Inverse Trigonometric Functions

Assertion & Reason Type Questions

Directions: In the following questions, each question contains Assertion (A) and
Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation for Assertion (A)

b. Both Assertion (A) and Reason (R) are true but Reason (A) is not the correct
explanation of Assertion (A)

c. Assertion (A) is true but Reason (R) is false
d. Assertion (A) is false and Reason (R) is true

Q1.

Assertion (A): All trigonometric functions have
their inverses over their respective domains.
Reason (R): The inverse of tan! x exists for some
X €R. (CBSE 2023)

Answer : (d) Assertion (A) is false and Reason (R) is true

Q2.
Assertion (A): The value of

sin {tan‘1 (—/3)+ cos'{?ﬂ is 1.

Reason (R): tan ! (—x)= —tanl x,x R

and cos 1 (-x)=cos? x, x e[-1, 1]
Answer : (c) Assertion (A) is true but Reason (R) is false

Q3.

Assertion (A): If 2(sin! x)? —5(sin"! x)+2=0,
then x has 2 solutions.

Reason (R): sin? (sin x) = x, if —g <X s;

Answer : (d) Assertion (A) is false and Reason (R) is true
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Q4.
Assertion (A): The domain of the function sec 1 2x
is (—oo,—l} U[E ,oo).
2 2
T

Reason (R): sec *(-2)=—
4 (CBSE SQP 2022-23)

Answer : (c) Assertion (A) is true but Reason (R) is false

Q5.
Assertion (A): If o e(—g : o), then

sin~* (sin o) + cos * (cos o) = 0.

Reason (R): If o e(—g,OJ, then sin"!(sin o) = o

and cos *(cos o) = —a..

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct

explanation for Assertion (A)

Qeé.

Assertion (A): Range of f(x)=cot™*(@2x—x?)is
(0, ).
Reason (R): cot™* x is defined for all x <R.

Answer : (d) Assertion (A) is false and Reason (R) is true

Q7.

Assertion (A): The domain for
2
F(x)=sin"? ( 1+x ] is {0, 1}.

Reason (R): sin"* x is defined only if x < [-1, 1].

Answer : (d) Assertion (A) is false and Reason (R) is true
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Q8.
Assertion (A): Principal value of sin* {sin (2—;)}

. T
is —.
3

Reason (R): Interval [—; , g} lies in principal value
branch of arc sine function.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation for Assertion (A)

Qo.
Assertion (A): Range of f(x)=sin"' x+tan™! x
1. {n 3n}
+sec ” xiss—,—¢.
4 4

Reason (R): f(x)= sin"! x +tan”
defined for all x € [-1, 1].

1 1

xX+sec " x is

Answer : (c) Assertion (A) is true but Reason (R) is false

Q10.

Assertion (A) We can write

sin ™' x = (sin x) 7.

Reason (R) Any value in the range of
principal value branch is called
principal value of that inverse
trigonometric function.

Q11.

Assertion (A) The inverse of sine
function is define in the interval [—x, 0],
[0, n] etc.

Reason (R) The inverse of sine

function is denoted by sin ',
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ANSWER KEY

Q10. (d) Q11. (d)

SOLUTION

Q10. Assertion sin ' x should not be confused
~ _ 1
with (sin x)™'. Infact (sin x)™' = — and
sin x
similarly for other trigonometric functions.

Reason The value of an inverse
trigonometric function which lies in the range

of principal branch, is called the principal
value of that inverse trigonometric function.
Hence, we can say that Assertion is false and
Reason is true.

Q11. Assertion Sine function is one-one and onto

in the interval [_51: 3 _R} [_R s E], [E, 3—?:]
2 2 2 2 2 2

etc; and its range is [—1, 1].

So, inverse of sine function is define in each
of these intervals.

Reason We denote the inverse of sine
function by sin~' (arc sine function).

Hence, we can say that the Reason is true and
Assertion is false.
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.. Both A and R are true but R is not correct
explanation of A.

- a1 n
Assertion (A): Principal value of sin™'| —— |is =
~ (A) P (\/E] i

-1 T
Reason (R): Principal value of Cot’l(— is —
Ans. Option (C) is correct.

Explanation:
; o af . 2r) 2n Ll 1 ._I.rt)
Assertion (A): ! —|g— sin"" | —= | = sin " | sin—
~ Assertion (A): sin (smg} 3 («ﬁ] i
s T
Reason (R): sin}(sin0)=0,1f0 = —E,E = —
(R): sin”*(sn) B 5
Ans. Option (D) is correct. “ot [%] =
Explanation: -
-T W -1
o 4. |TBRRE =l
The principal value branch of sinx is [ 9’ 2] coty 5
Letx =sin =19 =sin lx _ Nk
sin"!(sin 8) = sin"'x = =
§ i ; - on
i 9)=60,if0e|—, | = cotl =2
sin~'(sin 9) i e|:2 2:| co (‘FC 3)
Hence R is true. = cot (%ﬂ)
sin! [sinz—n) #* L since 0 € [j E] .
8. 3 NS 5 mt—l[‘TlJ . %"
Hence A is false. .
Hence Assertion is correct and Reason is
~ Assertion (A): Range of tantx is (?E, g) incorrect.
Reason (R): Domain of tan-'x is R. ~ Assertion (A): Range of cot ! x is (0, 7)

Ans. Option (B) is correct.
Reason (R): Domain of tan'x is R.

Explanation: Domain of tan x is the set {x: xeR
and x# (2n + 1) g , ne 7} and Range is R. #amisi Clptien, () 15 soitoah
T ~ Assertion (A): Principal value of cos™(1)is
= tan x is not defined for odd multiples of P
Reason (R): Value of cos 0° is 1
If we restrict the domain of tangent function to
T Ans. Option (D) is correct.
Sia) 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:
. -3 —ﬂ) (—n T (J‘E 3n ) cos (1) = y
intervals | —,— [,| —, = |,| =, — | etc., is
22 2°2)\2 2 cosy =1
bijective and its range is R. cosy = cos0® [rcos 0°=1]
Thus tanx can be defined as a function whose y=0
domain is R and range could be any of the
e o g oo W e B = Principal value of cos™ (1) is D
inlervals (T'?)' (71 EJ- [Er ?) and Hence Assertion is in correct.
S Reason is correct.
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~ Assertion (A) : Domain of f{x) = sin”! x + cos xis [-1, 1].

Reason (R) : Domain of a function is the set of all possible values for which function will be
defined.

~ Assertion (A) : Functionf:IR — IR given by f(x) = sin x is not a bijection.

Reason (R) : A functionf:A — B is said to be bijection if it is one-one and onto.

T
~ Assertion (A) : Principal value of tan™' (-y/3) is —3

T
Reason (R) : tan':R — (—5,

b=

bidi ¢
) so for any x € IR, tan‘l(x) represent an angle in (—7, 5) ;

~ Assertion (A) : sin’! (—x)=- sin x; x € [-1,1]

52 T T
Reason (R) : sin :[-1,1]— ~Si 5

is a bijection map.
Answers

~ A V 4 AN
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