CBSE Test Paper 05

Chapter 2 Inverse Trigonometric Functions

M4y = % then (1 + tanx)(1 + tany) is equal to

a. 2
b. 1
c -1

d. none of these

2
. The relation cosec! ( z H) — 2cot 1z is valid for

2z

ax >0
b. |z| > 1
cx >1
d. None of these.

. sin(sin_lé + cos_lé) equals

L

2 o T
== ©

. The number of solutions of the equation sin™

a. 2
b. 1
c 3

d. Infinite.
. sin(cot~1z) is equal to

a. None of these
X

v/ 1422

1

r — COS

1

T = sin ! (

o=

)is
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10.

11.

12.

13.

14.

15.

16.

17.

18.

The value of sin ! (sin 3—;) is

The principle value branch of cosec™x is

33w

The value of sin ! <cos (T) ) is

Find cosec'l(Z)

Find the value of sin ! (sin ?) )
Find the value of cos 1 (cos %) .

Find sin(tan‘lx) =.(2)

Find the value of tan —! <tan 2—3”) .

tan ! <tan %TW) —?

) -1
Prove that: cot ( Jifsmo—/l_snz

_1 \/1—{—(11—\/1—33 _ 1 .
Prove that tan (—\/er ) T 1

Prove that cot'17 + cot™18 + cot118 = cot13. 4)

B 1—
Prove that cos™! 1 /1=

v/1+sin z4++/1—sinx ) o

N

r = 2sin_ 5 = 2cos
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10.

© © N o
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Solution

a. 2, Explanation:If ¢ +y = % then (1 + tanx)(1 + tany)
= (1+tanz)(1+tan(g —z))

1—tanz
= (]. —l—tana:) (1 + m)

:>(1+tan:c)< 2 ):2

l+tanz

c. * = 1, Explanation: The relation is true for all real values of x greater than or
equal to 1.

d. 1, Explanation: We know that sin~lx +cos 1z = %
.o .. —11 11y _ _: ™\

. .sm(sm 5 +cos 5) = sm(§) =1

lp —sin™!

b. 1, Explanation: sin 'z — cos™ %

— sin 'z — cos~lz = %

. —1 s - —1 T
= Sin :1:—(5—81n a:)—g
— 2sin 1z = % +

1

r _ 2n

> =
xz%zﬂnzé

Hence, there is only one solution
1

Niww

sin(cot 'z) = sinf =

= sin_

, Explanation: cot 7 lx =0=x =cotf = coth = %
Perp. 1
Hyp. /2211

2

5
-, 5] — {0}
10

| —

Let cosec1(2) = y
= cosecy =2

™
6
Since, the principal value branch of cosec-1is |—3, 7] — {0}

=> COoSecy = cosec

s

Therefore, principal value of cosec’!(2) is 5

sin~! <sin 3—;) =7
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sin 1 (sin 3—;) — sin~ ! [sin (7r — 3%)]

=sin"!(sin 2% )

[ sin!(sin@)] = 6

-7 w] _ 2w
Whenb € |57, 5] = 5
. cos ! (cos %)
= cos~! (cos 127;”)

o o)

T
_ i
cos (cos 6)
—cos 1(cosZ)=ZL
- 6) 6
Lettan 1z =0
% — tanf
sinf = —=
V1+a?
0 = sin” 1 —Z
Nires
— tan !z — sin ! —Z
v/ 1422
sin(tan—1z) = sin| sin ™! —=% -z
( ) ( m) NiEe=
. We have, tan—1 <tan 2%) = tan ltan (7r — %)
_ 1 T\ [o.pon—1 - 1
= tan (—tan §> [ tan™'(—z) = —tan zc]
— -1 —TY T .. -1 _ - T
= tan™ "tan (T) =—3 [ tan~! (tanz) =z, z € (7,5)]
Note: Remember that, tan 1 (tan 2%) £ 23—“
. 1 . T T 2 -T
Since, tan™(tan X) = X, if ¢ € (—5, 5) and 5 7 (T’ 5)
-1 3 3 3T - T
. tan (tan ?) # Sas I & (T’ 5)
1 3m\ -1 T
tan (tan T) = tan [tan(w— Z)}
_ -1 ™ o vy
= tan [—tan(z)] =—7 2
. We know that 1 4+ sinz = 0052§ + sinzg + 2cos %sin % = (cos % + sin %)
Again,1 — sinz = cosZ% + sinzg — 2cos %sin %

= (cos Z _sin E)2
a 2 v/ 1+si 2 v/ 1—si

_ +sin z++/1—sinx
= cot~! ( )

v/ 1+sin z—y/1—sin z




16.

17.

18.

(cos % +sin %) + (cos % —sin

) (cos %—sin

M)
—

— cot !

(cos = +sin

2cos £
:cot_1< - j)
2sm5

— -1 z_ 2z
= cot cot2—2

NS

M)
~—

Put x = cos 26

_1( V/1+cos20—/1—cos26
L.HS= tan ( \/14-cos 26+, /1—cos 20)
v/2c0s? 60—/ 2sin® 6

= tan™
\/2c082 04/ 2sin® 6
1( V2 cos H— ﬁsm&)
2 cos 0+4/2sin @
—1{ cosf—sinf
cos O+sin
o 1( 1-tané
= tan~ ( 1+tan9)
= tan~ [tan(z IH)]
T n 1 -1
= 7 0= 1 — 5CO0S

We have cot'17 + cot'18 + cot'118

= tan_% + tan_lé + tan_lli8 (since cot 'z =tan"!1, if z > 0)

1 1
_+_
— -1 _7_8 11 (g — 1.1
= tan (1_ ><%)—l—tan i <S1ncex,y—7 8<1)

31
__|__
=tan— 13 +tan 1L = tan! (&) (since xy < 1)

~ |~

11 18 3

1- = x
—-165 __ -11 __ -1

ToF — tan 3 =cot '3
Putcos 1z = 0 = z = cosf

_ .1 1 1 /1
cos ! (cosf) = 2sin™? cosb_ 9cos1y/ Lces?

= tan

2 2
2sin? £ 2cos2 &
0 = 2sin~ 1 2 — 2cos ! 2
2 2
0 = 2sin! (sin g) — 2cos ! <cos g)

- 0 0
0 = 2.5 = 2.5
6 = 0 = 0 Hence Proved.

5/5



