Mathematics

(www.tiwariacademy.com)

(Class 12)
Exercise 2.2
Question 1:
Prove that 3sin™'x = sin™'(3x — 4x3), x € [—%%]

Let sin~1x = 6, then x = sin 6. We have,
RHS = sin™1(3x — 4x3) = sin (3 sin 8 — 4sin30)
= sin~1(sin38) = 30 = 3sin"'x = LHS

Question 2:

Prove that 3cos™'x = cos *(4x3 — 3x), x € E, 1].

€ Answer 2:

Let cos™'x = @, then x = cos 8. We have,

RHS = cos™1(4x3 — 3x) = cos 1 (4cos30 — 3cos0)
= cos™'(cos 30) = 30 = 3cos 'x = LHS

Question 3:
Prove that tan~1 = + tan~'— = tan
11 24
€ Answer 3:
LHS = tan~' 2 + tan~' ~
11 24

2.7 48 + 77
o 13tz N\, | Tix7E
=t (1 2 7)‘“‘” (11x24—14)

-1

N | =

“T1%7 1T x 24
_1 48 + 77 = 125 _11
=tan '——— =tan - — = tan" - = RHS
264 — 14 251 2
Question 4:
Prove that 2tan™! % + tan‘1% = tan?! %
€ Answer 4:
LHS = 2tan‘1§+ tan‘lé
1 ZX% 41 4, 1 _§
=tan z|+tan s =tan -t tan "=
1 @
1_(?) 4
4 1
4 1 z+=
= tan_l_ + ta.n'-l_ = tan-l 3 7
3 7 1 _f.l-.xl
377
s 28+ 3 31
—_ -1 3 X 7 _ -1 _ 2
= tan Ix7—4 = tan 21_4—tan 17_RHS
3Ix7
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Question 5:

~f 2_
Write the function tan™ ! “oX 1 ,X # 0, in the simplest form.
€. Answer 5:
4/ T
Given function tan™?! 1+;c :
Letx =tan@
g NIFx—1 _V1+tan?6 -1
stant————=tan
X tan @
1 secd —1 1 1—cosé
= tan (—) = tan~ (—)
tan @ sin @
2sin? g 0
=tan™' | ——5 3 | = tan™t (tani)
2 sin jcos 7
6 1 ——
=—=—tan 'x
2 2
Question 6:
1 1

Write the function tan N | x| > 1, in the simplest form.
€ Answer 6:

Given function tan™?!

x2-1
Let x = cosec @
1 1
tan™! ——— = tan™!
x2 -1 Vcosec?0 — 1
—1 1 =1 —T
= tan =tan ‘tanf = 0 = cosec” 'x
cot
7 =
=——5sec 'x

Question 7:

1-cosx

1+cosx

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

€. Answer 7:

. . " - 1-cosx
The given function is tan™1 ( ) Now,
1+cosx

. 5%
1—cosx 2sin ]
tan | [—— | =tan™! x
1+ cosx 2c0s2 5
X X X
=tan"!| [tan2—=| == tan™? (tan —) = —
( 2) 2) =2
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Question 8:
Write the function tan™* (
€. Answer 8:

The given function is tan™? (

cosx—sinx

),O < x < m, in the simplest form.

cosx+sinx

cos x—sin x)

cosx+sinx
Now,
_ 1 sin x 1—t
Cos X — sinx - —tanx
tan™1 (—) =tan 1| — 95X | — 4gpn1 (—)
cos x + sin x 1_|_smx 1+ tanx
COS X
T
B 1 —tanx . tanz—tanx
= tan (—) = tan T
1+ 1.tanx 1+tan1.tanx
tan™ [tan (7~ x)] =
= tan an|—=—XxJ)|=—-—Xx
4 4

Question 9:

Write the function tan™?! V,azx_—xz, |x| < a, in the simplest form.

€ Answer 9:
The given function is tan™

1 X
12 B2
Letx = asinf

g X 4 asin@ 5 asiné@
s tan™ ———==tan ( ) = tan (—)

Va? — x2 va? — a?sin?6 av1 — sin?6
asin @ X
= tan‘l( , ) =tan '(tanf) = 0 = sin 1 —
asing a

Question 10:
3a%x - x3

a3 —3ax?

), a>0; =< x—, the simplest form.

. . . _1 L
Write the function in tan ( == X 7

3alx —x3)

The given function is tan™? (
a® —3ax?

Letx =atanf
g [30%% — &° _,(3a*.atan 6 — a’tan®6
s tan ———— | = tan

a3 — 3ax? a3 — 3a.a?tan?@
- 3a3tan @ — a3tan3@
= tan
a3 — 3a3tan0

o (3tan 0 — tan39)
= tan

1 — 3tan?6
= tan " (tan38) = 360
X
= 3tan~1—
a
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Question 11:

Find the value of tan™" [2cos (2sin™1 )]
€ Answer 11:
The given function is tan™? [ZCOS (2 sin~1 l)]

»tant [2005 (Zsin‘lé)] =tan" Zcos (ZSm 1 sin E))]
= tan~ [ZCOS( )] = tan~ [2(:05( )] =tan™?! [2 X ]
=tan"1[1] = %

Question 12:
Find the value of cot(tan™'a + cot'a).

€ Answer 12:
The given function is cot(tan™ta + cot™'a).
« cot(tan™'a + cot'a) = cot G) =0 [as tan'x + cot'x = E]

Question 13:

) . 2
Find the value of tan=|sin~! = + cos~1
2 1+x2
€ Answer 13:
; . : 17 . _4F2 _1 1-y2
The given function is tan > [sm ! 1:;2 + cos™? sz]
17 . _ _11-y2%
~tan- [sm 1 2% pos— 112 ]
2 1+x2 1+y2
1 2x 1 — x?2
= tan—[2tan"'x + 2tan! as 2tan"1x = sin~1 =cos~1——
51 y]l N 1+x2 1+ 2

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

x+y

1 ] =
1-xy 1-xy

= tan [tan

Question 14:
If sin (sin":l = + cos"lx) = 1, then find the value of x.

) ) Y _
Since, sin (sm * S+ cos lx) =1

1
(sin_:l T + cos‘lx) = sin~11

oy ! 4 T
= (sin §+COS x| ==
L . e _
= sin 1§= sin lx [assm 1x + cos 1x=§]
1
=x=—
5
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Question 15:

If tan 122 + tan= 122 = £ then find the value of x.
2 x+2 4
€. Answer 15:
Given that tan 122 + tan 122 = Z
x—2 x+2 4
x—1+x+1
— T x +
= tan™! x—2 x+2 =— [astan_1x+tan”1y=tan_1( 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 x+2 _ ., T (e —2){x +2) _
=>1_x—1xx+1_mn4:>[(x-—2)(x+2)-—(x-1)(x+1)]_1
x—2"x+2 (x—2)(x+2)
X2+ 2x—x—-2+x*+x—-2x-2 1 2x2 —4 1
= = = —
x%—4 —(x2—1) —3
1 1
=222 —4=-323x2==- 2x=+—.
2 V2

Question 16:

Find the values of sin™! (sin 2?”)

€ Answer 16:

Given that sin™?! (sin z?n)

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

sin”lx.

.1 . 2T o ] . T ), Fy| v bia T T
S SN SIn— ) = Sin SInymw —— = Ssin sih—|=—-€|——,—
3 3 3 3 272

o . 2T bis
Hence, sin™! (sm ?) ==

Question 17:
W -1 3im
Find the values of tan (tan T)'
€ Answer 17:
Given that tan™! (tan 3%)
We know that tan”! (tan x) = x if x € (— %,g), which is the principal value branch

of tan'x.

o tan~ 1 (tans%r) = tan™! (tan {n — g}) = tan™! (— tan%)

—tant (san{- 1) = - T e (-1.5)

= 3 T
Hence, tan™?! (tan T) =
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Question 18:

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

: 43 13
Given that tan (Sm g <+ cot 1 E)

. tan (sin“1 3 + cot™! 3) = tan (tan“1 3 + tan™! 2)
N 5 2/ V52 — 32 3
[as sin~?! ol tan~! Land got e tan™1—
b VbZ — g2 b a
t (t “13-+t ‘12)
=tan|tan =4 tan 1=
4 3
3 2
273
= tan |tan™?!
1 e E X z
473
9+8
_ -1 4 x 3
Stamtan S\ 733 —3%2
4x3
i (t i 17) _ 17
= tan|tan 2 z
Question 19:
_ 7\ .
cos™! (cos ?n) is equal to
71T St T T
(A) - (B) - (&) 3 (D) -

€ Answer 19:

) B 7
Given that cos™! (cos %r)

We know that cos ™! (cos x) = x, if x € [0, ], which is the principal value branch of
cos lx.

) _1( 7n)
s COS coS 6

57
= cos™! [cos (Zn — ?)]

= g™ (cos 5{-) = 5?” € [0, ]

ad 71T 51
Hence, cos™! (cos ?) s

Hence, the option (B) is correct.

www.tiwariacademy.com
A Free web support in education
= ————
6




Mathematics

(www.tiwariacademy.com)

(Class 12)

Question 20: sin (g —sin™?! (— %)) is equal to
1 1 1
(A) 5 (B) ©; (D) 1

Given that sin (E — sin™1 (— l))
3 2

We know that the range of the principal value branch of sin”! is |— = E].

243
. L -—1( 1)
sosin 3 sin >

= sin [g —sin™! (—sing)]

= sin [z — sin™ {sin (- )}]

—Sin(z+z)—sin(3—n)
B 3 6/ 6
_sin®o1

_sz

Hence, sin (g —sin~?t (— %)) =1

Hence, the option (D) is correct.

Question 21:

tan"1V/3 — cot™*(—v/3) is equal to

(A)7 B) = (©)0 (D) 2v3
€ Answer 21:

Given that tan™*v/3 — cot™1(—/3)

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

s tan™1V3 — cot ™1 (—V3)

= tan~! (tang) — cot™1 (—cot%)

= g —cot™?! [cot (n’ - g)]

e cot™?! (cotsn)
3 6

T 5w _ 21T — 51 3 _om
3 6 6 6 2
Hence, tan '3 — cot™}(—/3) = - =

2

Hence, the options (B) is correct.
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