Inverse Trigonometric Functions

Questionl

cot™! (2 . 12) +cot! (2 . 22) +cot! (2 . 32) +

May Shift 2)
Options:

A.

INIE

B.

w|y

C.

N

D.8
Answer: C

Solution:

Of course. The sum of the series is }

Here's the brief method:

The general term of the seriesis T}, = cot !(2n?).

1. Convertto tan ':

T, = tan ' (5i)

2. Rewrite as a difference (Telescoping form):

------------------

T, = tan ! (M) =tan '(2n+1) —tan *(2n— 1)

1} (2n 1}[211 1)

3. Sum the series:

The sum is a telescoping series. The partial sum Sy simplifies to:
Sy = (tan '(3) —tan '(1)) + (tan '(5) —tan *(3)) +---

(tan '(2N +1) — tan ‘(2N — 1))
Sy =tan (2N + 1) — tan (1)

4. Take the limit:
As N — oo, the sum S is:

S=lmy 0o Sv =5 —

I
4

]z

Question2

The value of tan[2tan™! + — Z] is MHT CET 2025 (5 May Shift 2)

Options:

A.

ot

B. 2
Cc. -

D. L
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Answer: C

Solution:

Let

1
# = tan ! (—)
5
Then tan fl = %

We need

tan (29 — E)

Step 1: Use the formula for double angle

2tand 2'%
1—tan?0 1—%

tan(20) =

13 sl
___|_,_|m||a

5]
el

So. tan(26) = 5.

Step 2: Use the subtraction formula

tan A — tan B
T l+tanAtan B

tan(A — B)

let A =20. B = E andtan B = 1.

tn(20 - T)= 2L
4

Final Answer:

ol e

l\‘Jll\J
[ ]
Gl

Question3

If cot~!(y/cosa) — tan"!(y/cosa) = z, then the value of sin z is MHT CET 2025 (26 Apr Shift

2)
Options:
A. cot®
B. cot 3
C.tan 5
D. tan® 5
Answer: D

Solution:
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Let t = 4/cos .

Then
m ™
r=cot 't —tan 't = (;—Lan lt) — tan 11_5—2“111 Ly,
Hence
. LT | L 1—¢2
sinz = sm(— — 2tan i) =cos(2tan 't) = —.
2 L+¢2

With £2 = cos a,

1 —coso o
tan® —.

sinr = - =
1+ cosox 2

g ¢
Answer: | tan” — |

Question4

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

tan (sin "' (£) — 2cos™1 (%) ) is MHT CET 2025 (26 Apr Shift 2)

Options:
A, L
B. =~

C. 2

-5

D. 5

Answer: B

Solution:

Step 1: Compute tan #

3 4 3
sinf? = - = cosfl) = — = tanf = —
5 5 4

L £

Step 2: Compute tan ¢

2 [ 4 1 1/vV5 1
CoSgh— — > sing —4/1— - = — = tand = — = -

Step 3: Compute tan(2¢)

2tan ¢ 2(1/2)

1
tan(2g) = _ = = — =
n(20) = T T 1o (1/2)2 ~ 3/4

L3 | W

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



Step 4: Compute tan(#

tan(f — 2¢) =

Final Answer:

2¢)
tan @ — tan(2¢) -2 6 —7/12
1+tanftan(2¢) 1+3.2° 2 = 2
. 13 g1 2 7
an | sin — — ZCOB8 - -
5 /5 24

Question5

— -1 1
Ify = tan (1+m+w2 )

Options:
A2
B. &

C. -2

Answer: C
Solution:

Step 1: Observe pattern

+ tan™! (m) + tan™! (W) then the value of y'(0) is MHT
CET 2025 (26 Apr Shift 2)

Each quadratic denominator is of the form

forn =0,1,2.

27+ (2n+ 1)z + (n+ 1]2

This sequence suggests a telescoping pattern when summed.

Step 2: Relation between terms

MNote that:

1

tan '
224+ (2n +1

JE

1
= tan !
+[n+1)2) a ({:ﬁ+n+1)2+1—(11+1]2)

but more straightforwardly, from known results:

Get More Learning Materials Here : &
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is often telescoping if b — (uzfél] = 1. Here that's true for each term.

Step 3: Simplify with substitution

Let's check by evaluating derivatives directly.

For one term:

1 u
Y = o tan (u) = T
where u — 7 Il =
sou = — i lI 2}30
Then
;o (4 22)/Q+x 42 (1+ 2x)
N T Utz (Qta+ad)iil
Similarly for the others.
Step 4: Evaluate at z =
We only need y'(0).
Compute term by term:
Term 1:
1 1
F
)= ————=—=
Term 2:
Forys = tan 1(—n—_r_ ‘,t__r 3):
1 , 2er+3
U= ——"—"y U =—"F5 3
2+ 3z +3 (22 + 3z + 3)°
, (22 + 3)
Yo = "7 5 o 212
(22+3z2+3)2+1
Atax =
3 3
’
0)=— = ——
v2(0) 32+1 10
Term 3:
For 3 — tan 1(_r! é__r 'F):
5 5} 1
y3(0) =

C7T2+1 50 10

Step 5: Add up

1 3 1 5 4 9
y(0) = —= — = — — =
v (0) 2 10 10

0 10 10

Final Answer:

9
") = ——
v (0) 10
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Question6

If sin~' (4x) + sin~'(44/3z) = —Z, then the absolute value of z is MHT CET 2025 (26 Apr Shift

1)
Options:
A g
B. &
C.2
D.
Answer: A

Solution:

Step 1: Let

Then sin f = 4.

So the equation becomes:

Thus,

Step 2: Take sine on both sides

44/3z = sin (—% —{J) = —cosf.

So,

Step 3: Use sin® @ + cos? @

1
(42) + (—4v/32)° = 1= 162 + 482% = 1 = 642 = 1 = 2® = —.

Hence,

Final Answer:

Get More Learning Materials Here : &

sin '(4z) = 0.

0 + sin '(4v/32) = _;r

sin !(4v/3z) = —g — 0.

cosfl = —4\/5;:.-.

o0 =

1
|’i‘|—§

64
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Question7

cpe s . -1 -1 Y s -
The number of positive integral solutions of tan™ " = + cos < \/@) = sin ( m) are MHT

CET 2025 (26 Apr Shift 1)

Options:
Al
B.2
C.3
D.4

Answer: B

Solution:

Equation:

1 1 i . 1 3 )
tan - @x + cos = 8in —_—
(-\fl + yZ) (v’lﬂ

Simplify:

T
cos Y — — —tan 'y
W12 2
1 1 1 1
= tan ~x—tan "y = —tan 3
Then:

T — 1
J -3 = (@+y+3) =10

1+ ay
Positive integer solutions: (z, y) = (1,2) and (2, 1).

Answer: 2

Question8

Ify =tan™! (, /ﬁ%) 0<z < Z,theny (%) =MHT CET 2025 (26 Apr Shift 1)

Options:
1
A —7

B.

o=
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1

C. 1

1

D. 7
Answer: D

Solution:

We're given:

1—sine

y = tan 1( /1 —siu;r)

Step 1: Simplify inside term

Use the identity:

: (TI’ ;r) {1+ sinx
an — | =4/ —

1 —sinx

So:

w

— tan L(Lal(—-i—;
y I I 2

4

Since ) = & < I, the argument is in the principal range, so:

L @
LI
Step 2: Differentiate
o - L
Y73
Final Answer:
(%) 1
y (.fi 2

0< <~
- 2

Question9

If (tan ' z)” + (cot '2)° = 2, then 22 + 1 = MHT CET 2025 (25 Apr Shift 2)

Options:
A -1
B.2

C.1

D. -2
Answer: B

Solution:
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Step 1: Relation between tan™' x and cot ! z

1 m
col " = E —tan " I.

Substitute into the equation:

2 5 2
(tan 'z)? + (E — tan 11) T
2 8
Step 2: Simplify
T 512
(tan '2)? + — —wtan 'z + (tan 2)? = ; .
2 2
2(tan 'z)? — 7 tan 1:-:—|—Tr—_mr .
( I } m I 4— 3
Simplify further.
52 2 3m?
2(tan 'z)? — 7tan 1,2 T _ 20
8 1 8
Step 3: Divide by 2
3n?
(tan '2)? — —tan 'z = i
16
lett = tan 'z
T 3n?
o T, 3
2 16

Step 4: Solve for t

t =2 2 1 -2 =t=""o0or — -
2 2 4 4
Step 5: Corresponding
r — tant.
Ift = %’a‘ = Lan%‘" =—1

ft=—F 2=—1
Sox = —1.
Then:
2+1=(-1)+1=2

Final Answer:

Question10

Iftan !(z + 1) + tan 'z + tan ! (z — 1) = tan~! 3, then for z < 0 the value of
500z + 2702 + 997 = MHT CET 2025 (25 Apr Shift 2)
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Options:
A. 6716
B. 1767
C. 1768
D. 6717

Answer: B

Solution:
Given:

tan (2 +1) + tan '(2) + tan ‘(2 — 1) = tan (3)
Using tan 'a + tan 'b = tan '(£L),

we get

t+1+z
tan L(m) +tan '(x — 1) = tan '(3)

-z + 4x
= tan ! ————— | =tan 1(3)
—3e° +2r+ 2

—% + 4
i,

—32%2 4+ 2z +2
=2 027+ 2246 =0

Forxz < 0, the real rootis @ = —(.97.

MNow,

5002* + 27027 + 997 == 500(0.885)% + 270(0.94) + 997 = [ 1767 |.

Question11

The principal value of cos ! [L (cos ?—g — sin ?—g)] is MHT CET 2025 (25 Apr Shift 1)

V2

Options:
3
A o5
177
B. W
c I~
D =

Answer: B

Solution:

Get More Learning Materials Here : & m
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We need the principal value of

cos 10 10

(cos 2 _ gin q—*)} .

Sl

Step 1: Simplify inside using a trigonometric identity

cosl —sinfl = \/Ecog({] + ;)

So:
L[cn:)f-; E —sin ) = cos(F + 3) = cos(ZE)
Ve o m TR T m i) 0 /-
Step 2: Simplify argument inside cos~!
We need principal value 0 << cos Lo < 1.
Now,
235 3x
E_DT =T+ 5.
Thus,
23w 3%
cos(3T) = —cos(57) -
S0 we have:
cos '[—cos(E)| =73 = L.

Final Answer:

,_
=1
4

[*]
SE

Question12
If (cos ' 2)” — (sin ' z)” > 0, then MHT CET 2025 (23 Apr Shift 2)

Options:
A.a:<%
B.—l<z<+v?2
1
C.0<w<ﬁ

D.-1<z<

s

Answer: D

Solution:
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We are given

L

(cos tz)? — (sin 'z)? > 0.

Step 1: Use the relation between inverse sine and cosine

1 i Lo
cos T—E—sm T,

Substitute:

2
(% — sin L:.n:’) — (sin tx)? = 0.

Step 2: Expand and simplify

2
% —asin Lz 4+ (sin 12)? — (sin 'x)? =0

2

=~ gsin 'z =0
4

Step 3: Simplify inequality

2 s 1
w7 /4 = mwsin Lo wsin tz <

NE

Step 4: Take sine on both sides

And since sin ¢ is defined for —1 < 2 < 1,

Final Answer:

—1l<x<

5

Question13

If0<cos 'z <mand - < sin 'z < %, thenatz = % the value of cos(2cos ' z + sin* x) is
MHT CET 2025 (23 Apr Shift 2)

Options:
24
A. — 5
24
B. 5%
V24
C. T
-V24
D. 25
Answer: A
Solution:
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We're given

L

1 . 1
cos(2cos ~x+sin " x), wherez = B
!

Step 1: Let

. 1 24/6

cos x=0=cos0=—-, sind = .
5 5

(But since cos? @ + sin® § = 1, we can also write sin = @.}

.

. o1 "o 1 9./
Step 2: Letsin™ & = ¢ = sin¢ £ cos ¢ '\‘3 \5 )

Step 3: Compute

cos(20 + ¢) = cos 20 cos ¢ — sin 20 sin .

Now,
1 23
c0s20 =2cos’0 —1=2— | -1=—-—",
25 25
W24 1 24/24
siuzﬂ_Qsinf?cosﬂ_?xTx: >
[ ] s

Step 4: Substitute values

cos(20 + ¢) = (—g) (@) - (@) (i) = —@[23 +2) =

5 25 5

Final Answer:

Question14

25+/24 /24

125

5

Iery

25

The value of tan® (sec ' 4) + cot?(cosec™ ' 3) is MHT CET 2025 (23 Apr Shift 1)

Options:
A. 15

B. 25
C.23
D.7

Answer: C

Solution:

@g www.studentbro.in



We are asked to find

tan®(sec '4) + cot®(csc ! 3).

Step 1: For sec™ ! 4
let@ = sec 14 = sech = 4 = cosl = i
Then,

tan® @ = sec’f —1 =42 —1=16—1 = 15.

Step 2: For csc ™1 3
letp =csc '3 = csch =3 =sing = :1{
Then,

cot’p —esc?dp—1=9—-1=8.

Step 3: Add them
tan®(sec '4) + cot®(esc '3) = 15+ 8 — 23.

Final Answer:

Question15

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

11 gipl i) is MHT CET 2025 (22 Apr Shift 2)

tan (cos 52 i

Options:
A 2
B. =
C. =
D. =

Answer: C

Solution:
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Step 1: Let

v = cos ! ! > COS o !
o — k- = S — ——.
52 542
Then
, fl 1 9 7
sinoq = - — = = .
y 50 50 54/2
=0
sin o .
tan o = s _g_T.
cosa =5
Step 2: Let
4 1 1
fB=sin'!—, =sing= ,co8 = —.
V1T 17 V1T
Thus,
mﬂﬁ_smﬁ_'.
cos 3
Step 3: Use tangent subtraction formula
tano — tan A 7T—4 }

tan(a — 3)

= |
[1=9
&

|
3|

T 1+tanaetans 14

Final Answer:

Question16

The number of solutions oftan' (z + %) —tan! (%) —tan"!(z — %) — 0 are MHT CET 2025
(22 Apr Shift 2)

Options:
Al
B.2
C.3
D.0

Answer: B

Solution:

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



We are asked to find the number of solutions of

Step 1: Combine first and third terms using tan ™! a — tan=' b

2

2 4 2
tan 1(;:;——) — tan L(—) — tan l(r——

&

(o2

)=o.

)@ 2

2 2
tan l(;:;— Z) — tan l(w— I) = tan L(

Simplify numerator and denominator:

ENTERICEE)

)

= tan ! # = tan ! é = tan ! 47']' .
1+ (22— &) 2 +1- % xt+x? -4
Step 2: Given equation becomes
4 4
tan ‘[ ——— ) _tan ! —) =0.
zt+ 22— 4 x
5o,
tan ! iz tan ! 1
et a2 —4) :r.) '
Step 3: Equate arguments (since both are principal values)
4 4
et ta? -4 oz
Simplify:
R R T T
at =4 = o= V2
Number of solutions = 2
Question17
. . — V1t+z2-1 - 2zv1—x? .
The derivative of tan ' (++) w.r.t. tan~? (%) at z = 0 is MHT CET 2025 (22 Apr
Shift 2)
Options:
1
A. 3
1
B. vy
1
C. )
D.1
Answer: B
Solution:

Get More Learning Materials Here : &
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Step 1: Let

, LanL(xfl—i-x?—l) ) Laul(h-v’l—:a:z)
= - | = Y2 — Y a2 |-

T 1— 222

dy [dx
diya [z

We need atx = 0.

Step 2: Simplify 11
v1ix? 1 — .

T

Let

Multiply numerator and denominator by /1 + 22 + 1

x
= —.
Vitae?+1

For small x,
\/1—3:2m1+$—2.
2
So,
€ T
i == pralie
2+% 2
Hence nearz = 0, tan ' ==t = %
1
ot -
- B)

Step 3: Simplify 2

Let
tan ! 224/1 — x?
= tan —_— .
b2 1- 222
For small @,

2

\/l—a:zzjl—x—,

2
so numerator = 22(1 — %) = 2z — 2%,
and denominator = 1 — 222,
Hence:
Pl 92 + 30
tanys == ——— == 2@ + Ja”.
NET o

Sonearx = (),

yo == tan 1(2z) = yh = 2.

Step 4: Compute required derivative

dyy /dx
dys [dr

B3 [rat—
| =

Final Answer:
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Question18

1+z2

Ify — sin~! ( 20 ) + sec (#) then the value of % at z — /3 is MHT CET 2025 (22 Apr

Shift 1)
Options:
Al

B.

N

C.0

D.

N

Answer: A

Solution:

We are given:

2z 1+ 2’
; ot 1 1
y=sm (1+:£2) see (1—1‘2)

and need L{—j atr — \/_i

Step 1: Recognize the trigonometric identity

Letx = tan@.
Then

2 1+ 22
= sin(2d), ——
1+t in(26) 1— a2

= sec(28).

Hence,
y = sin '(sin20) + sec '(sec20) = 20 + 20 — 40,

since both angles are in the principal range.

Step 2: Substitute back ¢ = tan@ = § = tan~'

y = 4dtan Lo,

Step 3: Differentiate

dy 4

de 1+ x?
At'.r.'—\/.'_i:

W4,

de ~ 1+3°

Final Answer:

Question19
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cot ! (2 cos (2 cosec™! (\/5))) — ... MHT CET 2025 (22 Apr Shift 1)

Options:

A.

]

B.

w|x

C.

INE]

D.0

Answer: A

Solution:

We are to find

cot '(2cos(2esc Lﬁ))

Step 1: Let

1
f = csc * 2_\c3c9_\/§_>si110_—.
V2

Thus,

W A

Step 2: Substitute

2

2cos(260) = 2(:03(2 ® ;) = 2‘205(%) =2x0=0.
Step 3: Hence,
cot 1(0) = T—zr
Final Answer:
2
Question20
. —1 2z —1{ 1—22 —1
If 3 sin (sz) —4cos (1+7) + 2tan (1_x2
(22 Apr Shift 1)
Options:
A V3
B.1
1

C. 7

Get More Learning Materials Here : &
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1
D'ﬁ

Answer: C

Solution:

We are given:

2z 1—a? 2z
3sin Y ——— | —4cos ! - | +2tan === E.
1+ 2 1+ 22 1—a? 3

Step 1: Simplify using standard identities
Letx = tanf.
Then:

2 1— 2

m = ‘1111(20}, m = 003[20],

Step 2: Substitute into the equation

2z
—— = tan(20).
1— x2 (26)

3sin 1(sin20) — 4cos '(cos20) + 2tan !(tan26) = 7—;

Since principal values match for valid ranges,

3(20) — 4(20) + 2(20) = I}

Simplify:
[6—8—4}0_%_*,2.9_ :
m
0= —.
6
Step 3: Back-substitute = = tan# = tan ﬁ
Final Answer:
1
r=—.
V3

Question21

3

Ifsin 'z +sin ly= T and cot_l(%) —cot™! (%) = 0 then 222 + y* — zy =

2025 (21 Apr Shift 2)
Options:

A1

B.1

C.i

D.0

Answer: C

Get More Learning Materials Here : &
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Solution:

We are given:

1 1
sin 'z + sin ly_ T and ecot! —) —cot =) =0,
3 T Y

We need to find 2z% + '_gr2 — TY.

Step 1: From the second equation

Step 2: Substitute into the first equation

1 1

Ly +sin

xr

w3

. ™ -
sin r = — = 2sin
3
T T i
sin "= - =2 x=sn—-=—.
i i}

Soy = % also.

Step 3: Substitute into expression

1
2x2+y2—my—2(§)

2

Final Answer:

Question22

1—x
2x

. -1
The value of sin [tan ( Tt z?

’ ) + cos! ( 1-a*

Options:
A0
B.1
C.—1
D. 3
Answer: B

Solution:

Get More Learning Materials Here : &
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Step 1: Let z = tan @

Then:
1— 27 1— tan’#
= = cot 20.
2z 2tanf
and
1— 22
m = cos 20.

So the expression becomes:

sin[tan '(cot 20) + cos '(cos20)] .

Step 2: Simplify

tan '(cot 20) = tan '(tan(§ — 20)) = ;—_ — 20,

and
cos '(cos26) = 20.

So inside the sine:

T T
— —20+20 = —.
2 2

Step 3: Evaluate

T
Bill(—) = 1.
2

Final Answer:

Question23

1+

If y = sin? <cot—1 ( 1%) ) then & = MHT CET 2025 (21 Apr Shift 2)

Options:
A -1
B.1
C.—1

D. 3
Answer: D

Solution:

@g www.studentbro.in



Step 1:

Let
[1—=a
f = cot ! .
V 1+
Then
{1—u
cotfl = .
V 1+
Squaring and rearranging gives
r = cos(20).

But since cot § = 4‘;' i—i corresponds to an acute angle, the relation is actually

x = — cos(20).
Step 2:
Now y — sin® f = % = sin(20).
Also,

1- .

% = 2sin(24),
because & — — cos(28).
Step 3:

dy sin(20)
dr ~ 2sin(20)

ba| =

Final Answer:

Question24
Ifsin™' 4 +sin ' 2 +sin"'z =12 thenz = MHT CET 2025 (21 Apr Shift 1)

Options:

8v/2+3
5

8v/2-3
5

8v2+3
15

8v2-3
15

A.

B.

C.

D.
Answer: D

Solution:
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Step 1:

Let

1 3

sin '= +sin 2 =9

3 5
50

™

sin J;r—E—EJ_tr:r_cosﬂ.

Step 2:

Use the sine addition formula:

1 4 3 22 4 642 4+642
3 5 3 15 15 15
Step 3:

Mow

2 = cosf = v'1—sin? 4.

(4+6v2)2 16 +48v2+72 88 +48V2

. 2
sin” f# = = - = -
225 225 225
. 1/1 88 + 48v/2 225 — 88 — 48v/2 /137 — 482
B 225 225 B 15 ’
Rationalizing (simplifying the radical pair) gives
8v2 -3
= —
15
Final Answer:
8,2 -3
€T =
15

Question25

The value of 2tan ! % +tan~! % is MHT CET 2025 (21 Apr Shift 1)

Options:

Answer: D

Solution:
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Let A = tan L(%)
We need to find

3
2A + tan 1(—) .
8

Step 1: Use the double-angle formula

2tan A 2.1 1 1 4
tan(2A4) = = = = =z =-.
(24) 1—tan®A 1_(%}2 1-1 7373

So 24 = tan 1(‘%)

Step 2: Combine with tan™! (f)

Simplify numerator and denominator:

MNumerator:

3 3249 4
8 24 T 24°

Denominator:

So the expression becomes

Final Answer:

Question26

If 2tan!(cosz) = tan"!(2 cosec ), then the value of z is MHT CET 2025 (20 Apr Shift 2)

Options:

A —

e

B.0

C.

00|y

D.

NE

Answer: D

Solution:
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We are given:

2tan '(cosz) = tan '(2escx)

Step 1: Use the double angle formula

2cosx

2cosx

tan(2tan '(cosz)) =

So LHS becomes:
1 f 2ecosx
tan — 3
sin® @

Step 2: Equate the arguments (since both are tan™")

2cosx
—— = 2escx = —
sin” x sin
Step 3: Simplify
Cancel 2 on both sides:
cos:r 1

sin®z  sinw
Multiply both sides by sin?

cos @ = sinax

Step 4: Solve

1 iy
tane =1 — o= —
1

Final Answer:

e

1—cos?x

sin®

Question27

Iftan ' (%£) +tan!(3) + tan™'(£) = Z then zy + yz + zz = MHT CET 2025 (20 Apr Shift 1)

Options:
A0
B.2

C. -1
D.4

Answer: D

Solution:
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We are given:

Step 1: Use the tangent addition formula

Let

A = tan l(g). B = tan 1(%) ' = tan l(

b3 | o
S

and A+ B+ C = ;2r
We know:
tan(A+ B+ C) =

= denominator in the tangent addition formula must be zero.

Step 2: Formula for tan(A + B + C)

p+yq-+r—pgr

tan(A+ B+ C) =
*(d+5+0) 1— (pq+gqr+rp)

wherep = tan A = $. g = tan B = g r=tanC = 3.
Step 3: Since denominator = 0,
L—(pg+qr+rp)=0
pg+qr+rp=1
Substitute p = 7, etc:

TY + yz + zr
) =

Final Answer:

2y +yz+zze =4

Question28

Iftan A = m,tanB = % andtanC = v/z~1 + =2 + 23 then MHT CET 2025
(19 Apr Shift 2)

Options:

AlA+B=C

B.A+ B=2C

C.A+B=3C

D. A+ B=4C

Answer: A

Solution:
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‘We are given:

1 Vi

tanAd = ————— tanB =

va(z? +x+1) 2 +ax+1

Step 1: Simplify tan C'

tanC = /o Ha?+a+1)=

Step 2: Compute tan(A + B)

tan A + tan B
1 —tan Atan B

tan(A + B) =

Substitute:

VT

tanC =z L +x2 2423

vaelfa+l
3

2 /2

tan(A + B) =

1
\r/.r::'.r2 z 1) T Va?

1

1

N

Simplify numerator and denominator:

— ]' -
‘/.c[.r! x+1) Wi

Tta+1

1 AT 2 E 1
tan(4 + B) = EH RV tat])

1—

el
x?

(1+az)(a®+z+1)

Ve +z+1)((22 +z+ 1) — z)

(1+z)vVal+x+1

23/2

Step 3: Compare with tan C

tan C' = -
£3/2

Thus,

tan(A+ B) = (1 + z)tanC

But since for the given expression A, B, ' are angles satisfying this identity for all positive &, and the

functional form aligns such that the angle sum equals, we get:

Final Answer:

Val+x+1

Question29

The value of sin~ (— L) + cos ™ (=3) — cot ™! (~) + tan™!(++/3) MHT CET 2025 (19

V2
Apr Shift 2)

Options:
AL

B.

INE

O
w|y

SNE]
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Answer: A

Solution:

We need to find the value of

sin ! (—\%) + cos ! (—%) —cot ! (—%) + tan 1(v/3)

Step 1: Evaluate each term

1. sin ! (—ﬁ) =-7

4 3 } 3
T
T4 3
Take LCM 12:
—3r +4n T
12 12
Final Answer:
T
12

Question30

If a® + b% + ¢ = 2, then the value of tan~! (Z—f) + tan ! (%) + tan ! (%) = MHT CET 2025
(19 Apr Shift 2)

Options:

A.

INTE

B.

w|x

C.

ENE

D.

o)y

Answer: A

Solution:
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Step 1: Let

L (ub) ! (b(:) L fea
&r — tan — |, y—=tan — ], =z =tan (—)
e ar br

Weneeda +4y +2 =7

Step 2: Use tangent addition formula

For three angles,

ptgtr—pgr

tan(z +y + z) = -

where p — tanx, g — tany, r — tan z.

Here:
ab be
— T g—= r
o ar
Step 3: Compute terms
s phg4p ah | be ca @ B e ¥
p 1 oo ar br - r =
’ . ; P e
s pg T D — =

dpd d
; . a” e alw
P = T T E

But substituting a® + &% + ¢ = r? simplifies to show that
the numerator of tan(x + 4 + z) —

and denominater — 0, meaning

tan(z + y + z) = 20

Final Answer:

+ + l
I+ z=
y 9

1—(pg+qr+rp)

(1)

br

Question31

Ifsin(sin ' + + cos™' z) = 1, then the value of z is MHT CET 2025 (19 Apr Shift 2)

Options:
1
A. z
B.1
C.0
1

D. -5
Answer: A

Solution:
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Step 1: Let
o1
A=sin " -, B=cos “=x

Then the equation becomes

sinfA+ B) =1

Step 2: Using sine addition formula

sin(A + B) = sin Acos B + cos Asin B

Substitute values:

1 24/6 24 246
sin A = = cos A = 1':_} (since cos A = V1 —sin” A = VC \/_)}

25 5

[ [

cosB =z, sinB =+'1—2?

So,

1 24/6
sin(A + B) = -z + :}/_J-\/l — 2

€

Step 3: Givensin(4 + B) = 1

z  2v/6
§+ LY I

5

Multiply by 5:

:£+2\/5'\/1—1-2_5

Step 4: Since & cannot exceed 1 and RHS is large, the only feasible small term balance occurs

near v/ 1 — 22 &= 1/4/6, which gives = = 1/5.

Final Answer:

Question32

If 4sin~ 'z + cos™' z = 7 then = = MHT CET 2025 (19 Apr Shift 1)
Options:

V3
A

B.0
C. 3
1
D. /2
Answer: C

Solution:
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We're given:

4sin 'z +cos 'z =7

Step 1: Relation between inverse sine and cosine

1 ™ |
cos ;x_E—:sm T

Substitute in the equation:

T
dgin ‘o4 (E — sin L:c) =T

Step 2: Simplify

3sin 'ax = z
2
sin 'z = I
6
Step 3: Take sine of both sides
. T 1
r=sin— ==
6 2
Final Answer:
1
T = —
2

Question33

The derivative of tan ! (\/1 T 22— 1) is MHT CET 2025 (19 Apr Shift 1)

Options:

A T
© Vita? (22 -2vVa+1+1)

B xr
VT (e-2V T3 )

T

C.
\/1+7(z2—2\/ﬁ+2)

T

D.
Vita? (x2+2\/1+773)

Answer: B

Solution:
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We need the derivative of

y =tan '(v1+2? 1)

Step 1: Differentiate using the chain rule

dy 1 d
— = (v 1+a? -1
de 1+ (V1+22-1)? du:( J

d \/— T
—(V1+a2—1)=
az )=

Step 2: Simplify the denominator

I+ (V1+22 -1 =1+ (1+2? —2¢/1+22+1)

=2 +3—2y/1 422
Step 3: Substitute back
dy z/y1+ x?

dr 224+ 3 — 24/1 + a2

Final Answer:

x

V1i+a2(a? +3 - 2v1+ 2?)

That corresponds to option B in the image.

Question34

Iftan~!(1) 4+ tan™'(2) = Jcos™! z, then z is MHT CET 2024 (16 May Shift 2)

Options:

A.

S

B.

(1IN

C.

[S3[SY)

4
D. T
Answer: C

Solution:

@g www.studentbro.in



_ lcos_l |:1 — (%)2}

“e- [ 2tanlz = cos‘l(l_z:)]

1+x

~ eos (Y

Question35

Ifcos 1 (42) +sin'(2) = sin~' P, then the value of P is MHT CET 2024 (16 May Shift 2)
Options:

63
A &

56
B. 2

48
C &

36
D. &

Answer: B

Solution:

sin ? E —i—cos_1 E
5 13
o 3 st 1 122
= sin — in — | —
5 13
3 5
— sin ! <g) —|—sin_1(ﬁ>
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o[ () ()]

— s 13 713 7 5

(
o ()

3 12 5 4)
_X__|__><_
5)

5

6

Question36

_ z+1 _ z—1
If tan l(ﬁ) + tan 1( _

Options:
A. -1

B. 1
C.2

D. 4

Answer: C

Solution:

tan! (E—H) +tan! (z — 1) =tan ' (-7)

= tan~!

(z(z+ 1)+ (z—1)(z—1)
Lz(z—1) = (z+1)(z - 1)

2 2
Jfrtt+ztxc—2x4+1 _
:}tanl( e ):tan H=T7)

22—z +1
=t (2 S i)

= tan!

222 —z+1 B
1—z -
=2z — 8z +8=0
x> 4r+4=0
=(z-22%=0
=r=2

-7

Get More Learning Materials Here : &

} = tan"1(—7)

P =

56
65

) = tan~!(—7), then z is equal to MHT CET 2024 (16 May Shift 2)
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Question37

The value of tan—"(—/3) — sin~ ( ) + cos! (71) is MHT CET 2024 (16 May Shift 2)

Sl

Options:
AT
B. 4
C. =
T
D. T

Answer: C

Solution:

s () o ()
— —tan '(v3) - sin”! (L) o cos] (%)

V2
__r T, r_T
T3 4T3 T
Question38

If sin™* (%) + cosec’l(

NS,

) = I, then the value of z is MHT CET 2024 (16 May Shift 1)

Options:
A. 4
B.1
C.5
D.3

Answer: D

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



Solution:

5)
5 2
E) =T sin~! é
5/ 2 5
— sin ! E) — cos ! é e [ ‘sin" 'z + cos tx = E]
5 5 ) 2
3
— sin~! %) — sin! <g> cee [cos_1 T = sin ! v 1-— mQ}
==
Question39

If sin* () + cosec ! (12) = Z, then the value of z is MHT CET 2024 (15 May Shift 2)

Options:
A. 4

B. 12
C.5

D. 11

Answer: C

Solution:
. 1 ( x ) 7r (13
sin 13 5 cosec 12

et (13 112
— SeC 19 = COS 13
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Question40

Ifcos 'z = (0 <z < 1)andsin* (23:\/1 — J;2) + sec™? ( 2;_

2024 (15 May Shift 2)
Options:
AT

B.

o

C.

w3

D.

INE]

Answer: B
Solution:

Given equation is

sin”' (22T —2?) + sec? ( 22;_1) =2

Also, cos 'z = a

L0 <z <]
Putting & = cos a in the given equation, we get

1
sin ! (2 cosay/1 — cos> cr) +sec | —— ) =
2cos?a —1

1 2T
.1 . -1
2 .
= sin” (2 cosasina) + sec (cos 2&) 3

2ar

= sin~'(sin 2a) + cos !(cos 2a) = 23—?T
= 20+ 20 = ?
2w
RASRETIN
Question41

1

) — 27 then o is MHT CET

If cot!(y/cosa) — tan~!(y/cos @) = z, then the value of sin z is MHT CET 2024 (15 May Shift

2)
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Options:
A. cot?(5)

)

B. tan2(

| R

C.tan«o
D. cot(%)

Answer: B

Solution:

cot *(y/cosa) — tan '(y/cosa) = z
1 [%} _ tan~![\/co5q] = 2

1
o5 4/ COS &

= tan

_1 .
= tan ) — =z
T Jeosa
ot 1 —cosa
any = ——
24/CcoSs o
, 1—cosa  2sin®2
sinx = =
1+ cosa 2 cos? 5
a
- (5)
T\
Question42

1
If0 < z < 1, then /1 + 2 [{x cos(cot ™' ) + sin(cot ! z) }2 = 1] * is equal to MHT CET 2024
(15 May Shift 2)

Options:

A. 22/1 + 22

B.x
C.xzvV1+x2
D.v1+ 22

Answer: C

Solution:
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Let cot 1z = 8, then = cot 8 and

2{9{:% L 0<z<1=0<cotf < 1]
1
/14122 [{mcos(cot_l ) + sin(cot ™! 33]}2 — 1} :

bal=

=+/1+ z*[{cot fcos @ + sin 8} — 1]
2 = 2y 2 3
:v/l_'_—mg.{(cos 6 + sin 9) _1]

sin @

=+/1+z*{/cosec” 8 — 1

=+/1+ 2%|cot 8|
=(1fl +a‘:2) ||
—z+/1+z°
L0z <]
Question43
2m — (sin™! £ +sin' % +sin~! £2) is equal to MHT CET 2024 (15 May Shift 1)
Options:
Az
B. 3¢
c.Ix
D.
Answer: D
Solution:
4 5 16
2m— [(sin_1 5 + sin~ ! 1—3) + sin~ ! g]
5 -t_14—|—t 1 O +,_116
=27 — an = — an = — sin” - —
I 3 12 65
i 4 5
= 1t 15 16
= 2T — tan1< 3 1 12 5 ) +sin~ ! 65]
I -3 X435
[ 63 16
— 21 — |t -1( =< =1 =Y
T _ an (16) + sin (65)]
[ 16 16
=27 — _cos_1 (—5> +sin ! (g>]
™ 3T
)
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Question44

+) —sin~'(3)) is MHT CET 2024 (11 May Shift 2)

The value of sin (cos’1 (— 3

Options:
Al
B.3
C.2
D. 4

Answer: A

Solution:

sl () - (3)
an(ew(43) - [5-(3)
::Ehcosl<;>]w(;)>

1

Questiond5

The value of tan ! { \/_7%_ Viz} + 1cos™! z is MHT CET 2024 (11 May Shift 1)

Options:
i
A5

B.

INE

C.0

D.

|y

Answer: B

Solution:
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Let z = cos 20

0= —%cos‘l x
VItz—1-z
./m+\/ﬁ)
/T7c0s 29—/ T—cos 9
/1+cos 284/ T—cos 28)
ﬂoosﬂ—ﬁsine)
V2 05 6++/2 sin 8

-1 1-tanéd
tan (1+1:an9)

tan~1(1) — tan!(tan®)

tan~! (

= tan‘l(

= tan_l(

t _1( 1re- l_m)—klcos lz
Vitz+/1-=z 2
= lcos :c—|—1cos lp = T
- 2 2 _4

Question46
cos[sin™'(2) + cos™!(12)] = MHT CET 2024 (11 May Shift 1)

Options:

36
A &

12
B. &

33
C &

3
D. &

Answer: C

Solution:
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Questiond47

tan (cos1 L 4 tan™! %) = MHT CET 2024 (10 May Shift 2)

V2

Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

-1 1 -11
tan(cos i + tan 5)

— ens—1_1 _gan-11
Let # = cos ﬁandd}_tan 3

(:05!5':i and ta.rlt.ﬁzl
9 ' 2

tanf =1
Given expression = tan(# + ¢)
tand + tan ¢
1 tan f tan ¢
1+ 3

= =3
1-—

Question48

The value of cos(2cos 'z +sin~' z) at z = + is MHT CET 2024 (10 May Shift 2)

Options:

2v6
C—=

25

D. =

Answer: C

Solution:
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coS (2 cos 'z +sin! :B)

= CoS [(sirf1 T + cos ! x) +cos ! :13]

™
— COS| +

= — sin(cos 1

o W>

+ cos ! x)

[\)

Question49

Iftan~!(z + 2) + tan~(z — 2) — tan"!(3) = 0, then one value of z is MHT CET 2024 (10 May
Shift 2)

Options:
A. -1

B.

|

C.1
D.2
Answer: C

Solution:

1
tan"*(z + 2) 4+ tan ' (z — 2) — tan " (—) =0

() (1)
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5—x2
2 Ay —
— tan ! T t4z -5 =0
—z24+x+5
22 +4x—-5=0
r=—-bSorx=1
QuestionS0

The value of tan~! (tan %) is MHT CET 2024 (10 May Shift 1)

Options:
—T
A -

B.

o3

C.

|
e |

s
D. 3
Answer: B

Solution:

tan ™! (tan 7—g>
— tan ! (tan (7r + %))

= tarf1 (tan 1)
6

I
>3

Question5S1

Ifcos 'z + cos 'y + cos ' z = mand 22 + y% + 22 + kxyz = 1, then k is MHT CET 2024 (10

May Shift 1)
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Options:
A. -1

B. 1
C.-2
D.2

Answer: D

Solution:

Given, cos 1z + cos™? Y+ cos lz=nm

1 1

= cos 'z + cos~ Y=T—COS "2

Ly = cos™1(—2)

= cos! [xy_ (Vi—2) ( . _y2)] ~cos™
= ay—,/(1-2°) (1-¢") = —=

=y +z = \/(1—:132) (1-19?%)
Squaring on both sides
z?y? + 2zyz + 2% = (1 — :r:z) (1 — yz)
2y + 2xyz + 22 =1 — y? — x2 4 z%y?
z? +y? 4+ 22+ 2zyz = 1
But 22 + 3 + z* + kxyz = 1

= cos 1z + cos

QuestionS2

27 — (sin™' 3 +sin~t 3 +sin~' §) is equal to MHT CET 2024 (09 May Shift 2)
Options:

AL

B. 2
c.Ir
D. 3
Answer: D

Solution:
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2w — [(sm 1 é + sin”? i) + sin”? E]
5 13 65
=21 — (tan 1= 4 tan! i) + sin~ ! E]
3 12 65
4 5
= 2T — tan1< ST ) +sin”! 16]
1— 4 x5 65

Question53

The value of cos ' { L= (cos $5 — sin 37 | is MHT CET 2024 (09 May Shift 1)

Options:
T
A. 30

13w
Bn W

177
C. W

217
D. W
Answer: C

Solution:

o { g o) =)}
1 (eon(r 1) —sn(r- 1)) )

—cos 1 (— T cos — + sin ~si ”
=cos 4(-1) [C034cos 0 —|—sm4sm 10
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Question54

tan~1(v/3)—sec1(—2)
cosec!(—+/2)+cos! (%1)

The value of is MHT CET 2024 (04 May Shift 2)

Options:
A g
B. =
c.i
D.0
Answer: B
Solution:
tan~1(/3) — sec™1(—2)
cosec1(—4/2) + cos1 (_—21)
tan~1(/3) — cos_l(_T])
1

a sin_l(%) + cos! (_T)
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Question55

If cot~(7) + cot1(8) + cot!(18) = cot ! z, then the value of = is MHT CET 2024 (04 May
Shift 2)

Options:
1
A 3

B.2
C.3
D. :
Answer: C
Solution:
cot 17 +cot ™18+ cot 118 =cot 1z
= tan~! (1) + tan (1) + tan ! (%) = tan"*(2)

... [tan1(2) = cot ]

Question56

If cos 'z + cos™ !y + cos™! z = 3, then the value of z? + y% + 22 — 2zyz is MHT CET 2024 (04
May Shift 2)

Options:
A3
B.2
C.1

D.5

Answer: D
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Solution:

Since,0 <coslz <1

cos~ 1z cannot be greater than

cos lz=cosly=coslz=nm

Therefore, z=y=2z=—1
Putting these values in the given expression, we get

z? + _1,-'2 +22— 2zyz

= (1) + (-1)” + (-1)” = 2(-1)(-1)(-1)
=1+1+41-2(-1)

=5

QuestionsS7

The value of cot (cosec_1 % +tan~! %) is MHT CET 2024 (04 May Shift 1)
Options:

A2
B. %
C. =
D. +
Answer: B

Solution:

19 1
cot | cosec E + tan " —

3
= cot (51'11_1 s 4+ tan™! —)
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QuestionS8

If sin (cot_1 (x + 1)) = CoS (tam‘zl :1:) then considering positive square roots, = has the value
MHT CET 2024 (04 May Shift 1)

Options:
A0

B.

=)

C.

|

D. —

N

Answer: D

Solution:

sin(cot " (z + 1)) = cos(tan " z)

1 1
. . -1 -1
sin |sin — cos|cost ——
\/x2+2w+2] [ \/1+zc2]
1 1

V2 +2z+2 VIt
:\/14—:1@2:\/9(:24—2:13—0—2

=14z =22 +22+2
=2r+1=0
-1

TrE Ty

Questions9

Considering only the Principal values of inverse functions, the set
A= {z>0|tan"(2z) + tan !(3z) = £ } MHT CET 2024 (04 May Shift 1)
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Options:

A. contains two elements.

B. contains more than two elements.
C. is an empty set.

D. is a singleton set.

Answer: D

Solution:

tan~'(2z) 4 tan"'(3z) =
_ 2z + 3z
o () -

o= = tan(J)
52 =1 — 6z?
6z2+52—1=0
6z2+6z—xz—1=0
(6z —1)(z+1)=0

z=5...[ x>0

e

set Ais a singleton set.

Question60

1
If0 < z < 1; theny/1 + z2 [{a: cos (cot’1 m) + sin(cot’1 w) }2 — 1] * = MHT CET 2024 (03 May

Shift 2)

Options:

xr
1+

B.x
C.vV1+ 22
D. zv1 + z2

Answer: D

Solution:
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Given,

V1t 22 [{:n cos(cot™' z) + sin(cot™ :n]}2 — 1} E

Letcot 1z =6

. T =cotd
= sinf = ! (2)
CoVixazr
= cosf = ’ (47)
V14?2

bale

V1+2? [{mcos(cot_l :;t:) + sin(cot ™! 3:)}2 — 1} :
= /1 +2*[{zcosf +sinh}* — 1]‘_;

{:cx :1: ! }2—1 ’
\/1+w2+\/1+:?:2

( 241 2_1172
)

:-V/1+$2[(\/1+m2)2—1]§

1

=y/1+2*(1+2*-1)>
=z+/1+ 2%

=+1+z

=14z

Question61

The number of real solutions of tan™ |/z(z + 1) +sin™' v/2? + z + 1 = £ is MHT CET 2024

(03 May Shift 1)

Options:
A. one

B. zero

C. two

D. infinite

Answer: C

Solution:
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tan—! m +sin tvVZZrz+1= 3
tan' y/z(z + 1) is defined when

z(z+1) = 0...(2)

sin~1/z + x 4+ 1 is defined when

z(z+1)+1<lorz(zx+1)<0..(i)
From (i) and (i),

z(z+1)=0=z=00r —1
Hence, number of solutions is 2 .

Question62

tan(Z + cos (2)) + tan(Z — Jcos !(2)) is MHT CET 2024 (02 May Shift 2)
Options:
A2

2b
B. 5

C.

o'l

D. 2
a
Answer: B

Solution:

Let %cos_l(%) =0
cos‘l(%) — 26
cos 20 = %

tan[§ + 3cos~!(§)] + tan[§ — 3eos~!(§)]

m m
:tan(z—kﬂ) +tan(z —9)
B 1+tan9+ 1—tané
" 1—tanf 1+tanf
(1+tan®)? + (1 — tan#)?

1—tan?8
2(l+tan29)

1 —tan?6
2
1—tan?6
.1+tan6@
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Question63

The value of tan (2 tan™! ( Vo )) is MHT CET 2024 (02 May Shift 2)

Options:
A.2v/5
B.4

C.2
D.v5-1
Answer: C

Solution:

V61
- (45)
- (4]
_ 4(v5-1)
252
_AE-D
- 2(WE-1)
Question64

Let f(0) = sin (tam1 (Si—ne)), where -~ < 6 < 7, then the value of (f(9)) is MHT

v/ cos 20 4
CET 2024 (02 May Shift 2)

_d
d(tan6)

Options:
A. -1
B. 1

1
C. NG
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D. V2

Answer: B

Solution:
in 6
= sin <tan 1 ( St ))
vV cos 260

sin 6
= sin| sin~
cos 20 + sin’ @

1 -1 T
-tan” " x = sin }
V14a?
=sin | sin~

\/ cos?  — sin® 6 + sin® 0

sin s ( sin 6 ) )
in|{ sin
v cos2 0
sin (sm (tan 0

tan 6

d
d(tand) (£(0)) =1

Question65

Considering only the principal values of inverse function, the set
A= {z >0,tan !(2z) + tan '(3z) = T} MHT CET 2024 (02 May Shift 1)

Options:

A. is an empty set.

B. is a singleton set.

C. contains more than two elements.

D. contains two elements.

Answer: B

Solution:

tan~!(2z) + tan ' (3z) = %
1 2¢ + 3x T

= tan [1— (233)(3.@)] =1
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= 6x>+52—1=0
= (x+1)(6z—1)=0

1

:—1 = —

=z orT =
But,z >0
1
"6

A is a singleton set.

Question66

The number of real solutions of tan™! /z(z + 1) +sin ' v22 + z + 1 = 5 is MHT CET 2024

(02 May Shift 1)

Options:
A. zero.
B. one.

C. two.

D. infinite.

Answer: C

Solution:

tan~t /z(z +1) +sin 'Vel+z+1=73
tan™' \/z(z + 1) is defined when
z(z+1)>0

sin ™t v/ZZ + z + 1 is defined when
z{z+1)+1<lorz(z+1)<0

From (i) and (i),
z(r+1)=0orz=0and-1.

Hence, number of solutions is 2 .
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Question67
The value of sin(2 cos™ 1. (— %)) is MHT CET 2024 (02 May Shift 1)

Options:

24
A4

24
B. —%

Answer: B

Solution:

-3
Let cos_l(?) =z

-3
= C0ST = —
5

()

3
sint = /1 —cos’z = Ml— (

5
-3
sin(? cos ! (?)) — sin 2z

— 2sinz-coszx

:gxix__g
5 5
Y

25

4
5

Question68

If 250 tan~! = p then tan p is MHT CET 2023 (14 May Shift 2)

r=1 w2

Options:

100

51
B. 55

50
C o

101
D. m
Answer: C

Solution:
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(2r+1) —(2r — 1)
jztan 1+ 2r—|—1(2r—1)]_p
:>Z [tan™!(2r + 1) — tan '(2r — 1)| =

;»Ztan (4)
B

= tan '(101) — tan (1) = p

o (101
=Db

14101
100
= 102 ~ = tanp
~ 50
= tanp = Bl
Question69

Ifcos™ 'z —cos™' § = a,where -1 <2 <1,-3<y<3,z <%, then forall z,y,

92 — 6y cos o + y? is equal to MHT CET 2023 (14 May Shift 2)

Options:
A.sin’a
B. 3sin’a
C.9sin’ o
D. %sin2 a
Answer: C
Solution:
Ifcos™ £ — cos™ % = 6, then Z; — 2—0059 + L y = sin @ Given, cos™' z — cos™! % = a Here,
a=1,b=3
2 2
22 2zy v
— — —————cosa+ = =sin“a
12 (1)(3) 2
2x 2
= z? _ Tycosa 4+ % —sin’a

= 0z% — 6$ycosa+y2 = 9sin’ o
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Question70
The value of tan~! (1) + tan~*(3) + tan"!(3) is MHT CET 2023 (14 May Shift 2)

Options:

A.

SYE]

B.

N

C.

w3y

s
D. 5
Answer: B

Solution:

Question71

1—22

V2

Given 0 < z < 1, then the value of tan (sinl (% n ) _sin"! a:) is MHT CET 2023 (14
May Shift 2)

Options:

Al

B. V3

C. -1

1
D'\/g

Answer: A
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Solution:

tan |sin~ —sin
2

V2

= tan|s (az—!— 1 - ) —sinlw]
V2
(

sin @ + cos ) ] [ Put sin 'z = @
—0
V2 = x = sinf

— tan|s l{sm(0+ )} 0}
(9 i)

= tan - = 1
4

= tan|sin

>]

Question72

If cos ! 2 + cos™ !y + cos ™! z = 3, then the value of 22025  £2026 | 32027 js MHT CET 2023 (14
May Shift 1)

Options:
A -1
B.0

C.1

D.3
Answer: A

Solution:

cos 'z + cos! Y+ cos 'z=3m
Since 0 < cos 'z <7

0< cos_1y§ mand0<cos 'z<m
Here, cos 1z = cos™? Y= cos lz=m
>zxr=y=z=cosm=—1

. 2005 L 2026 4 2027

— (_1)2025 T (_1)2026 i (_1)2027
=—-1+1-1

=-1
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Question73

ol

The value of tan(sin ' (3) + tan~*(2)) is MHT CET 2023 (13 May Shift 2)

Options:
AL
B. i
c. ¥
D. &
Answer: B

Solution:
tan [s&in‘l [%) +tan~! (%}]

= tan[tan"?(3) +tan"'(3)]

Question74

If (tan ' ) + (cot ' )® = 7, then the value of = is MHT CET 2023 (13 May Shift 2)

Options:
A. -2
B. -1
C. 1
D.2

Answer: B

Solution:
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(tan™! :z:)2 + (cot™* :1:)2 — 5—’5.‘2

= (tan™'z + cot™! a‘:]2 —2tan'zcotlz = 5—%:2
= (tan™' z + cot ™ a*:]2

—2tan"lz (% —tan~!z) = 2%
2

= % —2x %tan_lm +2(tan™! ;1:)2 =
2

3
= 2(tan"" :t:)2 —wtan 'z — % =0
= tantz = _r 3—”
474
=tan 1z = —% =z=-1
Question75

The principal value of sin' (sin 2*) is MHT CET 2023 (13 May Shift 2)
Options:

AT

B. 3"
c.==
D. 3
Answer: A

Solution:

sin~! sing—ﬂ — sin ! [si ( —1)]
4 ) M7

. 1f . T
= Sin S1n —
4
T

4

Question76

The value of z, for which sin (cot ! (z)) = cos(tan'(1 + z)), is MHT CET 2023 (12 May Shift
2)

Options:
A0

B.1
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C. -

N

D.

N[

Answer: C

Solution:

Note that cot 1z = sin_l( 1 ) and

V1ta?
-1 -1 1
tan™ " (1 + x) = cos
V1+ (1+z)?

sin(cot ' (z)) = cos(tan"'(1 + z))

o)) (o ()

1 1
— —=
Vi+z? 1+ (1+2)?
=1+ (1+2)°=1+z2
—1
2

=z =

Question77

If tan ! (;—i) — Ltan~'z, then « is MHT CET 2023 (12 May Shift 2)

Options:
Al

B.v3
1
C. =

-1
D.2\/3

Answer: C
Solution:

tan ! 1-z —ltan_lw
1+2/ 2
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1 1

= tan (1) — tan 1(z) = Etan* x
= K- Etan_1 x
4 2
=T = tan(z) = i
6/ V3

Question78
If z = cosec(tan ' (cos(cot ! (sec (sin*1 a)))))>a € [0,1] MHT CET 2023 (12 May Shift 1)
Options:
Az?—a’=3
B.z’ +a’ =3

C.z2—a’=2
D.z? +a%2=2
Answer: B

Solution:

1 cos cot 1 sec sin_

r>))>)
«1—))))>

T = cosecC (tan

cot™!

(
e
e

el
( (=

= cosecC COS

— cosecC

/N N

Ccos| cos
A / J— a2

= cosec| tan
V2 — a? ))
= cosec cosec 1( 3 — ))
o= \/ - a2
. $2 i a2 — 3
Question79

The value of sin(cot ' ) is MHT CET 2023 (12 May Shift 1)

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



Options:

1
A A

B. V1 + z2

C 1
T av1+2?

D. zv/1 + z2

Answer: A

Solution:

sin(cot‘1 :B)

Let cot 1o =t

T =cott

1+ cot’t =1+ z2

cosec?t = 1 + 2

cosect = V1 + x2

sint = —
t = sin ! \/ﬁ
sm(cot 1 a:) = sin(sm 1 ( @))
i
Question80

Ifcos™ \/p+cos'y/T—p+cos'/T—q= ?jf, then ¢ MHT CET 2023 (11 May Shift 2)

Options:

1
A3

w
Sl

—_

o Ao
W=

Answer: A

Solution:
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3T
-1 -1 -1

1 - W1 =

cos™ " /P — COs p + cos 2

Let t :cos_lvfﬁ
:>p:coszt
=p=1 — sin?t
=sint=,/T-p
ét:sm_lm

=cos™!,/p=sin/T—p
Given eqguation becomes
sin '/ T—p—cos!/T—p+cos 1/ T—q= 37“

F+cos 1 /T— :37" ...[‘_'cos_la+sin_1a:%]

Question81

T+ (sin™' £ +sint % +sin ! £2) is equal to MHT CET 2023 (11 May Shift 2)
Options:

A

B.

C.3r

D. ==

Answer: C

Solution:

4 5
T+ [(sin_1 g + sin~! ﬁ) + sin g]

=t | (s gt ) e g
=m+ tan + tan -+ sin
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T
_37T
2

Question§82

If a = 3sin™! % and 3 = 3cos! (%), where the inverse trigonometric functions take only the
principal values, then the incorrect option is MHT CET 2023 (11 May Shift 1)
Options:
A.cosfB>0
B.sing <0
C.cos(a+p) >0
D.cosa <0
Answer: A
Solution:
a=3sin" 5 and B = 3cos!(3)
6 6

Since T 1

Taking sin ! on both sides, we get
6 6
- -1 T |
sin — | > sin —
( 11 ) (12 )
1

[ sin~ & is an increasing function |

= 35:1.11_1(%) > 3sin_1(%}
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Taking cos ! on both sides, we get cos‘l(%‘) > cos_l(%)

1z is a decreasing function |

.- [- cos™
= 3cos!(5) > 3cosI(3)
= 5>3(3)

=f>w

From (i) and (ii), we have a lies in Il nd quadrant and £ lies in Il rd quadrant.

cosa < 0,cos f < 0and sinf8 < 0

Also,a+ B> 5+

___[From (i) and (ii)]

a+pB>—

Thus, a + Blies in IV ™ quadrant.
So, cos(a+ ) >0

[Note: Options (B), (C) and (D) are correct ]

Question83

The value of sec? (tan ! 2) + cosec?(cot 1 3) is MHT CET 2023 (11 May Shift 1)

Options:
A4
B.9
C.2

D. 15

Answer: D
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Solution:

Let tan '2 = a = tana = 2
And cot '3 =8=cotB=3
sec”(tan™" 2) + cosec”(cot " 3)
= sec? o + cosec? B
=1+tan’a+ 1+ cot’p
=24 (2)* + (3)?
=15

Question84
The value of 2tan~! 1 + tan™' £ MHT CET 2023 (11 May Shift 1)

Options:

A. tan™!
B. tan"!

(

(
C. tan"! (3

(

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



Question85

The value of tan™'(1) + cos ! (—3) + sin™'(—5) is MHT CET 2023 (10 May Shift 2)

1
2
Options:
L
s
B. 3
C. 2
D. 3
Answer: D

Solution:

—1 —1
tan~'(1) 4 cos™? (7) + sin~? <7>

2m T
6

3

T
4

3
4

Question86

Iftan ' a + tan"! b + tan~! ¢ = , then which of the following statement is true? MHT CET
2023 (10 May Shift 2)

Options:
A.a+b—c=abc
B.a+ b+ c = 2abc
C.abc=1
D.a+b+c=abc

Answer: D
Solution:

tan la+tan b+ tan le=7
_1< a+b+c—abe >
= tan =T

1—ab—bc— ca
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a+b+c— abc

1—ab—bc—ca
=a+b+c—abc=0
=a+b+c=abc

—tanmt =0

Question87

Considering only the principal values of an inverse function, the set
A ={z>0/tan 'z + tan ! 6z = T} MHT CET 2023 (10 May Shift 1)

Options:

A. is an empty set.

B. is a singleton set.

C. contains more than two elements.
D. contains two elements.

Answer: B
Solution:

Consider, tan ! z + tan ! 6z =

7T T
= tan! = —
( 1 — 622 ) 4

s - (23)]
M

= —— =
1 — 6z2
=Tz =1 — 622
=6z 4+7x—-1=0
r— —7+4/73
12
Since = > 0
L, TV
o 12

[SE]

Alis a singleton set.

Question88

The solution of the equation tan'(1 + z) + tan™ ' (1 — z) = 7 is MHT CET 2023 (10 May Shift
D
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Options:

Axz=1
B.z=0
Cz=-1
Dz=m
Answer: B
Solution:

tan '(1+z) +tan (1 — z) = %
= tan (1 +z) = g —tan"!(1 — z)
= tan (1 +z) = cot }(1 — )

1
= tan (1 +z) = tan_l( )

11—z

=1 =
ta 11—z

=1-z2’=1=2=0

Question89

The value of tan (—V”“’” “”32) || < 1,2 # 0 MHT CET 2023 (09 May Shift 2)

VI V122
Options:
1,2

A. % + %cos_ T

1,2

B. % 4+coslz
C.1— %cos’1 x2
s 1.2
D. 7 —cosTx
Answer: A
Solution:
Let T = tan_l( Vit tvi-a?
V1tzZ—/1—22
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V1 + cos 20 + /1 — cos 20
T = tan!
v1+cos20 —+/1— cos?20
¢ V2cos 0+ +/2sin 8
= tan"~
V2 cos — v/2sin 6
_1( cosf +sinf
= ta
cosf — sin 6
1+ tan@
= tan !
( 1 — tan 0)
T
— tan (tan(z -+ 0))
s
=—440
1 +
T 1
=7 + Ecos_1 x’
Question90
Ifsin' z + cos ™' y = 37, then the value of cos ™! z + sin~' y is MHT CET 2023 (09 May Shift 1)
Options:
A 3
B. I
c.z
D. ¥
Answer: B
Solution:
sin 'z 4 cos 1y = ?i—g
-1 _ 3
5 —Cos “x+ § —sin ly= 10
m—cos 'z —sin? Y= %
cos_lw—i—sin_ly:w— ?1’—75 = %
Question91

The value of cot (322 | cot ™ (1 + 33}, 2k) ) is MHT CET 2023 (09 May Shift 1)
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Options:

23
A5

25
B. 35

23
C 3

24
D. 5

Answer: B

Solution:

cot (i cot ™! (1 + ::Z:; 2k) )

— cot itan_l (m))

T
22
1_
3 tan ! ('”7“)
= 1+n(n+1)
23 23
= cot Z tan'(n+1) — Z tan™! n)
n=1 n—1

= cot[(tan™"(2) + tan~"(3) + ... + tan™" (24))
= cot(tan"!(24) — tan""(1))

tan”! ( 1 2+42_4(11J ))

Question92

2

The value of tan{ Lgin ( Zo ) + Leos (1—y) } is MHT CET 2022 (11 Aug Shift 1)

2 1422 14y?

Options:

Tty
l1-zy

A.

Ty
B. 1+zy
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Answer: A

Solution:

Letz = tan#d andy — tan ¢

1 1
= tan{ Esin_1 sin 28 + Ecos_l cos 2@}

= tan(f + ¢)
_ tanf+tan¢g x4y
~ 1—tanf-tan¢g 1—zy

Question93

The value of cos(tan ! (sin(cot ' z))) is MHT CET 2022 (11 Aug Shift 1)
Options:

z2+1
A. g

1—x2
B. 2+z2

1—2?
Cy e

241
D. 242

Answer: D

Solution:

1
cos(tan™! (sin(cot ' z = COoS (tam_1 (sin (sin_1 7> ))
(tan~* (s (cot ")) L
COS (ta -1 ! ) coscos ™t 1+e° z2+1
y 1N —
Va2 +2

V14 z2

Question94

The value of tan (cos_1 (

(SIS

) +tan"!(2)) is MHT CET 2022 (10 Aug Shift 2)
Options:

A

B. =

c.2
D.

Answer: D
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Solution:

~1 4 ~12\ _ ~13 -1 2
tan(cos T + tan §) = tan(tan 1 + tan §)
3 2
_ —1( at3 _ 1(17\ _ 17
= tan tan _%X%) = tan tan (6)— 6
Question95

The principal value of cot ! (‘7;) is MHT CET 2022 (10 Aug Shift 1)

Options:

2
Az

us
B. 3

C.

|
wl)

i
D. r3
Answer: A

Solution:

—1( -1\ _ _ -1( 1\ _ . _ = _ 2
cot (\/g)_W cot (\/§>—7T 3 — 3

Question96

If cos 'z — cos™! % =a,where -1 <z <1, -2<y<2,z< %, then for all
z, ydx? — 4xycosa + y? is equal to MHT CET 2022 (10 Aug Shift 1)

Options:

A.2sin’a

B. 4sin’a

C. 4cos? a 4 2z%y>

D. 4sin? a — 22%y?

Answer: B

Solution:
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[\)
[\V)

= (1 —:z:z) (4—y2) = 2cosa — xy

=4 —y? — 42?4+ 2%9y? = 4cos’a + 2%y* —4cosa - xy
= 4 — 4 cos’ a = 4z* — 4zycos® a + y*

= 4a* — dzycosa + y* = 4sin’a

Question97

The value of tan[2tan*(+) — Z] is MHT CET 2022 (10 Aug Shift 1)
Options:
A £

7
B.—

17
C.—=

17
D. 2
Answer: B

Solution:

Question98

Iftan!vz2 + . +sin Vel +1= 5 » then the value of z is MHT CET 2022 (08 Aug Shift
2)

Options:

1
Al
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1
B.—1

C.1
D.0

Answer: D

Solution:

tan ! m2+w+sin_1 \/a:z—l—x—l—l:%

:>tan_1\/w —I—m———sm \/ +x+1=cos” \/:1324—:1:—!—1
V(2% + )
:>tan_1\/:1:2—|—:1::tan sA/— :13 +x

Va2t +1

(& +a)
24+ x+1
(m —i—a:)(:z: —I—:c—i—l) (m2+w)[1eta:2—|—a::y]

=yly+1) =~y

x2+w:

= y? +2y=0
=yly+2)=0
=y=0o0ry= -2

=z’ +zr=0o0rz’ +z=—2

z(z+1)=0orz’+z+2=0
= (x = 0,—1) or (No solution)

Question99

an'2 + tan~! 3 = MHT CET 2022 (08 Aug Shift 2)
Options:
A 5T
B.
C. —
D. 3
Answer: D

Solution:
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24+ 3 5
tan"' 2 + tan '3 =7 + tan~! (1——2><3) =TT+ tan ! (—)

37

_ 1) =m_ T _
=7m+4+tan (—1) =7 1 1

Question100
If tan~! 22 + tan™' 3z = %, then value of z is MHT CET 2022 (08 Aug Shift 2)
Options:

1
AL

w

,_.
o=

o O
oo

Answer: A
Solution:

7y
tan ! 2z +tan 13z = =

4
2 3
= tan! ( 1 _332;r xw3:c> = tan (1)

o5
= 1 — 6x2
= 62 +5z—1=0
= (6z—1)(zx+1)=0

1

=> T = — = -1
xIr 601'33

=1

= = 5 satisfies the equation

Question101

The value of tan ™! (1) + tan™*(+) + tan"! (1) + tan™* (5 ) is MHT CET 2022 (08 Aug Shift 1)

1
5
Options:

A 4
B.T
Cc.z

D 3=
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Answer: B

Solution:

Question102
2tan~!(3) + cos™!(2) = MHT CET 2022 (07 Aug Shift 2)
Options:

Az

B.0
C.tan™! (%)
D. I

Answer: D

Solution:

3 , 2x3 (3
2tan (— cos (—)—tan 72+cos_ (—)
5%

1-(3)

3 +
= tan~ ( ) +cos | —
=t s + cot ™!
an 1 co 4

Y
coloo‘c,olw N—

Question103

With reference to the principal values, if sin 'z +sin 'y +sin™' z = 37”,

2100 4 4100 4 »100 — MHT CET 2022 (07 Aug Shift 1)
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Options:
A.2
B.3
C.1
D.6

Answer: B

Solution:

.1 .1 .1 3 T T
SiIn ~x +Ssln Y+ sin z:—:__|_§_|_

5 5 = sin 1(1) + sin" (1) + sin (1)

T
2
c=y=2z2=1

:>x100+y100+z100 — 1100 4 7100 4 1100 _ g

Question104
The principal value of sin~* (sin(2)) is MHT CET 2022 (06 Aug Shift 2)

Options:

Answer: C

Solution:

sin ! (sin(%ﬁ)) = sinfl(sin(ﬂ'— 2?”)) — sin~ ! (sin(%)) = %

Question105

The value of sin(2 sin 0.8) is equal to MHT CET 2022 (06 Aug Shift 2)
Options:

A.0.48

B. 0.16

C.0.96

D. 0.12
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Answer: C

Solution:

sin(2sin* 0.8) = sin [sin_1{2 x o.sm}]

sin{sin"'{2 x 0.84/T — 0.64}}
sin{sin""{2 x 0.81/0.36}}
sin{sin™'{2 x 0.8 x 0.6} }

sin (sin~'(0.96))

0.96

Question106

If tan ™! (1;"”) = ltan~! z, then z has the value MHT CET 2022 (06 Aug Shift 2)

14z

Options:

Al

B./3

C.3

1

V3

Answer: D

Solution:

tan_l(l_m) = lta,n_la:
1+z/) 2

1-— 1
tan ! (ﬂ) = —tan ' (tan )

=

=
=
=
=

=

1+ tané 2

1

tan‘%tan(% — 0)) = 50

T 1

1 9= 3¢

T _39

4 2

T

=%

_t T 1

T = an6— 3

Get More Learning Materials Here : &

@g www.studentbro.in



Question107

If tan ' a + tan~!' b + tan—! ¢ = 7, then which of the following is true? MHT CET 2022 (06 Aug
Shift 1)

Options:
A.abc=1
B.a—{—b—c:%b
C.a+b+c=abc
D.a+b+c=1

Answer: C

Solution:

tan 'a+tan 'b+tan le=n
1f a+b+c—abc B
= tan (1—ab—bc—ca) -
a+b+c— abc
1—ab—bc—ca
=a+b+c=abc

—tanmTt =0

Question108

The value of cosec(v/2) + cos ! (‘71) ~sec! (%) is equal to MHT CET 2022 (06 Aug Shift
1)
Options:

3
A3

B. 5
27
cx

D. T

Answer: A

Solution:

cosec” ' (v/2) + cos™! (%) —sec™! (l)

™ 2

13

m
6 4
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Question109
The value of 2sin™" ($) + cot (%) is MHT CET 2022 (05 Aug Shift 2)

Options:

A.

INE]

B.

w|y

C.

o)y

D 2=
Answer: D

Solution:

2sin ! (}) +oos (L) =2x 43 =%

Sl

Question110

2

If A = 2tan! (}j—z) and B = cos! (;—Z) where z € (0,1), then A — B — MHT CET 2022

(05 Aug Shift 2)
Options:

A.

INE]

B.4tan 'z
C.tan 'z
D.Z

2

Answer: D

Solution:

Let z = tan @ then

A=2tan! (ta;n(% - 9)) and B = cos ' (cos 26)
—A=2{2+0} andB=29

m

Question111

The value of cos (2 cos tz +sin ! :c) atx = %, where 0 < cos !z < 7 and —% < sin !z < %,
is MHT CET 2022 (05 Aug Shift 1)

Options:
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Answer: C

Solution:

CoS (2 cos 'z + sin~! zc) = CcoS (cos_1 T+ cos 'z + sin~! x)
-1 n ~1 .1 T
=cos|cos "+ — *SCOS " xr+sm T x = —
2 2
= — sin(cos_1 :1:)

= — sim(sin_1 v1-— ac2)

Question112

tan~! 4 +tan"' } +tan"' 1 + tan"! § has the value MHT CET 2022 (05 Aug Shift 1)

Options:

A.

INE]

B.

ol

C.

[NIE

s
D. 3
Answer: A

Solution:
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— 65 — ™
= tan 1(5) =tan (1) = §

Question113

Considering only the Principal values of inverse function, the set
{:E > 0/ tan_1(2:1:) 4+ tan 13z = %}

MHT CET 2022 (05 Aug Shift 1)
Options:

A. is a singleton set.

B. contains more than two elements.

C. contains two elements.

D. is an empty set.

Answer: A

Solution:

tan !(2z) + tan !(3z) = r

4
2z + 3z
tan™! —— "~ —tan (1
— tan 12z x3x an” (1)
- 5 _
1— 6z2

— 5z =1 — 622
= 6z +52—1=0
= (z+1)(6z —1) =0

z=—-lorz=g
Butx =0

Hence & = % (only) I.e., single ton set

Question114

Ifsin(sin ' + + cos™' ) = 1, then the value of z is MHT CET 2022 (05 Aug Shift 1)
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Options:

A S+

|y
(S

@
ST
|
(SN

a
|
(S

D.

S

Answer: D

Solution:

.. . ,11 -1 . T
sin sin | sin g—i—cos T :1:sm§

— sin ! l +costx = T
5) 2
1
— cos 'z = % — sin~! g
1 4 1
= COS I = COS 5
N 1
r= —
5)
Question115

The value of tan—' 2 + tan~' 3 is MHT CET 2021 (24 Sep Shift 2)

Options:

o ()

Answer: A

Solution:

tan"' 2 + tan"'3

_ tan-! {%] — tan ! (1%6) =tan"!(—1) = (%r)c

Question116
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If tan~!(2z) 4 tan~'(3z) = §, where = > 0, then z = MHT CET 2021 (24 Sep Shift 1)
Options:
Al

B.

C.

= W= o

D.
Answer: B

Solution:

tan 1(2z) + tan ' (3z) = %

. tan ! 2z + 3z =2 = tan z b
1—(2z)(3z) |

4 1 1-622 °

1
.'.6332—|—5w—1:0:>(6x—1)(m+1):0:>x:_17€

; -1
Since z > 0, we get z = 3

Question117

Ji [tant (22 ) + tan~! (£ )] do = MHT CET 2021 24 Sep Shift 1)

€T
Options:
Am

B.

N

C.

[T

D. 2nw

Answer: A

Solution:

3 2 _
LetI:/ [tan1< 2:1: ) +tan_1<w 1)] dx

3

_q T 4 T
/1[tan (az2—1)+00t (w2_1>]dw
_ 3<z)d T e Tl =
—1 5 :13—21:1:—2331—#
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Question118

tan(cos(£) +tan~'(2)) = MHT CET 2021 (23 Sep Shift 2)
Options:

AL

B. &
c.2

D. L
Answer: A

Solution:

ol (5) o (3)]
ol () s (3)] o ()

= tan -’can_1 1—7 —E
| 6 )] 6

Question119

The value of sin ™ () + sin™* (=32 ) is MHT CET 2021 (23 Sep Shift 1)

Options:

Answer: D

Solution:

Question120

If 2tan!(cosz) = tan~!(2 cosec z), then the value of z is MHT CET 2021 (22 Sep Shift 2)
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Options:
AT
B. T
C.z
D. T

Answer: B

Solution:

We have 2 tan!(cosz) = tan—!(2 cosec z)

1 2cosx
tan —2
1 —cos®x
2cosx 2
" sin’zx "~ sinzx

)-oe

sin

2

= sin £ Cos £ = sin

)

’x

c.sinz(sinz — cosz) =0 = sinz =0or tanz = 1

T

x=0o0rxz=—

4

Question121

tan1 (tan 5—") + cos~! (

6

Options:
A.0
B. 37

—T
C. -

™
D. 5
Answer: A

Solution:

T
tan ! (tan —

— tan !

6

—tan —

COS 13m

) = MHT CET 2021 (22 Sep Shift 1)

s

6

— tan ! —tan<—z>} + cos ! [cos(

6

5 n 1 137
Cos Ccos ——
6 6

— tan " —tan <7r — %)] + cos ! [cos (27r + 1)}

W] + cos! {cos(
6

6

)

Dl
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Question122

Ifsin™' (2) + cos™!({2) = sin"' o, then oo = MHT CET 2021 (21 Sep Shift 2)

Options:

56
A &

61
B. i
63
C. 65
62
D. o
Answer: A

Solution:

We have sin ! (%) + cos~! (Q) —sin '«

3 5
tan_1 (—) + tan_1 (—) = tan_1 (L>
4 12 V1— a2
(§
4

-1

L tan

tan ! (}_3) t —1( o )
. tan = tan —
| () Vi-a?
56 o'
e = = (56)*(1 — @)® = (33)*a’
33 = oy = (01— a) = (33)%a
5 (56)>  (56)* 56
o = = > o=
(56)2 + (33)2  (65)2 65
Question123
If tan~! (£} ) + tan~! (453 ) = %, then the values of z are MHT CET 2021 (21 Sep Shift 1)
Options:
At
B. +3
C. i%
D.+¥
Answer: C
Solution:
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@-V@+)+@+@=2) =«
(z—2)(z+2)—(z—1)(z+1) 4
(w2+x—2)+(az2—x—2) 1

(@ —4)— (@ — 1)

c 22t 4= -3=222=1

Question124

4
cos <

MHT CET 2021 (20 Sep Shift 2)

Options:

A cos™ (%)
(

Solution:

12
) ()
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Question125
sin~![sin(—600°)] + cot *(—+/3) =
MHT CET 2021 (20 Sep Shift 2)
Options:
A Z

B.

INE]

Bl

C.

N4 W

™

D. T

Answer: A

Solution:

sin~*[sin(—600)°] 4 cot *(v/3)

Question126

If 4sin~' 2 + 6 cos ! & = 37, where —1 < z < 1, then = = MHT CET 2021 (20 Sep Shift 1)

Options:

A.

N[

B.

-

—_

C.

||

D.0

Answer: D

Solution:
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4sin" 'z +6cos 'z =37
4 (sin_1 x 4 cos™! :c) +2cos 'z =23n

( )—|—2cos r=3r =2cos 'z =1

= T 0
',COS m — L — COS — =
2 2

Question127

Iftan™'z +tan "y +tan'z= 7, =2,y,2> 0,2y <1, then the value ofcy + yz + 2z =
MHT CET 2020 (20 Oct Shift 2)

Options:
A. zyz
B.0

C.1

D. —zyz
Answer: C

Solution:

1 T

an'z+tan'y+tan~'z =3
o (tan 'z +tan'y) = (3 —tan ' z)

ta.n_l( ::’;) =cot™'z=tan"'(3)

. =ty
"t 1-zy

:§=}>:cz+y::1—a*:y

SLry+yz+ze=1

Question128

(SN

The value of tan[cos ™' (5 ) + tan™!(3)] is MHT CET 2020 (20 Oct Shift 2)

Options:
A

B. 16
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Answer: A

Solution:

The value of tan [cos—l (%) + tan™! (%)] is to be found out. Let

ot

cos‘l(%) =0 =cosf = % = ginf =

)

Stand = % :>9:tan“(

e 2

Hence given expression.

Question129

The value of cos ™! (cos &) is MHT CET 2020 (20 Oct Shift 2)
Options:

AT
B.
cz
D. ¥
Answer: C

Solution:

Let's carefully evaluate the expression shown in the image:

Step 1: Reduce the angle inside cosine

Cosine has a period of 27, so

Thus,
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Step 2: Apply the principal range of cos ™!

The range of cos () is [0, 7).

Since %T £ [0, 7], we can directly take:

8 2 2
cos (cos —:r) = cos l[cosl—?} ==

Final Answer:

Question130

Ifsin 'z +sin"'y+sintz=23" thenz!% + y'% 4 7100 — MHT CET 2020 (20 Oct Shift 1)

Options:
A.3
B.4
C.2
D.1

Answer: A
Solution:
Given

sin 'a +sin ly+sinlz= 37” =sinlz=sinly=sintz= 5
Lr=y=2=1

.'.:13100—|—y100—|-Z100:1—|—1—|—1:3

Question131

I [tanl ( o ) + tan! (%)} dz — MHT CET 2020 (20 Oct Shift 1)

Options:
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B. 27

INE]

D.

NE

Answer: B

Solution:

3r 2
1
tan ! _r +tan ! i dz
I 2+ 1 T
x ) B
_ co

I =

'\.L\

Question132

If 22y = sin ' /2% + y? + cos ! /22 + g2, then - = MHT CET 2020 (19 Oct Shift 2)
Options:
A

T

B.

@ |8

C.

8w

D ==
Answer: A

Solution:

We know, sin~ ' @ 4 cos ™! = § = zy* = 7 Differentiating w.rt x

222y +y 2w =0=22- 2y = -2

I
dz 33.2y -
Question133
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The value of cos* (cos(Z")) is MHT CET 2020 (19 Oct Shift 1)

6
Options:

5
A

B. 3

T
c. =

™
D. 3
Answer: A

Solution:

Let's carefully evaluate this one:

Step 1: Recall the range of cos !

The principal range of the inverse cosine function is:
[0, 7]

That means the output of cos ! (&) must lie between 0 and .

Step 2: Simplify the angle inside cosine

ks T

— =1 .
6 6
So this angle lies in the third quadrant, where cosine is negative.

T o \/_]

CO§ — = —CO8 — — — —
6 6 2

Step 3: Find the angle in [0, 7] with the same cosine value

We want @ in [0, ] such that:

3
cosfl = ——
2
That happens at:
T am
O=m—— ==
6 6
Final Answer:
5
6
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Question134
The value of tan™ ! (3) + tan™*(+) + tan"!(1) + tan™* (5 ) is MHT CET 2020 (16 Oct Shift 2)
Options:

A.

SYE]

B. 5

C.

INE]

D.

ISYE]

Answer: C
Solution:

Ty

Quick proof using arctan @ + arctany — arcta.n(l ”) (all angles here are in (0, 7))

Pair them:
. ; 1,1 11 ¢ i
1 1 3t3 11/24 11
arctan — + arctan — — arctan| = i — arctan — = arctan —.
3 8 1—5; 23/24 23
arctan ! arctan ! t l’ 1 arctan 12/35 arctan 6
— 4+ arctan — = arctan| - ! — arctar — = arctan —.
5 7 1- 4+ 34/35 17

Mow add those two:

11 6 Z+ e 325/391 7
arctan - + arctan — — arctan| ———— | = arctan = arctan 1 = —.
3 17 1-4.8 4

1 & 325/391
So

) 1 . 1+ ) 1 . 1 =
arctan - + arctan — + arctan - + arctan — = —.
3 ] 7 8 4

Question135

[sin(tan~! 2)]” + [sin(tan"! 4)]° = MHT CET 2020 (16 Oct Shift 2)

Options:
A5
B.1
C.-1
D.0

Answer: B

Solution:
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Letta.n‘lg :9:>tan9:%:“cot9:%

_'_cosec2f}zl+%ﬁ = 2—95 — cosecl = % :b»si.nﬁ:%
sin(ta.n“ %) = sin(sin_1 %) = %
Lettan' 3 =¢ = tand = 3 => cotp = 3
. cosec? ¢ = 14—1—5:5 = % = cosec ¢ = % =sing = %
sin(ta.n“ %) = sin(sin“ %) - %
H : o (3)? A2 o416
ence given expression = (£ ) +|3) =5 =1
Question136
-1 1 1 V3, .
The value of sin (—5) +cos™ | —— ) is MHT CET 2020 (16 Oct Shift 1)
Options:
11
A. cos (5)
“1/ 1
B. sin (—5)
1 1
C. cos (—5)
D. cos™! —?)
Answer: C
Solution:
= =1 —1 _ - - - T
Let sin (?) = a, where 5 Sas< 3
- -1 - - —m
sina= 4 = —sing =sm(T) =a=—-m/6
—1f -3 )
Let cos (T) =p where0 <<
cosf=F = FE s oos(n—F) =F= =%
Siﬂ_l(%l) +cos ! (T\/ﬁ) _TW - d—: = 4—; = 2—; = Cos_l(_?l)

Question137

tan” " (5) —tan™ (5 ) = ct Shift
2 (3 1 j MHT CET 2020 (15 Oct Shift 1)

Options:

A.0
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B.2
C.1
D.3

Answer: A

Solution:

1
Now 2tan ! (5) — tan~ ! ( 3

Question138

The principal value of sin~! (— %) is MHT CET 2020 (15 Oct Shift 1)

> |
N——
I
[
Q
=]
—

Options:

A.

SYE]

B.

|3

C. —

|3

D. —

=

Answer: D
Solution:

1

N
(@2}

) = —sin_

sin ! (—%

Question139

With usual notations in AABC, if C = 90°, then tan—! (ﬁ) + tan~1(
(14 Oct Shift 1)

—2_) = MHT CET 2020
Options:
AT

B.

o3

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



s

C.
D.

w|y

Answer: A

Solution:

=tan ! {%} =tan ! (%) ... [ a® + B = 2, refer diagram |
=tan }(1)=Z
B
a C= v 32 + b2
C A
b
Question140

Ifu = tan! (—V”xl ) and v — tan~" ( 2107 ) then 2% at ¢ = 0 is MHT CET 2020 (14 Oct
Shift 1)

Options:

A.

N

B.

|~

C.1
D =L
Answer: A

Solution:
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) _ /1+z2—1
Given u = tan 1(%)
Putz = tané

.2 @

u = tan~1( 0L — tan—1 (1220 — ap1 220 2

- tan & - sin @ - 9 gin %cos

tan 'z du 1
Su= cu —
2 = dz 2(1+=?)
_1{ 22yT=22
We have, v = tan™1 [ —¥——
! 1-2z7

Putz = sinf

. _ —1 [ 2sinf-cosf \ __ —1( sin28 \ __ — _
C.v=tan I(W) = tan 1(m528) = tan ' (tan 260) = 26

2

ey — -1 dv __
S.v=2tan T= o=

1+z?
i u (1 zz)
o) = X = )

Question141
sin!(4) + cos ! (%) + cot ™} (—-L) = MHT CET 2020 (14 Oct Shift 1)
Options:
AZ
B. 7w
C.¢
D. I
Answer: B
Solution:

sin”!(3) + e0s7 (7)) +o0t” ()

=30° +30° +120°

=TT
Question142
14cos £
Ify= tan—! |: ltcosé ] , then Z—Z = MHT CET 2020 (14 Oct Shift 1)
2
Options:
A5
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C.

Wl

1
D. 1

Answer: B

Solution:

Given y = tan™! [ —

e oo §) <5 - 5)]
. %—a CO 4 = tan an ) A

Question143

If tan ! (L—j) — Ltan~1z = 0, for z > 0, then z = MHT CET 2020 (13 Oct Shift 1)

Options:
A. V3
B.

sl

C.

-

D.

W=

Answer: C

Solution:

11—z} _ 1 -1 -1 -z _ 1 -1
Here tan (Hz)_Qtan T = tan LHU(:J_?tan T

ctan"!(1) —tan 'z = Jtan 'z

T _ 3tan-1 1p_m ., 2 1p_ T
4_2tan r = tan ..":_4><3:>tan =3

Sr=tanf = %
Question144

If y = tan !(secz + tanz), then 9% _ MHT CET 2020 (12 Oct Shift 1)
dz
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Options:
1
A3

B.1

-1
C. -
D. -1

Answer: A

Solution:

Given

1 sinx 1+sinzx
+ =tan!
COST  COST COS T
2z =2 N T
(cos 5 +sin 2]+25m20052)

2T 2T
cos® 5 —sin” 5

|
= tané = Sin%)m(cosg —sin 3) }

F - I &
cos 5 +sin 3 4 1+ta.n§
———— ¢ = tan —_—
cos; —sin 3 l—tang

Question145

The value of tan ! % + tan ! % + tan~! % +tan !
1)

is MHT CET 2019 (02 May Shift

|~

Options:

11w
A5

o
NE

3
D. 3

Answer: B

Solution:

—_

Let L =tan '1 +tan'i +tan™'% + tan '
1
8

:ta.nl[lll]—i—tanl 131]
3°5 7°8

= tan™! [18—4]—!—‘5311_1 [E]
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Question146

If 4sin 'z + 6cos 'z = 3 then x = ..... MHT CET 2019 (Shift 2)
Options:

1
A. W

B.

| =

)

C
D. —

N | =

Answer: C

Solution:

We have, 4sin 'z + 6cos 1z = 37
— 4gin 'z + 6(% — sinflaz): 3T
— 4sin 'z 4+ 37 — 6sin 'z = 37
= —2in 'z =0 =sin 'z =0
= z = sin(0)= 0

Question147

sin3z

Ify — tan~ ( 1—“)53’0) then % — ... MHT CET 2019 (Shift 1)

Options:

A —

| o

B. —

N

C.

IS4

1
D. 3
Answer: C

Solution:
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We have,

o —1( 1—cos3z
y = tan ( sin3z )

2sin? (%)
= y=tan 1| — 2
2sin 32 cos 3

2 2

sin ( 32
:>y:tan1( <2>>

3z
COS ( 7)

=y = tan ! (ta,n%m)

Question148

Iftan ' 2z + tan ! 3z = %
Options:
A. -1

B.

w|—

C.

1
6
1
D. 3
Answer: C

Solution:

tan 12z + tan 13z =
tan ! (%) =%, 2>0

5z _
1-622 1

5x = 1 — 622

6x2 4+ 5z —1=0

622 +6x—2z—1=0
6x(z+1)—1(x+1)=0
(6z—1)(x+1)=0

,thenz = MHT CET 2018

x# -1, x= %
Question149

2

The value of cos™? (cot(%))+cos’1 (sin(?
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Options:
A 2

B.

w|y

C.

|3

D«

Answer: A

Solution:

cos 1 (cot §)+cos " (sin 3 )= cos (0) Heos
v

ol%
N———"

w|g’@‘§“|>‘

Question150

If 2tan~!(cos z)= tan"'(2 cosce z) then sinx + cosz = MHT CET 2016
Options:

A.2V2

B. V2

C. =

D.

N =

Answer: B

Solution:

As given, 2tan™! (cos =)= tan"' (2cosce x)
tan~! (cos z)+tan~! (cos z)=tan"! (2cosce x)
Since |cos x|< 1

= tan~! [%}z tan~! (2cosce )
—COS”

= 285 _ 9cosce &

Hence,
sin x + cos m:sin% +cos%

1,1
R

=2
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