Trigonometric Equations

Questionl

1+cosw—|—coszzc+cos3w+...tooo:4+2\/§,thenw:

TG EAPCET 2025 (Online) 2nd May Evening Shift

Options:

(4n+1)3
C.

(12n +1)Z
D.
(Bn+1)Z
Answer: C

Solution:
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Given equation is
1+cosz+cos’z+...+00=4+2V3

= 1fclosac =4 + 2\/5
. _ 1 4-2v3
= l—cosz= 4+2V3 e
= 1—cosm=—4_i*/3:1—cosa::1—§
= cosT = @ =cos §
= :B:2n7r:i:%:>a::—12’"(7;&7r
= z=(12nx1)%
Question2

a, B are the roots of the equation sin’z + bsinz + ¢ = 0. If
a+pB=7%,thend”—1=
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Options:

A.C

B. 2c

C. C?

D. 4c?

Answer: B

Solution:

Given, sin?z + bsinz + ¢ = 0 and
at+pB=7%

Let y = sin x, thus we get

¥ +by+c=0

The roots of this equation are sin o and sin 3.
So, sum of the roots = sina + sin 8 = —%
Product of the roots = sina - sin 8 = ¢

Since, a + 8= %
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= B=F-a
So, sin o + sin (% — a) = -b
= sina +cosa = —b
[ sin (% — 9) = CoS 0]
= (sina + cosa)? = (—b)?
= sin?a + cos?a + 2sinacos a = (—b)?
= 1+ 2c="b?[. sin’@ + cos? = 1]

=0 -1=2c

Question3

The general solution of the equation

\/ 6 — 5cosx + 7sin’z — cosz = 0 also satisfies the equation
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Options:

A.

tanx + cotx = 2

B.

cotx +cosecx =1

C.

tanx +secx =1

D.

secx + cosecx = 2

Answer: C

Solution:
Given equation
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V6 — 5cosz + Tsin?x — cosz = 0
=+/6 —5cosz + 7 — Tcos?z —cosz = 0

:>\/13 —5cosx — 7cos2x —cosxz =0
Squaring both sides, we get

= 13— 5cosx — Tcos?z = cos?z

= 13 —5cosx — 8cos’z = 0
— 8cos?z +5cosz+13=0

Lety = cosz

= 8> +5y—13=0
—5+ /25 — 4(8)(—13)

y= 2x8
544251416 —5+21
B 16 16
S oy= —-5+21 ory = -5 —21
16 16
= y=1lory= —i—g = —1—83(not possible)

cosr=1=coszx=1

2

Andsin?z =1 —cos?z =0 = sinz = 0

_ sinz _ 0 __
So,tanz = - =7 =0

_ 1 _
secT = — =1

Now,tanw+cotm:0+%:oo
tx + l-l-l
cotx + cosecx = — + — = ©
0 O
tanxz +secx =04+1=1

secx +cosecx =1+ = 00

ol |l

Question4

Suppose, 6, and 6, are such that (6; — 65) lies in 3rd or 4th
quadrant. If sin 6; + sinf, = — 2—1 and cos 0; + cos @, = — 2L, then

5 650
01—602 \ __
cos (4522 =
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Options:
Get More Learning Materials Here : & m @&\ www.studentbro.in



3
A. V150
3
B. NeET
_ 3
" V130
__3
D. Ve
Answer: C
Solution:

Given the equations:

sin 87 + sin 0y = —%
cos 1 + cosfy = —%

By squaring both equations and adding them, we have:
cos?0; + cos? 0y + sin® @y + sin® 6y + 2 [cos(61 — 62)]
This equates to:

21 \2 27 \2
= (%) + (%)
Calculating further, we get:

2+ 2cos(0; — 02) = %

Simplifying, we have:

9 [2 COS2 (91592 )] _ 1615')720

Therefore:

01—02 ) —3
COSs =
( 2 V130

Given that 91502 lies in the second quadrant, the result confirms cos will be negative in this quadrant. Hence:

cos (—01;02> =3
130

Questions

If A is the solution set of the equation cos?

solution set of the equation cos®z = log,; P where, P + % = 10,

T = Ccos> Z and Bis the
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then, B — A =

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A{zeR/z=2nr+t L 2nr+In=0,12,3...}

B.{z € R/z =2nm+ L, 2nr+ ¥n=0,1,2,3...}
C{reR/zx=2nr+ % 2nr+En=0,1,2,3...}

D.{z € R/z=2nm+ %, 2nm+ En=0,1,2,3...}

Answer: B

Solution:

To solve this problem, let's consider the solution sets of the given equations step by step.

Set A:

We start with the equation: cos?z = cos? %.
: T _ A3 21 _ 3

Since cos & = 5=, we have cos” = = 1.

The solutions to this equation are:

z=nr+ ¢, wheren€Z

Set B:

We consider the equation: cos?z = log P.

Given P + % = 10, finding P involves solving the quadratic equation p?> — 10p + 16 = 0.

Factoring gives: (p — 8)(p —2) =0,sop =8 orp = 2.

2

Thus, cos? z = log;4 8 or cos? z = log; 2.

Forp = 8,log,8 = % (since % = cos? (%)).

Forp = 2,logi42 = .

2 2

Hence, cos*x = % aligns with cos? z = cos -

2

For cos“x = %, the solutions are:

z=2nm+ % and :c:2mri%“, wheren € Z

Finding B — A:
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Set B includes solutions for both cos?z = % and cos?z =

2, —

oo

Set A only includes solutions for cos

Therefore, the difference B — A consists of solutions only when cos

B—A={x€R]mz2n7r:|:%, 2n7r:|:2?”,n€Z}

3

~

2y = %, which are:

Question6

Iftan A +tan B+ cot A + cot B = tan Atan B — cot A cot B and

0°< A+ B < 270° then A+ B =
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Options:
A. 45°

B. 135°
C. 150°
D. 225°

Answer: B

Solution:

Given the problem:

tanA +tan B+ cot A + cot B=tan Atan B — cot Acot B

We can express the trigonometric functions in terms of sine and cosine. That gives:

sin A sin B cos A cos B sin A sin B cosA cosB

cos A + cos B + sin A + sinB — cosA  cosB sind ~ sinB

Simplifying each term, we get:

sin? A sin? B—cos? A cos? B
cos A cos Bsin Asin B

sin? A+cos? A

+ sin? B+cos? B __
sin A cos A -

sin Bcos B

Since sin? @ + cos? 8 = 1, this reduces to:

sin? A sin? B—(1—sin® A) (1—sin? B)
cos A cos Bsin Asin B

1 + 1 _
sin A cos A sin BcosB —

= +(sin2A4 + sin2B) = sin’ A + sin’ B — 1

Using the sine addition and subtraction formulas, sin(2x) = 2 sin z cos z, transform the equation:
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sin(A + B) cos(A — B) = sin? A — cos’ B

Simplifying further:

sin(A + B) cos(A — B) = — cos(A + B) cos(A — B)

This implies:

tan(A+ B) = -1= A+ B=135°

Given the constraint 0° < A + B < 270°, the valid solution is:

A+ B =135°

Question7

The equation that is satisfied by the general solution of the equation
4 — 3 cos?0 = 5sinfcos b is
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Options:

A. Tsin?60 + 3cos?0 = 4
B. sin?4 — 2 cos 6 + % =0
C.cotf —tanf = secf

D. 1+ sin?4 = 3 cos?6
Answer: D

Solution:

Given, 4 — 3 cos?6 = 5sinfcos b

4sec’ —3 =5tanfd [ divide by cos?d] 4 + 4tan*§ — 3 = 5tand
[ 1+ tan®0 = sec? 0]

4tan?f — 5tanf +1 =0

4tan?0 — 4tanf —tanf+1=0
(4tanf — 1)(tanf — 1)

tan 6 = %, 1
Iftan@ = 1, then 6 = 45°
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Now, put the value of € in option,

,',1+sin29:1+% = % = 3cos?60

Hence, 1 + sin?6 = 3 cos? 0

Question8

The solution set of the equation cos?2z + sin?3z =1 i
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Options:

A{z|z=nr+ §,nec Z}
B.{z|z=2nr+t I ,neZ}
C.{z|z=",necZ}
D.{z|z=nr+ (-1)"2 ne Z}
Answer: C

Solution:

We have, cos? 2z + sin?3z = 1

= 1 —sin22x+sin33m =1
= sin’3z = sin’2z = 3z = nx + 2z

On taking + ve sign, we get

r=nmn€eE”

On taking - ve sign, we get

3r =nm—2x,ne€ ”Z

Sr=nm,n e ”Z

Tr =

M neZ

50

ze{¥|necZ}
ze{®|neZ}U{nr|ne 2}
—{%[nez)

Hence, solution set is {a:/zc =5,ne Z}
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Question9

If the period of the function
f(z) = 2cos(3z +4) — 3tan(2z — 3) + 5sin(5x) — 7 is k, then
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Options:
k1
A. Sin T — 3
k 1
B. - = =
COS 6 NG

C. tan% = —\/§

D.sec§:2

Answer: C

Solution:

We have,

f(z) = 2cos(3z + 4) — 3tan(2z — 3) + 5sin(bz) — 7

For cos(3z + 4), period is &F

For tan(2x — 3), period is &

For sin(5z), period is 2&

To find overall period of f(z), we need the LCM of 2=, =, 2% or LCM of “or, 30 241
So, the overall period k of the function

1207
60

=27

f(z) is

k 21 —
= tan — = tan — = —/3
an3 an3 v

Question10

The number of solutions of the equation sin 760 — sin 36 = sin 46 that
lie in the interval (0, ), is
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Options:

A.6

B.3

C.4

D.5

Answer: D

Solution:

We have,

sin 760 — sin 360 = sin 46

2 cos (79;30> sin<70;39) = sin 460

2 cos 50 sin 20 = 2 sin 20 cos 260

sin 26(cos 50 — cos26) = 0

. . 70\ . 360 B
sin 26 [— sin (?> sin <?)] =0

30
sin29-sin7 -sin? =0

sin29:(]:>0:%in(0,7r)

() 2 4w 6’ .

sm7—02>9—7,7,71s(0,7r)
30 27

in — = 0:—

sin 5 0= 3

Hence, total number of solutions of equation = 5
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