—{g}
3my _

and sec(T) = -v2

. The principal value of sec1(-v2) is %ﬂ

Exercise 4.5
1 A. Question

Find the principal values of each of the following:
cosec(-v2)

Answer

cosec™! (-v2) =y

= cosecy = -V2

= -cosecy =V2

= -cosec E =V2

As we know cosec(-8) = -cosecB

'I'[ —Tr
~. —CoseC — = cosecC (—)
< 4

The range of principal value of cosec! is [;—“g -{0} and
L
cosec (T) =-V2

Therefore, the principal value of cosec™1(-v2) is ?
1 B. Question

Find the principal values of each of the following:
cosec™1(-2)

Answer
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cosecl-2 =y
= cosecy = -2

= -cosecy = 2
= -cosec — =2
5]
As we know cosec(-0) = -cosecb
-, —cosec = = cosec (3)
6 6
The range of principal value of cosec™! is [_2—'",%]—{0}
-y _
cosec (?) =-2
Therefore, the principal value of cosec™1(-2) is ?.

1 C. Question

Find the principal values of each of the following:

20
cosec’ [—J

J3

Answer

Let cosec‘l(%) =y

2
= cosecy = (—ﬁ)
J

- cose(?) = (3)

The range of principal value of cosec™! is _2—“% -{0}

and cosec(g) = (%)

. . 2 P
Therefore, the principal value of cosec‘l(—ﬁ) is <.
J

1 D. Question

Find the principal values of each of the following:

o
27
2cos
3

cosec™!

Answer

_ 2
cosec 1(2cos?ﬁ)

2
Let us assume 2cos?11 =0

in -1
We know cos? =

2coszg—11 = 2(_?1)

2
= 2cos?11 =-1
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. The question converts to cosec™1(-1)

Now,

_1_ =
cosec™ -1~y
=cosecy = -1
=-cosecy =1

m

= -cosecC 2= 1
As we know cosec(-0) = -cosecb

'I'[ —TT
. -COSec — = cosec (—)

2 2
The range of principal value of cosec™! is '2—“% -{0} and
cosec (i) =-1

2
. . -1 2m, . —m

Therefore, the principal value of cosec (2cos?) is—-.

2. Question

Find the set of values of cosec1(v3/2).

Answer

Let y = cosec™! (v3/2)

We know that,

Domain of y = cosec! x is (- ©, 1] U [1, «]
Butv3/2 <1

Therefore, it can not be a value of y.

Hence, Set of values of cosec™1(v3/2) is a null set.
3 A. Question

For the principal values, evaluate the following:

sin”! —ﬁ +cosec” —i‘
2 V3

Answer

Let,

=:osiny=l'3
2

=-siny = v3
2
. T
= -sin -
3
As we know sin(-8) = -sin8

. T . —
~ -sin — = sin (—“)
3 3
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The range of principal value of sin™" is (—2_112) and sin (_3_“) Il

Therefore, the principal value of Sin‘l(_Tﬁ) is _g—ﬂ (1)

Let,

= cosecz ="

= -cosecz =22

m
= -cosec 3
As we know cosec(-8) = -cosecb

'I'[ —Tr
.~ —cosec 3 = cosecC (?)

The range of principal value of cosec™! is is [_2—“5 -{0} and

cosec (3) _ V2
3 2

Therefore, the principal value of cosec‘l(%@) is —...(2)

From (1) and (2) we get
- -
ATy

_—im

T
3 B. Question

For the principal values, evaluate the following:
sec”! (\E) +2cosec”! ( —@)
Answer

Let sec}(-v2) =y

=>secy =-v2
=- secG) =2
- see(n-3)

_ am

=

The range of principal value of seclis [0, n]—{g}
and sec(%") = -V2.

Let,

cosecl-v2 =z
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= cosec z = -V2

= -cosec z =v2

= -cosec E =2

As we know cosec(-0) = -cosecB

.. —cosec E = cosec (?)

The range of principal value of cosec™! is [_2—'",%]—{0} and
cosec (?) = -v2

Therefore, the principal value of cosec™1(-v2) is ?

cosecl-v2 =y
= cosecy = -V2

= -cosecy = V2

= -cosec E =2

As we know cosec(-8) = -cosecB

.. -cosec E = cosec (?)

The range of principal value of cosec™! is _2—“% -{0} and
cosec (?) = -2

Therefore, the principal value of cosec™1(-v2) is ?
From (1) and (2) we get

T ox =
4 4

am —2n
=—+—
4 4
™
T

3 C. Question

For the principal values, evaluate the following:

sin™! [c-nns{rcns,-:c"1 ( —Z)H

Answer

First of all we need to find the principal value for cosec™1(-2)
Let,

cosecl-2 =y

= cosecy = -2

= -cosecy =2

m
= -cosec 5= 2
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As we know cosec(-0) = -cosec
/. -COSec — = cosec (3)
6 3
The range of principal value of cosec! is _2—'"% -{0} and
-y _
cosec (?) =-2
Therefore, the principal value of cosec™1(-2) is ?.
. Now, the question changes to
Sin~[cos—]
&
Cos(-6) = cos(8)
. we can write the above expression as
Sin~1[cos~]
&
Let,
L 1fVE =
Sin ( 5 ) y

=>siny=La
2

LW
=Sin -
3

The range of principal value of sin"l is (_2—'"%) and sin G) = "?3

Therefore, the principal value of Sin‘l(g) is g .

Hence, the principal value of the given equation isg .

3 D. Question

For the principal values, evaluate the following:

117
cosec” [ 2tan TJ
6

Answer

We can write,

tanm = tan (2m —E)
5] 5]

tan(2n-0)

= tan(-0)

= -tan®

11 T
~ta n?ﬂ becomes -tan-

L 1
-tan- = —
6 W3

11 2
= 2tan— = —
6 W3
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H 2
. The question converts to cosec‘l(—E)

Let cosec‘l(é) =y

2
= cosecy = (_q)
J

= cosec(g) = (é)

The range of principal value of cosec™! is [_2—'",%]—{0}

and cosec(g) = (%)

. . 2 . M
Therefore, the principal value of cosec‘l(ﬁ) is <.
N

Exercise 4.6

1 A. Question

Find the principal values of each of the following:
cot™1(-v3)

Answer

Let cot1(-v3) =y

= coty =-v3
= - cot(g) =v3
- -3

= cot(%ﬂ)

The range of principal value of cotlis (0, )

and cot(%ﬂ) = -V3

= The principal value of cot1(-v3) is %ﬂ

1 B. Question

Find the principal values of each of the following:
cot™1(v3)

Answer

Let cot1(v3) =y

=coty =+v3

— n —

= cot(g) =3

The range of principal value of cotlis (0, m)

and cot(g) =3

. The principal value of cot™1(v3) is%
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1 C. Question

Find the principal values of each of the following:

-1
cot

1
z)
Answer

-17L
Let cot (q’a) y

-1
=coty =+

The range of principal value of cotlis (0, m)

and cot(z—“) = _—1
3 V3

. The principal value of cot‘l(:T;) is 23—“

1 D. Question

Find the principal values of each of the following:

-1 3
cot fan —
4

Answer

The value of

tang—ﬂ =-1
4

. The question becomes cot™(-1)

Let cot1(-1) =y

=coty =-1
= - cot(g) =1
- o)

The range of principal value of cotlis (0, m)
3my _

and cot(T) =-1

. The principal value of cot‘l(tan%ﬂ) is ETH

2. Question

Find the domain of f(x) = cotx + cot! x.

Get More Learning Materials Here : & m @&\ www.studentbro.in



Get More Learning Materials Here: &

Answer

Now the domain of cot x is R

While the domain of cot1x is [0, ]

. The union of these two will give the domain of f(x)
>R UI[0,m]

= [0,m]

. The domain of f(x) is [0,1]

3 A. Question

Evaluate each of the following:

11 1, -1
cot " —=—cosec (—2)+sec [

3

Answer

,{-51| .
wi

-1 =
Let cot (q’a) =y

=coty = :—;
--eo()) - 5
- cor(n-3)

- ca3)

The range of principal value of cotlis (0, m)

and cot@—“) =t

V3
.. The principal value of cot‘l(:T;) is 23—“ ..(1)
Let,
cosecl-2=z

= cosecz=-2

= -cosecz =2
= -cosec = = 2
6
As we know cosec(-8) = -cosecb
/. ~COSec — = cosec (3)
6 6
The range of principal value of cosec™! is [_2—'",%]—{0} and
—my _
cosec (?) =-2
Therefore, the principal value of cosec1(-2) is ?...(2)

Let sec‘l(%) =w

v
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2
= Sec w = (—,_)
V3

-see?) - (2)

The range of principal value of seclis [0, n]—{g}

and sec(g) = (é)

Therefore, the principal value of sec‘l(%) is g...(B)
J

From (1), (2) and (3) we can write the above equation as

_2m -7 i
3 6 3
_ Am+m+In
6
Tm

3 B. Question

Evaluate each of the following:

.13
cot'lJZCDS sin 1—]
l 2
Answer
For finding the solution we first of need to find the principal value of
=13
sin? ()
Let,

=>siny=La
2

. T
= sin -
3
The range of principal value of sin™ is ( - ,2) and sin (3) =
Therefore, the principal value of Sin‘l(%g) is g
.. The above equation changes to cot‘1(2cosg)
Now we need to find the value of 2cos§
. b 1
L. COS— = -
3 2
= 2cost =1 x-
3 2
= 2cosg =1

Now the equation simplification to cot™1(1)
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Let cot1(1) =y

=>coty=1

— ™ —

= cot(z) =1

The range of principal value of cot™lis (0, n)
and cotG) =1

. The principal value of cot‘1(2cos(Sin‘1(%§))) isg

3 C. Question
Evaluate each of the following:

L
co sec'l[ —LJ +2¢cotH(=1)

NG

Answer

Now first of the principal value of

(%)
cosec —
W 3

Let cosec‘l(%) =y

= cosecy = (é)

- cosecl?) - (3

The range of principal value of cosec™! is _2—“% -{0}
and cosec(g) = (%)

Therefore, the principal value of cosec‘l(é) is g...(l)

Now, the value of cot™1(-1)

Let cot1(-1) =y

=coty =-1
=- cot(g) =1
- o

= cot(%“)

The range of principal value of cotlis (0, m)

3my _
and cot(T) =-1
Therefore, the principal value of cot™1(-1) is %ﬂ ..(2)

From (1) and (2) we can write the given equation as
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3 D. Question

Evaluate each of the following:

(g prec{g)rmc(nl-3)
tan ———— |+ cot —= |+ tan S| ——
V3 J3 2
Answer

S
Let tan (Vfg) =y

-1
=tany =+

= - tan(f) S
& ]

-an(-

. The principal value of tan‘l(;,—;) is ? ..(1)

Let cot}(2) = z
v 3

-1
=2>cotz=—
V3

o) - 3
- ()

= cot(zg—“)

The range of principal value of cotlis (0, )

and cot(z—“) =t
3 V3

. The principal value of cot'l(:T;) is 23—“ ...(2)
sin— = -1

2
s tan 1(-1)

Let tan"1(-1) = w

=>tanw=-1

= - tanG) =1

- on(-2)

. The principal value of tan"1(-1) is ?...(3)

From(1),(2) and (3) we get
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Exercise 4.7
1 A. Question

Evaluate each of the following:
. _1[ . TEJ
s | sin—
6
Answer
The value of sing is ;
. : L 141
.. The question becomes sin (E)
- E =
Let sin (2) y
ssiny =~
Y =3
=sin(T} =
- Sm(s) T a2
1

The range of principal value of sin"! is [_2—'"2] and sin (E) =

| b=

Therefore, the value of sin‘l(sing) is E.

Alternate Solution:
sin"1(sin x) = x

—m T

Provided x € |— —]
22

r

. . . T T
J.we can write sm‘l(smg) ==

1 B. Question

Evaluate each of the following:
| [ . In ‘
s | sm—
6
Answer
The value of sin%11 is _?1
.. The question becomes sin‘l(%l)
Let sin‘l('?l) =y
= -siny ==
Y =3

] 2

As, -sin(0) is sin(-8).
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= —sin(%) = sin(?)
The range of principal value of sin"1 is (;—“g) and sin (?) S

. .7 . =T
Therefore, the value of sm‘l(sm?“) is—.

1 C. Question

Evaluate each of the following:
| T \
S | sill—
6
Answer
The value of sin'%n is 5

.. The question becomes sin‘le)

Let sin‘l(g) y

. 1
:Slny=5

= sin(f) =
[5) 2
1

The range of principal value of sin"! is [_2—'"2] and sin (E) =

| b=

. . 5 . T
Therefore, the value of sm‘l(sm?) is .

1 D. Question

Evaluate each of the following:

. _1[ . 133TJ
s | sm——
Answer
We can write (sin22T) as sin(zqr — E)
7 7
As we know sin(2m -8) = sin(-6 )

So sin(qu - g) can be written as sin(g)

.. The equation becomes sin‘l(sing)
As sin~1(sin x) = x

Provided x € |—= E]
2

r

T

. . - . 1-[
. we can write sin 1(sm;) =2

1 E. Question

Evaluate each of the following:
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| . ITTE
Sin S
8
Answer
. . 17n ) b
We can write (sm?) as sm(zn + E)

As we know sin(2m +6) = sin(0 )

So sin(zn + 3) can be written as sin(ﬂ)
g g

. The equation becomes sin'l(sing)

As sin"1(sin x) = x

Provided x € i,f]
272

. . . T m
. we can write sm‘l(smg) =3

1 F. Question

Evaluate each of the following:

sin” I
l

0. 1
S11—
()

Answer

As we know sin(-8) is -sin(6 )

. . =17 .
. We can write (smTﬂ) as —sm(ﬂ)
g

. —17m . ™
Now —sm(T) = —sm(qu + E)
As we know sin(2m +6) = sin(0 )

So —sin(qu + g) can be written as —sin(g)

And —sin(g) = sin(?}

The equation becomes sin‘l(sin?)
As sin"1(sin x) = x

Provided x € _2—“2]

.. we can write sin‘l(sin?) = ?

1 G. Question

Evaluate each of the following:
sin"1(sin3)

Answer

sin1(sin x) = x

Provided x € ‘2_“5] ~ [-1.57,1.57]
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And in our equation x is 3 which does not lie in the above range.
We know sin[tt - x] = sin[x]

sosin(m - 3) = sin(3)

Also 1-3 belongs in _2—“2]

. sin"1(sin3) = n-3

1 H. Question

Evaluate each of the following:

sin1(sin4)

Answer

sin"1(sin x) = x

Provided x € [‘2_“2] ~ [-1.57,1.57]

And in our equation x is 4 which does not lie in the above range.
We know sin[m - x] = sin[-x]

~osin(m - 4) = sin(-4)

Also 1-4 belongs in _2—'”%]

~sinl(sin4)=n-4
1 I. Question

Evaluate each of the following:
sin! (sin12)

Answer

sin"1(sin x) = x

Provided x € ‘2_“5] ~ [-1.57,1.57]
And in our equation x is 4 which does not lie in the above range.
We know sin[2nm - x] = sin[-x]
~.sin(2nm - 12) = sin(-12)

Heren =2

Also 2n-12 belongs m[_z—“g]
~sin1(sin12) = 2m - 12

1 ). Question

Evaluate each of the following:
sin! (sin 2)

Answer

sin1(sin x) = x

Provided x € ‘2_“5] ~ [-1.57,1.57]
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And in our equation x is 3 which does not lie in the above range.
We know sin[tt - x] = sin[x]

sosin(m - 2) = sin(2)

Also 1-2 belongs in 3,3]
272

=~ sin"I(sin2) = n-2

2 A. Question

Evaluate each of the following:
°
4

As cos(-0) is cos(0 )

teos (2 = s )

Now,

cos (E) =L
4 V2

cos ! ]J Cos

Answer

.. The question becomes cos‘l(rlz)
-1 i =
Let cos (v'z) y

1
=cosy =

= ™ _ 2
=cos(3) =
The range of principal value of cos™1 is [0,n] and cos G) = —

Therefore, the value of cos 1(cos (?)) is E

2 B. Question

Evaluate each of the following:

Answer
5 . =1
The value of cos (1—“) is 7

Now,

. The question becomes cos‘l(:T;)
-1/-1Y =
Let cos (v'z) Yy

-1
=cosy =7
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-1

= cos(n—f) ==
4 V2

3 -1
:cos(—“) =
4

V2
The range of principal value of cos™! is [0,n] and cos (ET“) =
Therefore, the value of cos™1(cos (1—“)) is 3:“
2 C. Question

Evaluate each of the following:

-1 4E‘
cos Cos

3
Answer
-1

The value of cos (‘;—“) is -

Now,
. The question becomes cos‘l(_?l)

Let cos‘l(_?l) =y
=cosy = _?1

= —cos(g) =

= cos(n—f) = =
3

B |

2m -1
ﬁC“(?) =72
The range of principal value of cos™1 is [0,n] and cos (zg—ﬂ) = =

Therefore, the value of cos™1(cos (‘;—“)) is 23—“
2 D. Question

Evaluate each of the following:

ISEJ
cos——
6

Answer

cos”

13wy .+
The value of cos (Tﬂ) is ¥3
2

Now,
. The question becomes cos‘l(%g)

Let cos‘l(%) =y

>cosy =22
2
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The range of principal value of cos™! is [0,n] and cos (E) = =

Therefore, the value of cos™1(cos (ié'")) is E.
2 E. Question

Evaluate each of the following:
cos™Y(cos 3)

Answer

As cos™1(cos x) = x

Provided x € [0,m]

.. we can write cos™1(cos 3) as 3.
2 F. Question

Evaluate each of the following:
cos™Y(cos 4)

Answer

cos1(cos x) = x

Provided x € [0,n] = [0,3.14]
And in our equation x is 4 which does not lie in the above range.
We know cos[2m - x] = cos[x]

. cos(2m - 4) = cos(4)

Also 2n-4 belongs in [0,m]
~.cos(cos 4) = 2n-4

2 G. Question

Evaluate each of the following:
cos1(cos 5)

Answer

cos™Y(cos x) = x

Provided x € [0,n] = [0,3.14]
And in our equation x is 5 which does not lie in the above range.
We know cos[2m - x] = cos[x]

. cos(2m - 5) = cos(5)

Also 2n-5 belongs in [0,m]

. cos™(cos 5) = 2n-5

2 H. Question

Evaluate each of the following:

cos1(cos 12)
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Answer

cos1(cos x) = x

Provided x € [0,n] = [0,3.14]

And in our equation x is 4 which does not lie in the above range.
We know cos[2nT - x] = cos[x]

~.cos(2ntm - 12) = cos(12)

Here n = 2.

Also 4n-12 belongs in [0,1]

. cosY(cos 12) = 4n-12

3 A. Question

Evaluate each of the following:

o
tan —
3 J

Answer

-1
Tan

As, tan l(tan x) = x

Provided x € (_2—“ E)

= tan‘l(tang)

s
3

3 B. Question

Evaluate each of the following:

-1
Tan

67 J
tan —

Answer

Tani—11 can be written as tan(n — %)
T — _tant
tan(n — ?) = tan?
=~ As, tan"l(tan x) = x
Provided x € (3,3)
22

™

tan-1(tanl) =
T T

3 C. Question

Evaluate each of the following:
T

tan—J
6

Answer

-1
Tan
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7 1
The value of tan— = —
& V3

.. The question becomes tan‘l(iﬁ)
J

Let,
tan‘l(rlg) =y
=>tany = (Tlg)

~en(?) = (2)

The range of the principal value of tan™l is (_2—“2) and tan(g) = (é)

.. The value of tan‘l(tan%ﬂ) is E.

3 D. Question

Evaluate each of the following:

O J
tan —
4

Answer

-1
tan

The value of tan? =1

~. The question becomes tan"11
Let,

tanll =y

=>tany =1

= tanG) =1

The range of the principal value of tan™! is (;—“g) and tanG) =1.

. The value of tan‘l(tan?) is E

3 E. Question

Evaluate each of the following:
tan~! (tan 1)

Answer

As, tan l(tan x) = x

Provided x € (_2—“ E)

»

= tan 1(tanl)
=1
3 F. Question

Evaluate each of the following:
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tan~! (tan 2)

Answer

As, tan"l(tan x) = x

Provided x € (;—“g)

Here our x is 2 which does not belong to our range
We know tan(m -8) = -tan(0)

- tan(6 -1 ) = tan(0)
~.tan(2-n) = tan(2)

Now 2-1t is in the given range
~tan™! (tan 2) = 2-n

3 G. Question

Evaluate each of the following:
tan~! (tan 4)

Answer

As, tan"l(tan x) = x

Provided x € (;—“g)

Here our x is 4 which does not belong to our range
We know tan(m -8) = -tan(6)
~.tan(6 -n ) = tan(0)

-~ tan(4-mt) = tan(4)

Now 4-1 is in the given range
~tan™l (tan 4) = 4-n

3 H. Question

Evaluate each of the following:
tan~! (tan 12)

Answer

As, tan l(tan x) = x

»

Provided x € (_2—“ E)

Here our x is 12 which does not belong to our range
We know tan(nm -8) = -tan(0)

~.tan(6 -2nn ) = tan(6)

Heren =4

~ tan(12-4m) = tan(12)

Now 12-4n is in the given range

~tanl (tan 12) = 12-4m.
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4 A. Question

Evaluate each of the following:

i
sec—
3

sec”

Answer
As sec™l(sec x) = x

Provided x € [0,1'[]—8}

. b1
S we can write sec‘lsec(g) as 3

4 B. Question

Evaluate each of the following:

-1 2n
sec sec
3

Answer
As secl(sec x) = x

Provided x € [o,n]-g}

. _ 2 2
.’ we can write sec ISEC(?T[) as ?ﬂ

4 C. Question

Evaluate each of the following:

5w
sec—
4

Answer

sec !

The value of secc—“) is -V2.

. The question becomes sec 1(-v2).

Let sec}(-v2) =y

=secy=-v2
=- secG) =2
- see(n-3)

_ am

= sec(z)

The range of principal value of seclis [0, n]—{g}
and sec(%") =-V2

. The principal value of sec™}(-v2) is 3:“

4 D. Question
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Evaluate each of the following:

I
sec—
3

sec !

Answer

The value of sec(:;—“) is 2

Let sec1(2) =y

=>secy =2

T
= sec(3)
The range of principal value of seclis [0, n]—{g}
™ —
And sec(g) =2

. The principal value of sec‘l(sec(?)) is g
4 E. Question

Evaluate each of the following:

O
sec
q

sec”!

Answer
9n i I
sec(f) can be written as SGC(?.TL' - T)

b=

Also, we know sec(2m -0 ) = sec(8)
SeC(Z‘]T - 3) = sec(";)
. Now the given equation can be written as sec‘lsec(g)

As sec™l(sec x) = x

Provided x € [0,1'[]—8}

. we can write sec‘lsec(g) as
=

Lu_l =

4 F. Question

Evaluate each of the following:

we(2)

Answer

As sec(-0) is sec(0)
sec( %) = see(2)

The value of secc—“) is 2.
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Let sec1(2) =y

=>secy=2

a1
= sec(3)
The range of principal value of seclis [0, n]—{g}

And sec(g) =2

.. The value of sec‘l(sec(_—h)) is =
3 3
4 G. Question

Evaluate each of the following:

e 2]

Answer

As sec(-0) is sec(8)
sec(Z2) - see(2)

The value of sec(?) is V2.

Let sec1(-v2) =y

=>secy =-v2
= - sec(g) =v2
- sl )

_ 3w

= sec(¥)

The range of principal value of seclis [0, n]—{g}
and sec(%ﬂ) = -V2.

- —13 -
Therefore, the value of sec 1sec(Tﬂ) is f

4 H. Question

Evaluate each of the following:

.. The question converts to sec‘l(%)
J

Now,
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=Z

)
-see?) - (2)

The range of principal value of seclis [0, n]—{g}

and sec(g) = (é)
25m

. m
Therefore, the value of sec‘lsec(T) is <.

2
Let sec1 (—_
V3

p

:secz=(

L
r.u'll"'1

5 A. Question

Evaluate each of the following:
—1 T
cosec Cosecz

Answer

cosec 1(cosec x) = x
Provided x € i,E]-{O}
22

m

.~ we can write cosec‘l(cosec(g) =3

5 B. Question

Evaluate each of the following:

-1 3T
cosec cosec 1

Answer

cosec 1(cosec x) = x

Provided x € i,E]-{O}
22

. _ a3
. we can write cosec 1(cosec(£) ——

5 C. Question

Evaluate each of the following:

-1 om
cosec cosec .

Answer
6T . 1T
cosec (—) can be written as cosec (n + T)
2 3
cosec (n + 3) = —cosec(?)
= =

Also,

-cosec(8) = cosec(-0)
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= —cosec (E) = cosec(?)
=1

b=

Now the question becomes cosec‘l(cosec(i))

cosec 1(cosec x) = x

Provided x € i,E]-{O}
22

. we can write cosec‘l(cosec(i) ==
=] =]

5 D. Question

Evaluate each of the following:

lan
cosec
6

cosec ™!

Answer
1im
The value of cosec(—) =-2.
&
Let,
cosec™l-2 =
y
= cosecy = -2

= -cosecy =2
m
= -cosecC = 2
As we know cosec(-8) = -cosecb

'I'[ —TT
s —C0secC — = cosec (—)
& &

The range of principal value of cosec™! is [_2—“,3]—{0} and
) _
cosec (?) =-2

Therefore, the value of cosec‘l(cosec(l—:T)) is ?.
5 E. Question

Evaluate each of the following:

cosec™| cosec

IEEJ

Answer

The value of cosec(i:) is 2.

. The question becomes cosec1(2)
Let,
cosec}(2) =y

..cosecy =2
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1-[ —
= cosec(g) =2
The range of principal value of cosec™! is _2—“% -{0} and

cosec (E) =2

. T
Therefore, the value of cosec‘l(cosec(ig)) is —.

5 F. Question

Evaluate each of the following:
On
4

As we know cosec(-0) = -cosecb

cosec” {CDS ec

Answer

cosec(ﬂ) = —cosec(i)
4 4
9m . 1
-cosec (T) can be written as —COSGC(?.TL’ + 1)

Also,

cosec(2n+06) = cosecO

. my _ i

o —cosec(qu + 1) = cosec(é)

As we know -cosec(B) = cosec(-6)

. my _ —T

o —cosec(z) = cosec(T)

Now the question becomes cosec‘l(cosec(?))

cosec 1(cosec x) = x

Provided x € i,E]-{O}
22

.. we can write cosec‘l(cosec(?) =

6 A. Question

Evaluate each of the following:

i
cot—
3

-1
cot

Answer
cot™(cot x) = x

Provided x € (0,m)
- cot"L(cotm) = =,

3 3
6 B. Question

Evaluate each of the following:
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4?‘EJ
cot

-1
cot

Answer

cot®™ can be written as cot(n + E)
3 3
we know cot(mt +6 ) = cot(6)
. my _ ™
cor(n+2) = cor(2)
Now the question becomes cot‘l(cotg)

cotl(cot x) = x

Provided x € (0,m)

-~ cot-N(cotT) =,
3 3

6 C. Question

Evaluate each of the following:

QEJ
cot

-1
cot

Answer

The value of cot? is 1.

. The question becomes cot™1(1).

Let cot}(1) =y

=coty =1

— 1-[ —

= cot(z) =1

The range of principal value of cotlis (0, )

1-[ —
and cot(z) =1
. The value of cot‘l(cot?) is E

6 D. Question

Evaluate each of the following:

IQTTJ

cot ™} cot ==
6

Answer

The value of cot% is V3.

. The question becomes cot™1(v3).
Let cot™1(v3) =y

=coty =+v3
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— ﬂ —
= cot(g) =3
The range of principal value of cotlis (0, )

and cot(g) =vV3

. The principal value of cot'l(cot?) is E.

6 E. Question

Evaluate each of the following:
St
3

cot(-0) is -cot(0)

cot ™! ]J cot

Answer

.. The equation given above becomes cot‘l(—cotsg—ﬂ)

an -1
cot— = —.
3 V3

Therefore

-1ty =
Let cot (ufa) =y

1
:coty=E

= ™1
- COt(a) RE
The range of principal value of cotlis (0, m)

and cot(g) = Tla

.. The value of cot‘l(cot%"") is g

6 F. Question

Evaluate each of the following:
21n
4

cot(-0) is -cot(0)

cot ™ ]I cot

Answer
.. The equation given above becomes cot‘l(—cot%)

21
cot—"=1.
4

21
= —cotT'n = -1.

. we get cot™1(-1)
Let cot1(-1) =y

=coty =-1
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The range of principal value of cotlis (0, m)
3my _
and cot(r) =-1

. The value of cot‘l(cot$) is 3:“

7 A. Question

Write each of the following in the simplest form:

_ a
cot 1-{7_ Jx|=a

WX —a”

Answer

Let us assume x = a sech
0= sec‘li (1)

.~ we can write

cortf—_|
yaZsec®B-a?
= -1 a

Cot {V-' az(seczﬁ—lj}

= cort{—=_|
yaZtan®@

= Cot-l[L}

atan@

= Cot‘l[ = }

tanB
= cot(cotd )
= 0.

From 1 we get the given equation simplification to sec'lz .

7 B. Question

Write each of the following in the simplest form:

tanfljx—w..l'l—)‘l2 :J.x R

(
Answer
Put x = tan®
=0 = tan"1(x)

tan-{tan® +1+tan20}
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= tan"1{tan® +\/sec20}

= tan"1{tan® +sech }

=tan_1[sinﬁ+ 1 }

cos8 cosB

_ tan_]{1+sinﬁ}

cosB

. N B 8 . 58
Sine =2 x sin X cos3 ,COS0 = coszg— 511125

.8 B . .8 .8
2xsin—xcos—+sin“—+cos —
— tan—l 2 2 z 2
. .0
cos?——sin®=
z z

. B [
cos——sin-) ¥(cos-+sin-
2 2 2 2

] a2
1 (sin;ﬂ:os;)

_ {sinEH:osE:]
= tan } g 2/

cos——sin—
z z
L ¢}
Dividing by cos; we get,
sin—+cos—
COS= c»::sE
.8 2]
(_ﬂg+ﬂg)
cosz cosZ
-1 1+t:.=.nE
=tan|——%
1-tan—
2
-1 t:.=.nE+t:.=.nE
= tan _41_[__29
1—ta11;ta11£

tanx+tany
tan(x+y) =

= tan’!

—tanxtany

- o (in(2+)

1

Therefore, the simplification of given equation is E +

7 C. Question

Write each of the following in the simplest form:

‘ran_l{f\,fl—x2 —x}.x eR

Answer

Put x = tan®
=0 = tan1(x)

tan™!{\/1+tan2@-tand }

tan™ " x,
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= tan"!{\/sec2p-tand }

= tan1{secH -tand }

=tan‘1{ 1 _smB}

cos8 cosB

_ tan_]{l—sinﬁ}

cosB

. N B 8 . 58
SinG =2 x sin X cos3 ,C0S0 = coszg— 511125

. -8 ) )
1 sin“—+cos ——2Xsin_Xcos—
= tan_ 2 2 2 2
29 inz?
COs“-—5In“—
2 2

_ tan‘1, . (sing—cosg)z ]

. B [
cos——sin-) ¥(cos-+sin-
2 2 2 2

_ {sinE—cosE:]
=tan } 3 2/

cos—+sin—
2 2

T 8
Dividing by cos; we get
.} g
s cosy
cos2 cos2
(sin— cosg)
ot
cos- CoSZ
-1 1—t:.=.nE
=tan|——%
1+t:.=.nE

8

-1 tanE—tan—

= tan _41'[_29
1+tan—tan—

4 2

tanx—tany

= tan’!

tan(x—y) = l+tanxtany
- tar(an (2 )
4 2
—x_8
4 2

From 1 we get

tan"lx

2

Therefore, the simplification of given equation is E —

7 D. Question

Write each of the following in the simplest form:

L[ 11

tan ' 2 “lx 20
1 x

Answer

Assume x = tan®
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tan-1 y 1+tan?B6-1
tanB

. 58 . .8 8
Cos6=1-2 sng and sinB = 2 x sm;x cos>

. 58
=1-cosb =2 sm25

ta n_l 2 sinZE
= _E-_Z_E
2xsin—xcos—
2 z

. B
= tan‘l[ﬂé]

Lo Fo
2

= tan‘l(tang)

[ - ]

But ® = tan™1x.

. 8 tan™1x

2 2

-1
Therefore, the simplification of given equation is fan _x

7 E. Question

Write each of the following in the simplest form:

_{ 1+x° +1

tan T Tl x 20
[ X

Answer

Assume x = tanf

= tan-1 Y 1+tan?B+1
tanB

= tan-1 ysec?B+1
tanB
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8 , .8 8
Cos©6 =2 coszg -1 and sinB® = 2 x sin- * cos

8
=1+ cosB =2 cosZE

tan_l 2 cosZE
= _9'_2—9
2xsin—xcos—
2 2

4]
= tan‘l[ﬂ?]

sin—
2
= tan‘l(cotg)
w8y _ ¢}
cot(3 - 3) = tan(-3)
= tan‘l(tan_?e)

But 6 = tan 1x.

. -8 —tan"tx

2

_ -1
Therefore, the simplification of given equation is —=22_*

7 F. Question

Write each of the following in the simplest form:

1 ja—X
tan —a <X -<a
d+-X

Answer

Put x = a cos6

= tan_l a—acosB
a+acosB

- tan_]_ a(l-cos8)
a(l+cos8)

= tan_]_ (1—cos8)
(1+cos8)

Rationalising it
tan_l (1—cos8) % (1—cos8)
(1+cos8) (1—cos8)

- tan_l (1—cos8)?
‘\J {1—cosZ@)
1

= tan- (1—cos8)?
sin® @
- tan_l(l—cosﬂ)
sin 8

. 58 . .8 8
Cos6=1-2 sng and sinB = 2 x sm;x cos>

. 50
=1-cosb =2 smza
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ta n_l 2 sinZE
2xsin—xcos—
2 z

. B
= tan‘l[ﬂé]

COs—
2
= tan‘l(tang)

e
2
But® = cos‘li

.. The given equation simplification to cos‘li

7 G. Question

Write each of the following in the simplest form:

pl

2 _?

_1[ X
fan §  —F—= .4 <X <a
la— a

Answer

Assume x = a sin®

- asin®
a+ya?-asin? 8

1 asin@
a+y/ 32(1 5in?@ )

-1

asin® }

a+acosB

_ 1 asin@
tan® [a+\,az(coszﬁ}

tan-1 sin® }
1+cosB

] . »f . ., B8 a8 ] )
Cos 6 = coszg - sng and sin® = 2 x sin x cos; ,coszg + sng =1
. B a
1 2¥sin-¥cos-
= tan ] % ]
cos?= +sin®—+cos®= -sin®—
2 2 2 z

tan_l 2>(sinE>(::c:sE
_Z_Q_Z
2::0525

But 6 = sin‘l(z)

. The given equation simplification to sin‘l(f) .
a

7 H. Question
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Write each of the following in the simplest form:
lxedlx? 1 1

sin ]\T 2 \/_

Answer

Assume x = sinf

= sin-1 sin@+y/1-sin®
VZ

. _1(sinB+cos@
= sin _—

N
= sin‘l[%sin(-} + %cos E}}
V2 V2

= Sin'l[cosgsinﬂ + sinEcos E}}
sin(A+B) = sinAcosB+cosAsinB
. The above expression can be written as
= Sin'l[sing+ B}
="+9

4
But 8 = sin"1x
.. the above expression becomes E +sin~1x.
The given equation simplification to E+sin‘1x.

7 1. Question

Write each of the following in the simplest form:

1 J.wfl—x —\/'l—_x

sin ]\ Dex =1
-3

Answer
Put x = sin26
And we know sin?0 +cos26 = 1

By putting these in above equation, we get

[
1 y sin?B8+cos® B+sin 2B+\||\."sinza+cosza—sin 28
sin™

2

\/ (sin B+cos8) 2+‘\f (sinB—cos8)2 }

= sin 1{
|

sin 8+cosB+sin 8- cosE}

_ sin‘l[z 5;118}

= sin"1(sin 0)
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=0
— 11
But 6 = -sin™*x
.. The given equation simplification to gsin‘lx.

7 J. Question

Write each of the following in the simplest form:

sin ! IZtan_l 1_—X
1 1+x

L.

Answer

Put x = cos 6

= sin‘1(2tan‘1( Jl_c—ose))
l+cos@

1-cos® =2 sinzg and1l + cos® =2 coszg

.8

= sin"}2tan"l| 2203 |)
zcoszg

= sin‘1(2tan‘1( |tan2 g))

= sin‘1(2tan‘1(tang))

=sin}(2x )

= sin"1(9)

But 6 = cos 1x

. The above expression becomes sin~1(cos 1x)

Exercise 4.8
1 A. Question

Evaluate each of the following

sin [ sin™ J
25

Answer
Let sin_l i y
25
= siny =—
25

T
Where v £ {0_— |
- -
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.4 7Y 7 e .9 7
= sin| sin” — | = — substituting y = sin™" —
25 25 ’ 2

1 B. Question

Evaluate each of the following

. [ 45 J
sin| cos” —
13

Answer

Let c@s_li =y
13

= COsY :% where \E{O

2| A

. . 45 .
To find : sm[cos IEJ =smy

As sin20 + cos?6 = 1

®siny=x.l-cos"y

i

As }-’E{O.

2| A

= siny =.fl—cos”y

. 57
Zsmy=,|1-] —
[13J

|4

. 25
=smy=(1- Teo
. 144
= s1m Y = E
. 12

=smy = 3

. 45y 12
= S111| COs — IZ—
13}_ 13

1 C. Question

Evaluate each of the following

. 424
sin| tan— —

Answer
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24
Let tan ™! —=Y

24 1
= tany = — where y<| 0, ‘

2| A

_ 24
Tofind : sin| tan  — J =smy

As 1 + cot?6 = cosec?6

2

=1 + cot?y = cosec?y

Putting values

= 1—(;J = cosecTy

24
IR
576 sin’y
.3 576
=sn"y=—r0
625

. 24 m|
ﬁsm}f:% = 0.:‘

. 124 24
= 51| tan  — :%

-~

1 D. Question

Evaluate each of the following

. [ 17 J
S| sec  —
8

Answer

Let sec_l —=y
8

17 |
= secy = E where y & |:0 ‘

2| A

! . L4 17 .
To find : s111[sec IEJ =smy

Now, COsYy =

secy

8
= COS}"ZI—H

Now, siny =,fl—cos”y Where y € {0.
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17
. 225
=siny =
289
. 15
=smy=—
. [ _II?J 15
= sin| sec” — |=—
8 17

1 E. Question

Evaluate each of the following
cosec| cos " —
5

Answer

13
Let cos 1_:}-'
5

= COSY :% where y & |:0_

(R

_ 43
To find: cosec[cos 1 EJ =cosecy

As sin20 + cos?0 = 1

d

(R

= siny =fl—cos” y Where y e [0- ]

[E=]

. 3
sy = 1—[§J
. 16
= sy = >
. 1
= sy :5

5
= cosecy =—
4

= cosec| cos — |=—
1

1 F. Question

Evaluate each of the following
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[ . 1 12J
sec| sm —
13

Answer

"
Let SiIl_l 1_“ —v where y & |:0
13 - ’

o | A

. 2
=siny=—

i L4127
= To find : sec[sm IEJ =secy

As sin0 + cos?6 = 1

= cosy =, 1 —sin” y where y & [0_ ‘

(R

13
144
=cosy=,1-—
169
25
169
5
13
1
= secy =
COS Y
[ .1 12} 13
=sec|sin — |=—
13 5

1 G. Question

Evaluate each of the following

=
fan| cos 1_"

Answer
‘,"[_
Let CDS_I E —v where y & |:0‘— ‘
~ i . 2
8
= C0s }" — 1_""
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. a8
To find: tan[cos 11_"J =fany

= As 1+tan20 = sec?0

= tany = \/F\—l where y & {0_

2] A

T
= tany = [ ~ J—l
Cos™y

289
= fany = -1
64
225
= fany =
64
15
= tany =—
8
[ 1 8 J 15
= fan| cos — =—
17 8

1 H. Question

Evaluate each of the following

)
cot| cos  —
5

Answer

Let COS‘I% =y where y & |:|[1

| A

3
= COsy =—

. a3
To find: co‘r[cos IEJZCOTY

= As 1+tan20 = sec?6

= tany = \/?\—1 where y € {0_

2] A

1 I
= — — -1
coty cos™ ¥
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1
coty

=
=

1 [5]3_1
coty 3
_ Jie
Yo
3

= coty =3

( _13] 3
= cot| cos — |=—

5 4
1 1. Question

Evaluate each of the following

cos| tan~ —

Answer

24
Let tan ™! —=Y

24 |
= tany =— where y = | 0, I

o | A

1 24
To find: cos( tan TJ =Cosy

As 1+tan?0 = sec?0

=]l+tan"y =sec”y

= secy =4fl+tan"y Whereye {0- |

o | A

24\

= secy = 1_[TJ

625
2secy=,[—

49

25

1
= COoSy =

secy
:cos}r:;l

2

12 7
= cos[tan_ —J :%
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2 A. Question

Prove the following results:

44 42 17
tan| cos E—Tﬂll — | =—

3
Answer
14 12

Let cos™' — =x and tan 1—:}-'

5 3

4 2
= cosXx =— and tany ==

5 3

where X,y £ {0_

] A

Now, LHS is reduced to : tan(x+y)

tanx +tany _
stan(x+y)=———— ..eq (i)..
l-tanx.tany

- T
AS tanx =+sec®x —1 Where x € {0-: |
1
= fanx = ——1
Cos™ X
5’
~ tanx = [ZJ -1
9
= tfanx = e
3
= fanx = —
4

Now putting the values of tan x and tan y in eq(i)

3 2
= tan(x +y)= 43\3,,‘
11— 21 =
HE
=ta11(x—}’):é
= RHS

2 B. Question

Prove the following results:

[ . 13 _13J 6
COs| 51n E_COT —

s5J13

-

-
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Answer

.43 _
Let sin lgzx and ¢ot™!

2| 2

= }-'

. 3
= sinx 25 and coty =

1| o

where X,y € {0_

2 A

Now, LHS is reduced to : cos(x+y)

= cOS(X +y)=cosX.cosy —sinx.siny ..eq(i)

AS cosx =+l —sin® x Where x € {0-

2 A

2] A

ba |

= cosecy = 1—[

é.‘

= cosecy =

-

1
cosecy

= siny =

= siny=

V13
= cosy= «Jl —sin’ y Where y e [0. : ‘

5
= Cosy = 1—[ J

= COSY = ——

J3

Putting the values in eq(i),

2| A

a
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= RHS
2 C. Question

Prove the following results:

5 43 J 63
fan| sm1 —+¢CO0s8 — |=—
13 5 16
Answer
Let gin~! i —x and cos~! E =y
13

. 5 3
= sinx =— and cosy ==
13 3

where x.y € {0_

2 A

Now, LHS is reduced to : tan(x+y)

tanx +tany _
s tan(x +v)=——"— ..eq(i)
l-tanx.tany

] E_
AS cosx =+l —sin”x Where x e {0-; |

13
12
= COSX = —
13
Similarly,
. y :T_
siny =4f1-cos”y Where x &/ 0, — |
. 4
= siny =—
5
Sin X siny
tanx = and tany =
COsX cosy

5 4
= tanx =— and tany :5

-

Putting these values in eq(i)
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, 12 3
= fan(x +y)=
-2 2
12 3
= fan(x —}-’):%

= RHS
2 D. Question

Prove the following results:

. 13 .43 J 63
S| cos ——=—5s51m — | =—
5 13 65
Answer
Let cog_l é =x and Sill_l % =y

5

3 . 5
= cosx=—and siny = —
5 13

where X,y € {0_

2 A

Now, LHS is reduced to : sin(x+y)

= sin(X +y )=sinX.cosy +cosx.siny ..eq(i)..

As sin“x+cos x =1

= sinx =+/1-cos”x Where x E{O- |

= sinx = Jl—{éj
5
1

= SINX =—
5

2 A

Similarly,

cosy =4/l —sin~y Where x £ [0-

12

13

o | A

= Cosy =

Putting these values in eq(i)

. 412 35
=>sm(x—§,-):g.ﬁ—g.E
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. 63
=sin(x+y)=—
(x+¥) 65

= RHS

3. Question

Solve: cos (sin"1 x) =

|

Answer

A. Letsinlx =y
| .
Where vy {0__ I because “cos y” is +ve
- 2
=siny = X

where “x” is +ve as y & [0.

(R

As sin?y+cos?y = 1

= cosy =.fl—sin”y Where y € [0- ]
2 cosy=+1—-x"

According to the question, cos(sin_l X) =

2] A

o | =

1
= Cosy :E

= §1-x" :é

Squaring both sides,

= 1-x -1
36

5> 35

=X =—
36

As x>0

4. Question

Solve: cos[l sin™' (—x) =0

Answer

2 A
2 A

A. Let Sill_ll:—X} =y where y {—

Get More Learning Materials Here : & m @&\ www.studentbro.in



= siny = —X
According to question

= cos2y =0

=1-2sin"y=0

Exercise 4.9

1 A. Question

Evaluate:
. 4 7
cos[sm [——J ]
25
Answer
. 7
Letsin® | — |=x
25
o
where x |:——_0 ‘
2
= sinx =——
25

To find: COS|:SiIl_1[—J—lJ I =C05X
25

As sin?x + cos?x = 1

] e n
T cosx =4l-sin"x * X E[_7-0]

49
= cosX =,]1— Y
576
= COSX — s
24
= cosx:T

-

. 7] 24
=’CDS|:SIII [—%JIZ%

1 B. Question
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Evaluate:

sec| cot -
12

Answer

ol
-

. _ 5
To find: se{cm 1[——} ]:secx
12

As 1+tan"x =sec” X

1 3
2]+ —5—=sec’x
cot” X

1
=2 secX =—, 1+ —
cot™ x

2| A

ASXE(J .TEJ

’ 12

2 secx —— 1—[—}
3

13
= secx = 5

4 5y 13
= sec|cot | —— | |=——
12}_ 5

1 C. Question

Evaluate:

{ _1[ 137
cot| sec ——JI
5

Answer

_1[ 13‘} [n J
Let sec —— |=x wherexe| —.m
5 3

-

13
= secxX =——
5
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13
To find: co{sec_l {—?J ] =Ccotx

As 1+tan"x =sec” X

~ tanx = —fsec x—1

13
= tanx —— [ J 1

5
12
= fanx =——
5
5
= cofX=——
12
4 13y s
= Ccof| sec e J:——
3 J_ 12
2 A. Question
Evaluate:
tan{cos_l[—’—:J ]
25
Answer

-

7 T
Let cos_l[—_J —x where x E[—_',‘TJ
25 9

- —

= COSX :—‘;—5

To find: tan cos_l __
25
As ] tan’x =sec x

] n ‘
Ztanx =—sec x—1 3 X E[:-EJ

-

= fanx = — ——1

7 24
S

—

= tan {ces_
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2 B. Question

Evaluate:

cosec| cot | —— ||
5

Answer

-1 12 T
Let cot —|=x wherexe| —. 1
5 2

= CotxX =—

a5

. S 12
To find: cosec| cot —? ]:COSECX

As 1+cot"x =cosec X

= cosecx =/l +cot’ x aSXE( J

12
= cosecx = 1—[——J
5

13
= COSeCX = —
5

_1[ 123] 13
= cosec| cot - J: —
sJ 5

2 C. Question

Evaluate:

o(-3)
cos| tan| —— | |
4

Answer

4f 3 T
Let tan 1[— J ¥ where x E|:—— 0‘
4 2

3
= tfanx =—
4
To find : cos{tan — ]— COSX

As 1+tan"x =sec” X

T
~secx=vl+tan"x 3 XE[_: 0]
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4
= SeCX =—
= COSX =
secx
4
= COSX =—
5

(3]
= cos| tan | —— | |=
4

(RN

3. Question

: 4 3 a4 5
Evaluate: sin| cos | —— |+cot | —— |
5 12

Answer
i 3 1
A.Lletcos | —— |=x and cot” | — | =¥
5 12
3 5
= cosX =—— and coty =——
5 12

-

_ af 3y o sy
To find: sin| cos™| —Z |+cot ™| —— J:sm(x
5 12 /]

= sin(X +y )=sinX.cosy +cosx.siny ..eq(i)

As sin“x +cos x =1

= sinx =+1-cos"x 35 XE[ T

= sinx = Jl—{—EJ
5

. 4
= smX =—
5

2] A

Also, 1+cot”y = cosec”y

= cosecy =.fl+cot”y

i
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13
= cosecy = —

-

1
Cosecy

= siny =

. 2
=smy=—
3

= cosy =coty.siny

5 12 5
P LOSy=——XK—=——
12 13 13
Putting these values in eq(i)

5113 5)13

56
63

. o3 4 sy se
= S| COs —— |+cot - J:__
SJ 12J 65

=sin(x+y)=-

Exercise 4.10

1 A. Question

Evaluate:

[ 43 _14J
COot| s~ —+s5ec  —
4 3

Answer
.13 1 3
= ¢cotf| s~ —+cos  —
4 4
.. _1 — _1 1
SSeC X =C0s  —
X
L _ b
We know, sin'x +cos ' x = 3
T
= cot—
2
=0

1 B. Question

Evaluate:

. _ 41
sm[tan 'x +tan I—J x<0
X

Answer
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= sin(tan_l X +(cot'x — :1:)}

1 .
[ tan™' 6 =cot™! 6 -7 forx = OJ

(T )
=sin ——7
2

[ tan" B+ cot B = EJ

5
. T
= sin| ——
2

LT
= —sin—=-1
2

-

1 C. Question

Evaluate:

. O L

sim| tan X +tan — | x>0
X

Answer

= sin(tan_l X +cot™! x)

1
[ tan™' 6 =cot™! 6 forx = OJ

. T
= s —
A

—

_ _ T
['.'tan 16+ cot le::J

=1
1 D. Question

Evaluate:
cot(tan_l o+ ccrr_1 0'_)

Answer

=
= cot[—J
2

_ _ T
['.'tan 16+ cot le::J

=0

1 E. Question
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Evaluate:
cos(sec ' x + cosec x) Ix|=1

Answer

a1l 41
cos| cos” —+sin” —
X X

-1 | a .1
[ sec B =rcos and cosec B=s1n gJ

1
8

I
L]
Q
w
|

-

. -1 m
('.'sm 6+ cos B::J

=0

2. Question
-1 1., T . | P
2If cos™ X +cos "y =—, thenfind the value of sin " x +sin"v-
] 4 J
Answer

1 -1 T
X+cos y=—
A4

T .1 \ i .o \ T
=|——5Mm X |+ ——51Im ¥ |[=—
2 2 4

. -1 m
s 0+ cos B::J

A. cos”

-

T,

1

= T— (sin_ X +sin™! }-’) =

[ 2

S . T
=sm X +s51 }":TE—Z

1 1

L . RFi
= gin~ X +sin },-':T

3. Question
.o . T _ _ T .
If sin~!x +sin 1}-’ = 5 and cos 'x —cos 1}-’ = E’ then find x and y.

Answer

1 1

. _ - T .
A sin” X +sin” y :5 ...eq(i)

- - T .,
cos™'x —cos”'y = ...eq(ii)

Subtracting (ii) from (i)
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- _ . _ e
= (sin 'x —cos ' x) + (sin”'y + cos 1}-'):5—

o | A

. _ ) T
= (sm 'x —cos lx)—[:J:g

! -1 -1 T
=|—=—C0s X |—C05 X=——
2 3

-

| -1
['.'5111 6+cos O=

2| A

S
= X =C08| —+—
4 6

s T .M . T
= X =C0S—.COS— — Sl —.S1N —
6 4 6

4. Question

3 . 4 .
If cot[cos_l — + 51 L XJ =1, then find the values of x.
3

Answer
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3. 4
A. cot[cos_lg—sm IXJ =0

a3 .
= Cos IE—SH] 'x=nm+

2 A

2] A

.1 ‘ —13
=5 X=|0T+ — C0s 5

-

. T _13
= X=5IM|| N1T+— |—CO0s8 —I
2 5

. T 43 T . 43
= X =sin| nw+— [cos| cos” = |—cos| nt+— [sin| cos™ =
2 5 2 5

(using sin(A-B) = sinAcosB - cosAsinB)

3

= yx=+_

5

i
-

-

[The value of sin [ nw+ i J switches between land — IJ

5. Question

-
o] o] -

in1x) + 1V 27 Ring
(5111 x) (cos x) % Ind X

Answer
A. Using a2+b?2 = (a+b)? - 2ab

RERT .o _ 177
Ix +cos lx) —2sin' xcos lx:¥

= [sin~

—

T o (m .4 ) 17w
= — —2smn 1311[——5111 IXJ:
4 o)

—

Substituting sin1x with ‘a’

2 2

9 - 17=w
=2a - —ma+ =
36
2 2T
=2a° —ma— =0

= 18a’ - 97ma—27° =0

Using quadratic formulae

(—b ++/b° —4ac)
X:
2a
o :1:(9:15]
36
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6. Question
. R 4 3 .
sin| sin  —+cos X |=1.Find x
5
Answer
. .1 4
A. sm[sm lg—cos IXJ:I

1 1 ‘

= 5N —+C0s X=NDNT+

2 A

1
5

=1 i . _11
=C0s X= Il‘."E—: — s 5

-

T . _11
= X=C05 | NIT+— |—5sIn —l
2 5

—

T 1

| .
= X =C05 IlTE—:JCOS[SlI] EJ—SIH[H‘I——

‘J ! [ ! _1 1 J
sin| sin —
2 5

-

(using cos(A-B) = cosAcosB + sinAsinB)

=X==

1
5

. Ty
(The value of sm[ﬂx + _J switches between 1 and -1)
3

-

7. Question

. T _
Solve: sin lx = —+C0% lx
6
Answer
L T
A. sin~! :

X=—4+c0os X
6

. T (m .4
= sin X:E_ —-sin”x

-

.o -1 T
['.'5111 6 +cos 8::J

-

-

=T
IX = —
3

= 2sin”

.1 T
= 51 XZE
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N

:X:—
-

8. Question

L 4 cin-l -1
Solve: 45in™' x = —cos ™ x

Answer

- -1
A 4sinT'x =m—cos™ X

—

| i |
= 4sin x:ﬂ:—[:—sm XJ

= 3sin " x =-

(RS |

. T
= 51 X:g

=y =

b | =

9. Question

5
N _ 27
Solve: tan~'x + 2cot™' x = ?

Answer

-
_ _ 27
A tan'x +2cotlx ===

A 3
-1 T -1 2T
= tan x—ﬁ[:—‘ran XJ: 3

-

~ _ T
['.'tan 16+ cot IBZ:J

-

i

= tan_l X = 5

= x =3

10. Question

. 1 -1
Solve: §tan~'x +3¢cot™ x =27

Answer

A StanT'x +3cot ' x =27

-

-

_ T a4
= Stan IX—S[——tan IXJZZTE

-

~ _ T
['.'tan 16+ cot IBZ:J
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_ T
= 2tan 'x = —
2
-1 ']
=tan X =—
4
=x=1

Exercise 4.11

1 A. Question

Prove the following results:

1

a1
tan -

a1 -
+tan~ — = tan
13

WO | b2

Answer
i T —1p1y 172
Given:- tan (7)+ tan (13) tan (9)
Take
LHS
—tam—1r1 -1,1
=tan (?)+ tan (13)
We know that, Formula

X+y
1—xy

1 1

tan"'x +tan !y = tan”

Thus,
i1
=tan~! (—Lﬁi—)
1-—-x—
T 13
13+7
— -1
= tan 3%#)
91
- 20
=tan~? (—)
90

=tan~?! (E)
9

= RHS

Hence, Proved.
1 B. Question

Prove the following results:

. 412 44 63
sm " —+¢os —+tan —=m

13 5 16
Answer

Given:-sin"(22) + cos ™2 + tan () =t
=1

Take
LHS
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_— 12+ ‘14+t _,,63
sin (13) cos™" ¢+ tan (16)

We know that, Formula

= -1
5In” "X = tan ( )
V1 —x2

. _l(x,l—x?)
Cos” "X = tan

Thus,

2

iz l1_(*
=tan~! —J-,(;lz? + tap-! @ +tan‘1(g)
[1_(%2 :
Y 13

—tan-1r1Z -1.3 -1.63
tan [5)+tan (4)+tan (16)

We know that, Formula

X+
tan"'x+tan 'y =mw+tan?! Y
1—xy
Thus,
- 63
— -1 -1
=T + tan (1—_5?:%) + tan (E)

= -1, 83 -1.63
=m+tan~( 16)tham (16)

We know that, Formula

tan™}(—x) = —tan"'x

= —tan (=22 -183
T—tan ( 16)+tan (16)

=

So,

sin‘l(E) + -:-::os‘li + tan‘l(g) =T
13 5 16

Hence, Proved.

1 C. Question

Prove the following results:

tan ' = +tant = =sin”

1 1
NG

o | ba

1
4
Answer
Vean- -1l -12 in—1(-~
Given:- tan™"(3) + tan™ (7)) = sin™" ()
V2

Take
LHS

1 2
tan~Y(-) + tan~ (=
() + )
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We know that, Formula

Xty
1—xy

1

tan'x +tan 'y = m+tan”

Thus,

i 2
= tan‘l _4 9

s
1%
4 9

17
— -1 3a

=1 ]

17
— -1 zs
=tan 4}_3

=]

=tan?

[N

Let,

tan® L

anb = —
2

Therefore,

. B 1
sinG = —
V5
So,

0 = sin™?

-
ol ~

= tan‘l(é) = sin"}(=) = RHS
Vo

1

1 2
-17_ “1¢7y il
tan (4) + tan (9) sin [:\E)

Hence, Proved.

2. Question

" N
Find the value of ‘ran_l — = tan_l )
}.‘ X - }.'

Answer
: ) —1p%y —1,%°¥
Given:- tan (}.) tan (H}r)

Take

tan‘l(E - t:;m‘l(u
y Ty
We know that, Formula

X —
tan~'x —tan~ 'y = tan™! Y
1+xy

Thus,

-1 g_(f{_:;)

= tan W
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—1 x(xty)-y(x-y)

= tan
yix+y)+x(x—y)

1%+t

=tan™ 5

=tan~'1

Lis
4

So,

tan-1 X tan-1 X—y @
an (y) an (x+ y) =3
3 A. Question

Solve the following equations for x:

_ _ 3
tan ' 2x +tan"'3x =nmw+

Answer

ES

Given:- tan 1(2x) + tan"1(3x) = nu + s

Take
LHS

3n
tan~1(2x) + tan"2(3x) = nm + ”

We know that, Formula

X+y
tan'x +tan~ 'y =tan™!
1—xy
Thus,
—1 Zx+3x an
= —_— = —
tan™ ——— =nm+-
_ 5X S
stan"l—— =nm+—
1-6x%2 4
X = tan(nm + 311)
1-6x2 4
53X
1-6x2 -1

=5x = -1 + 6x2
=»6x2-5x-1=0
=26x2-6x+x-1=0
=26x(x-1)+ 1(x-1)=0
=(6x+1)(x-1)=0

=26Xx+1=00rx-1=0

1
=x=—g orx=1

Since,
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V6 V6
So,
X= —é is the root of the given equation
Therefore,
1
X="%

3 B. Question

Solve the following equations for x:
- - 1 8
tan~'(x +1)+tan™' (x —1) = tan™' —
31
Answer
Given:-tan }(x+ 1)+ tan i(x— 1) = tan‘l(%)
Take

LHS

8
tan~i(x+ 1)+ tan H(x— 1) = tan‘lﬁ

We know that, Formula

X+
tan'x +tan~ 'y =tan™! Y
1—xy
Thus,
o tan~t S -1 B
1-{x+1)x(x—-1) 31
-1 2x _ _li
= tan™ e =tan o
—tan™l——— = tan~! =
1-x2+1) a1
2x 8

=>1—x2+1]=31
= 62x = 8 - 8x%+ 8
=4x2 + 62x-16 =0
=6x2+31x-8=0
=24x(x+8)-1(x+8)=0
=>(4x-1)(x+8)=0

=26Xx+1=00rx-1=0

>x=>orx=—8
4
Since,
1
XZZ [ (—w@,w@}

Get More Learning Materials Here : & m @&\ www.studentbro.in



So,

X= i is the root of the given equation

Therefore,

1
X=-

3 C. Question
Solve the following equations for x:

1~

tan~'(x —1)+tan™ X +tan~' (X +1) = tan ' 3x
Answer

Given:- tan !(x — 1) + tan~ (%) + tan~*(x + 1) = tan™! 3x)
Take

tan"}(x— 1) + tan"}(x) + tan Y (x+ 1) = tan" ! 3x

We know that, Formula

X+
tan'x +tan~ 'y =tan™! Y
1—xy
Thus,
- tan 1 BEREETD tan™}(x) = tan ! 3x
1—(x+1)x(x—1)
= tan ! ——— + tan"(x) = tan"? 3x
1—-(x%-1)
23
= tan™' —— + tan"!(x) = tan™! 3x
1-x=+1
= tan ! =X + tan~}(x) = tan~! 3x

2—-x2
We know that, Formula

X+y
1—xy

1 1

tan"'x +tan 'y = tan~

Thus,

- .
= tan g 5%= =tan " 3x

X
1-x(=5)

zx+zx-x7

= tan~ ! 2F - =tan"!3x

2—x2

_ 4x—x2 _
= tan 12 — = tan 13x

xZ

-1
- 4x—x
2-3x2

= 3%

= 4x - x3 = 6x - 9x3
293 -x3+4x-6x=0
=8x3-2x=0

=2x(4x2-1) =0
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1 1
=>xXx=00rx=-0rx=— -
2 2
All satisfies x value
So,
X=00rx= ; orx = — ; is the root of the given equation
Therefore,
0, + L
x=0+-
2

3 D. Question

Solve the following equations for x:

4f1l-xy 1 _
mnlﬂ——l——mnlx:ﬂwmaex>0
1+ x 2

Answer
; . 1% 1 -1 _
Given:- tan (l+3r) Stan (x)=10
Take
1—x 1
tan }{(——)——tan }(x) =0
(1+x) 2 (x)
We know that, Formula

X —
tan~'x —tan~ 'y = tan™! Y
1+xy

Thus,

stan™l1—tan lx = gtan‘l(x)
- =2tanl(x)

4 2
= tan"1(x) = E

s
=X =1tfan-—
6

3 E. Question

Solve the following equations for x:

- — T
cot™'x —cot 1()(—2):_,Wherex>0
12

Answer

Given:- cot™1(x) — cot ™} (x + 2) = o

™

2

Take

cot™(x) —cot™H(x+2) = E
12

We know that, Formula
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1
cot™ x=tant-—
X

Thus,

1 - 1 L
o —tant—=—
X xX+2 12

=tan~

We know that, Formula

Xy
tan~'x —tan~ 'y = tan™!
1+xy
Thus,
i+
= tan™! (—" £ ) ==
14=x—r 12
X Xtz
i L
o _X X+2 ™
X Xtz

2 T b
=2—=tan(———)
X< +2x+1 3 4

We know that, Formula

: tanx — tany
an(x—vy) =
x=¥) 1 + (tanx)(tany)
Thus,
2 t:.=.nE—tanE
= — 3 4

(x+1)2 1+(t:.=.ng](tang]

L2 W3
(x+1)2 1+3

By rationalisation

2 V3—1 1443

= - = =
(x+1)2 1+/3  1+y3

2 3-1
= =
(x+1)2  (1+/3)2

= (x+1)%2 = (1+v3)?

= x+1 = £(1+V3)
=>x+1=1+v3orx +1 =-1-vV3
=>x=vV3orx=-2-v3

as given, x > 0

Therefore

X =vV3

3 F. Question

Solve the following equations for x:
_ _ 4 8°
tan~(x+2)+tan" (x —2) = tan I(H_QJX >0

Answer
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Given:- tan™!(x+ 2) + tan"!(x— 2) = tan'l(%)

Take

8
tan~}(x+ 2) + tan"}(x— 2) = tan‘lﬁ

We know that, Formula

X+y
tan"'x +tan 'y =tan!
1—xy
Thus,
_ X+H2+(x—-2 _1 8
o tan D) 18
1—(x+2)x(x—2) 79
_ 2x _1 8
= tan~! =tant—
1—(x%—4) 79
- 2x _1 8
=tan"' ——=tan"'—
1-x=+4 79
2x 8

= 40 - 8x2 = 158x

= 8x% +158x-40=0
=4x%2 +79x-20=0
=4x%2 + 80x-x-20=0
=4x(x +20)-1(x+20)=0
=(4x-1)(x+20)=0
=4x-1=00rx+20=0

So,

X = :t is the root of the given equation

Therefore,

1
X=-

3 G. Question

Solve the following equations for x:

X 44X T
tan' = +tan 2 =2 0cx <6
2 3 4

-

Answer
Given:- tall_l(g) + tan‘l(’—;) = E

Take
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X X W
tan~}(3) +tan"i(3) = —
an (2) an (3) 2

We know that, Formula

X+
tan'x+tan"'y = tan! Y
1—xy
X, x
= tan™* (—zxix) =Z
1—-x= 4
z 3
- tan-! (3:\-:+2'\-:) _=
6—x2 4

|
s
By
=
& 14

= 5x = 6 - X2
=>x2+5x-6=0
=>x2+6x-x-6=0
=X(X+6)-1(x+6)=0
=x=-6,1

as given

0<x< V6

Therefore

x=1

3 H. Question

Solve the following equations for x:

afx-2 afx+2)_®m
tan + tan =—
x—4 X+4) 4
Answer
. ) _q %2 —q px+2 s
Given:-tan™(—) +tan™" (—) = —
x—d X+4 4
Take
. _1(){— 2) it _1[:x+ 2) s
an - (—— an (——) = —
Xx— 4 X+ 4 4
We know that, Formula
X+
tan'x+tan 'y = tan! Y
1—xy
X2 xi2
= tan~?! (%) = E
=%
(x—2)(x+al+(xte) (x—4)
_ (M2 %t m
= tan~?! (.‘x—a)-‘kx+4‘;)_‘f{x—42))l,x+2)) =%
(X—a)(x+a)
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(x—2](x+4]+(x+2](x—4])

-1
= tan ((x_4](x+4]—(x—2](x+2]

T
4

1 = +2x—8+x"—2x-8 s
=tan" (—————— )=~
(x2-16)—(x2 —4) 4
_q {2x*-16 m
= tan~! (—) = —
-12 4
x* -3 b
= = tan-
-6 4
2
- X -8 -1
-6

=>x2-8=-6

3 1. Question
Solve the following equations for x:

5
tan"l(l—x)—tan"l(l—x) :tan"lg.

where x < —f3o0r.x > \E
Answer
; . -1 -1 -1(2
Given:-tan™*(2 +x) + tan (2 — x) = tan (E)
Take
2
tan (2 +x) + tan~*(2 — x) = tan™! (E)

We know that, Formula

X+
tan'x +tan~ 'y =tan™! Y
1—xy
Thus,
T s G N (E)
1—(2+x)%(2—x)
-1 _ —12
= tan™ o = tan
-1 -1 2
= tan ~=tan"'-
1—4+x 3
4 2
= = -
1—4+x2 3

>2x2-8+2=12

=2x%2 =18
Since,

X< -vV3orx>v3
So,
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Xx= +3, -3 is the root of the given equation
Therefore,

x= +3, -3

3 J. Question

Solve the following equations for x:

1x-2 4X+2 m
tan~ —— + tan = —
x—1 x+1 4

Answer

Given:- tan‘l(—) + tan‘l(iz) =

Take

Aan —) + tan —
( ) Gort x+1 4

We know that, Formula

Xty
1—xy

1 1

tan'x +tan~'y = tan”

X—1 X+1

(x—z)(x+1)+(x+2)(x—1)
-1 (x—1)(x+1)
= tan (.\x—1)-\x+1)—|‘x—z)|‘x+z)) =

(x—1)(x+1)

x—2 x4z
_ 18
= tan 1 (lxxlzx;lz) — Z

4= | A

1

(x—2)(x+1)+(x+2)(x—1 ]) _

= tan- (x—1)(x+1)—(x—2)}x+2)

T
4

= tan~ P —1)—(2—4a) -

4
2x%— )

= tan~?!

1 (¥2+2‘( 24x°—2x— 2) T

Il
—t
%)
jr)
=1

I

22X = -

-
l\.ﬂlH

4. Question
Sum the following series:

41 42 4 o 2
fan —+tan —+tan  —+...+ tan
3 9 33

Answer

N 1,1 /2 —1f 4 -1 27
Given:- tan (E)than g)tan o)+ Ftanm
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Take

n—1
tan‘l (m) = Tn (Let)

1 gN_oN—1
= T, = tan (m)
We know that, Formula

1 27y
1+xy

1 1

tan" " x—tfan" "y = tan~

=T, =tan™?2" —tan~* 27!
So,
T, =tan 12! —tan"12°

T, =tan"*4 —tan™12

T, =tan™2" —tan~12°!
Adding all the terms, we get
=tan"'2"—tan"'1

=tan~ 12" — I
4

Exercise 4.12

1. Question

.43 45
Evaluate : cos| sin~ —+sin E

Answer
. . _13 . 1 3
Given:- cos (sm 12+ sin 1i)
5 13
Take

L)
COs| sin 5 5in 13

We know that, Formula

sin"'x+sin"ly = sin™?! [xxfl —yZ+yy/1— xz]

(s [ 1 G+ 20

. 3 12 5 4
cos(sm 1[:><—+i><: )
5 13 13 5

COs\| s51n —
63

We know that, Formula
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sin"!x = cos™1/1 —x2

Therefore,

1 562
=cos| cos 1—1{—
65

—1 (33
=C0s| COs —
63

33

" 65

So,

cos (sin‘l— + sin‘li) _¥
5 13 6h

2 A. Question

Prove the following results:

. _1[63J . _1[ SJ _I[BJ
sin” | — |=sin” | — |+cos” | =
65 13 5

Answer
Given:- 5111‘15—? —sin1> + cos‘lg
65 13
Take
RHS
5 3
-1 -1
sin!—+cos™1=
13 5

We know that, Formula

cos tx = sin"t/1 —x2

Thus,

. 45 | g
=gin™!=+sin™! |1 -—=
13 25

1 1

=sin~

[

= +sin”
13

By pathagorous theorem

3 4
=tan™?! —Li—+ tan™* —
l{—== |
W 1 169 W 1 Z5
1 5 _q1 4
=tan™! = +tan"'-
12 a2

We know that, Formula

X+
tan'x+tan"'y = tan! Y
1—xy
Thus,
3 4
— a1 2t
= tan (—*25—3—,,)
1—x=
1z 3
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=tan~?! (ﬁ)
16

Now,
LHS
=sin~12

65

63
=tan~! 65 -
25
1‘(@)

=tan—1 (2
tan (15)
So,
LHS = RHS

63 5 3
] ] -1
sin!— =sin™! —+ cos™1=

65 13 5

2 B. Question

Prove the following results:

. _1[ 5 J 43 41 63
sin” | — |+cos —=tan —
13 5

16
Answer
Given:- sin~1 22 = sin~1 > + cos~12
65 13 5

Take
LHS

5 3

-1 -1

sin*—+cos™ 1=

13 5

We know that, Formula

cosix = sin"'y/1 —x2

Thus,

. _1 5 . 9
=sin™!=+sin~! [1——
13 25

1 1

=sin~

|

5 .
— +sin
13

By pathagorous theorem

5 ]

-1 13 -1
=tan —*,3_—5+ta11 —5,——6

11— == 11-==2
w.‘ll 169 v 25

45 _
=tan~'— +tan?
12

w ks

We know that, Formula

X+y
1—xy

1 1

tan"'x +tan !y = tan”
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Now,
RHS
=sin~1 22
-5
63
=tan~! 65 -
25
1= (m)
= -1 ﬁ
e (2)
So,
LHS = RHS
63 5 3
sin!— =sin™t —+ cos 1=
65 13 5

2 C. Question

Prove the following results:

on 9._1[1] o 242
——51n — | =—511
8 4 3) 4 3

Answer

. . 9m 9 . _41 9 . _ /
Given:- = — Zgipn~1- = Z5ip~1 25
2 4 3 3

Take
LHS
a 4 3

=2 (E — sin‘li)
4 %2 3
We know that, Formula
s
sin"!x+cosly = 3
Thus,

9 11
== (cos 1—)
4 a

Now,

Assume that

Then,
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1
= COSX=E

And Sinx = Jl—g

24
3

1

L8]

= Sinx =
Therefore,

. _l?.v"i
X=s5IN1 ———

= LHS =RHS

1 1242
3

9m 9 , _
= — —-5in
g 4

1 9 . _
- =-sin
3 4
Hence Proved

3 A. Question

Prove the following results: Solve the following:

1

sin"Ixsin'12x= n/3

Answer

. . — . — T
Given:-sin™'x +sin™!2x = 3
Take

P =1 T
sinT"x+sin” 2x = 5

L L . _143
= sin~'x + sin~! 2x = sin “7

. . _143 .
= 3in 12x = sin 1?—sm 1y

We know that, Formula

sin"'x —sin"ly = sin™?! [xxfl —yZ—yy/1— xz]

Thus,

3
ﬂxzz —_—
28

TN T

3 B. Question
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Prove the following results: Solve the following:
cos Ix+sin"1x/1-n/6=0
Answer

. _ . =1 X m
Given:- cos ~1x + sin 15_3 =0

Take

cos 'x +sin™?!

= cos 1x +sin”

We know that, Formula

cos tx =sin"1/1 —x2

Thus,

- . 1 X N .
= cos~1x +sin 1E=5111 15—5111 1J1—x2

We know that, Formula

sin"'x +sin"'y = sin™?! [x\fl —y2 4yl — xz]

b [ 1
= sin 1[5 [1—1+x2—1—x2 1—;]
. _1X .1 x AE1IE
=sin™ S =sin"" |J -

Thus,

= gin~!

ra |

o X x  43V1-=x2
2 2 2
N

=>\,3'.|1 X -0

2
=241 —-x2=0

Exercise 4.13
1. Question

If cos™ x/2 + cos™ly/3 = a, then prove that 9x2-12xy cos a + 4y2 = 36 sin? a.

Answer
. _1 X _

Given:- cos 15+ cos 1% =a
Take

X ¥

-1 -1

cos 1=+ cosi==a

2 3

We know that, Formula
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cos 'x+cosly = cos” [xy V1 J1 ]

Thus,
~cosixz - [1- () 1= ()] -

a2
o | VA ey
2 3

]= cosa

= xy—V4—x2 x,/9—y2=6cosa
= xy —6cosa=4—x2,/9 —y?
Now lets take square of both side, we get
= (xy— 6c0sa)’ = (4—xH)(9—y?)
x%y? + 36cos?a— 12xycosa = 36 — 9x? — 4y? + x%y?
= 9x? + 4y? — 36 + 36c0s’a— 12xycosa= 0
= 9x? + 4y? — 12xycosa — 36(1 —cos?a) =0
= 9x? + 4y? — 12xy cosa — 36sina= 0
= 9x? + 4y? — 12xycosa = 36sin’a
Hence Proved

2. Question

Solve the equation: cos™! a/x-cos™1 b/x =cos™ 1/b - cos® 1/a

Answer
. . _13. _1b -1 1 -1 1
Given:-cos *-—cos '—-=c0S T ——COS * -
X X b a
Take
a 1
cos 1—-—cos '—=cos ' -—cos ! -
X b
_qa 1 1 _q 1 _1 b
= C0S 1;+C05 1;=c05 lEJr-:-::os 1=

We know that, Formula

cos'x+cosly= cos” [xy V1—x2/1— yz]

i SRR MEON R S EONEC)
e GRS O R E)
RSO EOENEON O}

Squaring both side or removing square root, we get
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(0 -0 =06
= (b2 - a2)a2b2 = x2(b? - a2)
= x% = a’b?

=x=ab

3. Question

Solve: cos ! v3x+cosix= mn/2

Answer

Given:- cos 1y/3x + cos lx = E

Take

cos 1y/3x + cosix = g

We know that, Formula

cos ix+cosly = cos‘i[xy— v’m\fl——y?]

Thus,

= COS_l[m@xz — \rﬁl — (3;{)2‘!1_}{2] — g

=3x2— /1 -(Bx)2W1-x2 = cosg

=43x2 - J1-(3x)2/1—-x2=0

=4/3x? = /1 —(3x)2/1—x2
Squaring both sides, we get

=3x%=1-x2-3x2+ 3x4

=1-4x2 =
4
1
=X = i—
2

4. Question

Prove that: cos™! 4/5+cos™! 12/3=cos™! 33/65

Answer

—1 33

. _qd _412
Given:- cos 1=+ cos 1?= cos
=]

Take
LHS
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12
cos t—+cos i —

5 3
We know that, Formula

cos'x+cosly = cos‘l[xy— V1—x2/1— yz]

Thus,

ooz [ () -

e[ (16 [ 144
=% %5 25 169

_1J48 3 _ s

=Cos —— X —
63 3 13
= -1 E_ E
cos [65 65]
=cos~1 2
65
= RHS
So,
4 12 33
-1 -1 -1
C08 ~—+ C08 ~— = CO0s -—
5 3 65

Hence Proved

Exercise 4.14
1 A. Question

Evaluate the following:
41 =
tanJZtan i
| 5
Answer
iven:- -1y T
Given:- tan [Ztan ) 4}

Now, as we know

2tan1(x) = tan~1( ), if x| < 1

1—x2
R . -
and  can be written as tan™*(1)

1
2 ®-
= tan [tan‘l[l—%) —tan~! 1]

23
= tan [tan‘l(l%) —tan™! 1}
We know that,

X —
tan'x —tan~'y = tan™! Y
1+xy
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s,
— -1/12
tan [tan [:1+i)

1z
= —177 }
tan [tan (1?)

17
1 B. Question

Evaluate the following:

1. 43 )
tfan| —sin = —
2 4
Answer
Given:- tan [E sin‘li}
2 4
1:.-13 _
Let SsinTi o=t (say)
Therefore,
=sin~12 = 2t
4
=5in2t = 3
4

Now, by Pythagoras theorem

. 3 erpendicular

—sin2t = - = P noouE

4 hypotenuse

4% —32 Base
=cos2t= * =

4 hypotenuse

V7

=cos2t= "

As given, and putting assume value, we get

; {l N 3}
anj-sin™'—

2 4
= tan(t)

We know that: Formula

1 —cos2x
tan(x) = 1+ cos2x
= 1—cos2i

1+cos2i

M ; by rationalisation

(Je+-,.'7]l:4-—\,'7]
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=Je—-,."3
3
Hence
. {1 , _13} 4—+7
anj-sin~ " — =
2 4 3

1 C. Question

Evaluate the following:

. [ 1 4‘J
Sil| —Ccos —
2 5
Answer

. . 1 _14
leen:-sm(acos 1—)

We know that : Formula

cos tx =2sin™? (+ J?) ; choose that formula which actually simplifies function

Thus, given function changes to

4
- 12 -1 175
sin{ S2sin™| + [—

= sin (5111‘1 (i L))
2x%5

=sin (sin‘l (i %D
v 10

As we know

sin(sin"'x) =xasne€ [-1,1]

=t
v 10
Hence,
1 4 1
sin (— cos” —) =+—
2 5 V10

1 D. Question

Evaluate the following:
. 12 1o
s1n [ 2tan EJ +Cos (tan_ \@)

Answer
Given:- sin (2 tan‘l(z)) + cos(tan™1y/3)
3

We know that :- Formula (- obtain by Pythagoras theorem)
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sin™?! ( 2x ) = 2tan~%(x); Formula of tan in terms of sine, so that it make simplification easier

1+x%

And

cos‘l( ) = tan™*(x); Formula of tan in terms of cos, so that it make simplification easier

\.'I 1+x2

Now given function becomes,

. ) QXE -1 1
=sin|sin | —2 ] | + cos (cos ( *D
1+3 V143
= sin (sin‘1 (E)) + cos (cos‘l (ED
13 2

12 1

13 2

37

26

Hence,

37

2
in{2tan~(z )+ tan~v3) = —
5111( an (3) cos(tan~1v/3) 26

2 A. Question

Prove the following results:

13 24

2sin” —=tan” —

Answer

Given:- 2sin™1

wolw

_ _1 .24
= tan (—7)
Take

LHS

=2sin7!

[T %]

We know that, Formula

-1 -1
sin™!(x) = tan" ! (——=)
V1 —x2

Thus,

3
=2 xtan"{(——==)

[ ——
\ll 25

=3

=2 x tan™}(%)

5
= -1,3
=2 X tan [:1)

Again we know that, Formula

2tan1(x) = tan~1( ), if x| < 1

1—x2

Thus,
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3
2~
=tan‘1(j)
16

3
= tan~ (%)
18

T
=tan (7)
= RHS

So,

5 s _13 ; _1(24)

sin~'—== tan”"(—
5 7

Hence Proved

2 B. Question

Prove the following results:

-

1 42 1 43 1. 44
fan —+tan  —=—¢C0s8 " —=—511  —
4 o 2 5 2 5

- -

Answer

P s 13y _ g5 1(2) = Lgipi(2
Given:- tan (4)+tan (g)— 5 CoS (5)— > sin (J)
Take
LHS
—pan—1c1 -12
=tan™"(3) + tan™'(3)

We know that, Formula

X+y
1—

1 1

tan'x +tan~'y = tan”

Thus,

1,z
=tan—! (—“ﬁ)
1-2x=
4 9
ste
=tan~?! (3%‘23)
2o
_ 17
=tan~! (—)
34
_ 1
=tan! (—)
2

Multiplying and dividing by 2

- fora= (9

We know that, Formula

1—x?
2tan'x = cos‘l( )

1+ x2
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1 2 1 3
-17_ —1r%y _ -1(=
tan (4)+tan (9) 5 oS (5)

Now,

We know that, Formula

=cros ¥ = sinTty1 — x2

Thus,
=lsint [1-2

2 25
= lgin~t |22

2 25
=2gin~12
= RHS
So,

1 2 1 3 1

tan‘l(g) + tan‘l(g) = Ecos‘l (E) = Esin‘lg

Hence Proved
2 C. Question

Prove the following results:
12
fan " — =—tan
3 2

Answer

Given:- tan‘l(g) = étan‘%%)
Take

LHS

=tan‘1(§)

Multiplying and dividing by 2
- o ()

We know that, Formula

2x
2tan 'x = tan™?! ( )
1—x2
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ran- 2 1t . (12)
an (3)— 5 tan z

Hence Proved
2 D. Question

Prove the following results:

1 1Yy 7
tan_l[—J +2tan”! [—J :E
7 3 4

Answer

Given:- tan‘l(é) + Ztan‘l(g) = E
Take

LHS

= tan‘l(é) + Ztan‘l(g)

We know that, Formula

2X
2tan 'x = tan™! ( )
1—x2

Thus,
1 2><i
=tan‘1(;) + tan‘l(l—E)
Ll
4

= tan‘l(é) + tan‘l(%)

Ll
= -1, -1.3
= tan (?) + tan (4)

We know that, Formula

Xty
1—xy

1 1

tan'x +tan~'y = tan”

1 3
=tan! (—U—_+_ )
1 2
1—=x2
7T 4

é
— -1
= tan (%)
et =1

=tan" (1)
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4 | A

= RHS
So,

1 1 s
tan *(z) + 2tan }(2) = —
an (7) an (3) 2

Hence Proved
2 E. Question

Prove the following results:

4 _
124 2tan

sin”~

(R

1
3
Answer
. L 1% —1,.1 s
Given:-sin™ () + 2tan™ () = -
Take
LHS
= 5111—1(‘—:') + Ztan‘l(g)

We know that, Formula

=1 -1
sin™'(x) = tan
(r = x2)

And,
2X
2tan 'x = tan™! (—)
1—x2

Thus,

2 2%t
=tan™}(—==) + tan"}(—3)
| 1_5 1_;

T
4 2
= tan‘l(—lﬁ,?—) +tan™'(3)
ES ?

= tan‘l(g) + tan‘l(z)

We know that, Formula

X+y
1—xy

1 1

tan"'x +tan !y = tan”
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= RHS
So,

-1 + 2tan™? L_I
sin (5) an (3)— >
Hence Proved

2 F. Question

Prove the following results:

13 _11? T
——fan —=—
31 4

2sm”

Answer

; o Pein—1r3y —1717, _ @
Given:- 2sin (5) tan (31) 4
Take
LHS
= 2sin"1(3) — tan~1(2)

5 31

We know that, Formula

X
=1 -1
sin™'(x) = tan
(r = x2)

Thus,

3
1 3y _ pan-1L7
=2tan™"( |'§) tan (3 1)

& zs

e
_ “1f 5 Y _ tan-17
=2tan”"( E) tan (31)

\ 25
= —173y o117
= 2tan (4) tan (3 1)

We know that, Formula

2x
2tan 'x = tan? ( )
1—x2

Thus,
232 17
= =17 " ay —1s27
tan (1_;) tan (3 1)

3
= tan™ (%) - tan‘l(g)
16

— —1.24, —1,17
=tan™( ?) tan (3 1)
We know that, Formula

X —
tan'x —tan~'y = tan™! Y
1+xy

24 17
= tan_l( P} J.’J')
1+—x—

7 3L
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T44—119
— -1
= tan (ﬁ%ﬁ)

217

= tan™! (E)

625
=tan" (1)
==
2
= RHS
So,

ZSill_l(E) — tan‘l(E) _I
5 317 4
Hence Proved

2 G. Question

Prove the following results:

1 . 4
Ztan_l[—J—tan_l [—J = tan_l[—J
3 8 7

Answer

. . _1,1 _1,1 g
Given:- 2tan™ (=) + tan (E)= tan (;)
Take
LHS
= —171 =
= 2tan” (=) + tan (E)

We know that, Formula

2X
2tan 'x = tan™! ( )
1—x2

Thus,
2>(i 1
=tan~1(—%)+ tan"1(=)
1_E 8
2

= tan~1(=%) + tan‘l(g)
25

= _1.5. -1 E
tan (12)+tan (8)

We know that, Formula

X+y
1—xy

1 1

tan"'x +tan !y = tan”

5 1
1 _=ts
= tan =
1——=
1z =
10+3
— -1
= tan (3%%)
96

_ 13 96
=tan~! (— X —)
2 91
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= tan™* (‘—D
= RHS
So,

1 1 4
2tan” () +tan~(3) = tan~ (5
an (5) an (8) an (7)

Hence Proved
2 H. Question

Prove the following results:

43 417 =
2tan”' = —tan 1—:Z

31

Answer
. . —173y —1,17 _r
Given:- 2tan™ () —tan™ () =

Take
LHS

= —173y -1,17
= 2tan (4) tan (31)

We know that, Formula

2X
2tan 'x = tan™! ( )
1—x2

Thus,

3
2~ 17
= -1 — —1r=
tan [—‘Ll_%) tan [3 1)

= -1 E E f— -1 H
tan (2 % ?) tan (31)
= -1 E — -1 H
tan *( ?) tan [3 1)
We know that, Formula

X —
tan"'x —tan 'y = tan! Y
1+xy

28_17
= tan 1| —ZziL;
1+—x—
i 3l

T44—119
— -1
= tan (ﬁ%ﬁ)

217

=tan~?! (E)
625

=tan" (1)

=

I
X
I
wn
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Ztan‘l(é) - tan‘l(z) I
4 310 1

Hence Proved
2 1. Question

Prove the following results:

+ tan”~

_ 1 31
2tan”! 1: !

=tan —
17

IJ||-—~

Answer

Given:- Ztan‘l(i) T “’”‘_1@ _ tan‘l(%)
Take

LHS

=2 tan‘l(g) + tan‘l(é)

We know that, Formula

2X
2tan 'x = tan™! ( )
1—x2

Thus,
2><i 1
=tan‘1(1—_§) +tan (3)
&
2

=tan* (%) + tan‘l(é)
4

= tan‘l(g) + tan‘l(é)

We know that, Formula

X+y
1—xy

1 1

tan"'x +tan !y = tan”

So,
2 tan‘l(E) + tan‘l(i) = tan‘l(ﬂ)
2 7 17

Hence Proved
2 J. Question

Prove the following results:
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1 1 Y 7
4tan”! [ —J _tan”" [ J :E
3 239 4

Answer

Given:- 4tan‘1(%) — tan‘l(z—;) = E
=]

Take
LHS

= -1y i
= 4tan (5) tan (239)

We know that, Formula

3
4tan~'x = tan~?! oA
1-—6x2+x*

Thus,

-1 ‘”‘g_“'@a ) 11
=tan™" | — ="z | —tan™ ()
( )

239

n

)

|
RS

+

|

= tan~1(12
= tan (ug)

_pap—lp 1
tan (239)
We know that, Formula

X —
tan"'x —tan 'y = tan! Y
1+xy

120 1
= tan~ %[ sg 2z
T e

120X239—119)
119x239+120

=tan~?! (

28561)

=tan~! ( >
28561

=tan"*(1)

n
4
= RHS
So,

atan-1 1 tan-1 1 oom
an (5) an [239) =3
Hence Proved

3. Question

-
If i —1 ~d 1 _
sin” ——— —Cos — = tan —

Then prove that x =

Answer
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-1

2
Given:- sin~1(—22) — 1-b* 1 2%
sin™( +a2) Cos™ 5 = fan (1_x2)

1

Take

=sin(

2a —11-b* 1, 2x
HZ) cos™ - tan [1_32)

1 +b2

We know that, Formula

st = st ()
an~'x = sin
1+ x2

1—x2
2tan lx = cos‘l( )

1+x2

And

2x
2tan 'x = tan? ( )
1—x2

Thus,

=2tan"%(a) — 2tan"(b) = 2tan"(x)
=2(tan"*(a) — tan"%(b)) = 2tan"1(x)
=tan"!(a) —tan"!(b) = tan"!(x)

We know that, Formula

1 27V
1+xy

1 1

fan" "X —tan "y = tan~

Thus,

-1 a—b _ -1
=tan [—1+ab) =tan (%)
On comparing we get,

oy — a-b
" 1+ab

Hence Proved

4 A. Question

Prove that:
1 1-x° _1 1-x° T
tan cot =—
2x 2x 2
Answer
_x2 -1
Given:- tan 125 + cot 1 25 = T
2x 2x 2
Take
LHS

1 1—:(2

.-

= tan 1= 4+ cot-
2x

We know that, Formula

1
cot™'x= tan~! (—)
X
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Thus,

-
=tan~! (1—¥) +tan~! ( 2x )
2x 1—x2

We know that, Formula

Xty
1—xy

1 1

tan'x +tan~'y = tan”

- ( (:m:’;g))

(J.—xZJ 2x
1- x(
X 1-x2

1+x*—zx2+an?
— tan‘l ( 2X(1-%2) )

2X(1-K2)—2K(1-KZ)
2X(1-%2)

= tan-1 (l+x"‘+2:\-:2)
1]

= tan~ ()

ta A

Hence Proved
4 B. Question

Prove that:

. _1[ _ll—X; _ll—X;
s 1 tan +Cos — =1

2x 1+x°

.

Answer

. , _41-x% _q1-%2
Given:- sin (tan 12X 4 cos 1= ) =1
2% 1+x2

Take

LHS

. 4 1-x%% g 1-x%2
= sin (tan 1—+ cos™! 2)
2x 1+x
We know that, Formula

1—x2
2tan lx = cos‘l( )

1+x2

Thus,
-
= sin (tan‘llz—:+2tan‘1x)

Again,

2x
2tan 'x = tan? ( )
1—x2
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Thus,

=)

= o 117 -1
= gin | tan . + tan
b 4

We know that, Formula

X+y

1 1

tan'x +tan~'y = tan”

1— xz
= sin| tan~!
J.—Kz
l—xz
1+x*—zxT+ax?
— o 1 2R(1—XZ)
sin (tan (zm e xz)))
2R(1—XZ)
1+x*—zxT+ax?
. _ (1—x2
= sin (tan 1 (%“))

= sin(tan~!(e0))

,
= 51n (—)
2

=1
= RHS
So,
1—x? 1—x?
i —1 -1 -1
sin™" | tan + cos =1
( 2x 1+ XE)
Hence Proved
5. Question
. 1 2a .1 2b _ ab
If sin”" — —sin” _ —tan " x , Prove that x =
l+a- 1+b” 1—ab
Answer
. . . =1 2a s —1 2b _ -1
Given:-sin™ (7 _3) + sin™" = = 2tan™ " (x)
Take
sin~( )+ sin™! b__ 2tan~1(x)
1+a? 1+Db?

We know that, Formula

2tan lx = sin‘l( 2% )
1+ x2

Thus,

=2tan"%(a) + 2tan"(b) = 2tan"(x)
=2(tan"*(a) + tan"*(b)) = 2tan"1(x)
=tan"!(a) + tan"!(b) = tan"!(x)

We know that, Formula
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X+y

1 1

tan'x+tan 'y = tan~
y 1—xy
Thus,
—1 a+b _ 1

=tan [—1_ab) =tan (%)
On comparing we get,
o — a+hb

x= 1-ab
Hence Proved
6. Question

2
Show that ZTan_l X+ Si]l_l _ is constant for x =1, find the constant.
1+x°

Answer

; . -1 ia—1p 2X
Given:- 2tan™" (x) +sin™" ()

Take

2tan™1(x) + sin(

X
1+x2)

We know that, Formula

2xX
2tan'x = sin™?! ( )
1+ x2

Thus,

=2tan"1(x) + 2tan"1(x)
=4tan™1(x)

Now as given,

For, x =1

= 4tan~1(1)

= Constant

So,

2tan™1(x) + sin(

)=

1+x2
7 A. Question

Find the values of each of the following:

tan ! -{2 cos| 2sin” i
} 2

L8

Answer
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Given:- tan™! (2-:05 (2 sin‘l(i)))

Take

tan™! (Zcos (2 sin‘l(%)))

We know that, Formula

()
sin -] = —
2 6

Therefore,

by 1
cos(2 x =3
Thus,

=tan~! (Zcos (2 X E))

e 2cos(3)

=tan~?* (2 X g)

=tan~ (1)

1 s
tan™'| 2 (2'-1—)=—
an (cos sin (2) y

7 B. Question
Find the values of each of the following:

1

cos(sec" X —cosec"lx).|x =1

Answer

Given:- cos(sec™ix — cosec™x)
Take

cos(sec™tx — cosec™!x)

We know that, Formula

-1 -1 I
sec™ ' X+ cosec "X = —
2
Therefore,
il
—cos(z)
=0
So,

=cos(sec™'x — cosec™!x) =0
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8 A. Question

Solve the following equations for x:

a1
+tan = =

X

1 _ _
tan IZ—Ztan 12+ tan™!

o | =
| A

1
5
Answer
Given:-tan™*~ + 2tan™'- +tan"*- +tan"t- = =
4 2 6 X 4

Take

1 1 1 1
stan -+ 2tan = +tan -+ tan1-= =

4 2 & X 4

We know that, Formula

2X
2tan 'x = tan™! ( )
1—x2

Thus,

1
11 _ 2X_ 11 11 ‘1'[
stan !=+tan"}(—F)+ tan -+ tan"i1-= —
4 1-— 6 x4

4
11 _ = 11 11 b
=>tan 1;+tan (&) + tan 1g+tan 1= = n
— X
25

1 5 1 1
stan™'- +tan (=) + tan"!- +tan~i- =
4 12 & X

We know that, Formula

X+y
1—

1 1

tan'x +tan~'y = tan”

1 5
_ -+ 11 11 m
=tan 1(—“T*2,-,—)+tan 1g+tan 1;= "
4 1z )

=]

- - 41 g1 b1
=tan 1(ﬁ)+tan 1g+tan 1;= "

48
- 32 _q1 11 ™
=tan 1(E)+tan 1g+‘c:=m 1;= "

We know that, Formula

Xty
1—xy

1 1

tan'x +tan~'y = tan”

Andtan 1 = E

Thus,

2 .
=tan~?! (—‘Bﬁﬁ—l) +tant-= tan"'1
X

23 o

23s
= 41 _
=tan 1(%)+tan 2= tan*1
—_— X

258
_ 235 11 _
=tan~?! (E) +tan'-= tan'1
X

We know that, Formula
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1 X+y

tan"'x +tan !y = tan

Thus,

235 1
- ——+ _ 235
=tan~! (—222%@%) = tan~11, here =2 < 1
1—x— 226X

226 X

On comparing we get,

235 1

=25 =1

226 X

235x+226
= 3
226x—235

=235x+226 = 226x-235
=235x - 226x = 226 + 235

461
9

=Y =

8 B. Question

Solve the following equations for x:

) 1-x° )
I s -1 X 1 =X
3s1n ~—4cos -+ 2tan - =
1+x~ 1+x~ 1-x°
Answer
; . . _q 23 _q1+x® _q1 2
Given:- 3sin™!—— — 4 cos 11_:2+ 2tan™t—

1—x2

Take

. 1 2x _114xF _1 2x
=3sin' 5 —4cosTi S+ 2tanTi ;= <

We know that, Formula

2x
2tan 'x = sin? ( )

1+ x2
1—x?
2tan 'x = cos™?!
(1 + xz)
And
2X
2tan 'x = tan™! (—)
1—x2
Thus,

=3(2tan *(x)) — 4(2tan"*(x)) + 2(2tan"*(x)) = g

=6tan~(x) — 8tan~1(x) + 4tan 1 (x) = g
=2tan"}(x) = g
=stan~1(x) = E

Ll
=X =tan—
6
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=Y =

<
I'.\.ﬂ|'_.

8 C. Question

Solve the following equations for x:

a4 2x 4(1-x%) 2%
tan 1[ W_J—cotl =—.Xx=0
1-x- 2x 3

Answer

. ez
Given:- tan=! == 4 ot 15 = 2T x>0

1-x2 2% 3
Take
_1 2x _11-x* 21
=tan sttt ——= —
1-x 2x a2

We know that, Formula
1
cot™tx = tan? (—)
X

Thus,

1 2x 2n

-1 2x _
P + tan T 3

=tan~

We know that, Formula

2X
2tan 'x = tan™! ( )
1—x2

Thus,

=2tan"(x) + 2tan"(x) = 2?“
=4tan"1(x) = 23—“

=stan~1(x) = E

=X = tan%

=Y =

3
m'll"'

8 D. Question

Solve the following equations for x:

2tan”"(sinx) = tan ' (2secx ), x =

o | A

Answer

Given:- 2tan~(sinx) = tan (2 sec x),x # g
Take

2tan~!(sinx) = tan~1(2 sec x)

We know that, Formula
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2X
2tan 'x = tan™! ( )
1—x2

Thus, here x = sinx

2xsinx

=tan~! ( ) = tan"1(2 secx)

1-sinZx
We know that, Formula

cosx = 1— sin’x

2sinx
=>——=125ecx
cos®x
sinx
cosx
stanx =1
T
=¥ = —
4

Thus the solution isx = nm +E

8 E. Question

Solve the following equations for x:

L xP-1) 1 _1[ 2x J 2
Cos = +—tan = |=—
X" +1 2 1-x° 3

Answer
1 . _13’-’2—1 -1 2n
Given:- cgs +-tant— = —
x2+1 2 1-x2 3
Take
_qx*-1 1. 4 2x n
=2c0s T—+-tan T — = —
xZ+1 2 1—x2 3
1, 1% 1 1 2x Zn
=cos (——F—)+t-tanT —— = —
%2 +1 b 1-x2 3

We know that, Formula

cos (—x)= m—cos™?

1—x?
2tan'x = cos‘l( )

X

1+ x2

And,

2x
-1, _ -1
2tan” " x = tan (1 2)

Thus,

=1 — 2tan"2(x) + ; X 2tan”1(x) = 23_'”

=1 —tan"(x) = %ﬂ

stan }(x) =T — %ﬂ

m
=X = tan;
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=X = \,-"5
8 F. Question

Solve the following equations for x:

_l(x—l] _l(x—l] T
tan + tan =—
x -1 Xx+1 ol

Answer

. _q x—2 _q x+2
Given:-tan ! — + tan 1 — =
x—1 x+1

X 4
Take
_q x=2 _q1 X+2 n
=stan™'— +tan~1— = —
x—1 x+1 4

We know that, Formula
T
tan™'1=-
4
Thus,

_q x=2 _q1 X+2 _
=stan™'— +tan"'— = tan"'1
x—1 x+1

_q x-2 _ _q x+2
stan*— = tan"'1—tan 1 —
x—1 x+1
We know that, Formula
_ _ -y
tan"'x —tan 'y = tan!
+
K+2
_q x-2 _
=tan~!'=— = tan 1( )
x—1
E+1-X—-2
_q x-2 _
stan ! == =tan?! (x i z)
x—1
X+1
_q x-2 _ -1
=tan '*=— =tan? (—)
x—1 2x+3

On comparing we get,

x—1  2x+3

=>(2:\-:+3](:\-:—2] _
(x-1)

=(2x+3)(x-2)= -(x-1)
22x2-4Xx +3x-6=-x+1
=22x%2-x-6=-x+1

=22x2=7

9. Question
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_ a—b 9 (acosB+b
Prove that 2 tan 1[ tan—]:cos 1[—J

a+b 2 a+bcosh
Answer
Given:- 2tan! ( a-b tan (E)) = cos™? (35059""3)
a+b 2 at+bcos6
Take
LHS

=2tan™?! (E tan @))

We know that, Formula

1—x?
2tan'x = cos‘l( )

1+ x2

Thus,

. a(1—tan2(§)j+b(1+t3“2'®j
a(1+tanZ (g)jw(l—ta“z(g)j

=C0S5

Dividing numerator and denominator by (1 + tan® (a))' we get

2

—ranz(8
a(l an I:3))+b
1 1+tan2I:E)
o l—mnztg}
1+tan2(5}
We know that, Formula

1 — tan? %)

=C08"~

u

COSX =
X
2=
1+ tan (2)
Thus,
— —_1 [facosB+b
cos (a+bcosﬁ)
= RHS
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So,

2 tan-1 ::1—1314E (B) B _l(acosﬂ+b)
an atb 2 )T A\ beose

Hence Proved
10. Question
prove that:

_1 2ab 1 2xy 4 2ap
tan ———+tan ——— =tan ———, where a= ax - by and B=ay+bx.

a-—b- X" -y~ a-—b~

Answer

2ab _ 2
1 +tan~?

Given:-tan™" ——— N s

Take
LHS

_q1 Z2ab _1 2xy
=tan'——+tan 1 ——
az_bz xz_},z

We know that, Formula

X+y
1—xy

1 1

tan"'x +tan !y = tan”

Thus,

@) )

N zab 2KV
_(az_bz) )

zabxZ-zaby+zxyal-z2xyb®
(a2-b?)(x2-y2)
aZx24+bZyi-zabuy—ayZ-b2xZ—zabxy
(a2-b2)(x2-y2)

=tan~!

=tan~?!

1 2(abx®—aby?+xya®—xyb?)

=tan~
aZ?xZ+b%y?—2abxy—a®y®—bZx*—2abxy

Formula used:- a2 + b2 + 2ab = (a+b)?

_ pan1 2(0xiay)axby)
(ax—by)?—(aZy*+b2xZ+2abxy)
—tan-1 2{ax(bx+ay)+by(ay+bx)}

(ax—by)*—(bx+ay)?
As given

a= ax-by and B= ay+bx

Thus,
2af3
-1
tan™ —— g2
= RHS
So,
2ab 2xy 2af
-1 -1 _ -1
tan e + tan Xy tan o — 2
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Hence Proved
11. Question

For any a,b,x,y>0, prove that:

2 f3ab’—a*)2 [ 3xyi-x* 4 2a
gtan 1[—,} —tan W = =tan l—ﬁq_,where a=-ax by, B = bx + ay.

gl

3 2 3 2 2 2
b” —3a 3 v —3xX7y a~ —

Answer

. 2 _4 3ab®-a® 2 4 3uy®- 41 2«
Given:- =tan~! + Stan 1= e

3 b%®-3a’b 3 w2 -3y a?-pg=

Take
LHS

2 _q 3ab®*-3* 2 _q 3xy*-x
="tan~! + Stan 1=

3 b?-2a’b 3 y2-3x%y

Dividing numerator and denominator of 15t term and 2" term by b3 and y3 respectively.

2abZ—a? axyZ-x?
2 1 pe -1_ vy
Etal] b¥—zaZh + E tall yz_axzy
be va

(3)—(513
1- 3{ )

FEGRON

—bs bZ tam‘1
1-3(5)

We know that, Formula

.3
3tan 'x= tan? BX—X
1— 3x2

2
= -tan
3

Thus,
= 2[3 tan™! (E)}Jr 2 {3tan~* G)}
=2tan! ( ) +2tan™! (1-')

=2 (tan"* (2) + tan™! GD

We know that, Formula

X+y
1—xy

1 1

tan~tx +tan~

y = tan~

Thus,

®)+6)

BRECC

—2 tan~1 20
by —ax

As given,

ay + bx =B, -ax + by = a
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=2 tan~18
o

We know that, Formula

2X
2tan 'x = tan™! ( )

1—x2
Thus,
e
=tan —ﬁ“—z
1-(3)
=tan™! (ﬂg x = )
@ w2 —p2
—1 2af
=tan 10[2_'32
= RHS
So,
2 3ab®—a® 2 3xy? — x3 2ap
—tan!———+ —tan!———= tan?!
3 b3 —3a2b 3 y2— 3x%y 2 —p2
Hence Proved
MCQ
1. Question
Choose the correct answer
1+x° —4f1—x%?
If tan_l-[\/ \/ = ¢, then X2 =
l\h—x" —\/l—x"
A. sin 2a
B. sin a
C. cos 2a
D. cos a
Answer
We are given that,
_1[\}1 +x2—\1- xz]
tan =qa
V1+x2 441 —x2
We need to find the value of x2.
Take,
_1[\}1 +x2—\1- xz]
tan =qa
V1+x2 441 —x2
Multiply on both sides by tangent.
1 Vi+xZ—+1-—x2
= tan|tan =tana
Vi+x2+41—x2

Since, we know that tan(tan'! x) = x.
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So,

Vi+x2—41—x2

=
V1+xZ2+41 —x2

=tana

Or

V1+x2—41-—x2

Vi+x2+41—x2

tana =

Now, we need to simplify it in order to find x2. So, rationalize the denominator by multiplying and dividing by
f Z_ 1 _=%2
V1+x 1—x2

V1+x2— \,-"1—}{2) y (*uw"'l-l-}x{2 —\fl—xz)

=fana =
(m"'1+X2+\,"'l—X2 V1+x2—41-—x2

(V1I+xZ— ﬁl—XE)z
(\fl+x2+ fl—xQ){dl+x2— Jl—xQ}

Note the denominator is in the form: (x + y)(x - y), where

(X + y)x-y)=x2-y?

So,
= '—2)2
[1+x=—/1-x .
= tang = —— = - ()
{\," 1+:(2:| —(v1-x%)
Numerator:

Applying the algebraic identity in the numerator, (x - y)2 = x% + y2 - 2xy.

We can write as,

(Vi+x2- Jl—xz)z - (¢1+x2)2+ (\fl—xz)z —2J1+x5/1-x2

2
> (VI+2-{y1-%2) = (1+x)+(1-x3) - 2/T+ D)0 -x2)

Again using the identity, (x + y)(x - y) = % - y2.

2
> (VI —{1-%2) = 1+x2+1-x2—2/1- ()2

2 .
= (Vi+x2—V1—x2) =2-2y1—x%..(i0)
Denominator:

Solving the denominator, we get
(Vi+e) - (VI—%2) = (1+x) - (1 —x?)
= (um)z - (\fﬁ)g =1+x*—1+%?
= (VIFx2) = (VI=x2)” = 2% -..(iil)

Substituting values of Numerator and Denominator from (ii) and (iii) in equation (i),
2—2y1—x*

= tana =
2x2
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2(1-V1—x%)

=fana =
2x2
1—+1—x*
==tfanada=—————
Xz

By cross-multiplication,

s>x2tana=1-v(1-x%

=>V(l-xY)=1-x2tana

Squaring on both sides,

= [V(1 - xH1? =[1 - x? tan a]?

=>1-x*=(1)2 4+ (x2tan a)? - 2x2 tan a [, (x - y)2 = x% 4+ y? - 2xy]
=>1-x*=1+x"tan? a - 2x2 tan «
>x*tan?a-2x%tana+x*+1-1=0

=>x*tan? a-2x%tana + x* =0

Rearranging,

=>x*+x*tan?a-2x2tana =0

=x*(1 +tan?a) - 2x2tana = 0

= x% (secZa)-2x2tana =0 [, sec2x-tan?x = 1= 1 + tan? x = sec? x]
Taking x2 common from both terms,

= x2(x2sec2a-2tana) =0

=>x2=0o0or(x2sec2a-2tana) =0

But x% # 0 as according to the question, we need to find some value of X2.
=>xZsec2a-2tana =0

= xZsec?a =2tana

In order to find the value of x2, shift sec? a to Right Hand Side (RHS).

5 2tana
=X =

sec2qg

sin o

andtana = ,
COS0

Putting secZag = !
C

osZa
sina
2(S55a)
2 COS
1
cosZa

3 sina

=x2=2% X cos’d
cosa

= x2 = 2 sin a cos a

Using the trigonometric identity, 2 sin x cos x = sin 2x.
= x2 = sin 2a

2. Question

Choose the correct answer
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1 .4 04 .
The value of tan Ic@s_l — 511 I } is

RN Ji7

A 29
3
B. =2
3
¢ 3
29
D. >
29
Answer

We need to find the value of

tan {cos‘l— —sin!—
5\;@ \,"'ﬁ

1 4 }
Let,

_1—1 d si _1—4 b
cos =aand sin =
5v2 V17

4
= cosa = ——= andsinb = —
5V2 V17

Let us find sin a and cos b.
For sin a,

We know the trigonometric identity, sin? a + cos?a = 1

2 2

=sin“a=1-cos®a
=sina = V(1 - cos? a)
Substituting the value of cos a,

2

7

|-

and cosa =

We have sina = — -
V2 54/

1]

ra

[T}
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So, we can find tan a.

sina
v, tana =
cosa
7
52
1
5\-@
7
=—X 5\;@
5\-@

=tana=7...()

For cos b,

We know the trigonometric identity,
sinZb + cos?b =1
=cos?b=1-sinb

= cos b = V(1 -sin? b)

Substituting the value of sin b,

4
= cosbh = 1—(—)

V17

2

L 16
17
17 — 16
B 17
1
V17
. 4 1
We have sinb = — and cosbh = —.
V17 V17
So, we can find tan b.
- tanb sinb
o an " coshb
4
7
-1
V17
4
_ "7
= X 17
Viz "
=tan b =4 ...(ii)
We can write as,
1 4
tan {cos‘l— - sin‘l—} =tanfa—b
53 77) e bl

Now, we need to solve Right Hand Side (RHS).

We know the trigonometric identity,
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tana —tanb

tanla—b)=——
( ) 1+ tanatanb

Substituting the values of tan a and tan b from (i) and (ii),

7—4
1+ (7@
3
T 1+28
3
29
So,
e
dll4C0Ss — — 5111 —_— =
5\;@ \,"'ﬁ 29

3. Question

Choose the correct answer
-1 -1 -1 -
2tan” |cosec(tan™ x)—tan(cot™ x)| is equal to

A. cot™1x
B. n:i::r‘['ll
X
C. tan"1x
D. none of these
Answer
We need to find the value of 2 tan'! |cosec(tan™ x) - tan(cot™! x)|.
So, take
2 tan'! |cosec(tan™ x) - tan(cot™! x)|

Using property of inverse trigonometry,

cot™ x=tant-—
X

= 2tan"!|cosec (tan'x) — tan(cot 1 x)|

=2tan~?

1
cosec (tan™'x) — tan (tan‘lg)|

1
= 2tan ! |cosec (tan"*x) — ;|

Now, lety = tan'! x
So, tany = x

Substituting the value of tan'! x and x in the equation,

1
= 2tan"*|cosec (tan™1x) — tan(cot™* x)| = 2 tan™! |cosec y —
tany
Put,
1 siny
cosecy=—— andtany = ——
siny cosy
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1 1
= 2tan !|cosec (tan'x) — tan(cot™*x)| = 2tan"! [—— — ——
I ( ) [: )I siny sy
cosy
1 COS
=2tan"t|——— y
siny siny
1—cos
=2tan"? —y
siny

Since, we know the trigonometric identity,

1-cos2y=2sin?y

= 1—cosy = 251112%

Also, sin 2y = 2 siny cos 'y

= siny = 2 sinzmsz
2 2

We get,

_ -1
= 2tan P N
2

Then,

_ ¥
= 2tan~?! |tan—|
2

=2X

0 | 5

= 2 tan’! |cosec(tan'! x) - tan(cot! x)| = y
Puty = tan'l x as let above.

= 2 tan’! |cosec(tan'! x) - tan(cot! x)| = tan'l x
4. Question

Choose the correct answer

If cos 12 £ cost L = ¢, then X— _=y Cos 0+ =
a b a- ab b~

A. sin? a

B. cos? a

C.tan? «

D. cot? a
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Answer
We are given that,

Y

s=a

€Os™ " —+cos
a

We need to find the value of

X2 2

2~ op s« + bz

By property of inverse trigonometry,

costa + costb=cosl(ab-Vv(1-a2)V(l-b?))
So,

¥ _

b o

_lx
cos™ + cos

Y BN P S SR
= COS b 1 2 1 b2 =qa

Taking cosine on both sides,

-1 _
= C0S|CoS E_ 1_3_2 ’l—b—z =Ccosa

Using the property of inverse trigonometric function,

cos(cos™! x) = x

Using algebraic identity,

(x -y)?=x% + y% - 2xy

Xy 2 2xy x? y2
= (E) +c052(x—Ecosa= (1_3_2 -3

Simplifying it further,
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2.2 2 2 2..2
Xy 2xy X° y© X%y
= +cos’la——cosa=1————+

aZbz ab aZ b2 azb?

Shifting all terms at one side,

2..2 2.,2 2 2
X“y© XTy° X° y° 2xy

_ +—+—=——=cosa=1-cos’a
a2b?2 a?b?2 aZ b2 ab

Using trigonometric identity,
sin?x + cos?x =1

=sin2x =1 - cos? x

We get,
2 2
X°  2xy v
— — —~cosa+—=sin’a
az ab L

5. Question

Choose the correct answer

-1 -1 ¥y =1 3
The positive integral solution of the equation fall "X +C08 ~ ———= =5INl o is

1+y-
Ax=1ly=2
B.x=2,y=1
C.x=3,y=2

D.x=-2,y=-1
Answer

We need to find the positive integral solution of the equation:

tan"'x + cos™? = sin~!

-
ﬂm
=)

1 +y2

Using property of inverse trigonometry,

. _:L*uwl—}ri2
cos~lx =tan
Also,
X
-} -1
sinT'x =tan™' ——
V1 —x2
Taking,
. 3
tan 'x +cos™? = 5111‘1?
J1+y v10
2
1—(%) 3
+v T
N
= tan"'x +tan?! v = tan~! v10
— 2
S T
JI+Y 1- (=
V10
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1+ }’2 E
= tan"'x +tan?! v = tan~! — 5
J1I+y2 i)
1+y2—y? 3
1+ yz E
stanlx+tanlY—— = tan 1 2
_y 10-9
J1+y? 10
1 3
T+y2 )
= tan"lx + ‘cam‘lfy = tan‘“’—lf
\,l+y2 10
1 1+y? 3
= tan"'x + tan™! x Y = tan~! (— X \,’ﬁ)
(J1+y2 y ) V10

=

= tan'x + tan‘1§ =tan'3

Using the property of inverse trigonometry,

tan"'A+tan"'B = tan~! ( AtB )
B 1—AB
Similarly,
x4
=tan!| ——— |=tan!3
1
1- (%) (3—{)

Taking tangent on both sides of the equation,

1
X+
= tan|tan™? = tan[tan™1 3]

_X
y

Using property of inverse trigonometry,
tan(tan'l A) = A
Applying this property on both sides of the equation,

X+

b

= =3

1—-

|

Simplifying the equation,

Xy+1

b
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Cross-multiplying in the equation,
=Xy + 1 =3(y-x)
=Xy + 1 = 3y - 3x
=2xy+3x=3y-1
=2>x(y+3)=3y-1

3y—1

—x= v+3

We need to find positive integral solutions using the above result.

That is, we need to find solution which is positive as well as in integer form. A positive integer are all natural
numbers.

That is, x, y > 0.

So, keep the valuesofy =1, 2, 3, 4, ... and find x.

X 3(1)—1_1 3(2)—1_ 3(3)—1_4 3(4)—1_11 3(5)—1_7

143 2 24+3 3+3 3 4+3 7 5+3 4

Note that, only at y = 2, value is x is positive integer.
Thus, the positive integral solution of the given equationisx =1,y = 2.
6. Question

Choose the correct answer

. _ T
If sin"'x —cos ™ x =—, then x =

o
'J|r4j |J||—l
V]

| =

D. none of these
Answer

We are given that,

- — T .
sin"'x —coslx = ()

We need to find the value of x.

By using the property of inverse trigonometry,
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-1 -1 n
sin” " X + cos X=§

We can find the value of sin'l x in the terms of cos! x.

T

= sintx= 3~ cos™ !

X
Substituting the value of sin'! x in equation (i),
T s
-1 -1
——(C0S "X|—C0§ "X=—
(5 —cosx) :

Simplifying it further,

T _1 L, T
7 TCosTIX—cosTix =
™ L, T
=>§—2c05 X=7
= 2cosix=n-1
2 6
3m—m
T 6
21
6
= coslx =2
6

Multiplying cosine on both sides of the equation,

™
1x] = cos—

= cos[cos”
[ 6

Using property of inverse trigonometry,

cos[cos™! x] = x

s
= X = C05—
6

And we know the value,

T \,"'5
C0S— = —
6 2

Therefore,

V3

XT3

7. Question

Choose the correct answer

sin[cet'l{tan(cos'l x)} | is equal to

Get More Learning Materials Here: &

@g www.studentbro.in



D. none of these
Answer

We need to find the value of

sin [cot™! {tan (cos! x)}]...(i)

We can solve such equation by letting the inner most trigonometric function (here, cos™! x) as some variable,

and solve systematically following BODMAS rule and other trigonometric identities.

Letcosix =y
We can re-write the equation (i),
sin [cot {tan (cos x)}] = sin [cot {tan y}]

Using trigonometric identity,

tany = cot (g - y)

[, cot G—y) lies in 15t Quadrant and sine, cosine, tangent and cot are positive in 15t Quadrant]

= sin[cot™}{tan(cos 1 x)}] = sin[cot‘l [cot (g— y)}]

Using property of inverse trigonometry,

cot(cot x) = x
g8
= sin[cot™Htan(cos 1 x)}] = sin [E - y]
Using trigonometric identity,
g
cosy = sin (5_ y)
- . Cfm
Substituting this value of sin (E_ y),

= sin[cot™}{tan(cos™* x)}] = cosy

We had let above that cos! x = y.

If,

coslx=y

=X = COS Y

Therefore,
sin[cot™{tan(cos™'x)}] = x

8. Question

Choose the correct answer

The number of solutions of the equation tan ! 2x + tan " 3x = T is
4

A 2
B.3
C.1

D. none of these
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Answer

We need to find the number of solutions of the equation,
s
tan '2x +tan ! 3x = 3

We shall apply the property of inverse trigonometry, that is,

tan!A+tan !B = tan™?! ( AtD )
B 1—AB
So,
2x 4+ 3x T
tan~t (—) =—
1—(2x)(3x)) 4
; _1( bx ) s
= —
W1 Tex2) T 1

Taking tangent on both sides of the equation,

bx T
1— 6x2)] =tany

Using property of inverse trigonometry,

= tan [tan‘l (

tan(tan'l A) = A

Also,

t T 1
an— =
4

We get,

bx 1
= =
1— 6x2

Simplifying it,

=5x = 1 - 6x?

= 6x2 + 5x -1 =0

Since, this is a quadratic equation, it is clear that it will have 2 solutions.
Let us check:

We have,

6x2+5x-1=0
=>6x2+6x-x-1=0
=26Xx(X+1)-(x+1)=0
=>(6x-1)(x+1)=0
=(6x-1)=0o0or(x+1)=0

=26x=1orx=-1

=2X=—-0rx=-1

6
Hence, there are 2 solutions of the given equation.
9. Question

Choose the correct answer
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-

-

_ St _
If o =tan l[tanTJ and } = tan 1[—tan

A da =38
B. 3a = 4B

C. Cf_—ﬁ:

—_
S =

D. none of these
Answer

We are given that,
. 5m . Zm
a=tan " (tan— ) andf=tan"" | —tan—
4 3
Take,
. 5m
a = tan (tan T)

We can write 1—“ as,

5 4 T
PR
Then,

o =tan™! (tan (TL'-I— 9)

Also, by trigonometric identity

t ( + TL—) t I
ANl T +—— | =1an—
4 4

[, tan (‘]‘L’—FE) lies in 1ll Quadrant and tangent is positive in Ill Quadrant]

™
= a=tan"? (tang)

-
J,then
3

Using the property of inverse trigonometry, that is, tan'l(tan A) = A.

0
=0a=—
4
Now, take
21
B =tan"?! (— tan?)

. 2
We can write ?ﬂ as,

21 T
_=T[__
3 3

Then,

B =tan"! (— tan (TE — g))

By trigonometric identity,

Get More Learning Materials Here: &

@g www.studentbro.in



tan (TI.' - g) = - tang

[, tan (n—g) lies in Il Quadrant and tangent is negative in Il Quadrant]

= B =tan™! (— (— tang))

= B =tan™! (tang)

Using the property of inverse trigonometry, that is, tan'l(tan A) = A.

T
= [F==

P 3
We have,

s q s
a=_an B—3

=>4a=mnand 3 =mn

Since, the values of 4a and 33 are same, that is,

da=3B=nm
Therefore,
da = 3B

10. Question

Choose the correct answer

The number of real solutions of the equation m = -JEsin_l(sin X),-T=x=<mis
A.0

B.1

C.2

D. infinite

Answer

We are given with equation:

V(1 + cos 2x) = v2 sin"}(sin x) ...(i)

Where -m=x=n

We need to find the number of real solutions of the given equation.
Using trigonometric identity,

€os 2x = cos? x - sin? x

= €0s 2X = cos2 X - (1 - cos? x) [, sin? x + cos?2 x = 1 = sin? x = 1 - cos? x]

cos? x - 1 + cos? x

= CO0S 2X
= €05 2x =2 cos? x - 1
=1 + cos 2x = 2 cos? x
Substituting the value of (1 + cos 2x) in equation (i),

V(2 cos? x) = V2 sin"L(sin x)
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= V2 |cos x| = V2 sinl(sin x)
V2 will get cancelled from each sides,

= |cos x| = sin"I(sin x)

»

Take interval x (—g g)

™

|cos x| is positive in interval (—EE), hence |cos x| = cos x.

And, sin x is also positive in interval (—g g) hence sin"l(sin x) = x.

»

So, |cos x| = sin"l(sin x)
= C0S X = X

If we draw y = cos x and y = x on the same graph, we will notice that they intersect at one point, thus giving
us 1 solution.

-, There is 1 solution of the given equation in interval (—EE)

Take interval x € [—T[,— E):
2
|cos x| is negative in interval [—n,—g), hence |cos x| = -cos Xx.
And, sin x is also negative in interval [—TI.', —E) hence sin"I(sin (m + x)) = 1 + x.

So, |cos x| = sin"(sin x)
=-C0S X =T + X
= C0S X = -Tl - X

If we draw y = cos x and y = -t - x on the same graph, we will notice that they intersect at one point, thus
giving us 1 solution.

.., There is 1 solution of the given equation in interval [—Tf, —g)
Take interval x € Gn]

|cos x| is negative in interval Gn] hence |cos x| = -cos x.

And, sin x is positive in interval Gn] hence sin“1(sin (-1 - x)) = -m - x.

So, |cos x| = sin"l(sin x)
=-C0S X = -Tl - X

= -C0S X = (T + X)

= COSX =T+ X

If we draw y = cos x and y = 11 + x on the same graph, we will notice that they doesn’t intersect at any point,
thus giving us no solution.

., There is 0 solution of the given equation in interval (En]

Hence, we get 2 solutions of the given equation in interval [-m, 1].
11. Question

Choose the correct answer
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If x < 0,y < 0 such that xy = 1, then tanlx + tan"ly equals

A.

o | A

o
|
(R

C.-n

D. none of these

Answer

We are given that,

xy=1,x<0andy<0

We need to find the value of tan'l x + tanly.
Using the property of inverse trigonometry,

x+y)
1-—xy

tan"'x +tan 'y =tan! (

We already know the value of xy, that is, xy = 1.
Also, we know that x, y < 0.

Substituting xy = 1 in denominator,

X+
tan'x +tan~ 'y =tan™! (_y)
1-1
X+y
an 5

And since (x + y) = negative value = integer = -a (say).
a

— -1(_ _

= tan ( 0)

=tanl x + tanly = tanl -w ...(i)

Using value of inverse trigonometry,

T
—0n = — —

2

tan~t

Substituting the value of tan! -» in the equation (i), we get

T

tan"'x+tan"ly = — 3

12. Question

Choose the correct answer

B _ T u
If u = cot 1{ tane}—tan 1{ tan(—]} then, tan[;—:} =

-

A Jtan B

B. Jcoto
C.tan 6
D. cot©
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Answer

We are given with

u = cot'l{vtan 6} - tan'1{vtan 6}

We need to find the value of tan G— E)

Let vtan 6 = x

Then, u = cot'1{vtan 6} - tan"1{vtan 6} can be written as
u=cotlx-tanlx..(i

We know by the property of inverse trigonometry,

T
cot™'x+tantx = 3
Or,

T
cot™'x=——tan"'x

2
Substituting the value of cot™! x in equation (i), we get
u = (cot! x) - tan'® x

T

=u= (E—tan‘lx) —tan"'x

T

=——tan?! 1
2

X—tan " x

T[ 1
=——2tan" " x
Rearranging the equation,

T
= u+2tan‘1x=§

= 2tan"lx = T u
S 2
Now, divide by 2 on both sides of the equation.

N T
2tan” " x g—ll
=1 =

2 2
L
= tan IXZ%_E
m 1 u
=3%373
T ou
1 2

Taking tangent on both sides, we get

T u
= tan(tan 'x) = tan{—— =
(tan~'x) = tan (3 - 3

Using property of inverse trigonometry,

tan(tan'! x) = x
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=X= tan(g—g)

Recall the value of x. That is, x = vtan 6
T u

=tan|—— =) =+tanb
(3-3)=V

13. Question

Choose the correct answer

6 2 6 >
=5 then 4x~ —12xycos—+9y" =

— —

X 4V
If cos™' = +cos™! =
3 2

A. 36

B. 36 - 36 cos 6
C.18-18cos 6
D.18 + 18 cos 6
Answer

We are given with,

cos™1% + cosE =2 (i)

3 2 2
We need to find the value of

0

4x? — 12 xy cos + 9y?
Take Left Hand Side (LHS) of equation (i),
Using the property of inverse trigonometry,
cos*A+ cos™!B= cos‘l(AB —J1—AzJ1— Bz)

Putting A = g and B = g

X ¥
LHS = cos™ =+ cos™1%
3 2

s ) -G -0

= LHS = cos™? X_ 1—— 1—y—

= LHS = cos™? X_ 9% 4y

Equate LHS to RHS.

cos1 [ 2 - Skl et il
6 9 4 2

Taking cosine on both sides,
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w2
= cos|cos™? o P2oxX
6 9

Using property of inverse trigonometry,

=Cos
2

cos(cost A) = A

Xy (9—-x2 |[4-—y?

M x %3
Simplifying the equation,
Xy VI —x2 /4 —y? 0
%6 3 2 %2
Xy V9-—x2/4—y? 0
—— = COS—
6 6
oy ]
=Xy —4/9 Jd—yi=6 cos;,

I T —
=:-xy—6cosi=\;9—x2v4—y2

Squaring on both sides,

2
[xy 6cos ] —[\f —X2 yz]
Using algebraic identity,

(A-B)2 =A%+ B2-2AB

2

6 6
= (xy)? + (6 cosi) —2(xy) (6 cos— ) (9—x2)(4—y?)
0 8
x’y? + 36 coszi — 12xycos- =36 — 9y? — 4x? + x%y?
0 0
= x?y? —x?y? + 4x? + 9y? — 12xy coss = 36 — 36 coszi

2__ 9 2 _ _ 29
= 4x 12xyc052+9y = 36 —36¢co0s8 5

Using trigonometric identity,

cos 26 = cos? 0 - sin? 6 ...(ii)

sin 0 + cos? 68 = 1=5sin2 6 = 1 - cos? O ...(iii)

Putting value of sin? © from equation (iii) in equation (ii), we get
cos 26 = cos? 0 - (1 - cos? 8)

Or, cos 20 = cos?2 8 - 1 + cos? 8

Or,cos 20 =2cos?0-1

Or, 2 cos? 8 =cos 20 + 1

Replace 6 by 6/2.

0 2x8

21:0325:033 +1
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3]
= 2c052§= cosf +1

Substituting the value of 2 coszg in
2 B 2 28
4x° — lzxycosiJr 9y~ = 36— 36 Cos 5
2 B 2 28

= 4x° — lzxycosiJr 9y =36 — 18 (2 CoS E)
0

= 4x? — 12xy cos + 9y? =36 — 18(cosB + 1)
0

= 4x% — 12xycosi+ 9y? =36 — 18cosf— 18

0
= 4x? — 12xy cos + 9y? = 18 — 18cos B

14. Question

Choose the correct answer

3x 2x -y
Ifo_:tan_l[ V33 ],D:tan_l[ i }],thena—B=

2y —Xx

A.

w
wla oA

Q)
o | A

Answer

We are given with,

ﬁh
a=tan?
2y — X

B =tan"! (ZX _ y)

V3y

We need to find the value of a - B.

So,

[3x 2x —
g —tan-1| Y P y
a—f =tan (Zy — x) tan ( Ty )

Using the property of inverse trigonometry,

A—B)

tan!A—tan"!B = tan™?! (
1+ AB

So,
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a—pB=tan! o V3y
a V3x \[2x—y
1+
Zy —X \,@y

V3xx\3y— (2x—y)(2y—x)
: V3y(2y — x)
V3y(2y — x) +V3x(2x—y)
V3y(2y — x)

=a—f=tan"

V3x x V3y — (2x— y)(2y — %)
V3y(2y — x)
V3y(2y —x) )
V3y(2y — x) +3x(2x—¥)

=:-0(—B=tan‘1(

3xy — 4xy + 2x? + 2y% — xy )
24/3y2 —/3xy + 2¢/3x2 —/3xy

=:-o:—[3=ta11‘1(

2x% 4+ 2y% — 2xy )

=a—fB=tan?
B (Ew@xz + 2/3y2 — 24/3xy

Simplifying it further,

2x% + 2y% — 2xy )

=a—f=tan"?
B (\,@(sz + 2y2 — 2xy)

The term (2x2 + 2y? - 2xy) gets cancelled from numerator and denominator.

1
= a—f =tan (E)

Using the value of inverse trigonometry,

e
na—f—g

15. Question

Choose the correct answer

Let px) = eCUS_lfﬂ'nlx—T 3} Then f(8 /9) =

om/18
A- e.j

137/18
B- e.

-2n/18
C- e.

D. none of these
Answer

We are given with,
f(X) _ ecos_l{sin{zﬁgjl}

We need to find f(%ﬂ).
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We just need to find put x = 89—“ in f(x).
So,

f(a_ﬂ—) _ ecos_l{sin{sf;—ﬂ+%jl}

9

Simplify the equation,

f(a_ﬂ) _ ecos_l{sin{w)}

9

- f(ﬂ_‘]‘[) _ ecos_l{sin(lf;ﬂ)}
9

Using trigonometric identity,
‘]T .

Cos (E - B) =sinB

8 —1 m 1lm

f(5) = oo oo

. f(g_“) _ o5 oo 5}
9

- f(ﬂ_‘]‘[) _ ecos_l{cos{—%)}

9
Using trigonometric identity,

cos (-6) = cos O
8 _ 13
- f(_“) — o0 oo 5}
9
Using property of inverse trigonometry,

cosl(cos B) =B
8m (i

= i(g) =<l

16. Question

Choose the correct answer
1 al
1 ctan 2 't
tan  — +tan H iIs equal to

A.0

(S

C.-1
D. none of these
Answer

We need to find the value of
1 2
tan™'— + tan~! —

11 11

Using property of inverse trigonometry,
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A—i—B)

tan"'A+tan'B = tan~! (
1—AB

Replacing the values of A by 1—11 and B by %

1 2
-1 e P | 11
tan 11+tan 11 tan - i) 1)
11/\11

Solving it further,

1+2
=tan~?! 112
1
121
3
-1 11
= tan (1212
121
3
_ -1 11
= tan <_£
121
=ta11‘1(i><g)
11 119
_ tan-1 (3 *® ll)
119
33
(3
an” | 5
=0.27

Thus, none of this match the result.
17. Question

Choose the correct answer

et

X -
1——COS !
-

-

If cos™ " — @, then 9x2 - 12xy cos 6 + 4y2 is equal to

L)

A. 36
B. -36 sin% 0
C. 36 sin% 6

D. 36 cos? 0
Answer

We are given with,

X ¥
cos =+ cosi==0
2 3

We need to find the value of 9x2 - 12xy cos 6 + 4y2.

Using property of inverse trigonometry,
cos A+ cos'B= cos‘l(AB —J1—AZJ1-— Bz)

Take Left Hand Side (LHS) of:
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X ¥
cos =+ cosi==0
2 3

Replace A by ; and B by g

LY

X
LHS = cos™ =+ cos
2 3

e 0 -0 [i-@)

=cosTH o |1 [1-%
cos™ | 2 5

— w2 — 2

—cos™t |2 - Skl b
6 4 9

Further solving,

4 —w2 /g —y2
zms_l(ﬁ_w} x2,/9 y)

6 2 3

We shall equate LHS to RHS,

_1(){3{ \.m\f‘}——y?)
Cos —_—— =0

6 2 3

Taking cosine on both sides,

[ _1(xy \.m\,’ry?)]
cos |cos —_—— = cos0

6 2 3

Using property of inverse trigonometry,

cos(cost A) = A

So,
=:-g—\"%_}ﬂ”g_y2 = cosB@
6 2 3
Xy V4-x2,/9-—y?
=—— = cosB
6 6
Xy— V4 —x2,/9—y?
= cosB

6
By cross-multiplying,
=Xy - V(4 -x2) V(9 -y2) =6 cos 0
Rearranging it,
= Xy - 6 cos B = V(4 - x2) V(9 - y?)
Squaring on both sides,
=[xy - 6 cos 8]% = [V(4 - x2) V(9 - y?)]?

Using algebraic identity,
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(a-b)? =a’+b?-2ab

= (xy)? + (6 cos 8)? - 2(xy)(6 cos 8) = (4 - x2)(9 - y?)

= x2y? 4 36 cos? B - 12xy cos B = 36 - 9x? - 4y2 + x2y?
= x2y2 - x2y? 4+ 9x2 - 12xy cos 8 + 4y? = 36 - 36 cos? O
= 9x2 - 12xy cos 0 + 4y? = 36 (1 - cos? 0)

Using trigonometric identity,

sin2@ + cos26 =1

=sin20 =1-cos?0

Substituting the value of (1 - cos? 8), we get

= 9x2 - 12xy cos 8 + 4y2 = 36 sin? 0

18. Question

Choose the correct answer
If tan"! 3 + tan"1x = tan™! 8, then x =

A.5

l}llp_l

5
C..

14

14
q

Answer

We are given with,

tanl3 +tanlx =tanl8

We need to find the value of x.

Using property of inverse trigonometry,

A—i—B)

tan"'A+tan'B = tan~! (
1—AB

Let us replace A by 3 and B by x.

3+x
1-—- (3)(}{))

tan™'3 +tan"'x = tan™?! (

=tan‘1(3+x)

1-3x

Since, according to the question
tan'l 3 + tan'l x =tan'l 8

So,

3+x
1—-3x

= tan~! ( ) =tan~'8

Taking tangent on both sides,
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X )] = tan[tan~! 8]

= tan|tan™?! (
[ 1-3x

Using property of inverse trigonometry,

tan(tan'l A) = A
3+x

= ES
1—-3x

Now, in order to find x, we need to solve the linear equation.
By cross-multiplying,

=3+ x = 8(1 - 3x)

=3+ x=8-24x

=24x +x=8-3

=25x=5
5

=:-x—25
1

=:-x—5

19. Question

Choose the correct answer

.1 337w .
The value of sin cos—— | is

Answer

We need to find the value of sin~* (cosﬂ).

.1 331 g 3T
51N (COST) = 5in (COS (61’[ + ?))

[__ 33m (6 +3T[)]
., COS = = cos| 6T =

Using the trigonometric identity,
cos(6T+ 8) = cos@

As the function lies in | Quadrant and so it will be positive.

. _1( 33T|.') . _1( 31‘[)
= sin” [ cos—— | = sin” " | cos—
5 5
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Using the trigonometric identity,

T
cosB = sin (E — Ei)
. _1( 33T|.') . _1( . (TL’ ?:-TI.'))
== — | = _——
sin™" | cos = sin™" | sin 7T
Using property of inverse trigonometry,
sinl(sin A) = A

m 31

2 5

bm—6m
=0

T
10

20. Question

Choose the correct answer

-1 St - 1] Sty .
The value of cos ces? +s1n 5111? is

A.

o | A

Lh
-

= W
A

D.0
Answer

We need to find the value of:
cos~ ! (cos BW) +sin™?! (sin STE)
3 3

Let us simplify the trigonometric function.

We can write as:

5 T
cos? = COS (ZTII— 5)
Similarly,

5 T
5111? = sin (?.TL'— 5)

1 5w i 5w

= COS (cos?) + sin (5111?)

=cos™! (cos (?.TI.'— g)) + sin™? (sill (ZTE - g))

Since, cos (ZT[ — g) lies on IV Quadrant and cosine is positive in IV Quadrant.
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-, COS (ZTII - g) = cosg

And since, sin (211— g) lies on IV Quadrant and sine is negative in IV Quadrant.

~, 8in (2’1‘[ — g) =— sing

= cos™* (COSSB—H) + sin™? (sini—ﬂ) = cos™? (cosg) +sin™?* (— sing)
=cos™! (cosg) —sin™?! (sing)

Using property of inverse trigonometry,

sin"l(sin A) = A and cos'l(cos A) = A

= cos ! (cos STE) + sin‘l( i BW) r.r.
— sin— | = - ——
3 3 3 3

=0
21. Question

Choose the correct answer
; L& a3
S 1 2C0s ? is equal to

6
25
24
25
c.
5
p. 2%
25
Answer

We need to find the value of:

anfoor(-D)

Let cos™? (—E) =X

=]

Take cosine on both sides, we get

3
cos [cos‘l (— E)] = COSX

Using property of inverse trigonometry,

cos(cos'l A) = A
3

= —— = COSX
5

We have the value of cos x, let us find the value of sin x.
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By trigonometric identity,

sin2 x + cos? x =1
=sin2x = 1 - cos? x
= sinx = /1 — cos?x
Putting cosx = — E
3 2
- =63
5
1 9
B 25
25—9
—J 25
16
-~ J25
4
5
Now,

3
sin {2 cos™ ! (— E)} = 5in 2x

Using the trigonometric identity,

sin 2xX = 2 sin x cos X

3
= sin{z cos‘l(— E)} =2s5inxcosx

Putting the value of sinx = = and cosx = — 5,
5 4 3
—2X—X—=
5
24
25

22. Question

Choose the correct answer

If 6 =sin {sin( —600° }} then one of the possible values of 8 is

Al
3
B. T
2
-
c. =™
3
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Answer

We are given that,

8 = sin! {sin (-600°)}

We know that,

sin (2m - 6) = sin (4n - 6) = sin (6bn-6) =sin (8n-0) = ... =-sin O
As, sin (2 - 8), sin (4m - 6), sin (6t - ), ... all lie in IV Quadrant where sine function is negative.
So,

If we replace 6 by 600°, then we can write as

sin (4m - 600°) = -sin 600°

Or,

sin (4m - 600°) = sin (-600°)

Or,

sin (720° - 600°) = sin (-600°) ...(i)

[, 4n =4 x 180° = 720° < 600°]

Thus, we have

8 = sin’! {sin (-600°)}

=0 = sin’! {sin (720° - 600°)} [from equation (i)]
=0 = sin’! {sin 120°} ...(ii)

We know that,

sin (m-06) =sin(3n-0) =sin(51-6) =... =sin0O
As, sin (mt - 0), sin (31 - 0), sin (51 - 6), ... all lie in Il Quadrant where sine function is positive.
So,

If we replace 6 by 120°, then we can write as

sin (- 120°) = sin 120°

Or,

sin (180° - 120°) = sin 120° ...(iii)

[, m=180° < 120°]

Thus, from equation (ii),

8 = sin’! {sin 120°}

=0 = sin’! {sin (180° - 120°)} [from equation (iii)]
=0 = sin’! {sin 60°}

Using property of inverse trigonometry,

sin'l (sin A) = A

=0 = 60°
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=>9=§

23. Question

Choose the correct answer

1-x _
= +2tan”
1+x°

o 2x _
If3mn1[ qJ—4c031
1+x~

2x s ,
~ | =—, then x is equal to
1-x° 3

Answer

We are given that,

2x 1—x2 2% T
P -1 -1 _
3 sin (1+X2)—4cos (1+X2)+2tan (1_X2)—3

We need to find the value of x.

We know that by trigonometric identity, we can represent sin 6, cos 6 and tan 8 in terms of tan 6.

Note,
120 ( 2tan® )
Sy = 1+tan2@
i~ 1—tan’0
oS8 =\1+tanzo
tan1 20 ( 2tan@ )
ML =\1 _"tanze

So, in the equation given in the question, let x = tan 6.

Re-writing the equation,

2x 1—x* 2x i
P -1 -1 _
3sin (1+X2)—4cos (1+X2)+2tan (1_X2)—3

35 _1( 2tan® ) 4cos 1—tan®6 ot _1( 2tan® ) ™
=8 T anze cos 1+ tan?8 M \T—tanze) "3

Substituting the values of trigonometric identities,

s
= 3sin!(5in20) — 4 cos 1(cos28) + 2tan" (tan 28) = 3

Using the property of inverse trigonometry, we have

sinl (sin A) = A, cos! (cos A) = A and tan'! (tan A) = A

T
:3x29—4x29+2x28=§
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T
= 66— 80+40 =2

i
=>29=§

m 1
=>B=§XE

i
=>9=g

Now, in order to find the value of x, recall
X =tan 6

Substitute the value of 6 derived above,

T
= x=tan—-
6

24. Question

Choose the correct answer

-1 S | ;
If 4cos™ x +sin™ x = . then the value of x is

A.

a_‘] 1| o
3 tﬁﬁ”—‘

'é:ﬂ| 2 [

Answer

We are given that,

4 costx +sinlx=m..(i)

We need to find the value of x.

Using the property of inverse trigonometry,

1 -1 n
sin™" 0 + cos E}=§

e § 0=—— -1 4]
= sin > COS
Replacing 0 by x, we get

T

= sin"lx = 3" cos~ !

X

Substituting the value of sin'l x in (i),

4costx+sinlx=n
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™
= 4costx+ (5_ cos‘lx) =T

-1 n -1
=4c0s "X+—-—cCO05 "X=T

= 3 cos X=TII—§

= 3 cos x=§

= coslx=—x

old A
W=

= cos ix=

Taking cosines on both sides,

= cos[cos1x] = cos¢
™
= X = COS—
6
V3
=S X=—
2

25. Question

Choose the correct answer

If tan~ x+1, tan 2 = tan~!(—7). then the value of x is
x-1 X

A. 0

B. -2

C.1

D. 2

Answer

We are given that,

-1(xH “1(EhY _ panti(— i
tan (x_l)than ( - )— tan~*(=7) ...(1)
We need to find the value of x.

Using the property of inverse trigonometry,

A+B)

tan!A+tan !B = tan™?! (
1—AB

Replace A by % and B by 2=,
X— X

XxX+1 x—1
tan~? (E) + tan~! (X;l) —tan1 (X — l) + ( X_ )
- (55

Putting this value in equation (i),

X+1 x—1
tan™! (—) + tan™! (—) =tan~1(-7)
Xx—1 X
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[ ED)+ )
- (35 (55)
Taking tangent on both sides,
(D550
-2 5%

Using the property of inverse trigonometry,

= tan"}(-7)

= tan~

= tan[tan"*(-7)]

= tan |tan™

tan(tan'l A) = A
D+
-G %)
Cross-multiplying, we get
Xx+1 x—1 X+1Iyx—1
= (x— 1)+( X )=_7[1_(X—1)( X )]

Simplifying the equation in order to find the value of x,

=-7

x(x+ 1)+(x—1)(x—1)_ X(x—1)— (x+1)(x—1)
= x(x— 1) B _7[ x(x—1)

Let us cancel the denominator from both sides of the equation.
2X(X+ 1)+ (x-1)(x-1)=-7[x(x-1) - (x + 1)(x - 1)]
=x2+x+ (x-1P =-7[x? - x- (x + 1)(x - 1)]

Using the algebraic identity,

(a-b) =a?+b?-2ab

And, (a + b)(a - b) = & - b?
>x2+Xx+X+1-2x=-7[x%-x-(x2-1)]
=22x2-x+1=-7[x2-x-x%+1]

=2x2-x+1=-7[1-x]

=2x2-x+1=-7+ 7x

22x2-x-7x+1+7=0

=2x2-8x+8=0

=2(x2-4x+4)=0

=>x2-4x+4=0

We need to solve the quadratic equation to find the value of x.
=>x2-2x-2x+4=0

=>x(x-2)-2(x-2)=0

=>(x-2)(x-2)=0

=>xX=20rx=2

Hence, x = 2.
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26. Question
Choose the correct answer
If cos™'x = sin~! x - then

A.im{il

=&

B. ()ﬁc:L

D.x>0
Answer

We are given that,

1 1

COS™ X > sin™* X

We need to find the range of x.

Using the property of inverse trigonometry,

-1 -1 TE
sin” " x + cos X=E

Or,

T

= sintx= 3~ cos™ !

X

So, re-writing the inequality,

1 1

Cos™ X > sin™t X

T

1 -1
X> - —CO0S
2

= C0S8~ X

Adding cos® x on both sides of the inequality,

1

-1 -1 TE -1 -
= C08 X+ cos X:}E_COS X+ Co8 "X

_1 T[
= 2 Cos x>§

Dividing both sides of the inequality by 2,

2cos‘1x> s
e
2 2

B =

_l TE
= COS x>;

Taking cosine on both sides of the inequality,
s
= cos[cos™x] = cos

- 1
=X>——=
V2

= is the minimum value of x, while the maximum value of cosine function is 1.
J
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1
= —<x<1
V2

27. Question

Choose the correct answer

a b
In a AABC, If Cis a right angle, then tan'l[ J— tan'l [ _J =
b+c c+a

A.

wil A

=

olg

o A

Answer

We are given that,

AABC is a right-angled triangle at C.
Let the sides of the AABC be

AC=0b
BC =a
AB = ¢

By Pythagoras theorem, where C is the right angle,
(AC)? + (BC)? = (AB)?

= b2 + a2 = 2

Or,

a2+ b2=c?..(0)

Using the property of inverse trigonometry,

A—i—B)

tan"'A+tan'B = tan~! (
1—AB

Replacing A by (i) and B by (L)

b+c c+a

-1 a -1 b -1
= tan (—) +tan™'|—— ) =tan
b+c c+a

a(c+a) +b(b+c)
) (b+c)(c+a)
(b+c)(c+a)—ab
(b+c)(c+a)

p— ac+a?+b?+bc (b+c)(c+a)
=t (b+c)(c+a) *\bc+ab+c2+ac—ab
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(@ (b . aZ+b?®+ac+bc
= tan~ (—) +tan” (—) = tan~
b+c c+a cZ+ac+bc

Substituting the value of a2 + b? from equation (i),

. cZ+ac+hc
=tan | ———
c2+ac+bc

=tanl

a b T
= tan~? (m) +tan? (c " a) =7

28. Question

Choose the correct answer

3 .
The value of sin lsin_l 6 is
4 8

-

1
33
Answer
We need to find the value of

(1 . _ V63
sin{—sin™ ——
4 8

. _1463
Let sin “?=x

Now, take sine on both sides,

V63

sin [sin‘ ? = sinx

Using the property of inverse trigonometry,
sin(sinl A) = A

Ve
= SINX = ?

Let us find the value of cos x.
We know by trigonometric identity, that
sin?x + cos?x = 1

=c0sZx =1 -sin? x
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M — einZw
= C0SX =4/ 1 —sin?x

Put the value of sin x,

We have,
, (1 , 1\.@) 71
5in ESlIl_ = SlIl(—X)

. 1, _q463 ., X .
= sm(— sin “—) = ginZ...(i)
4 g 4

Using the trigonometric identity,

Cos 2x = cos? X - sin? x
= c0s 2x = (1 - sin2x) - sin? x [, sin? x + cos? x = 1]

= cos 2x = 1 - sin? x - sin? x
=cos2x =1-2sin?x
Or,

2 sin?x =1 - cos 2x

5 1—cos2x

=sin"x=——"
2

. 1—cos2x

=sinx= |———
2

Replacing x by x/4,

X Jl—cos(Zx%)

= sin— =
4 2

1 — coss
2

Substituting the value of sinf in equation (i),

== X
. 1, _q{v63 1—cos- .
sin (—sm “—) — [ ()
4 g 2
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Using the trigonometric identity,

€os 2x = cos? x - sin? x
= €0s 2x = cos2 x - (1 - cos? x) [, sin? x + cos? x = 1]

2% -1 + cos®x

= COS 2X = CO0S
=cos2x =2 cos?x -1
Or,

2 cos?x = 1 + cos 2x

1+ cos2x
2

1+ cos2x
= COSX = ’f

Replacing x by x/2,

x JlJrcos(Zx%)

= cos’x =

= C0S; =
2 2

1+ cosx
B 2

Substituting the value of cosg in equation (ii),

—

1+ cosx
1 _1\.@ 1= 2
sin 45111 3 —\J >

Put the value of cos x as found above, cos x = 1/8.
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29. Question

Choose the correct answer
- R
cot[——ﬁcot ! BJ =
4

A. 4

B.6

C.5

D. none of these
Answer

We need to find the value of
T
o -1

cot (4 2 cot 3)

let2cotl3 =y

Then,
_ ¥
cot™13==2
2
y
=cot==3
2

Substituting 2 cot1 3 =y,

™ ™

R -1 — _
cot(4 2 cot 3) —cot(4 y)

Using the trigonometric identity,

cotAcotB+1

cOtf{lA—B)=——+——"—
( ) cotB —cotA
So,
T cotgcoty+ 1

coty — cotz

We know that,
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t1T 1
cot—=
4

= cot(z— 2c0t‘13) — L)
4 coty—1

We know that, by trigonometric identity,

2tany
tan2y = T tantv v

Take reciprocal of both sides,

1 1—tan®y
tan2y  2tany

1—tan®y
= cot2y = Stanv any

[ tan2y cot Zy]

1

1= cotZy
1

2x coty

= cot2y =

cot?’y—1
cot?y
1

Zx coty

cot’y—1
- 2coty

Puty = y/2.

cot2L — 1

Putting the value of cot y in equation (i),

cot2y — 1
ﬁZJ__|_1
T ?.CO’EE
= cot(—— 2cot‘13) ==y
4 cotEE—l
—y_l
?.CO’EE
cotz%— 1+ Zcot%
vy
2-:-::ot2
cotz%— 1- 21:0‘%
N y
2cot2
cotz%Jchot%—l
T2y y_
c0t2 2c0t2

Put the value of cotg = 3 derived above and also cotzg =32=09,

9+2x3—-1
S 9-2x3-1
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30. Question

Choose the correct answer

If tan"! (cot ©) = 2 O, then 6 =

A+
3
B. +
4
c. ™
i)

D. none of these

Answer

We are given that,

tan'! (cot ) = 26

We need to find the value of 6.
We have,

tan'! (cot ) = 20

Taking tangent on both sides,

= tan [tan! (cot 8)] = tan 20
Using property of inverse trigonometry,
tan(tan'l A) = A

= cot O = tan 26

Or,

= tan 20 = cot 6

Using the trigonometric identity,

tan 20 2tan®
an ey = 1—tanZ8

2tan® ‘0
= 1—tan2@ €0

Using the trigonometric identity,

coth =
tan 8

2tan B 1
= =
1—tan?0 tanb

By cross-multiplying,
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S>tan® x2tan®=1-tan? O
=>2tan?0 =1-tan? 0

=>2tan?0 +tan?0 =1

=>3tan?20 =1
tan? @ L
=tan“f=—-
3

tan 6 +1
=tanf=+—
V3
AndtanE=Tl_.
& v 3

T
= tanb = itang
Thus,

8=+

oA

31. Question

Choose the correct answer

. 2a o[ 1-a* o 2x
If sin 1( . J—cos 1( ,)J:tan 1( - J,Where a, x € (0, 1) then, the value of x is
l+a” 1-x~

Answer

We are given that,

[ 2a Lf1-a? L 2x
st (75) + o057 (1572 ) == (=)

Where, a, x € (0, 1).

We need to find the value of x.

Using property of inverse trigonometry,

Za
2tan"ta =sin™? ( )

1+ a2
Lf1-a?
T 1=

2xX
2tan 'x = tan! ( )
1—x2

Then, we can write as
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[ 2a Lf1-a? L 2x

s2tanla+2tanla=2tanl x
s4tanla=2tanlx
Dividing both sides by 2,

4tan~'a 2tan"'x

= =
2 2

=2 tanla = tan’l x

Using property of inverse trigonometry,

2a
2tan~ta =tan"? ( )
1—at

Then,

2a
1—at

= tan~? ( ) =tan"!x

Taking tangent on both sides,

= tan [tan‘l ( )] = tan[tan 1x]

1—a?

2a

= X=—
1—2a2

32. Question

Choose the correct answer
The value of sin (2(‘[311'1 0_?5)] is equal to

A.0.75

B.1.5

C.0.96

D.sinl 1.5

Answer

We need to find the value of sin (2(tan'l 0.75)).
We can re-write the equation,

sin (2(tan1 0.75)) = sin (2 tan'! 0.75)

Using the property of inverse trigonometry,

2x
2tan"'x =sin?! ( )
1+ x2

Replace x by 0.75.

ZXU.TS)

2tan~10.75 = sin?! (7
1+ 0.752
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So,
sin (2(tan’! 0.75)) = sin (2 tan'l 0.75)

2x0.75 ))

in(2(tan™'0.75) ) = si ("1(7
= sin(2(tan )) = sin{sin 1T 0752

~sin(sin (552672
=SS T \T ¥ 05626

= stn (o™ (15556))
= §ln| sin 15626

= sin (2(tan’! 0.75)) = sin (sin'! 0.96)

Using the property of inverse trigonometry,
sin(sin A) = A

= sin (2(tan’! 0.75)) = 0.96

33. Question

Choose the correct answer

1 i 32X
Ifx>1,then 2tan "X +sin

gl

1+ x
A. 4tan 1x

B.0O

C.

(=

D.m
Answer
We are given that, x > 1.

We need to find the value of

2x
2tan"'x +sin™! ( )
1+ x2

Using the property of inverse trigonometry,

2x
2tan"'x =sin?! ( )
1+ x2

We can substitute sin™* (%) by 2 tan'! x.
+x

So,

2x
2tan"'x +sin™! (—
1+ x2

=4 tanl x
34. Question

Choose the correct answer
The domain of ¢cos ™ (x* — 4) is

A. [3, 5]

Get More Learning Materials Here: &

J is equal to

) =2tan*x+ 2tan'x

@g www.studentbro.in



B.[-1, 1]

C.| 5 V3|35

D. [_\/___—\E:.m[—\/?_ﬁ.

Answer

We need to find the domain of cos! (x2 - 4).

We must understand that, the domain of definition of a function is the set of "input" or argument values for
which the function is defined.

We know that, domain of an inverse cosine function, cos™ x is,
x € [-1, 1]

Then,

(x2-4)€[-1,1]

Or,

1=x-4<1

Adding 4 on all sides of the inequality,
1+4<x-4+4<1+4

»3=x2<5

Now, since x has a power of 2, so if we take square roots on all sides of the inequality then the result would
be

=>+V3 =x==xV5
But this obviously isn’t continuous.

So, we can write as
x € [=V5,—v3] u [V3.VE]
35. Question

Choose the correct answer

3 1
The value of tan| cos™ =+ tan ™ —J is
5 A

19

|

Answer

We need to find the value of
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3 1
tan(cos™!'=+tan! —)
( 5 4

Using the property of inverse trigonometry,

. _l(x,l—x?)
C08 "X =tan

Just replace x by 3/5,
3
3 LN 5)
cos c= tan —_—

So,

3 1
tan (cos‘lg +tan~! E) = tan| tan™!

[25—9
. 25

_ - 41
=tan| tan 3 + tan 1
5
J16
25 1
— -1 -1_
=tan| tan 3 + tan 2
5
i 1
_ -1l 5 -1-
=tan| tan 3 + tan 2
5

4 5 1
= tan (tan‘l (E % 5) + tan‘lg)

4 1
=tan|tan '=+ tan! —)
( 3 4

Using property of inverse trigonometry,

tan!A+tan !B = tan™?! ( AtD )
B 1—AB
4 1
=tan|{ tan?! 373
1-(3)(3)
3/\4
16+ 3
_ 1 12
= tan (tan 3 %
12
19
= tan (tan L %
12

Get More Learning Materials Here : & m @&\ www.studentbro.in



19
= tan tan‘l—)
(tan~ 5

Using the property of inverse trigonometry,

tan(tan'l A) = A

. ( L3, 1) 19
= 1an|cos “— an -~ — | =—
5 4) 8

Very short answer

1. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

B

=

. 3 _
Write the value of sm_l[ ——J +C0s 1
-

-

Answer

Let sin"l (-v3/2) = x and cos’ (-1/2) = y

=sinx = (-vV3/2)and cosy = -1/2

We know that the range of the principal value branch of sin'l is (-n/2, n/2) and cos is (0, ).
We also know that sin (-n/ 3) = (-V3/ 2) and cos (2n/3) = -1/2

<. Value of sin'! (-v3/2) + cos? (-1/2) = -/3 + 21/3

=1/3

2. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the difference between maximum and minimum values of sin"1x for x € [-1, 11.
Answer

Let f (x) = sin’! x

For x to be defined, -1 = x =<1

1

For-1 =x <1, sinl (-1) = sin'l x = sin'l (1)

Ix<mr

= -T/2 < sin”
=-m/2 = f(x) =1/2

Maximum value = /2 and minimum value = -1/2

.. The difference between maximum and minimum values of sin'! x = /2 - (-n/2) = 21/2

=T

3. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

. : . 3n .
If 51]1_1}; —5111_1 v+ 31]1_1 z = —, then write the value fx + y + z.
- ~

Answer
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Given sin'l x + sin'ly + sinl z = 3n/2
We know that maximum and minimum values of sin"! x are n/2 and -n/2 respectively.

ssinlx +sinly +sinlz=mn2+ 2+ n/2

=sinl x =2, sinly =12, sinl z=n/2
=>2x=1y=1,z=1
=>2X+y+z=1+1+1=3
SAX+y+z=3

4. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

-

If x > 1, then write the value of sin'l[

. J in terms of tan™! x.
1+x°

Answer

Givenx > 1

=stan6>1
Top <l
:;._ —
4 2

Multiplying by -2,
T
= —m < —20 < ——
2
Subtracting with m,

T
=:-0<TII—2TL’<E

We know that sin 28 = —-t228

1+tan®@
Put tan 6 = x
20 2x
= sin2f = ——
1+x2
Forx > 1,
= sin(m — 28) =
( ) 1+x2
28 = si -1( 2x )
= T— = sin
1+ x2

Since x =tan 6
=0 =tanlx

2xX
1+ x2

~ sin™?! ( ) =m—2tan"'x

5. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:
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P

_ | in terms of tan™! x.
1+x°

If Xx < 0, then write the value of cos_l[

Answer
Given x <0
2-0<Xx<0
Letx =tan 6

=-0<tan B <0
Tcp<o
:;.__
2

Multiplying by -2,

=>-M<-20<0

We know that cgs20 = L-tan®8
1+tanZ 8
Put tan 6 = x
28 1—x?
= cos(— =—
( ) 1+ x2

1—x?
~20 = cos*
= cos (1+x2)

Since x =tan 6

=0 =tanlx

. 1—x? 3y
~ COS =-—2tan"" X
1+ x2

6. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

B
Writ the value of tan'l X+ tan_l [ —J for x > 0.
x

Answer

Giventanlx +tan?! (3) forx >0
X

We know that tan 'x + tan 'y = tan™* (%)If xy>1

1
1 X+ E
=tan 'x+tan! (;) =tan~?! T
1 _X+E
x2+1
=tan ! |—&
0
= tan! (w)
T
)
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1 T
~tan~!'x +tan~? (—) =—
X 2

7. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the value of tan_l X+ tan_l

B
_J for x < 0.
x

Answer

Given tan'l x + tan'l (1/x) forx < 0

We know thattan *x + tan 'y = —m+ tan™* (%)If x<0, y<0

1
1 X+£
=tan 'x+tan! (;) =—m+tan? 1
1—x+ X
x2+1
= —m+tan~[—2
0

= -n + tan! (»)

= - + /2

= -m/2

~tanl x + tanl (1/x) = -n/2
8. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

27 . . 2w
cos— |+sm | sm— |?

What is the value of cgs_l

Answer

We know that sin'! (sin 8) = m - 6, if 8 € [n/2, 3/2] and cos™! (cos 6) = 6, if 8 € [0, n]

. _ 2m . . 2T
Given cos™?! (cos?) +sin™?! (5111?)

ZTII+( ZTII)
“37\" 3
=n

_1( 2TI.')+ . _1( . Zﬂ)
. COS cos— sin sin—|=m
3 3

9. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

1-x°
1+x°
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If -1 < x < 0, then write the value of sin "

2x ' —1
= |+ COS8

1+x~




Answer

Given-1<x <0

-]
sin™! (lizz) =2tan"'x,iff—1<x< land -:-::os‘l(1 ) )= —2tan~'x,if —

We know that 1+4x2
o< x=10

. 23 1-x%
Given sin™?! (—Y) + cos™? ( = )
1+x2 1+x2

=2tanlx-2tanlx
=0
10. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Writ the value of sin (cot™! x).

Answer

Given sin (cot! x)

Let cotl x =6

=>x=coto

We know that 1 + cot? ® = cosec? 8
=1 + x% = cosec?

We know that cosec 6 = 1/sin 6

=1+x’=
sin® B
in2o 1
= gin“0 =
1+ x2
= sinf =
V1+x2

~ sin(cot™1x) = ——
( ) V1+x2

11. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the value of cos ™!

Answer

Let cos™! (1/2) = x and sin'! (1/2) =y

= cos X = 1/2and siny = 1/2

We know that the range of the principal value branch of sin'l is (-n/2, n/2) and cos! is (0, ).
We also know that sin (n/ 6) = 1/2 and cos (1/3) = 1/2

= Value of cos? (1/2) + 2sint (1/2) = /3 + 2(1/6)

=1m/3 + /3
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= 2n/3
. Value of cos® (1/2) + 2sin’l (1/2) = 2n/3

12. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

Write the range of tan™1x.

Answer

We know that range of tan'l x = (-n/2, n/2)

13. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

Write the value of cos 1(cos 1540°).

Answer

Given cos™! (cos 1540°)

= cos'1{cos (1440° + 100°)}

= cos1{cos (360° x 4 + 100°)}

We know that cos (2t + 6) = cos 6

= cos1{cos 100°}

We know that cos™ (cos 8) = 6 if 8 € [0, n]
= 100°

= cos! (cos 1540°) = 100°

14. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

Write the value of sin™! (sin(-600°)).
Answer

Given sin! (sin (-600°))

= sin’! (sin (-600 + 360 X 2))

We know that sin (2nmt + 6) = sin 6

= sin (sin 120°)

We know that sin! (sin 8) = n - 6, if 6 € [/2, 3n/2]

= 180° - 120°
= 60°
= sinl (sin (-600°)) = 60°

15. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:
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Write the value of cos[ 25in~! —J .
3

Answer

Given cos (2sin’l 1/3)

P— — X
We know that sin™ x = tan™ —
Vi-x

L] =

=cos| 2tan?

1
-1 3
=cos| 2tant ——=
2\.@
3
1
= caos (2 tan‘l—)
2\.@
We know that Ztan_lx = COS_l 1-x
1+x2

1 7
e 2 i _1—) = —
Ccos ( 51n 3 9

16. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the value of sin"1(1550°).

Answer

Given sin’! (sin 1550°)

= sin’! (sin (1440° + 110°))

= sin’! (sin (360° x 4 + 110°))

We know that sin (2nmt + 6) = sin 6

= sin’! (sin 110°)

We know that sin'! (sin 8) = - 8, if 8 € [1/2, 31/2]
= 180°-110°

= 70°
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- sin'l (sin 1550°) = 70°
17. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

(1 44
Evaluate: sin| —cos  — |.
2 3

Answer
Given sin (1/2 cos’! 4/5)

We know that cos ix = 2tan ! E
X

in| X 2tan~?
=s5In| — x an
2

1
=sinlt —1—)
sm( an™ -

We know that tan™* x = sin™

1

\.'|1+}.'2
1

=sin| sin™?! 3 -

1

L+ (5)
1
__3
V10
3
1
V10

. (l _14) 1

~sin|=cos™i=)=—

2 5 V10

18. Question
Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

) 43
Evaluate: 5111[‘[311 I_J.
4

Answer

Given sin (tan'l 3/4)

1
\.'I 1+x2

We know that tan™* x = sin™

NNET

=sin| sin™?!
2

1+ (3)

We know that sin (sin'l 8) = 6
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3 3
-~ sin tan‘l—) =
( 4 5

19. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

3T J
tan .

Write the value of cog ™"

Answer

Given cos™! (tan 3n/4)

= cos™! (tan (n - /4))

We know that tan (m-6) =-tan 6
= cos’! (-tan n/4)

= cos’! (-1)

We know that cos! x = n

~.cos! (tan 3n/4) = n

20. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

.10
2sin”' = .
3

-

Write the value of cos

Answer

Given cos (2sin’! 1/2)

= C0S (2% 1/6)

= cos (1/3)

=1/2

~.cos (2sin1 1/2) = 1/2

21. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

Write the value of cos™1(cos 350°) - sin"1(sin 350°).
Answer

Given cos™! (cos 350°) - sin'! (sin 350°)

= cos™ [cos (360° - 10°)] - sin"! (sin (360° - 10°)]

We know that cos (21 - 6) = cos 6 and sin (2 - 8) = -sin 6
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= cos’! (cos 10°) - sin! (-sin 10°)
We know that cos® (cos ), if 8 € [0, ] and sin (-8) = -sin 6
= 10° - sin’! (sin (-10°))

We know that sin! (sin 8) = 0, if 6 € [-/2, /2]

= 10° - (-10°)
= 10° + 10°
= 20°

=~ cos™! (cos 350°) - sin’® (sin 350°) = 20°

22. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

Write the value of cc)s2

1 _13‘J
—C0os  — |.
.

Answer

Given cos? (1/2 cos™! 3/5)
We know that CG'S_l Xx=2 CG'S_l Jﬂ
2

2 l 1 l+g
=cos°| =X 2cos " |—=
2 2

( )2
= (cos| cos™! |—
10
2
8
1410
4
5
1 3 4
- cos? (— cos‘l—) =—
2 5 5

23. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

If tan'x +tan~'y = T then write the value of X + y + Xy.

Answer

Given tan'l x + tanly =n/4

We know that tan™ x + tan™ !y = tan™?! (—;H"U)
XV
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I+_‘}T)

= tan?! (
1—xy

T
4

X+v
= tan~! (1 — xv) =tan~1(1)

x+y .
=1 =
1—xy

=2X+y=1-xy
=>xXx+y+xy=1
AX+y+xy=1
24. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the value of cos™! (cos 6).

Answer

Given cos™! (cos 6)

We know that cos™! (cos 8) = 2m - 8, if 6 € [1, 2n]
=2n1-6

~.cos! (cos 6) =21 -6

25. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:
1 T
cos— |.
9

Write the value of sin~

Answer

Given sin’! (cos n/9)

We know that cos 6 = sin (/2 - 6)
= sin’! (sin (/2 - n/9))

= sin’! (sin 71/18)

We know that sin'l (sin 8) = 8

= 71/18

. sin" (cos n/9) = 7n/18

26. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

WA

.o . 1
Write the value of sin { —sin 1[ —:J}

a—
.

Answer

Given sin (/3 - sin’! (-1/2))
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We know that sinl (-8) = -sin"1 0
= sin (/3 + sin' (1/2) 0)

= sin (/3 + n/6)

= sin (1/2)

=1

cosin (/3 - sint (-1/2)) = 1

27. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

 (15%
Write the value of tan_l { tan —J} .
4

Answer

Given tan! {tan (15m/4)}

= tanl {tan (4n - /4)}

We know that tan (2m - 0) = -tan 6
= tan! (-tan w/4)

= tan (-1)

= -n/4

~tan'! {tan (15w/4)} = -1/4

28. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:
1 J

. 1 _
Write the value of 2 sin 1”4 cos !
5

-

[

Answer
Given 2sin'! 1/2 + cos? (-1/2)
=1/6 + (n-1/3)

mT—6m—2n

= 2sinl 1/2 + cos’! (-1/2) = 51/6
29. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

a a—>b
Write the value of tan_l — —tan_l [ J
b a+b

Answer
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i 18 _ a1 (%22
Given tan - —tan (Mb)
[ a_a—b
_ b a+b
=tan~!
ays/a—»b
1+ (5) (Gp)
[a® + ab — ab + b?
- b(a+ D)
= tan ba+ b2 +a?—ab
b(a+ D)
a2 +0?
I P
= tanl (1)
= 1/4

30. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

_ 2
Write the value of cos ! cos .
4

Answer

Given cos™ (cos 2m/4)

We know that cos™ (cos 6) = 6
= 21/4

=1/2

. cos! (cos 2m/4) = /2

31. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:
Show that sin ( 2xaf1 —x? ) =2sin"'x.
Answer

Given LHS = sin'l (2x - v (1 - x2))
Let x =sin B

= sin"! (2sin B V (1 - sin? )

We know that 1 - sin2 8 = cos? 0
= sin"! (2 sin B cos 0)

= sin’! (sinZ 9)

=26

1

= 2 sin™* x

= RHS
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ssinl (2x -V (1-x2) =2 sinl x

32. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

. . 3w
Evaluate: sin 11— |.
q

Answer

Given sin’! (sin 3m/5)

We know that sin! (sin 8) = n -0, if 8 € [/2, 31/2]

=nm- 3n/5
= 2m/5
- sinl (sin 3m/5) = 2n/5

33. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

-1/ L
If tan (ﬁ)—cot X=_ find x.

a—

Answer

Given tan'! (v3) + cot! x = n/2

= tan (V3) = m/2 - cot! x

We know that tan'l x + cotl x = n/2
= tanlv3 = tanl x

X =vV3

34. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

4

(1 _
If sin 1[—J—CDS Ix =2, then find x.

| A

Answer

Given sin'! (1/3) + cos'! x = /2

= sin’! (1/3) = /2 - cos! x

We know that sin"! x + cos x = n/2
= sin’! (1/3) = sin'l x

Sx=1/3

35. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

Get More Learning Materials Here: &

@E www.studentbro.in



et _
Write the value of sin 1[ —J —C0s !

Answer
Given sin'! (1/3) - cos™® (-1/3)

We know that cos™! (-8) = m-cos1 6

- ()-r-r (3]
- ()-r ()

7t (5) + o' 5)
=8in" |z tecos || T
3 3

— 1

m
2

T
2

1 1 m
P i e -1 _Zy__=
~ 5in (3) cos ( 3) 5

36. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

If 4sin"! x + cos™! x = n, then what is the value of x?

Answer
Given 4 sin'l x + cosl x =n
We know that sin'l x + cos! x = /2

1 1

. T .
= 45n " x +E—Sl?l X =T
= 3sinlx =m ——
2
= =1 .. _
= 35N x =
= -1 H
=5 x =—
6

) ., 1
=sintx = sm‘li

X =1/2
37. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

If x < 0,y < 0 such that xy = 1, then write the value of tan! x + tanly.
Answer
Givenif x <0,y <0 suchthatxy =1

Also given tan'l x + tan'ly
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We know that tan™* x + tan™ !y = tan™* (:‘ﬂ’)
XV

x+y)
1—xy

X+y
=—n+tan‘1( )
1—-1

=—mw+tan~? (

= -m + tan! ()

LT
= —TI —
2
T2

1 1 n
~fan™"x +tan" "y = —E

38. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

5

What is the principal value of sin'l[ —_]?
5

-

Answer

Given sin'l (-v3/2)

We know that sin' (-8) = -sin (8)

= -sin! (V3/2)

= -1/3

csin't (+v3/2) = -/3

39. Question

Answgr each of the following questions in one word or one sentence or as per exact requirement of the
question:

.- 1
Write the principal value of sin 1[ __J,
5

Answer

Given sin'l (-1/2)

We know that sin'l (-6) = -sin’! (8)
= -sin'l (1/2)

= 1/6

~sin'l (-1/2) = /6

40. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

2w . af . 2m
COs— |[+sin | sin— |.

Write the principal value of cos'l
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Answer

We know that sin'! (sin 8) = n - 6, if 8 € [n/2, 31/2] and cos™! (cos 6) = 6, if 8 € [0, n]

. _ 2m . . 2w
Given cos™! (cos ?) + sin~? (sm?)

2H+( 2}1)
“37\" 73
=n

_1( 2n)+ . _1( . 2}1)
. COS cos— sin sin—|=m
3 3

41. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

B
Write the value of tan[ Ztan_l —J .

Answer

Lettan © = 1/5

Given tan (2 tan'l 1/5) = tan 26

We know that tqn 28 = —222n°
1-tanz@
1
B 2 x E
B 1
1=3%
2
_5
24
25
5
12

1 5
~tan(2tan™' ) = —
an(2tan 5) 2

42. Question
Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:
B
_E .

Write the principal value of tan (1)+ cos !

Answer
Given tan! (1) + cos™ (-1/2)

We know that cos™! (-8) = - cos! 6
T T
-3 +73]

X
4 3
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3m+ 8w

12
11w
12
1 11m
~tan™'(1) + ‘1(——)=—
an~*(1) + cos > 3

43. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

2cos

Write the value of tan ™ {Esm - 3
Answer

Given tan'! {2 sin (2 cos! v3/2)}
= tan'! {2 sin (2 cos’! cos /6)}
=tan! {2 sin (2 x /6)}

= tanl {2 sin (1/3)}

=tanl {2 x V3/2}

= tan'! {v3}

=n1/3

~tan! {2 sin (2 cos1 v3/2)} = w/3
44. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the principal value of tan . /3 + cot™' 43 -

Answer
Given tan'l v3 + cotl v3

We know that tan'! v3 = /3 and cot! v3 = /6

n T

3 6

2Zm+m
6

3
6

=T1/2
45. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the principal value of cos™}(cos 680°).

Answer
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Given cos™! (cos 680°)

= cos’! (cos (720° - 40°))

= cos! (cos (2 x 360° - 40°))
= cos’! (cos 40°)

= 40°

. cos™ (cos 680°) = 40°

46. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

. . af . 3¢
Write the value of sin™ " | s1n .
q

Answer

Given sin’ (sin 3n/5)

= sin’! [sin (1 - 21/5)]

= sin’! (sin 2n/5)

= 2n/5

< sin’ (sin 31/5) = 2n/5

47. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

B
Write the value of sec_l[ _J.
“»

Answer

We know that the value of sec’! (1/2) is undefined as it is outside the range i.e. R - (-1, 1).
48. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

14EJ

Write the value of cos_l cos

Answer
Given cos™! (cos 14mn/3)

= cos’! [cos (4m + 21/3)]

cos! (cos 2n/3)

= 2n/3

s cos! (cos 14n/3) = 2n/3
49. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:
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Write the value of cos(sin_l

X +cos”] X).| x| =l.
Answer

Given |[x] =1

=>+x=<1

=x=<lor-x=1

=xXx=<lorx=-1

=>x € [-1, 1]

Now also given cos (sinl x + cos® x)
We know that sin'l x + cos'! x = n/2

. cos (sin! x + cos! x) = cos (n/2) = 0
50. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

-1

. 1"
, _ s X+cos X
Write the value of the expression tan[ ] when x = ﬁ
2 ~

Answer
. sin"tx+cos tax V3
Given tan (7) whenx = =
/3 /3
sin~tx +costx Si?l_ﬂT + CGS_”T
= tan = tan
2 2
We know that sin'l x + cos® x = n/2
= tan (1/4)
sinTtx +costx
-~ tan > =1

51. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

—

- a1
Write the principal value of sin 1{ COS| sin I:J}.

.

Answer

. . . 11
Given sin 1[003 (sm 15)}

=sin~! {cos (sin‘l (siﬂ g))}
=sin™?* {COS (g)}

=sinl (1/2)
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" _1 " jr[
= sin (sm —)
3

T
3
52. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

3
The set of values of cos ec'l [ ]
-3

-

Answer
We know that the value of cosec’! (vV3/2) is undefined as it is outside the range i.e. R-(-1,1).
53. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the value of tan ™!

a
_J for x < 0 in terms of cot1(x).
X

Answer

Given tanl (1/x)

1
=tan™! (—;)fm' x<0

1
=—tan™! (—)
X

= cotl x

= - (n-cotlx)
=-m+ cotlx
54. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

Write the value of cot™1(-x) for all x € R in terms of cot™1x.

Answer

We know that cot! (-x) = n - cot? (x)

. The value of cot™! (-x) for all x € R in term of cot! x is it - cot™® (x).
55. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:
) tan ' x +cot”'x 1
Write the value of ¢os ,when X = ——.
3 NE)
Answer
—1 —1
Given cos (M) when x = —%
J
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We know that tan'l x + cot! x = n/2
= cos (1/6)

=V3/2

56. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

If cos('tan‘l X +cot ' +f3) =0, find the value of x.

Answer

Given cos (tan'l x + cot1v3) =0

= cos (tan'! x + cot'l v3) = cos (n/2)

=>tan! x + cotl v3 = n/2

We know that tan'! x + cot! x = /2

WX =v3

57. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the

question:

. _ et
Find the value of 2sec ™ 2 + sin 1[:J.

Answer

Given 2 sec’! 2 + sin'l (1/2)

= 2 sec’! (sec n/3) + sin'! (sin n/6)
= 2 (n/3) + 1/6

= 51/6

58. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

.1
If cos| sin

| b

- cos_l XJ = (), find the value of x.

Answer

Given cos (sin! 2/5 + cos1 x) = 0

= cos (sin"! 2/5 + cos™! x) = cos (n/2)
=sin"1 2/5 + cos! x = n/2

We know that sin"! x + cos x = n/2
Sox = 2/5

59. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:
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13?‘EJ

Find the value of cos_l [ cos

Answer

Given cos™! (cos 13n/6)
= cos’! [cos (2m + 1/6)]
= cos’! (cos 1/6)

= /6

. cos™ (cos 13m/6) = n/6
60. Question

Answer each of the following questions in one word or one sentence or as per exact requirement of the
question:

on’
Find the value of tan_l (tan—J-
8

Answer

Given tan! (tan 91/8)
= tan’! [tan (1 + 1/8)]
= tanl (tan /8)
=1/8

s tan’! (tan 9r/8) = /8
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