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Inverse Trigonometric Functions

Questionl

Considering only the principal values of the inverse trigonometric functions, the value of

cot!(cot(=11)) +10sin <2 cos™! <L)> + 10sin(2 tan1(2))

V2

is
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Options:
A.

3m+7

AT+ 7
D.
3r—5

Answer: C
Solution:

We need to find the value of

cot ™1 (cot(—11)) + 10sin (2 cos™! (\/L)) + 10sin(2tan"1(2))

[

Simplify cot ! (cot(—11))

The principal value of cot ~! 2 lies in the interval (0, 7). We need to find an angle in this range that has the same cotangent as —11.

Now, —11 radians is less than 0. If we add multiples of = till it falls in (0, 7), we get 4w — 11, which lies in (0, 7).

Hence; cot "1 (cot(—11)) = 4m — 11.

Simplify 10 sin (2 cos™! (%))

Let cos? (%) = a. Then, cosa = —\/1—5 This gives o = .

Now, 20 = 7. sin(2a) = sin () = 1.
Therefore, this term becomes 10 x 1 = 10.
Simplify 10 sin(2tan "1 2)

Let tan~! 2 = 6, so tan 6 = 2. Here, 6 € (0, ).

2tanf __ 2x2 __ 4
1+tan? @ 1422 5¢

We use the double angle formula: sin(26) =
Hence, 10sin(2tan~12) = 10 x £ = 8.
Combine all terms

cot ™ (cot(—11)) + 10sin (2 cos ! (\%)) + 10sin(2tan"1(2))

[l



= (4w —11)+10+38
=47 +7

Final Answer: 47 + 7

Question2

The total number of real solutions of the equation

0= tan !(2tand) — +sin "’ <—6tan9 )

9+tan? @
is
(Here, the inverse trigonometric functions sin ' z and tan ! z assume values in [—Z, Z] and (— %, Z),
respectively.)
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Options:
A.

1

D.
5

Answer: C

Solution:

To find the total number of real solutions for the given equation, let's break down the problem step by step:

Define « as:

_ 1. -1( 6tand
@ = s (9+tan29)

We need to solve:

0 =tan"!(2tanf) — a

This can be rearranged as:

6+ a = tan"!(2tan6)

Taking the tangent of both sides, we have:
tan(f + o) = 2tané

The tangent addition formula gives:

Sfanbitana. — 9¢ang ., (1)

1—-tanatané
Next, consider:

6tan® __ _2tana
9-+tan” 0 1+tan® o

sin 2o =

This leads to the equation:
3tanf + 3tanftan® a = 9tana +tanatan®6

Simplifying:



3(tanf — 3tanea) = tan o tan §(tan 6 — 3 tan o)

This implies:

tanf = % or tanf =3tana
[e3

CaseI: tanf = 3tan
From equation (1):

tan 0420

= 2tand

This gives:

tanf = 0, %zlfﬁétaHGZI,fl
Thus, we have:

tan6 =0,-1,1=60=1,-T,0

Case II: tan§ = —tai—a

From equation (1):

tanf+ 27

Simplifying this results in:
tanf + Tie = —4tand

This leads to no viable solutions (as denoted by "No Solution").

So, the real solutions for  are %, — f, and 0, resulting in a total of 3 real solutions.

Question3

Considering only the principal values of the inverse trigonometric functions, the value of
. —1(3 1 (.2
tan <sm (g) — 2cos (ﬁ))

is
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Options:

A'E

B. 5F
C. 52
D. 3

Answer: B

Solution:

tan <taun’1

tan <tan1

tan <tan’1
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Question4

For any y € R, let cot ' (y) € (0,7) andtan ' (y) € (— %% ). Then the sum of all the solutions of the
equation

tan-1 (Eﬁyyz) 1 cot—L (9&?2) 4 2_; for 0 < |y| < 3, is equal to :
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Options:

A.2V3—3

B.3 23

C.4V/3-6

D.6 —4v/3

Answer: C

Solution:

Concept :

1
12.2<0
x

1
tan ! ;;x >0

T+ tan
cot 1z =
Solution : Given, 0 < |y| < 3
=y € (=3,3)— {0}
9 — 4 is always positive when y € (=3,3)— {0}
And 6y is positive when y € (0,3)

And 6y is negative wheny € (—3,0)

. In overall, 9222 > 0 when y € (0, 3)

6
And 97‘7;2 < 0 wheny € (-3,0)

Case-1:

When -3 <y <0



6 6 2
tan~! Y —+ T+ tan ! y = “r
9 — 4?2 9= g2 3

:>2tan’1( by >:—7r
9 — 42 3

6y -1
9-32 /3

=

= 3> < 6vV3y—9=0

=42 —6vV3y—9=0

Ly 6\/§i\/2108+36 . 6\/§2i12 5/346

asy € (—3.0) .. y=3vV3-6

Case-2 : When0 <y < 3

6 6 2
tarf1 Y + tarf1 Y = —F
9 — g2 9 — y? 3

= 2tan ! by = 2R
9 — 42 3

= 6y = 9v/3 — v/3y’
=4/3y? +6y —9v/3 =0

= V3y? +9y— 3y — 93 =0

= v3y(y + 3v3) =3(y+3v3) =0
= (y+3v3) —(vV3y=3)=0
y#—-3v3 . y=+3asyec(0,3)



