Term-l

INVERSE
TRIGONOMETRIC
FUNCTIONS

> Definition, range, domain, principal value branch.

STAND ALONE MCQs (1 Mark each)
Q. 1. The value of sin™ (cms%) o Ans. Option (B) is correct.
Explanation:
A) = B 1 o (VBY
10 7 x = tan ZCUSI{J
T —37 . =
€©) =719 (D) —
W ’ Let cns_l—s = 0
[CBSE OD Set-I 2020]
Ans. Option (C) is correct. o = ﬁ
Explanation: 3
: _1_ .3113 1
= sin EDS(—H =5 x = tlan - ©
5 2
Z o
= sin’! ED‘J(E T H S]I'lE
L 2 10 — i -
» COS—
— sin'| —sin %) [ cos = —slnx 2
\ | \/g
= —sin” (Siﬂi} [ sin™! (—x) = —sin! x] . © : B
10 . 5]115 Tt ,\E
— —% [ sin"(sinx) = x, xE —, — : Jl_l_%
= Cos— =
1 V5 2 V2
Q. 2. The value of tan | —cos | — | |is
2 3 1_£
315 3-+/5 _ 3
A b £ =
) > B) = — 5
~3+45 = Vo o3
© D) =
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o T =N
= 511 COS| —+—

33/ «J3—x/5 = sinﬁl(—sini)
= X 10
3+4/5 3-+/5 . 2
o :
"2 COS| —+ = —sinx
_ 3_\/3 (2 IJ X

<

(3)* - (+/5)

o =4l & I
= —&ln SIN ——
( 10)

- 3-45
= —
d [ sin ™! (—x) = —sin™" «]
— 3 _ \/g _ _£
. 10
Q. 3. z‘\fﬁ'lz;c;zi the following is the principal value branch [ sinl(sinx) = x, x € ( ? ’ g ﬂ
n R i
(A) [_EJE} (B) [0.- E] Q. 6. The domain of function cos™ (2x — 1) 1s
(x (A) [0, 1] (B) [1,1]
© 10, ) on-{3| © 1,1 ©) 0%
Ans. Option (C) is correct. Ans. Option (A) is correct.
Explanation: As we know that the principal Explanat iﬂ”';l
value of costx is [0, 7]. We have cos™ (2x —1)
y = cos ! v = —1<2x—-1<1 ['.'IE[—LI]]
0<2x< 2
Q. 4. Which of the following is the principal value branch - *
of cosec1x? = 0<x<]
T T T — e [D; 1]
- — 0; ;) B e
w (53 ®) o-{| 3
W o Q. 7. The value of cos™! (cms —EJ 1S
©) [‘5; 5] (D) [‘? 5]‘{“} r B
(A) 5 B) =
Ans. Option (D) is correct. : -
I
Explanation : As wc know that the principal (€) 7 (D) B3
N J— "} [-E, EJ _{0} Ans. Option (A) is correct.
2 2 Explanation: We have,
y = cosec x
| T | T
COS (CDS—J = CO0S [ms[Zﬂ:——ﬂ
A 337 . 2 2
Q. 5. The value of sin™ | cos| — || is
- ['-cms[iZn E)—man]
31 —/ T ' )T,
A B) —
@A) 7 B)
(C) n (D) -7t = cos™ cns[g] = g
10 10

. o=] i
Ans. Option (D) is correct. [ .€Os™ (cosx)=x, X € [U:“]]

Explanation: Let,

Q. 8. The value of expression 2sec 2+ sin [%) 1S

sin_l[cm(@]] = sin? -cn5[6n+3—nﬂ
o) i o) . r . -
= gin™ cms(g—nﬂ () e . ?
L8 (©) %“ (D) 1

[ cos(2nm+0) = cos 0]
Ans. Option (B) is correct.
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Explanation: We have,

2sec 12 +¢in™? (%)

_ I ool o Ak
= 2secC lsec§+5m lgin =

= B
3

[ sec ' (secx) = x and sin~ (sinx) = x:l

Q. 9. What is the value of sec” (tan™'2)

iy i
© % D)
Ans. Oplion (A) is correcl.
Explanation :
Let cot ™ (—V3) = 8
= cot® = —/3
= ot = —cot—
= cnt[ﬂ:—g)
o
= cot 6 = i.:rJtB—i'I
6
= 0= L e (0, i)
6
ST

(A) 1
(€) 5

(B) 4
(D) 3

Ans. Option (C) is correct.
Explanation :
sec’(tan™" 2) = sec”(sec”’ m )
= sec®(sec ! J5 )

= (V5)?

=5

Q. 10. The principal value of

r:u:zns_l(l +Zsin_1(1 +4tan’! L is
2 2 V’E

A) 5 B) -
4m 3n
© D) °,

Ans. Option (C) is correct.
Explanation :

cos ™ [lj 2sin™ (1) +4tan”> (L]
2 2 V3
= CDS_I ( EDSE) +2sin 1 ( 51N E) +4tan ! (tan E)
3 6 6

=E+2XE+4KE
3 b 6

_2n+2m+4n

Q. 11. The principal value of cot 1(=/3) is
om T
Ay — B) —
A) = ®
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. Principal value of cot™ (—\f?j ) is =

Q. 12. Domain of sin!x is:
(A) [-1, =)
(©) -1, 1)
Ans. Option (B) is correct.

(B) [-1,1]
(D) None of these.

I Explanation : Domain of sin! x is [-1, 1] I

Q. 13. Range of cos™x is:

0.7 oz E}

(A) : 2} (B) [ 57 5
't 3r;

(C) _EI?} (D) [0, ]

Ans. Option (D) is correct.

Explanation : The branch with range [0, ) is
called the principal value branch of the function
cos'x.

Q. 14. Domain of sec!x is:
(A) R—(=1, 1)
(€) [-1, 1]

(B) R

(D) R-(0, 1)
Ans. Option (A) is correct.

Q. 15. The value of tan_l(\@ ) —secH(=2) is:

T
(A) = B) -3

21

© D) =

Ans. Option (B) is correct.

Explanation : tan " («ﬁ ) —sec(=2)
T 2%

3 3

A
3
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ASSERTION AND REASON BASED MCQs (1 Mark each)

Directions: In the following questions, A statement

- Both A and R are true but R is not correct
explanation of A.

of Assertion (A) is followed by a statement of
Reason (R). Mark the correct choice as.
(A) Both A and R are true and R is the correct

explanation of A -
(B) Both A and R are true but R is NOT the correct Reason (R): Principal value of cot™? [ﬁ) is 3

explanation of A

(C) A is true bul R is false

un

Q. 3. Assertion (A): Principal value of sin ! ( %] i

Ans. Option (C) is correct.

(D) A is false and R is True Explanation:
) o L 2m) 2m 4 1 ._1.11:)
. 1. Asserti A) : — | =— SIN | —= | = SsIn | SIn—
Q ssertion (A): sin (511‘13] 3 [\E] ( 1
- [
Reason (R): sin '(sin0)=0,if0e| —, =~ =
(R): sin”'(sin6) [ s :
Ans. Option (D) is correct. o ["‘T}J = 3
Explanation: )
T T <
The principal value branch of sin~'x is [—, —] oty = —=
Letx =sin 8 = 0 = sinlx _ [T
sin-l(sin 8) = sinlx = B -
: ; : =W I ( TC
= B — 9, fB o ¥ e | — t 2
sin—(sin 0) 1 E[ 5 2:| co L\E 3]
/
Hence R 1s true. = cot %I)
sin!| sin 2_11:) # ol since 8 & [j E] k.
3 3 z 3 2 I 2 — CDt_l {_Tl) — 2?11:
Hence A is false. 3
Hence Assertion is correct and Reason is
Q. 2. Assertion (A): Range of tanx is (%, g) incorrect.
Reason (R): Domain of tan™'x is R. Q. 4. Assertion (A): Range of cot ! x is (0, )

Ans, Option (B) is correct.

_ . Reason (R): Domain of tan x is R.
Explanation: Domain of tan x 1s the set {x: x eR

and x # (21 + 1) g , n e Z} and Range is R. 2NE, Cp6en [0) 18-C0Tredt

. Q. 5. Assertion (A): Principal value of cos™'(1) is &
=> tan x is not defined for odd multiples of o

Reason (R): Value of cos 0° is 1
If we restrict the domain of tangent function to

Ans. Option (D) is correct.

-T T . .
(?, E}, then it is one-one and onto with its

range as R. Actually tan x restricted to any of the Explanation: In case of Assertion:
. 31 —n) - T ( n 3m , cos (1) = y
intervals , N— = .| =s—| ele, 15
2 2 2 2 2 2 cosy = 1
bjjective and its range 1s R. cosy = cos0° [-cos 0° =1]
Thus tan'x can be defined as a function whose y =0

domain is R and range could be any of the
_3 _ﬂ.) [—E E) (TE 3?1) = Principal value of cos™ (1) is 0
: : and

inlervals = = ssertion 1s 1 .
( 2 ’ 7 > ’ 5 2r 7 Hence Assertion 1s in correct

SOON. Reason is correct.

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




CASE-BASED MCQs

Attempt any four sub-parts from each question. 304/3
Each sub-part carries 1 mark. =
I. Read the following text and answer the following a3
questions on the basis of the same: sl
ZCAB =a=cos”’ [‘f’}
o s R
= A Q. 3. £LBCA = E =
L — = : (A) tan ' %) (B) tan '(2)
Two men on either side of a temple of 30 metres ; 1
high observe its top at the angles of elevation o (C) tan ! —3] (D) tﬂl’i_l(\/g)
\

and [3 respectively. (as shown in the figure above).

The distance between the two men is 40+/3 metres ~ Ans- Option (D) is correct.

and the distance between the first person A and the Explanation:
temple is 30v/3 meters. [CBSE QB-2021] DC = AC - AD
Q.1. ZCAB = ¢, = = 40+/3 - 303
/
(A) am—l[%) (B) sin! %] =103 m
3 :;\/_. In ABDC
: ; 3
(C) sin~!(2) (D) sin™! ZJ i s s, 0 o
\ DC 103
Ans. Option (B) is correct. Z/BCA =B =tan")( 3 )
Explanation: In A BDA
_ BD Q. 4. ZABC =
sing = —
T T
A) — B) =
(A) ; (B) =
AB* = AD* + BD? . n
(€) - (D)
= (30v3)* + (30)° 2 3
= (60)° Ans. Option (C) is correct.
AB = 60m Explanation: Since,
_ 1
Now, SINQL = E sing = —
60 2
. 1 1.8 sino. = sin30°
sino = % :
I..E'. ZCAB = = Sin_l [—) i
2 o = 30°
63,0, AR = o= we, have tanp = /3
(1 1(2) tan} = tan60°
A) cos™| = B) cos™| = X _ £No
(A) k 5) (B) 5 . 3 = 60
( A 4 NDW, In AABC
= -1
() cos™ 5 (D) cos —) ZABC+ /BCA + ZCAB = 180°
\

o o o
Ans. Option (C) is correct. ZABC +60°+30° = 180

ZABC = 90°
Explanation: In A BDA "
AD ZABC = —
COSCL = —— 2
AB

Get More Learning Materials Here : &

|

é-’g www.studentbro.in

=
paal



Q. 5. Domain and Range of cos™' x = 1 2

(A) (-1, 1), (0, m) (B) [-1,1],(0,m) © o D 75
(©) [-1, 1], [0, 7] (D) (-1, 1), [_E E] Ans. Option (B) is correct.
2 2 ;
Explanation:
Ans. Option (C) is correct. ; g 1
: : Given B = tan —
II. Read the following text and answer the following 3
questions on the basis of the same: 1
In the school project Sheetal was asked to construct = et 12 3
a triangle and name 1t as ABC. lwo angles A and 3
] 5] cosB = ——
B were given to be equal to tan ]5 and tan' = V10
respechively. B} 1 3
2 B QO =
Ji0
= 3
L 3 %= L0
Q.4.1f A = sin”lx; then the value of x iS'
1
A) (B) f
Q. 1. The value of sin A 1s . C 1 D
1 1 © o (L) JT]
(A) P (B) < Ans. Option (A) is correct.
L 2 Explanation:
Q) ~ D) & P
©) 7 (D) NG 1
Ans. Option (C) is correct. & = g 9
Explanalion tanA = %
1
SinA = ——=
A =sin™|—=
5
1 V5
A = fan <
Q. 5. The third angle, ZC =
/| T T
= ot A) = B) —
= tan A 2 (A) 1 (B) 5
1 T ok
ina = © 3 D) °,
Ans. Option (D) is correct.
Q.2.cos(A+ B+ ()= : Explanation:
(A) 1 (B) 0 /C = m—(A + B)
1
(C) =l (D) E — ﬂ:—g
Ans, Option (C) is correct. o
I
Explanation: Since ABC is a triangle, - 4
: A+ B+ C=180°
cos (A + B + C) = cos 180° [II. Read the following text and answer the following
= questions on the basis of the same:
The value of an inverse trigonometric functions
Q.3.1fB — cos™ x, thenx — : which lies in the range ol Principal branch is called
X & B 3 the principal value of that inverse trigonometric
(A) J5 (5) J10 functions.
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1
Q. 1. Principal value of sin™ [—J 15

2
T e
(A) - B) 3
T n
© 5 D) 5

Ans, Option (A) is correct.

Explanation:

()
2

siny = l

2

-T 7
Principal value branch of sin™! is [—; —J

2 2
and Sﬂl(E) — 1

;
= Principal vlaue of sin™ [E) is g

Q. 2. Principal value of tan™ (1)

T T
A) — B) —
@A) B)
T
(©) © L2
Ans. Option (A) is correct.
Explanation:
tan_l(l) = tan_l[tang)
- ¥
4

Q. 1. Principal value of CDt_l(v@ ) is:
T
(A) 3 (B)
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TE Bl
© + (D)

Ans. Option (C) is correct.

Explanation:
cot 7 (v/3) = cot™ [mt g]
_x
6

. 4 1
Q. 4. Principal valuc of sin 1(1} +sin™ [E) is

(A) 2rm (B) ®
3n n
© = (D) -

Ans. Option (C) is correct.

Explanation:
Ein_l(l)+sin_l(%) 2 54—2
s P00
4

Q. 5. Principal value of 2cos™ (1) + 5Stan! (1) is:

) = B)
© ©) %

Ans. Option (D) is correct.

Explanation:
2.cos (1) + 5tan1(1)

:2><0+5><E
4

o S
4
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