(Class 12)

INVERSE TRIGNOMETRIC FUNCTIONS

Exercise 2.2

Question 1:

Prove that 3sin 'x = sin"'(3x — 4x3%), x € [—%%]
€ Answer 1:

Let sin~'x = 6, then x = sin 6. We have,

RHS = sin™1(3x — 4x3) = sin"1(3sin 8 — 4sin30)

= sin"1(sin38) = 38 = 3sin"'x = LHS

Question 2:

Prove that 3cos 'x = cos 1 (4x® — 3x), x € E, 1].

Let cos 'x =6, then x = cos #. We have,
RHS = cos™1(4x3 — 3x) = cos *(4cos30 — 3cosH)
= cos (cos 38) = 36 = 3cos x =LHS

Question 3:
2 7
Prove that tan™' = + tan™ ' — = tan
11 24
# Answer 3:
LHS = tan~' % + tan~1 L~
11 24

2.7 48 + 77
o = 11~ 24 _ -1 11 X 24
= tan <—1_£xl>_mn (—11x24_14)
117 24

-1

N | =

11 x 24
_, 48+77 125 1
= tan ! — = tanjt— = tan~'- = RHS
264 — 14 251 2
Question 4:
Prove that 2tan‘1§+ tan‘1% = tan‘lj—;
€ Answer 4:
LHS = 2tan'1% + tan‘lé
—1 2 x% -1 -1 1 -1 1
= tan s|+tan ' s =tan™ ——+tan ' 5
1 7 (3) 7
1_(?) 4
4 1
4 1 B
=tan'=+ tan~1= = tan~t | —3—7
377
543 28+ 3
— -1 3Ix7 _ -1 _ = S
= tan 3% 7 —4 = tan 21_4—tan 17'_RHS
3Ix7
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Question 5:

2 -
Write the function tan~ ! “oX ,X # 0, in the simplest form.
# Answer 5:
. . 4/ D
Given function tan™?! H: -
Letx =tan@
: V1+x2-1 " _ V1+tan®6 —1
s tan! ——— =tan
X tan @
secd —1 1—rcos@
ot (B0 71 _ s (L29050)
tan @ sin 8
ZSinz—g 0
= tan~! — | = tan~?! (tan 5)
2 51n§cos§
g 1 ——
=—=—tan"'x
2 2
Question 6:
Write the function tan™! \/%, | x| > 1, in the simplest form.
£ Answer 6:
. . . 1
Given function tan Npm
Let x = cosec ¢
tan™! ! tan™? !
an~ ' ——— = tan
Vxt—1 Vecosec?d — 1
1
= tan™! 5= tan"'tan 8 = 0 = cosec 'x
co
4 -1
= ——sec 'x
2

Question 7:

1-cosx

1+cosx

Write the function tan™?! ( ),x < m, in the simplest form.

€ Answer 7:

: . . o 1-cosx
The given function is tan™! ( / ) Now,
1+cosx
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Question 8:

Write the function tan™? (M) ,0 < x < m, in the simplest form.

cosx+sinx

€ Answer 8:
The given function is tan™* (w)
cosx+sinx
Now,
) 1 sinx 1—t
cosx —sinx - —tanx
tan™? (— ) =tan"! | —252X | = tan~! (—)
CoOsX + sinx 1 4 SHLE 1+tanx
Cosx
1—tanx tan%—tanx
= tan™* (—) = tan™! =
1+ 1.tanx 1+tangz.tanx
tan” [tan (3 - x)] =
= tan an(——x)|=—-—x
4 4
Question 9:
1 X

Write the function tan™

€ Answer 9:
The given function is tan™

== |x| < a, in the simplest form.

1

X
.,"a2_x2'
Letx =asinéd

3 s . asin6 i asiné
s tan™t ————==tan ( ) = tan (—)

Va? — x2 va? — a?sin?@ av'1l — sin?@

asin@ X
) =tgrR G O) § 0 = Sin‘la

= tan'l( :
asing

Question 10:

. . 3a?x — x3 - .
Write the function in tan™1 (u) ,a>0; F; < x%, the simplest form.

# Answer 10:

a3 —3ax?

; 2 B _1 {3a?x—x3
The given function is tan™! (—)
a3 —-3ax?

Letx =atan@

ool 3a’x — x? o 3al.atan — a3tan30
stan” ' | ————— | = tan
a3 — 3ax? a® — 3a.a%tan?0

. [3a’tan 8 — a3tan®6
= ikgm "

a3 — 3a3tanz0

- (Stan 0 — tan39)
= tan

1 — 3tan?6
= tan~(tan30) = 360
X
= 3tan"1 -
a

3
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Question 11:

Find the value of tan™! [Zcos (ZSin‘1 %)]
€ Answer 11:
The given function is tan™? [ZCOS (25‘1?’1 . 1)]

& itan ™t [ZCOS (ZSin‘li)] =tan" Zcos (ZSm 1 sin— )]

2% 2)| = tan- [2cos( )| = tan [2 x1|

=tan~! [2(:05

e~

= tan"![1] =

Question 12:

Find the value of cot(tan™ta + cota).

€ Answer 12:
The given function is cot(tan™ta + cot™1a).
~ cot(tan™ta + cot'a) = cot (g) =0 [astan™x + cot ™ 'x = g]

Question 13:

Find the value of tan=|sin~1 =% + cos~1
2 1+x2

€ Answer 13:

. : : 1[ . 2, 2 1 1-y2
The given function is tan- [sm 1= 4 cosT! yZ]

2 14% 1+y

1[ . _4 2 _11-y2
tan—[sm L2 o5 y]

2 1+x2 1+y2

1 2x 1—x?2
=tan—[2tan " x + 2tan~t ag2tan~1x = sin™? e

2 [ y] L 1+ x2 1+ xz]

1
= tanz [2(tan™1x + tan"1y)] = tan[tan™1x + tan~1y]

x+y

1 ]_
1-xy —xy

= tan [tCLTL

Question 14:

If sin (sin"1 § + cos’lx) = 1, then find the value of x.
€ Answer 14:

) ) T _
Since, sin(sin"'=4+cos 'x) =1
5

1
(sin’lg + cos‘lx) =sin" 11

Y ) s
= (sin"l=+cos x| ==
5 2
' o i . ol o _
= sin 1E=Sln 1y [as sin~x + cos 1x=g]
1
=x=—
5

4
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Question 15:
If tan ' 22 4 tan 122 = 2 then find the value of x.
x—2 x+2 4
€ Answer 15:
Given that tan 122 + tan 122 =T
x—-2 x+2 4
x—1+x+1
— i x +
= tan~1| X =2 _x+2 =— [astanlx-!—tanly:tanl( y)]
1_x—lxx-i—l 4 1—xy
x—2" " x+2
x—1+x+1 [(x—l)(x+2)+(x—2)(x+1)]
x—2 ' X2 T (x —2)(x +2)
= =tan— = =1
i BT &l any [(x—Z)(x+2)—(x—1)(x+1)]
x—2"x+2 (x—2)(x +2)
24+ 2x—x—-24+x*+x-2x-2 1 2x% — 4 1
= = = —
x2 —4 —(x2 —1) —3
= 2x2—4=-3 =>x2—l =>~x—+i
2 V2

Question 16:

} . .2
Find the values of sin™1! (sm ?n)
€ Answer 16:

! o1 f . 2
Given that sin™! (sm ?H)

We know that sin"! (sinx) =xif x € [— g, g] which is the principal value branch of

sin”!

. 1 . 2T y = " T . 1 ., T T T T
SSin SIn— ) = Stn SIN{mw —— =Ssn sih—)=—-¢€|——,—
3 3 3 3 2 2

i . 21 bid
Hence, sin~! (sm ?) -

X.

Question 17:

Find the values of tan™?! (tan %)

€ Answer 17:

Given that tan™? (tan 3%)

We know that tan™' (tan x) = x if x € (— %,g), which 1s the principal value branch
of tan”'x.

& tan™" (tan %) = tan™! (tan [n: — %}) = R (— tan g)
i T T
=tan™! (tan {— Z}) = € (_E_E)

— 3T T
Hence, tan™! (tan T) ===

5
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Question 18:

Find the values of tan (sin‘1 2 + cot™?! z)
€ Answer 18:

) . 13 13
Given that tan (sm 1 E + cot™! E)

] 3 3 3 2
. tan (sm‘1 —+ cot™1! 5) = tan (tan‘1 —— + tan™! —)

5 V52 — 32 3
[as sin~! A tan~! Land cot™! = tan~!—
b Vb2 — a2 b a
t (t ‘13+t ‘12)
=tan|tan ' =+ tan"' =
4 3
3 2
%3
= tan |tan™!
1_§xz
473
9+ 8
_ -1 4 %3
S tantan | I3 3% 2
4 x3
i (t _117)_17
= tan| tan e z
Question 19:
_ 7T
cos I(COS?T[) is equal to
71T S T T
(A) - (B) " (C) 3 (D) .

€ Answer 19:

) _ 7
Given that cos™! (cos ?n)

We know that cos ' (cos x) =, if x € [0, 7], which is the principal value branch of

cos 'x.

) _1( 77r)
s COS cOS 6

57
= cos™1 [cos (Zn — ?)]

= Eas (cos 5%) = 5?7[ € [0, 7]

= 7T 51
Hence, cos™? (cos ?) =i

Hence, the option (B) is correct.

6
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Question 20:] sin (g —sin~! (— %)) is equal to

1 i .
&) ®)3 (© D) 1
£ Answer 20:
Given that sin (E — sin™! (— 1))

3 2

We know that the range of the principal value branch of sin ! is [— E,E]

2721
R L ._1( 1)
sosin —3—Sm ——2

= sin E — sin™1 (—sin -g)]

= sin [g — sin™ {sin (- g)}]

—sin(z+z)—sin(3—n)
B 3 6/ 6
= s
_sz_

Hence, sin (g — sin™! (— %)) =1

Hence, the option (D) is correct.

Question 21:

tan™1V/3 — cot™'(—v/3) is equal to

(A) (B) —g (C) 0 (D) 2+/3

€ Answer 21:

Given that tan™*V3 — cot 7} (—/3)

We know that the range of the principal value branch of tan™! is (— g, g) and cot™!
1s (0, 7).

s tan W3 — cot7H(—V3)

= tan~! (tang) — cot™! (—Cot %)

= g —cot™?! [cot (n: — g)]

T " 5w
= ——cot™ (Cot—)

3 6
T 51[_211—51[_ 311_ T
3 6 6 6 2

T

Hence, tan~'V3 — cot}(—/3) = =%

2
Hence, the options (B) is correct.
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