Inverse Trigonometric Functions

If
0 =tan"! (%) + tan~! (%) + tan ! (1—13) + tan ! (2—11) + tan ! (3%)
, then tan 6§ =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

3
5

w

—

a

|

O

o~

Answer: C

Solution:
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Question2

If tan~! z = cot h 'y = log v/5, then tan™" (zy) =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

INE

&

w|y

a

o3

D.

3
4

Answer: A

Solution:
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‘- coth 'y = tanh™* (é)

so, tanh !z = tanh™! <l>
y
1
= = -
Y
= xy=1

Therefore, tan™' (zy) = tan~'(1) = T

Question3

If f(z) =2+ [sin ' z| and A = {z € R/f*(x) exists }, then A =

AP EAPCET 2025 - 26th May Morning Shift

Options:

(—=1,0) U (0,1)

Answer: D

Solution:

cfle) =2+ |sin’1 w‘

Domain of sin 'z is z € [—1,1]

So, the domain of f(z) is [—1, 1]

and ‘sin_1 a:‘ 1s not differentiable at z = 0
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So, the set A where f'(x) exists is

(-1,1) — {0}

Hence, f(z) is differentiable at all points in (—1,0) U (0, 1)

Question4

tan (2tan_1 (%) + tan~! (%)) —

AP EAPCET 2025 - 26th May Evening Shift

Options:

>

S

aog W

1

D.
3/7

Answer: C

Solution:
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We have,
11 41
tan [ 2tan™ — + tan™" —
3 7

7
. . %4_% ‘stan"lz 4 tan"ly
= tan |tan B N
—31 — tan-! (f——%)

Question5

tanh ™' (5) + coth ™ (3) =

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

sech™ (%)
B.

cosech ™ (3)
C.

cosh™ (4)
D.

sinh ! (£)
Answer: D

Solution:
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We have,
tanh ™! <%) + coth™1(3)

1 1
= ta,nhil (g) +tanh71 (§>
1
= 2tanh ! =
an (3)

8
2
{ 2tanh !z = sinh ! ( v ) }
1— 22
3
ol -1( <
= sinh <4>

Question6

If y = sin~! ( 22 ) and (ﬂ) = k, then 25k =
=2

AP EAPCET 2025 - 26th May Evening Shift

Options:

(=2)°

Answer: B

Solution:
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1+ 22
4 2z 1
sinTt —— =2tan "z
1+ z2
dy 2
=2tan oz = —2< =
y an - dz 1+ 22
Py (22 4a
dz? (1 + x2)? (1+ z2)?
d? 8
Pyl _ 8,
dz?| _, 25

Question7

2x2—1

If f(z) = sec™? ( ; ) and g(z) = tan~! (—”H'xz_l>, then the

derivative of f(x) with respect to g(z) is

AP EAPCET 2025 - 26th May Evening Shift

Options:

A.

14

4vV1—22

B.

4(1—1—3:2)
V1—z?

Answer: D

Solution:
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Given,

f(z) = sec™! < ! ) o(z) = tan"! (ﬁ)

2¢2 — 1

put, x = cos 6 r =tan¢

f(z) = sec™! (Flze) g(x) = tan™1 (%)

— sec ' (sec 26)

= 20
—2cos 'z
-2
= f'(z) =
JI—a?

. 1< 2sin’ ¢/2 )
- 2sin¢/2cos ¢/2

= tan"'(tan ¢/2)
= ¢/2
1

= —tan" "z
2

Differentiating f(x) w.r.t g(x) is
_ fi(=) _ —4(1+27)
g'(z) V1-—z?

Question8

If A= {:1: € R/sin! (\/w2+m—|—1> € (—%,%)} and
B = {yER/y:sin_1 (\/:1;2+:1:+1>,x EA},then

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

ANB#¢

B.

AN BY =10,1]
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A°NB =[5, 3]

D.

AUB=R-{[-1,0/U [, 3]}
Answer: C

Solution:

A={cecr/snt (Valrari)e[-5,5]}
and
B:{yeRw:wmﬂ(wﬁ:;:T)xeA}

Since, domain of sin~*(z) is [-1, 1]

So, domain of sin ! vz2 + z + 1 is real, so

SO

Vz?+z+1e[-1,1]
= Vz2+z+1€e]0,1]

(" square root is always non-negative)

= z24z+1<1
= 2242<0
= z(z+1)<0

So, z € [—1,0] for set A

Thus, A = [-1, 0]

Now, for set B, since # € A = [—1, 0], the range values for v'22 + z + 1 for 2 € [—1, 0] we will find.
Atz = —-1,4/(-1)2—-1+1

—vV1i-1+1=1
Atz =0,v/02+0+1=v/0+1=1

Ate — 2 1) 1+1
Ty 2 2

1 1
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So,vz2+x+1¢€ {\/%,1} = [\/Tg,l]
Thus, y = sin~! (\/w2 + -+ 1)
€ [sin_1 (?),sin_l(l)

55

Hence, B = [%, %]

= Now, ANB=[-1,0]N [%,%] =¢
So, AN B # ¢ is false.

= ANBY =[-1,00n[%, F] © and the intersection with any set outside this cannot be [0, 1],
So, AN BY = [0,1] is false.

= AC is everything except [—1, 0].

Since B = (7/3,7/2) C R/(—1,0)

= AYN Bis true.

= AUB=R-{[-1,00U[%,Z]}

So, union of A and B is the complement of their own union.

That's impossible.

Thus, A° N B = [ %, %], option (c) is correct.

Question9

The domain of the function,

f(z) = \/loge (@) +sin" (22 — 2) is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

[1,3]

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



B.

[1,3)

C.

[1,V3]

D.

[1,/3)
Answer: C

Solution:

Given function,

f(z) = \/loge (m) +sin~" (2% - 2)
Since, log is defined for positive values only.
S0, ———5 >0

’ r2—4x+4

Also since, z2 — 4z + 4 = (z — 2)? > 0 this holds for z # 2

= In(ghy) 20
Now, we know that In(¢) is strictly increasing for ¢ > 0 and In(1) = 0, the inequality

In (x__l2)2 > 0 is equivalent to

Tar2le(@-27<1
= |z—2|<1
e, 1<zxz<3
But log is undefined for x = 2
sz e 1,3 —{2}

Forsin™! (z* — 2) to be real, 2% — 2 € [—1,1]

= —-1<z?2-2<1
= 1<z22<3=1<|z[<V3

= z€[-3,-1U[L,V3] =z € [1,V3]
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Question10
If cot (cos ™! z) = sec {ta,n_1 (ﬁ) }, b > athen z =

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

V2b%2—q?

w0

V2b2—a?

O

Nz

a

©

Vh2—g?
b

Answer: A
Solution:

Given,

cot (cos’1 :z:) = sec {tan’1 ( i )},b > a

Vb2—a?
-1 a — — a
Let tan T 0 = tan@ T
_ b
secl = W
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.. cot (cos_1 :c) = sec {ta,n_1 L}
b2 — g2
b
Vb2 — a?

b
= cos 'z = cot™! (—)
Vb2 — a2

secl =

Again, let cot™! L =¢
VT —a
b
= cot¢=
b2 _ o2
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Question11

If sinh 'z = log 3 and cosh ' y = log 3, then tanh ' (z — y) =
AP EAPCET 2025 - 24th May Morning Shift

Options:

A.

log \/g

B.

log %

C.

log %

D.

log %
Answer: A

Solution:

Given, sinh 'z = log 3
3
cosh 'y = log 3
~sinh 'z = log(3)
=z =sin h(log3)
elog3 o eflog?)

3

)

And cos h~ly = log

(U] RUCI N

j

= y=cosh (log
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elos($) _,_e—log(%) %-l—% 13
2 12

= =
2

Now, we know that

tanh~1(z) = 1In (12£)

—
|
N}

Now,z =2 —y

So, tanh~!(z — y) = 3ln <M)

Question12

The number of solution of
tan 11+ %cos_1 z2 — tan 1 ( Vite’+vl-a? ) = 0is

V1tz2—/1—22

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

3
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1

D.

infinitely many

Answer: D

Solution:

tan1(1) + %cos1 (z?)

L V1i+a?4+V1—a?
— tan
V1+az?—V1—a?
‘~tan (1) = 7/4 and let § = cos ™" (:132)

= 22 = cos 0

and1+m2:1—}—cosx,1—w2=1—cosw
_ E—kg—tan*l (\/1—{—c030+\/1—c039>

4 2 V14 cosf — 1 —cosb

0 [ V2cos6/2 4+ V2sin6/2
+ — —tan
V2cos6/2 — /2sinf/2

|
S

2
om0 _1 [ cos0/2+sinf/2
gty (0059/2 —sing/2

cosx + sinzx ™
————————— —tan|(—+=x
cost —sinx

Hence, the identify is true for all z Infinite many solutions.

Questionl13

tanh ' (sin §) =

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

sinh ! (cosec 6)
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B.
sinh~!(sec )
C.

cosh ™! (cosec 6)

D.
cosh ! (sec 6)

Answer: D

Solution:

1 1
“tanh™!(z) = =In ( e ) (for |z| < 1)

2 l1—=
_ 1 1+ sinf
h™'(sinf) = =1
so, tanh™ " (sin 6) 5 n(l—sin0>
1+ sin6

(14sin6)?  /1+sinf)’
1—sinf (1—sin20) cos @
1

1+sind)\?
= —In
2 cos 6

:ln<1+Sin0) )

cos @

and cosh ' (z) = In (w + /22— 1)

1 1 —cos?6
*.cosh™! =1 \/
..cosh™ " (secf) = In <c059 + o020 )

:1n<1+Sin0> .. (#)

cos @

By comparing Egs. (i) and (ii), we get
tanh " (sin §) = cosh*(sec6)

Question14

The interval in which the function f(z) = tan~!(sinz + cos ) is an
increasing function is

AP EAPCET 2025 - 23rd May Evening Shift
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Options:

(§:%)

Answer: C
Solution:
. _ . ™
Jsinx + cosx = \/Esm (:1: + 4)

o f(z) =tan™! (\/5 sin <a: + %))

Now, f'(z) =

1+ (V3sin (@ + 5))
(\/gcos (w + %))

\/§cos(w+§)
= m — always > 0

for increasing v/2 cos (z + Z) > 0

= cos(z+F)>0

So, —=+4+2kr<xz+ T <5 +2kn
= S 42%kr<z<Z+2kn

for the principal interval,

letk =0

Thus, the interval is

ze (%)
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Question15

. I | 3 :
The range of the real valued function f(x) = cos < N TR LTS ) is

AP EAPCET 2025 - 23rd May Morning Shift

Options:

Answer: B

Solution:

. _ -1(_3
Given, f(x) = cos (\/M)

Since, 922 — 122 +22 =9

[(z — 2)* +2] > 18

= 4/9(z—£)*+18> VIB
-1 1
= 0< V922122122 S V18
3 < 3
= 0< V92 —122+22 < V18
3 < L
= 0< V922122422 < V2
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Questionl6

If the equation 2 cot ! (2> + 2z + k) = m — 3tan™' (2 + 2z + k)
has two distinct real solutions, then all the values of & lie in the
interval

AP EAPCET 2025 - 23rd May Morning Shift

Options:

(—OO, 1)
Answer: D

Solution:

As we know that,

cot7lz = % —tan"lz

So, given equation reduces to
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2<g—tan_1 (w2+2w—i—k))

=7 —3tan ! (a:2+2a:+k:)
= tan ! (3:2+2w—|—k) =0
= z2242x+k=0

Given Eq. (i) has two distinct real solution. So, its discriminant value is always greater than zero.
So, (4) —4k > 0

= k<l=kec(-o0,1)

Questionl7

sech l(sina) =

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

log (sina +Vsina— 1)

B.

log(tan a + 1)

C.

log (cot <)

D.

log (f55a2)

Answer: C

Solution:
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~sech™! ( \/— - 1)
1
. sech !(sina) = In ( + “ — - 1)
S].nOé Sln o

1 1 —sin’a
=In | — + 5
sin « sin” ar
cos o
sin av sin «
2
1+ cosa 2cos” &
sin o 2sin 5cos 5

= In (cot )

1

=

Questionl8

If y = log (sec (tan ' z))(z > 0), then Zatz =1is

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

1

B.

3

C.

1
2

D.

3
2
Answer: C

Solution:
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Given y = log (sec (tarf1 a:)) ,z >0

1 2
= log (sec (sec1 v :—:c ))

y = log (\/1+:c2)

.. On differentiate w.r.t. x,

dy 1 1 T
— = X x (2z) = >
dr 1422 2V1+ 22 (1+ z2)
Cdy B 1 1
Uidr|,., 14(1)2 2

Question19
( I 4 =] _3'.1 —d d"ur
If y=Sin~! 1+ 51I11k+w‘{1 almx and T»:K»:—T_men—'_:
Jl+sinx —+/1—sinx 2 2 dx

AP EAPCET 202S - 23rd May Morning Shift
Options:

A.

|cosec |

in? & 2z
24/sin” §—cos” 5
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cos 5

4/ COST

Answer: B

Solution:

Given,

. 1 V1+sinz++/1—sinz
y = sin
V1+sinz — /1 —sinz

oy — s ! (V1+sinz + /1 —sinz)?
v (v1+sinz)? — (/1 —sinz)?

. 1 1—|—sina:—i—1—sina:+2\/1—sin2:c
=sin

l1+sinz—1+sinx

,_1<2—|—2]cosw\> ,_1<1—cosx)<'.‘%<x<7”>
=sin"' | —— | =sin"' [ —————
2sinz sin x . |cosz| = —cosx

—ein! (mj (_) ) " ) — o (san 2)

2 2

% = L X sec? (;) X %
T \/1 — tan? (%)
[cos* 1 1 |secZ]
= X S X o= ——
\/COSQ% —sinZ% ‘cos%‘ 2 2,/cosx

Question20

1 ... —1 3 sin 20 _ -1 —
If 5sin (5+4COS20) = tan "z, then x =

AP EAPCET 2025 - 22nd May Evening Shift

Options:
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tan 3
1
stan 0

tan 360
D.
%tan 360

Answer: B
Solution:

1., 3sin 20 ~ tan-!
2s1n 5+4cos20 ) an ¥

1 3. 2tanf
2
= Esin’1 1+ tan 6; =tan 'z
1—tan” 6
o+4 ( 1+tan29)

i ( 6tané )
= sin™ =2tan 'z
9+ tan246

stan 6
= sin~? ( tj; z = sin* ( 2z 2)
1+ ( ) 1+

1
=z = —tan6
T 3 an

Question21

If sech ' z = log 2 and cosech' y = —log 3, then (z + y) =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.
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D.
20

Answer: B

Solution:

sech™ z = log 2
and cosech 'y = —log 3

sech !tz =log2

1++v1—22
= log| ———— | =1log2
x
1++1— 22
TV T 9
z
= 14+vV1-22=2
V1i—x2=2x—-1

Squaring both sides, we get

= 1-—22=42>+1—4z
= b5z2—4z=0
= z(bzrx—-4)=0

r = —

5
- cosech ™y = —log3

14414+ y2 1
= log (—y>:10g—
Y 3
1+1+y* 1
Y 3
= 1+VIty =2
= 1+y2:%—1

Squaring both sides, we get
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2
Y 2
= 1+y="—+1-=
v = 7Y
8y 2
:> _— —_ =
9 T3V
S 2(% )0
39\ 73 -
]
y=7
L aag_ 4 3 _16-15
TTYT s T4 T T 20
1
= :Jc+y—2—0
Question22

— -1 —1 dy
If y=tan <1+§x2>+tan (1+"éw2),then%—

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

4 o 3
1622+1 9x2+1

0z2+1  4dz?+1

D.

1 _ _1_
9z2+1 z2+1

Answer: B

Solution:
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X i
= tan_l —_— + tan_l _—
Y <1+2a;2> <1+6:1:2)

= y=tan 2z —tan 'z + tan ' 3z

= y= tan '3z —tan 'z

dy 1x3 1
dr 14922 14+ 22
dy 3 1

dr ~ 922 +1 2241

Question23

The range of the real valued function
f(z) = cos™!(—z) + sin ! (—z) + cosec(z) is

AP EAPCET 2025 - 22nd May Morning Shift

Options:

o

{0, 7}

Answer: B

Solution:
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f(z) = cos™(—z) + sin~!(—x) + cosec ()]
Domain = (—1,1)
= f(z)=m—cos 'z —sin'z +cosec 'z

= f()—ﬂ'—E—kcosec L
= f(z)= %+cosec L

Domain of cosec ! z

(_007 _1] U [1a OO)

Lris

[=2,0 V(03]

o f(z) = F +cosec 'z

The range of cosec™

.". Range of

0-[5-55+0)0 05543
=0.3)u (5]

Question24

The horizontal distance between a tower and a building is 10v/3
units. If the angle of depression of the foot of the building from the
top of the tower is 60° and the angle of elevation of the top of the
building from the foot of the tower is 30°, then the sum of the heights
of the tower and the building is

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

60

B.

50

C.

40
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D.

30
Answer: C
Solution:
In AADB,
............... C
60°
4
Apc==weomme-af E Tower
Building| * X
60° °
8 30 D
103
~  tan30° = —2
10v/3
z =10 ... (2)
ACDB, tan 60° = 2+ Y.
10V/3
r+y=30

.. Sum of height = 10 + 30 = 40

Question25

If x is a real number, then the number of solutions of
tan ! (y/z(z + 1)) + sin~! (\/a:2 +x+ 1) = T is

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.
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D.
4

Answer: B

Solution:

tan ! \/m(x+1)+sin_1 (\/x2+x—|—1) :%
= tan \/w(m +1) =cos™* (\/:c2 +z+ 1)
.
= tan \/:z: —tan ——
24+ x+1
/—w+1 —zt-z
22tz +1

—z(x+1)
(@2 +z+1)

z(x+1) =

So, z(z + 1) = 0 or 22 + = + 2 = 0 (rejected)
=z(z+1)=0=2=0,-1

*." Only two real solution.

Question26

d
If y = tanh * L—;, then 52 =

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.
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B.
1
2m\/m
C.
_2
1422
D.
1
2x\/1+7
Answer: B
Solution:
1—=z
_ 1
y=tanh Tz
d 1 1
%tanh T = T2
1 1 [Tfs (4a)(1)-(-2)
dr 11— ;_i 2V 11—z (14 z)?
1+x 1 V14 -2
— X —
l+z—142z 21—z (1+z)?
__1+:1: 1
2z (1+:L')\/(1+IB)(1—CL‘)
1
a 22v1 — z2
Question27
tan 1 Y8=2vI5 + tan~! L —
V15+1 V5

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.
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o3

w0

INE

a

w|x

©

VB

Answer: A

Solution:

n-! —\/8_2\/E+tan_1
V15 +1
(VB3 p
=tan m)—l—tan <
] \/5—\/§X\/1—5—1 N
VIs+1  V/15-1
1 5\/§—3\/_—\/3+\/§)

ta

l-

14

14

= _9UE

[ 3V3 %5) e
7

3v3-2V5 | 1

[ 2R+

1— 3v3-25 L

7 V5
o 3WI5—10+7 )

643 — 45
1 u)+tan_l

7V5 — 3v3 4+ 25

L 3V15-3
wg_m)

([ VB-1 3
3¢3_¢§X¢§)

L[ 3V5—+3 1)

= tan 3\/3 - \/§ X \/§

™

6

— tan~!

Sl-
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Question28

The derivative of sec ! (2$21_1 ) with respect to /1 — z2 at z = % is

AP EAPCET 2025 - 21st May Morning Shift

Options:
A.
-2
B.
1
C.
2
D.
4
Answer: D
Solution:
sec ! 1 = cos™! (2a:2 — 1) =2cos 'z
222 —
flz) =
, 2cos 1z
= x) = —
Y
= g(x)=+v1—2a2
1
= (z) = X (—2z
9(0) =~ ¥ (-20)
_ T
Vi
if  ~T= 2
[T
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Question29

Ho<x < % and o = sin" 'z + cos™! (% + —'353‘”2>, then

tan a + cot a is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:
4
A. 7
B. 4v/3

C. 4z

1—x2
D.zv1 — 22

Answer: A

Solution:

We have, $0

o =sin"'x —I—cos_1 z + 38— 3z
B 2 2

—sinlz + cos™!
Letz =sinf

a = sin ' (sin @) + cos ™

=60+ cos ! (cos <% — 0))

™ ™
=0+ ——0=—
6 6
T iy
tana+cota:>tang +cot€
1 4
= —4+V3=—
V3 V3
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Question30

50
cot (Zl tan~! ( e )) is equal to
n=

AP EAPCET 2024 - 22th May Evening Shift
Options:

26
Ao 25

25
B. 2%

50
Cs 5

52
D. 138
Answer: A

Solution:

We have,

50 1
t t L [ —
co Z an (1+n+n2)

- $ e ({220o0)

—tan 151 —tan"11

I

t+
Q

[
iR
N
—_

+ |2
NI
[y

=
—
N——
I

t+
Q
=
L
VRS
cnlcn
ClR=)
~

Question31
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The value of z such that sin (2tan™ ) = cos (2tan"' z)

AP EAPCET 2024 - 22th May Morning Shift
Options:

A7

B. 2

C.1

D. 7

Answer: C

Solution:

To find the value of x, we need to equate:
sin (2 tan~! %) = cos (2 tan~! a:)
Step-by-step Solution:

1. Left-hand side (LHS):

Let § = tan~! %, which implies tan 8 = %.

We have:
: 2tan 6 2x<4
sin(20) = =
( ) 1+tan? 6 1+(%)2
Calculating further:
_ T _ 3 _n
1+ Z 25

2. Right-hand side (RHS):
Let z = tan~! z, hence = = tan z.

Therefore:

1—tan®2 — 1—z?
1+tan? 2 1+22°

cos(2z) =

3. Equating LHS to RHS:

24 1—x2

25 — 142 °

Cross-multiplying gives:

24 + 24x2% = 25 — 2512,
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Simplifying:
49z% =1,

which leads to:

r- = 9 = ?,

thus

z=1.
Question32

The range of the real valued function
f(z) =sin! (%) + cos 1 (1_%’;2) is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A (%)

B.R

C.Q

D.{-5.%}

Answer: A
Solution:

Given that

i —1 [ 1+a? —1( 2
f(z) =sin (%)—i—cos (1+”;2>

_ 14a? _ 2
Lett = 5 —andu = 1+"’;2
1
t=1
t-u=1
We know that

sin"1(a) + cos~(a) = Z,a € [-1,1]

Thus, sin*(¢) + cos ' (u) = %
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So, the range of the function

fw) =sin ! (52 +cost (121 ) is {3}

Question33

The real values of z that satisfy the equation tan ' 2 + tan 12z = T

1S

AP EAPCET 2024 - 21th May Evening Shift
Options:

—3+/17
A. 1

B.—14++/3
C.vV3-1
D, Y73
Answer: D

Solution:

Giventan 'z +tan 2z = &

'S

We know that,

tan 'z + tan 'y = tan"* ( Ty > where
1—2ay
zy<1
s

Now, tan 1z + tan 1 2z = T

-1 ( z+2z \ _ w
= tan (1—3:-27;) =1
= tan (2, ) =1
1222 4
= 3 — tan L
1—2z2 4
3z _
= 1-2z2 1
3x .. T
= Toa7 1 [ tan 7 = 1]

= 3r=1-22
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= 22243zx—-1=0
Using quadratic formula

. —b+ Vb% —4ac

2a
Where,a =2,b=3,c = —1

—3+4/9-4x2x(-1)

x = 1
 —3+v9+8
B 4
-3+ V17
= r=——
4
Thus, z= = 732‘/ﬁ, or 7374‘/ﬁ
-3 — V17
For, T=—F

Since, z - 2z < 1= 2z < 1
2
= 2(=25T)" < 1, which is not true.

= —3—4\/1—7

is not possible
_  =3+V17

Forx = (T)

Now, 2z2<1

—\ 2
2(—*‘”4“17> <1

Hence, z = @ is the only solution of the given equation.
Question34

2coth™'(4) +sech™ (2) =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.logh

B. 2log 3

C.3log2
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D. log %
Answer: A

Solution:

-1 -1
We have, 2 coth™ " (4) 4 sech (%)

We know that coth™!(z) = 3 log

1 1—z?
sech™ () = log ($> ,0<z <1

. 2coth '(4) +sech ! (i>

2
o Moe (A e [ AT 1- (%)
IR Tal A WIS Rl 3

5 1++v25-9
= log 3 + log

)

= [log5 — log 3] + log

- g - g+ 1 ( )
(5

log5 — log 3) + log )

[
[log 5 — log 3] + log 3
log 5

Question35

If y = sin ! z, then (1 — :c2)y2 — Ty =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.0

B.1

C.2

D. 2y
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Answer: A

Solution:

If y = sin ! 2, then
(1 — :cQ)yz —zy1 = ?
1

We have, = y =sin "«

On differentiating y w.r.t. , we get

dy d . _
v g T gt @)

dy 1 .
T @ VT A - (0

Again differentiate Eq. (i) w.r.t. , we get

Lty _ 4 1
T4 T A 1 _ 22

T

= Y =
V1—122(1-z2)
T
= Yo 1-%2:
e —

From Eq. (1), we get

Yo (1 — z?) = zy;
= y2(1—:c2)—:vy1:0

Question36

If cos 12z + cos ! 3z = < and 4% = %> then a + b is equal to

AP EAPCET 2024 - 20th May Evening Shift
Options:

A. 12

B. 11

C.31

D. 10

Answer: D
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Solution:

Given, cos™! 2z +cos '3z = %

™

cos™! {(295)(33;) — /1 (20?1 - (3m)2} -2

:>6x2—\/1—4z2\/1—9x2:c0s§

:6332—%: \/(1—4x2)(1—9:r2)

On squaring both sides, we get
362+~ — 2. (6.7@2)l =1- 92" — 42” + 362"
4 2
1 2 2 2_ 3
= ——06x°=1—-13z" = Tx* = —
4 4

, 3 V3

= f=—=zx=—
28 2V7

3 3 a

dp? =4 x — = Z = — i

T ><28 7 5 [given]
7

Thus,a +b=3+7=10

Question37

If 0 = sec !(coshu), then u =

AP EAPCET 2024 - 20th May Evening Shift

Options:

Answer: D

Solution:

Given, 6 = sec ! (cos hu)
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= secl = coshu
= wu = cosh !(secf)

Since, cos h () = log (:r; +Va?— 1)
cos h ' (sec ) = log (sec 6+ Vsec? 0 — 1)

= log(sec 6 + tan 0)

o 1-+sinf
— o8 cos @

0 <0
cosg%—sm?)

= log 5 —
cos 5 —sin g

1+tan%>

9
1—tan§

tan%—ktan% )

1 —tan %tan%

(o (3+2)
)

= log

= log

Question38

If cos? % + cos? 3?” + cos* %’T + cos* %T — k, then
1 k ~1 (kY _
sin (ﬁ)—l—cos (3)—

AP EAPCET 2024 - 20th May Morning Shift
Options:

A
B. 3¢
C. I

D.

INTE

Answer: A

Solution:
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We are given:

cos? % + cos* ‘%’T + cos? ‘%’T + cos? %’r =k

This can be rewritten as:

cos' £ + cos? X + [cos(m — %”)}4 + [cos(m — %)]4 =k
Since cos(m — 0) = — cos(h), the expression simplifies to:

cos? % + cos* 37” + cos? %’T + cos? % =k

Thus, we have:
2 cos? 5+ 2cos? 3T =k

8

Next, using the values:

o 242 3r _ 2-v2
cos g = 7) and cos T = 1

Thus:
()" ()] -

Expanding these squares:

-\ 2 -
20v2 T _ 442v241 _ 61442
4 16 16

-\ 2 -
2-v2\7 _ 4-2v2+1 _ 6-42
7] = 16 = T 16

Adding these together:

6+4v/2 + 6-4v2 _ 12

16 6 — 16 —

oo

Thus:
l<::2><%:é

Now, we compute:

sin ! (\/%> + cos ! (g)
—sin~! (\/ %) + cos~! (%)
= sin~! (

m o T _ 2m
_3+3_3

) +cos! (3)

Question39
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11 4.1 1 11 _
4 tan 3 tan 7O+tan 99 —

AP EAPCET 2024 - 20th May Morning Shift
Options:

A 15

B. T

C.

INE

D. =
Answer: C

Solution:

We are given the expression:
4tan~! L —tan~! 2 4 tan~! &
Let's simplify this expression step-by-step:
First, break the expression:

4tan! % =2 (tan’1 % +tan~! %)

Use the addition formula for arctan:

1 1 -1 ( _a+b
tan"'a +tan'b = tan (ﬁ)

Applying this to tan™ + + tan~! +:

tant () —tan! (2 — tan! (3
= tan 17%% = tan 27 ) = tan (E)

Therefore, 2 (tan_1 % +tan~! %) — 2tan ! (i)

Now incorporate the other terms:

2tan! () + tan ! () — tan ! ()

Simplify further using the arctan subtraction formula:

-1 1y ~1( a=b
tan " a —tan" " b = tan (ﬁ)

tan ! (9—19) —tan~! (7—10) = tan ! (EL%L)
— tan—! ( —29 )

6931

Final simplification:
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2tan~! (%) —tan~! (2—:1‘9)

5

—1 -1 29
tan (1_6£) — tan (6931)

144

Combine using tan ! (—fﬂ:fb ) :

tan—! (%) —tan~! (flg)

Arrive at the final form:

Using the formula:

L1 £120%239—119\ _ o 1Y _
tan! (119§239+120) =tan" (1) = &

Thus, the simplified result of the given expression is 7.

Question4(
cosh (sinh_l(\/g) + cosh ! 5) —

AP EAPCET 2024 - 19th May Evening Shift
Options:

A V6 +4V2

B. 15+ 8+/3

C. 66 +10v2

D.8 — 15/3

Answer: B

Solution:

To solve the expression cosh (sinhf1 (v/8) 4 cosh™* 5) , follow the steps outlined below:

Express the Inverse Hyperbolic Functions as Logarithms:

sinh~*(v/8) = log(v8 + V8 + 1)

Simplifying:
= log(v/8 + 3) = log(3 + v/8)

Similarly, for cosh *(5):
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cosh™1(5) = log(5 + v/52 — 1)
Simplifying:

= log(5 + v'24) = log(5 + 2/6)
Combine the Logarithms:

sinh ' (v/8) + cosh (5) = log((3 + v/8) - (5 + 2v/6))
Evaluate the Product Inside the Logarithm:

Calculate:
(3+V8)(5+2V6)=3-54+3-2vV6+V8-5+8-2V6
=154 6v/6 + 5v/8 + 21/48

Simplifying v/8 = 2v/2 and v/48 = 4/3:

=15+ 6v6 + 10v2 + 8V3

Calculate the cosh(x) Value:

Since e = 15 + 10V/2 + 64/6 + 8v/3, cosh(z) is given by:
cosh(z) = <4~

Simplify cosh(z):

= 4|3 +2v2)(5+2v6) + (3 - 2v2)(5 - 2V6)|

= +[30 +16v/3] = 15+ 8V/3

Thus, the expression evaluates to 15 + 8+/3.

Question41
tan 12 +tan"13 =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A T

B. I

C. 3r

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



5
D. Tﬂ
Answer: C

Solution:

To solve the expression tan ' 2 + tan ! 3, we can use the formula for the sum of inverse tangents:

-1 —1p _ ~1 (_atb
tan" a4+ tan" " b = tan (fﬁab)

Applying this formula to our problem, we have:

tan '2 4+ tan"' 3 = tan~! ( 13i3 )

Simplify the fraction:

= tan~! (&) = tan~!(-1)

We know that tan !(—1) = — - However, we typically express angles in the range 0 to 7. Thus:

tan '24tan"13 = %TW

Question42

tan~1(—2) — tan"1(3) is equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A 3T
B. =F

C.

o)y

—37
D. =~
Answer: D

Solution:
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tan '(—2) — tan '(3) = tan* [

(=2) -3 ]
1+ (-2)(3)

— tan~! {—5] —tan~'1

From options, tan ?ﬂTﬂ =-1

= tan (TW) =1=tan (1) = —

s tan *(—2) —tan 1(3) = —

Questiond43

If £ = sin (2 tan 1 2),y = COS (2 tan 3) and z = sec (3 tan ! 4),
then

AP EAPCET 2021 - 20th August Morning Shift
Options:

Az<y<z

By<z<uz

Cz<z<y

Dz<y<cz

Answer: D

Solution:

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



Step 1: Analyze = sin (2 tan—! 2)
We start with the expression & = sin {2 tan 2).
Let @ = tan ! 2, which means that tan @ = 2. Now, use the double angle identity for sine:

8in(20) = 2sinf cos

sin

We need to find sin & and cos 0. Since tan § = =

= 2, we can use the Pythagorean identity to find sin @

and cos 0:
sin® @ + cos®0 =1
Let sin # = 2k and cos # = k. From the identity:

e+ =1 = d+E=1 = 5'=1 = k=

Thus, sin # = % and cosf? = %

Mow, using the double angle formula:

-m=1(3) ()

Step 2: Analyze y — 0S8 (2 tan~! 3)
Mext, for y — cos (2 tan ' 3). leta = tan '3, sothattana = 3,
Using the double angle identity for cosine:
cos(2a) = cos” @ — sin’ o
We need to find sin « and cos ¢v, Since tan o = 3, we use the same method:
sinfa+cos’a =1

let siney = 3k and cos o = k., so

(32 +k =1 = 9 +E¥=1 = 1W0k=1 = k=

2~
=

. g 3 = 1
Thus, 81n ¢ = T and Cos o T

Mow, applying the double angle identity for cosine:
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1\? 2% i B 8 4
v=coutta) = (75) - (75) ~m-m~—m %
Step 3: Analyze z = sec (3 tan ™! 4)
Lastly, for z — sec (3 tan 4_], let 3 =tan '4,sotanf = 4.
We need the secant of 33, and we'll use the triple angle identity for secant:

1+2tan® B

sec(33) =
(38) 1— tan® B

For tan /3 = 4, this gives:

1+2(4)% 1+ 2(16 1+32 33 11

z =sec(38) = - {]2_ (,]— = =

T —Td) 116 15  —15 5
Step 4: Compare the values
We hawve:
I — %
§ e
- _1_|1
Thus, the correct order is:

ZL <

Therefore, the correct answeris D: 2z < y < @.

Question44

4 {sin2 (cot1 \/ }*—i) } is equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.0

B. 3

~1
c. 3t
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D. -1
Answer: D

Solution:

Let £ = cos 26

N do L 1
dr  sin20

o d . 1 4 1+ _d_2__ d9_
,,dm{sm (cot 1—m>}_dwsm 6—s1n29d$— 1

Question45

Ify=tan' { £}, then y' is equal to

AP EAPCET 2021 - 20th August Morning Shift

Options:

1 a?
A. 1+22 + a?+b?

bx+a
D. 1+(az—b)?

Answer: B

Solution:

, [ 1 ] (bz + a)a — (ax — b)b
)2

b b 2
_1+(Z§+a (fL‘+0/)

[ 1 2, 12\ _
- _(a2+b2)(m2—|—1)] (a +b)_

x2 41
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Question46

For how many distinct values of x, the following

sin [2 cos ! cot (2 tan~! w)} — (0 holds?

AP EAPCET 2021 - 19th August Evening Shift

Options:

A.8

B.2

C.6

D.4

Answer: B

Solution:

sin [2 cos™ ! {cot (2 tan™! :1:) }] =0

=

L

4

¥

=
=

2cos ! {cot (2 tan ! z)} = sin 1(0) = 0

cos ! (cot (2 tan ! m)) =0
cot (2 tan~* :c)} =cos0=1

e (]
|

2z
1—22=2z

22 4+2x—1=0

—24++/4+4 —242V2
€r = et

2
z=—1++2

2

Given equation holds for 2 values of x.
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Question47

—1 1 -1 1 -1 1 _ —1
If tan |: 1_'_1.2:| + tan |: 1+2‘3} 4+ ...+ tan [m} = tan [.’E],

then z is equal to
AP EAPCET 2021 - 19th August Morning Shift
Options:

1
A. n+1

_n__
B. n+1

C. -2

n—+2

n
D. n+2

Answer: D

Solution:

1 1
tan —l—tan_1 + ...
1+1-2 1+2-3

+tan ! ( = ; ) — tan ' (2)

1+n(n+1

2_1 32
= tan! +tan ! +...
an <1+1-2) o <1+2-3)

_ n+l-n 1
+ta W — ) =ta
" <1+n(n+1)) o (@)

= tan !(2) —tan !(1) + tan"!(3) — tan"1(2) +...
= tan '(n+1) —tan (n) = tan"*(z)

1-1
tan ! ( nt ) = tan"1(z) = tan"!(x)

1+(n+1)-1
=  tan! <n22> = tan (z) => z = niQ
Question48

If y = tan! ( ﬁiﬁ:ﬁ:iz ), where z2 < 1. Then, find % is equal to
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AP EAPCET 2021 - 19th August Morning Shift
Options:
1

A. T+ 5cos™! (z?)

B. & — cos™! (:cz)

[\ ]

C. =

D. —2T

Answer: C
Solution:

- tan (VIR
y=tan ! (AL

Substituting z> = cos 26

1

= OZECOS_I(J?2)
1(\/1+COS29+\/1—COS29)
y = tan
V14 cos20 — /1 — cos 20
~ tanl V2cos ++/2sinf
V2cosb — v/2sin b
— tan-! 1+ tané
- <l—tan0>
:tanfl(tan(%—|—9)>:>y:£—l—0
= y:%-i—%cos_l(a:z)
dy l( —2z >_ —z
i 2 \Vica) Ve
Question49
dz _ 1 -1 k .
If [ = (Ve ~sec”! (z"), then the value of k is equal to
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AP EAPCET 2021 - 19th August Morning Shift
Options:

Al

B.2

C.3

D. 4

Answer: B

Solution:

wee (¢) = [ ot = v I nEe

Let

= 2xdr=dt

1 / dt 1 1
= — = —sec 't
2 WE — 1 2
1 1
= Esec_1 (:ck) = Esec_1 (mz) k=2

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



