Trigonometric Equations

Question1

If tan (4 + @) = tan® (£ + B), then tan(a + ) cot(a — 8) =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

sec?28 + tan?28

B.

cosec? 23 + cot?2f3

C.

2 (sec?2p + tan?2p)

D.

4 (sec®2 + tan®2f3)

Answer: C

Solution:

tan (4 + a) = tan® (§ + B)
letz =% +a,y=4+p
,',tan:c:tan3y
Now,a+f=z+y— %
anda—fB=z—y

then, tan(a + 8) = tan (z +y — )
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= —cot(z + %)

and cot(a — B) = cot(z — y)
Thus, tan(a + 3) cot(a — B)
= —cot(z +y) - cot(z — y)
and cot(z + y) - cot(z — y)

B (1 — tan* y) (1 + tan* y)
 tan?y (1 + tan?y) (1 — tan?y)
1+ tanty

= W = cot2y+tan2y

Thus, — cot(a — B) tan(a + )

= — (cot’y + tan®y)

and tany = tan (% + ,3) = iiiﬁg
= coty = 153

Therefore,

(1 —tan 8)* + (1 + tan B)*
(1- tar12,3)2
(1 — tan B)4 (1 + tan B)4
(1 — tan 8)2(1 + tan ()2 + (1 — tan 8)2(1 + tan §)2

[ 1-tanpg 2 + 1+tan 3 2
— \ 1+tanp 1—tan

. (1—‘,—tan2 [—2tan B) ¥ (l—i-tan2 B+2tan B) ?
o (l—tan2 ,3)2

tan’ Y+ cot? Y=

2 (1 + tan*p + 4tan25) + 2 (tan2,6’—|— 2tan 8+ 2tan B+ tan? 8 — 2tan® B — 2tan6)
(1 — tan2ﬂ)2
-1+tan4ﬁ+4tan2ﬁ+2tan2,8]
i (1 —tabnz,é’)2
(tan? B+ 2tan® B+ 1) + (2tan B)?
| (1 — tanQ,B)2 ]
=2 (sec2 2/ + tan? 2ﬂ)
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Question2

If0 <z <3and0 < y < 3, then the number of solutions (z, y) of
the equation <\/sin2 x —sinz + %) 25’y — 1 js

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

5

D.
1

Answer: B

Solution:

Let A = \/sin2x—sina;+%

and B = 2sec’y
then, A-B=1
for A to be real
sin?z —sinz +1/2 >0

but minimum value of sin®z — sinz + 1 /2=1/4

atz = /6

1
= \/sin2:n —sinz + 3 >1/2
cxel0,3] =z =mn/6,57/6
L B=2°V<2

because sec?y = —4
cos?y
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= |cosz| <1

and sec’y > 1

So, B = 2and A = 1/2 is only possible solution
for B=2sec’y =1iny € [0, 3]
secly=1laty=0

therefore, possible pairs are

(r/6,0) and (57/6,0)

.. Number of solutions are 2 .

Question3

The number of solutions of the equation 4 cos 26 cos 360 = sec 0 in the
interval [0, 27] is

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

12

4

Answer: A

Solution:
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Given,

4 cos 260 cos 30 = sec
4cosfcos26-cos30=1

2 cos 26(cos 46 + cos 20) = 1
2 cos 20 cos 40 + 2 cos?20 = 1

2cos20cos46 + 2cos’*20 —1 =0
2 cos 20 cos46 + cos46 =0
cos46(2cos260 +1) =0

either cos460 =0

- 49—(2n+1)2 :>9—(2n+1)%

O A

1 2
= cos20 = —3 = cosZHzcos?7r

2
. 20:2n7r:|:%:>«9:n7r:t1

3
6 €(0,2m)

0 7w 37 bw Tm 9w 1llw 137 16w s 8 solutions
N R L u
o 88’8788 87 8" 8
and 0 = E,Tl’:i: —, 27 — T _ 4 solutions
3 3 3
-. Total number of solution = 12

Question4

tan tan +tan tan + tan 2 - - tan = = =

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

7
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Answer: B

Solution:

Given, expression is

tan (27”) - tan (477’) + tan (47“) - tan (%) + tan (%) - tan (27”)

Letz = L,y=2andz=

~1|§

So, the expression becomes
tan(y) - tan(z) + tan(z) - tan() + tan(z) - tany)
Now,z+y+z=2+Z 4+ =T =7

Since, z + y + z = m, we can use the identify

tan(z) - tan(y) + tan(y) - tan(z) + tan(z) - tan(x) = =7

T 2w 47 27 47 T
. tan (7) tan (7) + tan (7) - tan <7> + tan <7> tan <7> = -7

Questions

The sum of the solutions of cos zv/16sin’z = 1 in (0,2m) is

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

27

47

Answer: A

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



Solution:

Given, coszV/ 16sin’z = 1

Since, 16 sin” 2 = 4| sin z|

So, cosz(4|sinz|) =1
= 2sin2z = £1

Also, sin2x = :t%

o 57 7w 1lw
YT 1212 12
™ 5T T 117

Sum = — +

_ - - =2
2 T T T T

Question6

If v/3cosO -+ sin > 0, then

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

i
-5 <0<

INE

B.
—I<0<
C.

2 s
—Z <0< 3

D.
i 5m
— % <0< 5

Answer: B

Solution:
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V3cosf +sinf > 0

3 1
%cos@—l— 551110 >0

=  COS %cose—k sin %sine >0

= cos(@—%) >0

cosx > 0

Hence, 5 <60 < 2—;

Question7

The general solution satisfying both the equations sin x = —% and

cCosS T = —% is

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.
=(2n+1)r+tan ' (2),neZ
B.
z=2nm+tan ! (3),nez
C.
z=nr+tan!(3),neZ
D.
r=nrttan(3),neZ

Answer: A
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Solution:

"sinz = —3/5and cosx = —4/5
sin ¢ and cos x both are negative
So, £ must be lie in 3rd quadrant
Therefore,

z=02n+1)r+6

tanf = (=3/5) =3/4

(—4/5)
= 60 =tan"1(3/4)

Hence, z = (2n + 1)7 + tan"1(3/4),n € z

Question8

The number of solutions of the equation sec x - cos bz + 1 = 0 in the
interval [0, 27] is

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

5

10

D.
12

Answer: C

Solution:
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Given, trigonometric equation is
secr-cosbr+1=0
cosbx + coszx

Cos T
= 2-cos3x-cos2x =0

= cos3xz=0o0r cos2x =0
7 3n bmr Tm 9w 1llw

(.::605 322;2267;)

7w 37 bmw 7w 9w 1llw

¥ TS5 6 6 6 6 6
w 3m bw Tm /(' 0<x<2mw
Als"’z‘”—5’7’7’7(,-,og2xg47r>
™ 3 bmw Uw
= T=—y——H—
4" 4 4 4

.. Total number of solutions = 10

Question9

If 2sinz — cos 2z = 1, then (3 — 2sin’z) =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

V3

W

Answer: C

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



Solution:

2sinz —cos2xz =1
=2sinz — (1 —2sin’z) =1
=2sinz — 1 + 2sinz =1
=2sin?z + 2sinz —2=0
—sin?z +sinz —1=10
—1+v1+4
T 2x1
~14++/5

2
V5 —1

2

=sinx =

=sinx =

=sinz =

(v5 - 1)?
4
12 - 2(5+1 — 2v/5)
4
12—124+4\/3 _ B

-3 2sin®z =3 -2

Questionl10

If z # (2n 4 1) 7, then the general solutions of
cos T + cos 3x = sinx + sin 3z is

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

n7r+%

B.
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D.
T4 E
Answer: D

Solution:

cosx + cos3x = sinx + sin 3z
= 2cos2x-cosx = 2sin2x - cosx
= cosz(cos2z —sin2z) =0

but given = # (2n + 1)%

= cos2x —sin2xz =0
= sin2x = cos 2z

= tan2zxz =1
=

T
tan 2x = tan —

4
2w:n7r—|—%:>m: 712—71-4—%
Questionll

The number of solutions of sin 2z + cos4x = 2 in the interval
|—m, o] is

AP EAPCET 2025 - 22nd May Morning Shift
Options:
A.

3
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1

Answer: C
Solution:

sin 2z + cosdz = 2z € [—m, 7]

= sin2z+1— 2sin’2z =2
=  2sin?2z —sin22+1=0

1++/1-8

= sin2z =
sin 2z 5

Not possible

Number of solution = 0

Question12

Number of solutions of the equation
cos @ + cos 20 — 1/3(sin 0 + sin 20) + 1 = 0 lying in the interval
(0, 27) is

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

3

B.

D.
4

Answer: D

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



Solution:

We have,

cos 6 + cos 20 — v/3(sinf +sin20) +1 =0
= cosf+2cos?0 — V3sinf — 2/3sinfcosf = 0
= (cos@—\/gsinH)—i—(2cos20—2\/§sin0cos0):()
= 1(cosf — v/3sinh) + 2 cos f(cos§ — V/3sinf) = 0
= (cosf — V3sinf)(2cosf+1) =0
= cosf —v/3sinf = 0or2cosf = —1

tan@zi_orcosﬁz—l:cosﬁ
V3 2 3

2

9=n7r+% or9:2n7r+?7r

T I 2w 4w

g— =~ T g— T =T

6°6 33

. Total number of solution in the interval (0, 27) is 4 .

Questionl3

The number of solutions of the equation
2sin” @ — 3 cos? 6 = sin 6 cos @ lying in the intervals (—m, ) is

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

2
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Answer: B
Solution:

We have,
2sin?6 — 3 cos?H = sinf cos
Dividing both sides by cos?, we get cos # 0

= 2tan?f — 3 = tan6
= 2tan’0—tan6—-3=0
= (2tanf—3)(tanf+1) =0

tanf = g and tanf = —1

Clearly, in the interval ( —m, 7 ) tanf = % gives two solution and tan = —1 gives two solution .*. Total
number of solution = 4

Question14

K

The general solution of cot 5 — cot x = cosec 7 is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A {2nm+ Z|n ez}

B. {4nm+ §|n € 2}

C.{2n7+ 2 |n € 2}

D. {4nm + & |n € 2}

Answer: D

Solution:

Given the equation:
cot 5 — cot x = cosec 5

We can express this equation using trigonometric identities:

Zz
COS 7 1

sin ¥ sinzx

= cosec %
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€T
. cos 3 -1 _ cosz
sin ~ sinz

Z
cosg—1 coszT

s ZT - . €T Z
sin 2sin 5 COS 5

= 2(cos 5 — 1) = ==&

cos%
:>2c032%—2cos%:cosx
Using the identity cosz = 2 cos® & — 1
2 T r 2T
= 2cos” 5 —2cos 5 = 2cos” 5 —
z _ 1 _ o
= cos 4 = 5 =cos %
This implies:
r __ K
= 5 = 2nm + 3

Thus, we find the general solution for «:

:>.91f::4n71':|:2T7r

Questionl5

The values of = in (—, ), which satisfy the equation
81+cos2 z+costz+...... — 43 are

AP EAPCET 2024 - 22th May Evening Shift
Options:
A+ 31

4
B.+T,T
C.+T
D. I

Answer: A

Solution:
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Given that

81+00521+cos4a:+... — 43
= 23(1+c052m+0054m+...) — 26
=  3(1+cos’z+cosiz+....) =6
= 1+cos?z+costz+...=2
= coslz+costzr+....=1
Sum of GP of infinite terms = =
2
Tco’s =1= cos’z =1— cos’x
= 2cos’z =1 = cos’z = 1
— 4@ 437
= T =17, +

Question16

The general solution of the equation tan z 4 tan 2z — tan3x = 0 is

AP EAPCET 2024 - 22th May Morning Shift
Options:
A. {x T=nmwEt gorf,nc Z}

B.{z|z=nr+ I ornmnec Z}

nmw

s-ornm,n € Z}

C.{:c a::mrzlzgor

D. {a: T=nm+t gorif,ne Z}
Answer: B

Solution:

To solve the equation tan x 4 tan 2z — tan 3z = 0, we start by understanding the identity given:

tanx + tan 2z = tan 3zx.

Using trigonometric identities, we have:

__ 2tancz
tan2z = T

_ 3tanz—tan®z
tan 3 = ——5—~=

1-3tan’z
Substituting these into the equation gives:

+ 2tanz _ 3tan z—tandz
1—tan’z 1-3tan’z
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Simplifying this, we obtain:

tanz(3—tan’z)  tanz(3—tan’x)
1-tan’z T 1-3tan’z

Clearing the denominators by multiplying through by (1 — tan?z)(1 — 3tan®z), we get:
tanz(3 — tan?z)(1 — 3tan?z) = tanz(3 — tan?z)(1 — tan?z).
Subtracting gives:

tanz(3 — tan®z){—2tan’z} = 0.

This implies:

tan®z = 0 or

3 —tan’z = 0.

Solving each equation separately:

tan’z =0 = tanz =0 — z =nm, n € Z.

3—tan?z =0 — tan’z =3 — tanz = ++/3.

Solving tanz = 4+/3, we get:

tanz = V3 — r=nw+ %,nc

tanz = —/3 = rT=nr—%§,n €L

Therefore, the general solution is:

{z|z=nnr% 5, nm,neZ}

Question17

Number of solutions of the trigonometric equation
2 tan 20 — cot 20 + 1 = 0 lying in the interval [0, 7] is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.2

B.3

C. 4

D.5
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Answer: C
Solution:

Given, 2tan20 — cot20 +1 = 10,6 € [0, z]

2tan 20 — +1=0

tan 260
2tan?20 + tan20 — 1 = 0
2tan®20 4+ 2tan26 —tan20 — 1 =0
2tan 26(1 + tan 20) — (1 + tan26) =0
(2tan26 — 1)(1 + tan260) =0
2tan20 =1 or tan20 = —1

1
tan 20 = —
an 5
or tan20 = tan (mr + %Tﬂ-)

A 2 I

37 nmw 37
2 p— — p— — —
= 0=nm+ 1 =0 5 + 3

Since, number of point of intersection is 4 .

Hence, number of solution is 4 .

Question18

Fora € R — {0},if acosz + asinz 4+ a = 2k + 1 has a solution,
then £ lies in the interval

AP EAPCET 2024 - 21th May Morning Shift

Options:
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A.

a—1-v2a a—1+\/§a}
2

2

C.

=5
B. [, 211y
=

a—1— \/— a— 1+\/§:|
2

(\/2a2—|—2a+1+1) (\/2a2+2a+1—1)

2 ’ 2

Answer: A

Solution:

Given the equation:

acosz +asinz +a=2k+1
we can rearrange it as:

a(cosz +sinz) =2k+1—a
Divide through by a (since a # 0):

2ktl-a _ 2k+l _ |

CosSx +sinx = - -

Recognizing that:

o _ L L .
cosw+smx—\/§<\/§cosm+\/§smw)

Let Tcosa: + Esmx = sin (a: + %), then:
V2sin (z + &) = 2L _q
(@+ 3

a

So:

sin (i + ) = - (2=

For sin(y) where y is in the range [—1, 1]:

1§ 2k\-§/—1.aa <1

This implies:
—a 2§2k+1—a§a\/§
Rearranging gives:

a—av2<2k+1<av2+a

Subtract 1 from each part:
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a—av2-1<2k<avV2+a-—1
Finally, divide by 2:

a—av/2—1 av2+a—1
T <k< TS

Thus, k lies in the interval:

a—&—ﬁa—l
2

Y

[a—\/ga—l

Y

a—l—ﬁa
2

Therefore, k is within the interval [ a_lgﬁa} )

Question19

If the general solution .set of sin x + 3 sin 3z + sin5x = 1 is .S, then
{sina/a € S} =

AP EAPCET 2024 - 21th May Morning Shift
Options:

A.{1,-1,0}

B.{3,5",0,1,—1}

c.{~£,0,+2}

D.{1,-1,%,0, =2}

Answer: C

Solution:

To solve the equation sin  + 3 sin 3z + sin 5z = 1, we start by rewriting it as:
(sinz + sinbz) + 3sin3z = 0

Using the sum-to-product identities, the expression sin z + sin 5z becomes:
2sin 3z cos 2z

Thus, the equation becomes:

2sin 3z cos2z + 3sin3z =0

Factoring out sin 3z, we get:
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sin3z(2cos2z +3) =0

Which implies that:
sindx =0
2cos2x+3=0

For sin 3z = 0, the solutions are:
3tr=nr = =%, neci
Next, for 2 cos 2z 4+ 3 = 0, solving gives:

cos2x = —%

However, since the cosine of an angle cannot exceed 1 or be less than -1, there are no solutions in real
numbers for this equation.

Since the only valid solutions come from sin 3z = 0, we consider the possible values of sin « where a € S.
Evaluating sin at these angles, we find:

{sinaaes={F 04}

Question20

The general solution of the equation sin?6 + 3 cos? = 5sin 0 is

AP EAPCET 2024 - 20th May Evening Shift
Options:

Anr+IneZ

B.nm+ (-1)"%,ne€ Z

Cnr+Z,nez

D.nr+ (—1)"ZT,n€ Z

Answer: B

Solution:

Given, sin?0 + 3 cos?6 = 5sin 6
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sin20—|—3(1 —sin29) = b5sinf
sin?f + 3 — 3sin?0 = 5sind
—2sin?0 — 5sinf+3 =0
2sin?0 + 5sinf —3 =0

inf = =% ging =1
sinf = —>,sinf = 3

O

sinf =1 [.|sind
0 =nm+ (-1)"%

¢ -

.. The general solution is nm + (—1)

Question21

The number of ordered pairs (x, y) satisfying the equations

sinz + siny = sin(z + y) and |z| + |y| = 1is

AP EAPCET 2024 - 20th May Morning Shift

Options:
A.2
B.3
C.4
D.6

Answer: D

Solution:

We are given two equations: sin z + siny = sin(z + y) and |z| + |y| = 1.

Let's analyze the first equation:

sinz + siny = sin(x + y)

:>2sin<m+y> -c0s<
2
:>sin<m_2|—y> [cos(w;y) —cos(

=sin <$;y> [—2sin% - sin (—%)] =
Y .

:>2sin<$+
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From this, we have three cases to consider:

Case 1: sin (52) = 0

This implies:

zT“’:O:>a:+y:0:>x:—y

Using the second equation |z| + |y| = 1:
lx|+|—m|:1:>$:j:% and y::F%
Thus, the ordered pairs are (%, —%) and (—%, %)
Case2:sin 5 =0

This gives:

+=0=2=0

From |z| + |y| = 1:
O+y=1=y=1=y==1

So, the ordered pairs are (0,1) and (0, —1).

Case 3:sin & =0

This implies:

% =0=y=0

Using |z| + |y| = 1:

lz| +0=1=|z|=1= 2 = +1

Therefore, the ordered pairs are (1,0) and (—1,0).
By combining all the cases, we have a total of 6 ordered pairs:
(3:-7)

(-2 7)

(0,1)

(0,-1)

(1,0)

(=1,0)
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Question22

If 5sin hz — cos hz = 5, then one of the values of tan hx is

AP EAPCET 2024 - 20th May Morning Shift

Options:
A 2

B. &

C. 2

D.
Answer: C

Solution:

We have, 5 sinh(z) — cosh(z) =5

- (S (5
2 2

Hhe* —he T —ef —e*

9 =5

4e” — 6e™ "
2

= 22 _3=5e"= 2" —5e"—3=0

Let,e* =1y

Then, 242 — 5y — 3 =0

=5=2"-3¢e*=5

—b+ Vb2 —4ac

y= 5
a

5k /(-5)2—4x2x(-3)

N 2 x 2

_ 5++v25+24 549 5+7
N 4 4 4
_ﬂ E_g_l
40 4 T2
Thus,em:3ore””:—%
Ife* =3
Then,
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et —e @ 3 —

L1
tanhz = ——— = i’
et +e 3+ 3
_ &3 _8 _4
~10/3 10 5
Ifem:—%
T _ T
Then,tanh(z) = i
e +e”
_ 3+ 3 3
= — =—=
-1- -3 5
Question23

The smallest positive value (in degrees) of 6 for which
tan (0 + 100°) = tan (6 + 50°) tan(@) tan (@ — 50°) is valid, is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. 60°

B. 45°

C. 30°

D. 15°

Answer: C

Solution:

We need to find the smallest positive value of 8 for which the equation
tan (0 4+ 100°) = tan (6 + 50°) tan(6) tan (6 — 50°)

holds true.

Step-by-Step Solution:

Start with the given equation:
tan (6 + 100°) = tan (6 + 50°) tan(#) tan (§ — 50°)

Rearranging terms, we have:
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ten(H100) _ tan (6 + 50°) tan(6)

tan(6—50°)

Express tangent in terms of sine and cosine:

sin(6+50°) __ sin(0+50°) sin(6—50°)
cos(6+100°) cos(—50°) ~—  cos(6+50°) cos(6)

Using the componendo and dividendo rule:

sm(29+50°) _ — cos 50°
sin(150°) cos(26+50°)

Equating the terms, we proceed with the identities:
sin (26 + 50°) cos (20 + 50°) = — cos 50° sin 150°
Multiply both sides by 2:

sin (40 + 100°) = — sin40°

Since sin(—z) = — sin(z), we have:

sin (40 + 100°) = sin(—40°)

The general solution for the sine equation is:

40 +100° = n - 180° + (—1)" - (—40°)

For n = 1, substitute:

40 4+ 100° = 180° + 40°

460 + 100° = 220°

Solve for 6:

40 = 220° — 100°

40 = 120°

0 = 30°

Thus, the smallest positive value of 6 is .

Question24

The general solution of

4 cos2x — 4\/§sin2w + cos 3x — \/gsini%a:
+cosz — V3sinz =0
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AP EAPCET 2024 - 19th May Evening Shift

Options:

A3
B. 4L 4 £
C.5+ 4
D. & — L

Answer: C

Solution:

4 cos 2z — 4+/3 sin 2z + cos 3z
—v/3sin3z + cosz — v/3sinz = 0

Divide by 2 on both sides, we get

[%cos 2 — @sin Qx]

—Ccos T — 7sinac

+ [lcos 3x — ésin&m] + 2

2
—+

+ [sin %cos 3x — cos %sin 3:2}
+ [sin Zcoszt: — coSs 1sin a:] =0
6 6
= 4sin (% — 2a:> + sin (% — 3:1:)
-+ sin (% — :1;) =0

= 4sin (% —2:1:) + 2sin (% — 2:13)

=
= 2sin <% —2a:> [cosz + 2] =
= 2sin <£ —2w> =0
6

™

Z 9 —

5 x nmw

cosz # —2] nw T

T =nm 5 T=— B
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Question25

The general solution of 2 cos?>z — 2tanx + 1 = 0 is

AP EAPCET 2024 - 19th May Evening Shift
Options:

Ant+3,n€”Z

B.2nmr+ X necZ

C.o2nr+ 2 necZ

D.ont+I,neZ

Answer: A

Solution:

To solve the equation 2 cos?z — 2tanz 4+ 1 = 0, we proceed with the following steps:
Start by rewriting the equation:
2cos’z —2tanz +1=10

, substitute:

1 i : 2, _ 1+cos2z
Using the identity cos® x = —5=

2(%) —2tanxz+1=0
This simplifies to:
cos2z —2tanx+2=0

Express cos 2z in terms of tan z:

1—tan’z

cos2r = rtanTe

Substitute this identity:

_ 2
%—2’5&11:}3—1—2:0

Eliminate the fraction by multiplying through by 1 + tan? :
1 —tan’z —2tanz + 2tan’z 4+ 2 =0

Simplify the equation:

—2tan®z 4 tan’z — 2tanz +3 =0

Rearrange and factor the polynomial, letting tan = y:
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2P — > +2y—3=0

Factoring, we get:

(y-1)2y+y+3)=0

Solve the factors:

y—1=0 = y=1

The quadratic 2y? + y + 3 does not have real solutions (since its discriminant is negative).
Therefore, tan z = 1, which implies:

z=nt+7%, nci

The general solution to the equation is thus x = nm + % where n is any integer.

Question26

2

i i i P n
1+sinx+sin®x+sin’ v+ +0=44+2y3and0 <x <mx#—theny =
&

AP EAPCET 2024 - 18th May Morning Shift

Options:
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Answer: D

Solution:

To solve the given series equation:

1—|—sinm—|—sin2m+sin3m+...:4+2\/§

we recognize that this is an infinite geometric series with the first term a = 1 and the common ratio » = sinx
. The sum of an infinite geometric series is given by:

_a
S = 1—r
Here, substituting the given values:

a7 —4+2V3

l—sinzx

To find sin x, we solve:

1
4+2V3

1—sinz =

Rationalizing the denominator gives:

1—sinz = —4121‘@ =1- ‘/Tg
Thus:
sinx = @

Given the constraints 0 < z < mand = # %, we find that z could be % or 2—; The solutions within this
range are:

— I 21
=373

Question27

If sin@ + cosecf = 4, then sin?6@ + cosec?d =

AP EAPCET 2022 - S5th July Morning Shift
Options:
A. 12

B. 18
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C. 16
D. 14
Answer: D

Solution:

We have, sin 6 + cosecd = 4

= —L 4 cosech =4

cosec 6

Squaring both sides,
1

cosec
= sin26 + cosec?d =16 — 2 =14

2 _
75 + cosec®0 4+ 2 =16

Question28

If 2 cosh 22 + 10sinh 2z = 5, then z =

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. 3log 5

B. log 2
C. 1log 3
D. +log 2
Answer: A

Solution:

Here, 2 cosh 2z + 10sinh 2z = 5

We know that,
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cosh 2z = (ezx + 6_2‘”)

sinh 2z = (e2m - e_h)

| P o =

0,2 [3 (e + )] + 104 (e e 2)] = 5

:> e2$+e—2$+562w_ 56—2:11 — 5
= 6e* — 5 —4e 7 =0= (3¢ —4) (2¢* +1) =0
2z 4 1

e :gore —5

2z:

The only real solution occurs when e* > 0.

So,2x =In -
0, 2z ns

N 11 4
= —1n —
TTMyg

Question29

If sin (%cos 0) = COS (%tan 9), then 6 is equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

A 2nm+ T

B.2nm+ T

C.2nr — =

D.nr+ I

Answer: D

Solution:
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sin <%cot 0) = cos (%tan 0)
sin A = cos B

HA+B:%

= sinA =cosB

= %(tanﬁ-i— cot §) = g

1
= tanf+ —— =2 = tan’6-2tanf+1=0
tan 6

= (tanf—1)>=0=tan’6—-1=0
= tanf=1

[
0 = _
n7r+4

Question30

If 0 € [0, 27] and cos 260 = cos 6 + sin 6, then the sum of all values of
0 satisfying the equation is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A ET

B. 4
C. 2
D. &1

Answer: C

Solution:
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cos 20 = cos 0 + sin 0

= (cos’@ —sin?6) — (cos @ +sinf) =0

= (cos@+sinf)(cosfd —sinf—1)=0

= cosf+sinf =0

or cosf —sinf =1

When cos@ + sinf = 0, then tanf = —1
3m Trm

3m
then 0—n7r+T = 0= 21 € [0, 27]

and when cosf — sinf = 1, then sinf + (1 — cosd) =0

0 0 0
and 2sin§(cos— -l—sin—) =0

2 2
0 0 0
and sin§:0,c055+sin5:0
0
= E:nﬂ',tanE:—l
= 6=0,27 € [0,2n],
6
92%6[0,2#]

Sum of all values of 8

_ 3r T 6r __ 24w
=T+ T +0+2r+ 5F =%

Question31

The value of = satisfying the equation 3 cosec x = 4 sin x are

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.

B

s
3

w
- -

w|y

a
S

<
SYE
INE

Answer: C

Solution:
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3cosecx =4sinz
orsin’z = 3/4

2.’1:2511{123:>:1::n7rj:§,n€Z

or sin 3

a4z
or:c—j:3
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