Trigonometric Equations

Questionl

The general solutions of the equation tan® 6 4 sec 20 = 1 are MHT CET 2025 (5 May
Shift 2)

Options:

A.-nmnr+ 3,ne€Z
B.nmnr+ ;,neZ
C.2,r+g,nelk
D.nm,nmr £+ %,nGZ

Answer: A

Solution:
The given equation is:
tan® @ + sec26 = 1
Using the identity sec 20 = 1 + tan® @, we can rewrite the equation as:
tan® 0 + (1 + tan® @) = 1
2tan® 0 = 0
tan”f = 0
tan @ = ()
The general solution for tan # = () is:
! =nm, ne £
This means the solution set is @ = n.

Thus, the correct answer is A, as it corresponds to the general solutions of the equation.

Question2
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The number of values of x in interval [0, 57| satisfying the equation
3sin’z — Tsinz + 2 = 0 is MHT CET 2025 (27 Apr Shift 2)

Options:
A.0
B.5
C.4
D.6

Answer: A

Solution:

The equation is:

sin“x — Tsiner +2 =0

=

Seolving for sin @, we get sin @ —

Forsinx — % there are no valid solutions in the interval [}, 57| because sinx = .—1{ has no solution in the

given range.

Thus, the correct answer is A: 0.

Question3

If 1 — cosf =sinf - sin g, then the value of 8 is MHT CET 2025 (27 Apr Shift 2)

Options:

A.2nm,4nm,n € Z

B nmw  nmw

.T,T,TLQZ

C.2n+1)5,n€eZ
D.2n—1)5,neZ

Answer: A

Solution:
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The given equation is:

7]
1 —cosfl =sinfl-sin (E)

Step 1: Use identities
+ sin@ = 2sin () cos ()
« cosf =1 2sin® (§)

Substitute these into the equation:

1— (1 — 2sin® (E)} — 2sin® (E) cos (E)
2 2 2

Simplify:

ut (5) =20 (5) = 3)
28in“ | — | = 2sin — Jcos | —
2 2 2

Step 2: Solve

From cos (;—") — 1, we get:

? = 4dnm,

Answer:

The solution is @ = 4nm, which matches option A.

n e

f=3

Question4

If0 <z <mand g1sin’e 4 8152 — 30Then z takes the value MHT CET 2025 (26 Apr

Shift 2)

Options:

w >
@[y oy
N w3

a
c:lf]’
ol

ENE

Answer: A

Solution:
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Given:

El:—'.in"r + Elfc:h‘"r —

Lety = sin” T, then coslzr=1-— iy

30

81¥ + 811¥ = 30

81
vy 2
81¥ 4 — =30
Let a = 81%:
81 3
g+ — =30 = a —30a+81=10
a
_ 30++/900—324 30424
. 2 -2
a=2Tor3
So,y = sin” z = logg, 27 = %DI’ logg, 3 = %
Thus, z = arcsin(v/3/2) = 7 and = arcsin(1,/2) = £.

Correct answer:

=l H
Loy

which matches option A.

Question5

If tan(m cos §) = cot(msin ), then sin (% + §) = MHT CET 2025 (26 Apr Shift 1)

Options:

A.

o=

1
B.E

C.

N

1
W

Answer: D

Solution:
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Given:
tan(w cosf) = cot(w sin#)

Recall:

(3-2)

cotx =tan| - — =
2
Sa,
tan(w cosfl) = tan ('5 — wsin 6)

If the tangent values are equal, their arguments differ by nx:

m
Tcosh = i wsinf + nw

Taken = 0 (because 0 < & < «):

wcost + wsind = %
1
cosf 4+ sinf = 3
Let’s find sin (5 + 6):
sin (E + 6) — sin = cos#@ + cos T sinf = i|[~':+nn.~‘.r$i‘ + sin #)
4 : 4 V2
From above, cos# + sinf = :1,
T 1 1 1
(=) S
sin (4 ALY,

Correct answer: Option D (_J%__._;}_

Question6

The common principal solution of the equations sin § = —

CET 2025 (25 Apr Shift 2)

Options:

AL

B.
C.

D. 117w

A

S
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L andtang =

1 .
7 is MHT
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Question Recap
» The given equations:
- sinfl=-1

« tanf = L

3
s Options:
. A i
« B ?

. C TT " (Correct)
= D %
Explanation
To find the principal solution:
+ Forsinf = —%. possible angles in the principal range are % and %
+ Fortanf = ﬁ principal solutions are % and TT_

« Therefare, the commaon principal solution is %

Question7

Ifsecr +tanz =2, 0 <z < 3 thensin % MHT CET 2025 (25 Apr Shift 1)

Options:

1
10+3v10

B ——L
2(104-3v/10)

1
C.——
10-3v10

1

D. ——
21/10—3v10

Answer: B

Solution:

Explanation

For the equation secx + tanx = 2:

. With0 < o < E both sec x and tan r are positive.

» Soplve for x using trigonometric identities, and then evaluate sin 5

* The final answer is [+— which matches option B.
4/ 2(10+3410)

Question8

The principal solution of (5 + 3sin6)(2cosf + 1) = 0 are MHT CET 2025 (25 Apr Shift
)

Options:
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Answer: C

Solution:

Explanation

The equation is satisfied when either factor is zero:

¢« 54 3s5inf=0 — sinf = ——{ (no real solution as —1 << sinf < 1)
s 2cosfL+1=0 = cosB = _%
For cos ## = —% principal values in [0, 2x] are '—_ and —_
°
Question9

The number of values of z in the interval [0, 37] satisfying the equation
2sin® & + 5sinz — 3 = 0 is MHT CET 2025 (25 Apr Shift 1)

Options:
A.6
B.1
C.2
D.4

Answer: D

Solution:

NP .
Equation: 2sin” x + Ssinz — 3 = (.
=sinx = % (since —3 not valid).

In [0, 37|, sinz = 3 gives 4 solutions:

T br liwr 17m

G 6 6 6 -

Answer: 4

Question10

The number of values of x in the interval [0, 37] satisfying the equation
2sin’z + 5sinz — 3 = 0 is MHT CET 2025 (23 Apr Shift 2)

Options:
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A4
B.6
C.2
D.1

Answer: A

Solution:

We solve the equation:
2sin’z + 5sine — 3 = 0

This gives sin @ = % The general solutions for sin & = é are:

T 5
r=—+2nt or x=—+2nm
6 G

In the interval [0), 37], the solutions are:

7 bm 13m 17n

r=—-—,—,—
66 6 6

Thus, there are 4 solutions. The correct answer is 4.

Questionl1l

The number of solutions of 1652 1+16%°® = 10in 0 < z < 2mare MHT CET 2025 (22
Apr Shift 1)

Options:

A.8

B. 10

C.6

D.4

Answer: A

Solution:

Equation:
16577 4 167 = 10
Let t — sin® z. Then:
16° + 16" " =10 = (16°)* — 10(16") + 16 =0
16" =2 or 8§ = 511123:—%‘ or j;

Fach case gives 4 solutions in [0, 27].

Total = 8 solutions
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Question12

If sin(%cot 9) = cos(%tan 0), then the general solution of § is MHT CET 2025 (21 Apr
Shift 2)

Options:
Anr+%4, neZ
B.nm+ (-1)"F,n€Z
C.2nm+ 7,neZ
D.2nmr+37,ne€Z
Answer: A
Solution:
Use cosy — sin[g — g) So
sin(% cot 6') = sin(g — %ta,n 9).
Thus either

%cutﬂ'—)—ﬁtanﬁ'—l-?nﬂ or %cutﬂ-%+%tan9~—?nn.

e

The simplest compatible choice is when the two inner angles are equal modulo T, i.e. § cot 8 = 7 tan#
(which is included above). This gives cot # = tan @ = tan®f = 1. Check signs: tan § = 1 works (gives

sin(m/4) = cos(m/4)), while tan @ = —1 does not. Hence

tanf—1 — #=nw+ T ne .
4’

So the general solutionis ([ # = nw + §, n € Z.

Question13

The possible values of § € (0, ) such that sin 6 + sin(46) + sin(76) = 0 are MHT CET
2025 (20 Apr Shift 2)

Options:

T bwr w 2w 3w 8w

t4712727 37 479

B. 2r w w 2w 3w 357

C.27T m w 2r 3w 8w

974727 37 4710

D.27T7T idr ®™ 3m 8w

9747 9727 479

Answer: D
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Solution:

Here is the step-by-step solution for the equation sin 6 + sin(46) + sin(70) = 0 for# < (0,7 ):

1. Combine Terms Using Formula

The formula for sin 4 + sin B = 2sin [4—,‘13:] cos | "1_,3) :h

TH + 46 T8 — 48 118 34
sin(78) + sin(48) = 2sin ( ; ) cos( = ) = 2sin (T) cos (?)

So the equation becomes:
118 38
2sin (T) cos (?) +5ind =10

2. Rearrangement

Rearrange the equation:

2 sin (i&) cos (lﬂ) = —sind
2 2

3. Factor and Analyze Cases

Let's factor sin #:

2sin (#) cos (%ﬁ) +5ind =10

This suggests either sin # = 0 (but the only solution in (0, 7) is not included since 8 # 0, ), or
analyzing for other values:

sin(4f) =0 = 48 =nr — H:nTﬂ
within (0,7),n =1,2,3 — 8= 1,3, &
Also from cosine:
1
cos(36) = —5
30 =2x/3.47/3 = 8= E—FJ—HT s
9 9 9

4. Complete Set of Sclutions

Combining, the values in (0, 7) are:

27 T 4 T BTie 8w

9’ 4 9’ 2° 9’ 9o

These match the correct option D in your question.

Question14

If tan 30 = cot 6 Then 6 = MHT CET 2025 (20 Apr Shift 1)

Options:
AT ey,
B. w, nes
c. BT hez
D.nm,neZ
Answer: A
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Solution:

Here is the step-by-step solution for the equation tan 38 = cot #:

1. Express cotangent in terms of tangent

Recall the trigonometric identity:
m
cot # = tan (— — B)
2
So the equation becomes:

tan 3¢ = tan {% — H)

2. Use tangent periodicity

The general solution for tan 4 = tan B is:

A=nr+B, neci
Applying this:

38 = nw + (5—6‘)
3. Rearrangement and solve for ¢
Add # to both sides:

38 + 8 = nr +

3|

m

48 = nw + —

2

6‘ _ TLm I m

T4 R
4. Final General Solution
This matches the answer:

(2n+1)w
g = n e &
3

So, the correct answer is option A .

Question15

The general solution of the equation /3 cos § + sin § = /2 is MHT CET 2024 (16 May
Shift 1)

Options:
Anm+ (-1)"5 + £,n€Z

B.nw+ (—1)"5 — ,ne€Z

Coor+ (-1)"F —3,ne’Z
D.nm+ (=137 + 3,n€Z
Answer: C

Solution:
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V3 cosO+sinf = /2
V3 Ling— V2

= Tcos&—i— EsmH =

2
1
= sin §0059 + cos gsinﬁ = —

V2

= si <9+E>_ in —
S1n 3 —SlIl4
;»9+§:m+(—1)n

= 0 =nm+ (—l)n% —

Question16

Let P = {0/sinf — cos @ = v/2cos 6} and Q = {#/sin @ + cos§ = v/2sin f} be two sets,

then MHT CET 2024 (16 May Shift 1)
Options:

APCQandQ-P#¢

B.Q¢P

C.P ¢ Q

D. P=Q

Answer: D

Solution:

sinf — cosf = /2 cosf

= sinf = (/2 + 1) cosf

N sin f Xﬁ—l_
V241 /2-1

sinf(v/2 — 1)
::;.—
(v2)2 -1
sinf(y/2 — 1)
7T 21
= 2sin f — sin# = cosf
—,
= sinf + cosf = /2sinf

= cosf

P=Q
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Question17

The number of values of x in the interval (0, 57) satisfying the equation
3sin®x — Tsinz 4+ 2 = 0 MHT CET 2024 (16 May Shift 1)

Options:
A.0
B.5
C.6

D. 10

Answer: C

Solution:

3sin’z — Tsinz +2 =0
= 3sin’z — 6sinz —sinz +2=10
= 3sinz(sinz — 2) — (sinz —2) =0

= Bsinz—D(sine—2) =0 _[ging £2

1
= sinx = — or 2
3
=> Si -
SN = —
v
Let sin™* % = o,0 < a < 5 are the solutions in [0, 57|. Then,

o, T — o, 27 + a, 37 — a, 47 + a, 5w — « are the solutions in [0, 57]..".
number of solutions = 6

Question18

The solution set of the equation tan z + sec x = 2 cos z, in the interval [0, 27r] is MHT
CET 2024 (15 May Shift 2)

Options:

m Tm 3w
A-{g,?,7}

57 Tm 3w
B-{?,?,T}
T bw 37w
C-{€’7’7}
57 11w 3w
D'{T’ 6 ’7}
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Answer: C

Solution:

Equation: tanx + sec z = 2 cos z, in the interval [0, 27].

sinz .
COST ~

Step 1: Substitute secz = —— and tanz =

sinx 1
= 2cosx
COST COS T
sinz+1
— =2c¢cosx
COST

Step 2: Multiply through by cos & (assuming cosz # 0 )

sinz +1=2cos’z
Step3 Usecos®z =1 —sin’z-

sinz +1=2(1—sin’z)
sinm+1:2—251n2:z:

Step 4: Rearrange into a quadratic in sinx :

2sin’z +sinz —1=0
Step 5: Solve the quadratic equation:

—1+4/1—4(2)(-0)

sine =

2(2)
-1+
sinx = —V@
4
sine = —1+3 or sinr= —1-3

- 4 N 4

. 1 .
sint=— or sinzx=-1

2
Step 6: Find solutions in [0, 27]

[l
ol§

= 1
-Forsinz = 5,z = >

-Forsinz = -1,z = 3—;
Answer: {%, %, 3—2‘”} Option 3.
Question19

In a triangle ABC , with usual notations, = B;IEOSC + COZA has the value MHT CET
2024 (15 May Shift 2)

Options:

1
A 3

1
B. -+

C. i
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D.

o=

Answer: D

Solution:

cos B4+cosC cosA
+
b+ec a
acos B4+acosC +bcos A+ ccos A

a(b+c)
_ (acosB+bcos A) + (acosC +ccos A)
- a(b+c)
_c+b
~a(b+e)
1
T a

. [By projection rule]

Question20

The number of integral values of k for which the equation 7 cosz + 5sinx = 2k + 1 has
a solution, is MHT CET 2024 (15 May Shift 1)

Options:
A. 4

B.8

C. 10

D. 12
Answer: B

Solution:

— /7" +5% < (Tcosz + 5sinz) < 4/7° +5°

= —/T4 < (Tcosz + 5sinz) < /T4

= —86<2k+1<86

= —48<k<38
Integral values of k are —4, —3,—-2,-1,0,1,2,3

Number of integral values of k = 8

Question21
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Let a, b, c be three non-zero real numbers such that the equation

V3acosz + 2bsinx = ¢, x € [— R %] has two distinct real roots o and § with

a + B = %.Then the value of % is MHT CET 2024 (15 May Shift 1)
Options:

A.0-1

B. 0.5

C.—0-5

D. 1

Answer: B

Solution:

a and /3 are roots of v/3acosz + 2 bsinz = ¢
V3acosa+ 2bsina =c... (i)
v3acos B+ 2bsin B = c. .. (ii)

Subtracting (i) from (i), we get

v/3a(cosa — cos 3) + 2b(sina —sin 8) = 0

WET B
++2b [zcos(“;ﬁ)sm(“;ﬁﬂ —0
i ()25
+42b [2cos(%)5in(ﬂ;‘8)] _

N —\/’Easm(QT—ﬁ) +2b [\/Esin('”;ﬁ)] —0

b
:;‘—\/Ea—l—Q\/Eb:U:}E:%:Uﬁ

Question22

If the equation cos® 6 + sin* @ + X = 0. has real solutions for 6, then ) lies in the interval
MHT CET 2024 (15 May Shift 1)

Options:

A. (—3,—1)
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Answer: D

Solution:

cos'@+sin*f+A=0
— (sin29+cos29)?—255_1126'(:0529—!—)\:0
—=1—2sin’0cos?0+ A =0
—= A= 2sin’fcos’h— 1

. 39

sin” 20 1

2

Since —1 < s8in26 < 1,

= =

0<sin’20 <1

-2
26
:>0§'5m

Question23

The general solution of sinx + cosz = 1is MHT CET 2024 (11 May Shift 2)

Options:

Az =2nm,ne€Z

B. z=2nm+ $,neZ

C. z=nr+(-1)";—F,necZ

D. not existing

Answer: C

Solution:
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sinx +cosx =1

1
sinx - cos45° +cosx -sin45” = —
\/—

(1" = )

m
si_n(m - Z) = sin(mr +(

Hence

X+ —=nrwr+ (—l)“g

X =nw+ {—1}“% - g
Question24

If for certain x, 3 cos x # 2 sin z, then the general solution of,
sin? & — cos 2z = 2 — sin 2z, is MHT CET 2024 (10 May Shift 1)

Options:
A-(2n+1)F,nez
B. (2n+1)},neZ

C.or+ (-1)"3,n€Z

D. 5 +1,neZ
Answer: A

Solution:

Given,

sin®z — cos2z = 2 — sin2z

=1—cos’z — (2cos’z —1) —2+sin2z =0
= 1—3cos’z+1—2+2sinz-cosz

= cosz(2sinz — 3cosz) =0

= cosx=0or2sinx —3cosz =10
But2sinz +# 3coszx

. [Given]

=cosz =10

=T = {2n+1)gﬁnez
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Question25

The numerical value of tan(2tan'(+) + ) MHT CET 2024 (10 May Shift 1)

Options:
-7
A. V3
B. =7
c.
D. L
Answer: C

Solution:

Let 2tan™! (%) —z

ta.n‘l(%) ==
5 2
1
i

£ —
tan 5 —
Using
ta]'lzg — M
1—tan?@
an?
tang = 220
1—tan 3
2 x %
= tanzr =

1

25

) .
=1 = —...
anzT = - (%)

1
Consider tan(2 tan ! (E) ¥+ %)

= ta.n(:r: + %)

ta.n:t:+tan%

_l—tan:t:-ta.ng
_wt!

1-3

a7
_ 12 2
=5 ==

12

Question26

Let 2sin’z + 3sinz — 2 > 0 and 22 —  — 2 < 0 ( z is measured in radians).Then z lies
in the interval MHT CET 2024 (09 May Shift 2)

Options:
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C.(~1,2)

D. (g,2)

Answer: D
Solution:

. 2sin’z +3sinz —2 >0
(2sinz —1)(sinz +2) >0
= 2sinz —1>0...["sinz+2 > 0and z € R]

.1
=>51n.r,_>§
T DT
=T < (E,?)
Also,z’ —2—2<0
= (z—-2)(z+1)<0
= -l<r<2

Since 2 <

x must lie in (%,2)

Question27

The number of integral values of £, for which the equation 7 cos x + 5sinz = 2k 4 1 has
a solution, is MHT CET 2024 (09 May Shift 2)

Options:

A. 4

B.8

C. 10

D.2

Answer: B

Solution:
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— /7 +5% < (Tcosz + 5sinz) < 4/7* + 5

= —/T4 < (Tcosz +5sinx) < /74
= —86<2k+1<86
= 48<k<38
Integral values of k are —4, —3, -2, -1,0,1,2,3

Number of integral values of k = 8

Question28

The smallest positive value of = in degrees satisfying the equation
tan(x + 100°) = tan(z + 50°) tan(x) tan(xz — 50°) is MHT CET 2024 (09 May Shift 2)

Options:
A. 30°
B. 15°
C. 45°
D. 60°

Answer: A

Solution:

tan(z + 100°) = tan(z + 50°) tan(z) tan(z — 50°)
tan(z + 100°)
tan(z — 50°)
2sin(z + 100°) cos(z — 507)
2 cos(z + 100°) sin(z — 50°)

= tan(z + 50°) tan(zx)

2 sin(z+507) sin z

" 2cos{z+50°)cosz

sin(2z+50)+sin 150°
sin(2z+50) —sin 150°

__ c0s(50%)—cos(22+507)
T cos(2z+50°)+cos 507

By componendo-dividendo, we get

2sin(2z + 50°) 2 cos 50°
2sin(150°)  —2cos(2z + 50°)

= 2sin(2z + 50°) cos(2z + 50°)

== —2sin(150") cos(50”)

= sin(4x + 100°) = — cos 50°

= sin(4z 4 100°) = sin(270° — 50°)

= 4z + 100° = 220°

= 4z = 120°

=z = 30°
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Question29

Ifa+ 8= 3 and 8+ v = a, then tan a equals MHT CET 2024 (09 May Shift 1)

Options:

A. 2(tan B + tanvy)
B.tan 8 + tanvy
C.tanf8 + 2tanvy
D.2tan 8+ tanvy
Answer: C

Solution:

Given, &« = B+

Yy=a—8
tany = tan(a — j)
tana — tan 8
1+ tana-tanpf

tana — tan 3

1+tana -ta.n(% —a)

tana — tan 3

14+ tanacota
tana — tan 3

2

I =

vala ||

| b3
2
[

= 2tany = tana — tan 3
— tana = 2tan~y + tan 3

Question30

The general solution of sin x — 3 sin 2z 4+ sin 3z = cosz — 3 cos 2z + cos 3z is MHT
CET 2024 (09 May Shift 1)

Options:

Az=nr+ ,neZ

B.z =2nm+ ;,ne’Z
Cz=nr+ (-1)"},neZ
D.z= n—; —i—%,nEZ

Answer: D
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Solution:

sinx — 3sin 2z + sin 3x
= cosT — Jcos2x + cos 3z
= (sinz + sin3z) — 3sin 2z — (cosz + cos 3z)

+3cos2zx =0
— 2s8in2rcosz — 3sin2z — 2cos2xcos
+3cos2zx =0

= sin2z(2cosz — 3) — cos2z(2cosz —3) =0
= (sin2z — cos 2z)(2cosxz —3) =0

3
= cos2x =sin2x ... [ cosT # E}

= cos 2z = cos(g — 2m)
— 27 — 2w+ (g - 23:)

Neglecting (—) sign, we get

_ or
117—2—|—

I

Question31

The Solution set of the equation sin® 6 — cos 6 = % in the interval [0, 27| is MHT CET
2024 (04 May Shift 2)

Options:

Answer: B
Solution:

. 9 1
sin“ @ — cos 0 = 1

(1 —00529) —cosf = %
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4—4cos’0 —4cosf—1=0
— 4cos’0+4cosh—3=0
—1 1

= cosf = — or cosf = 3

~

H,_/w|:]l\9

or T

3
om
373

Question32

If A > Bandtan A — tan B = z and cot B — cot A = y, then cot(A — B) = MHT CET
2024 (04 May Shift 2)

Options:
A.
B. < —
C.
D. %

Answer: C

Solution:

Given, tan A —tanB ==z

cotB—cotA=y

S S
tanB tan A
tan A — tan B

:b‘tanA-ta.nB -y

jtanA-tangzg...(a')

Now, cot(A—B) = — -

tan(A — B)

B l4+tanA-tan B
~ tan A —tan B
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Question33

The number of all values of 0 in the interval (— g, g) satisfying the equation
(1 —tan6)(1 + tan ) sec? @ + 2tan? @ = 0 is MHT CET 2024 (03 May Shift 2)
Options:

Al

B.0

C.2

D. infinitely many.

Answer: C

Solution:

(1 —tanf)(1+tan#)sec’f + 2tan” @ = 0
= (1 —tan®#) (1 +tan’#6) +2tan’ 6 =0

Puttan?f ==z

= (1-z)(14+z)+2z=0
=1-2"+2z=0
=zl -1=2z

Let us draw graph of y = 2 — 1 and y = 2z

Y

L

V= .\TE -1 y=2x
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From the graph the two curves are intersecting at 2 points.
There are 2 values of x.

Only one value of z exists, for @ € (5-, 7 )
T = tan?6

Two values of # satisfies above equation

Question34

Let 2sin’z + 3sinz — 2 > 0 and 22 — z — 2 < 0. ( = is measured in radians). The z lies
in the interval MHT CET 2024 (03 May Shift 1)

Options:

5
A. (g, 7”)
5
B. (—1, T)

C.(-1,2)

D. (%.2)

Answer: D

Solution:
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2sin’z + 3sinz — 2 > 0...(i)
lety=sinz
Equation (i) becomes

22 +3y—2>0

2 +4y—y—2>0
2y(y+2)-1Uy+2)>0
y—-1)(y+2)>0
(2y—1)>0and(y+2) >0 OR
(2y—1)<Oand (y+2) <0

y>=andy > —2

el

y<sandy< —2

2
sinr > % and sinz > —2
. 1 - »

sinz < 3 and sinz < —2

z > gandsinz > —2
... =1 < sinz < 1, second condition is not possible]

z>zandsing > -1 ...[—1<sinz <1]

ris
xe(ﬁ,m)

Giventhatz> —z -2 <0
(z—-2)(z+1) <0
(z—2)<0and(z+1)>0 OR

(r—2)>0and(z+1)<0
r<2andz > -1

r>2andx < —1
re(-1,2)

OR
(i) [ -.- second condition is not possible]

from (i) and (ii), we get

T e (%,2)

Question35

If 0 and « are not odd multiples of 7 then tan ¢ = tan o implies principal solution is
MHT CET 2024 (03 May Shift 1)

Options:

A O=a+F,neZ
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B. 0=a+ ?’nT”,nEZ
C. f=nmr+a,ne’Z
D.O0=""+anecZ
Answer: C

Solution:

tand = tan o
0=nmr+a,nec”z

Question36

If a + B + «v = m, then the expression sin? a 4 sin® B — sin® 4 has the value MHT CET
2024 (02 May Shift 2)

Options:

A. 2sin asin Bsiny
B. 2cosasin Bsiny
C.2sinacos siny
D. 2sin asin Bcosy
Answer: D

Solution:

2a+sin26—sin2*y
—sin’a + sin(B3 + ) sin(8 — )

— sin2 o+ SiIl(ﬂ' — Oé) Sin(ﬂ - 7)
]

sin

sin asin a 4 sin(B8 — )

sin asin(8 + ) + sin(8 — )]
= 2sin asin S cosy

Question37

The general solution of 21/3 cos? # = sin # is MHT CET 2024 (02 May Shift 2)
Options:

Anm+(-1)"F,neZ
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B.nm + (-1)"F,neZ
Cort(-1)"f,neZ
D.nm+ (-1)*2 neZ
Answer: A

Solution:

24/3 cos® = sin

= 24/3 (1 — sin’

0) — sinf

= 24/3sin’ 0 +sinf — 2/3 =10
= (v/3sinf + 2)(2sinf — /3) =0
= 4/3sinf@+2=0o0r2sinf — /3 =0

= sinf = —

S

or sinf =

S

= sin

, Which is not possible

= 0 =nr+ (—1)" (§>,n€Z

Question38

The value of cos(2cos™' z + sin * z)atz = %, where 0 < cos™' z < 7 and

—T <sin"'z < T, is MHT CET 2024 (02 May Shift 1)

Options:

%
A

V6
B. ——

26
5

26
D. ——=

Answer: D

Solution:
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CcoS (2 cos 'z +sin! :c)

-1

— CoS [(sin_1 T + cos x) + cos ! az}

T -1
= cos(§ -+ cos :B)

= —sin cos 1:(3)

:—sin< 1—:102))

— 33

Jl (%

24
25

Question39

The length of the longest interval, in which the function 3 sin z — 4 sin® z is increasing, is
MHT CET 2024 (02 May Shift 1)

Options:

A.

w|y

B.

NI

C. 3

D.x

Answer: A

Solution:
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f(z) = 3sinz —4sin’z
= f(z) =sin3z
= f'(z) = 3cos 3z

For f(z) to be increasing,

f'(z) = 0

= Jcos3x =0

=cos3z >0
—

2

—

6

. T
— < I —
S— —_— ﬁ

largest length in which f(z) is increasing

S S [N G
G [ 3

Question4(

If a cos 20 + bsin 260 = c has a and [ as its roots, then the value of tan a + tan 8 is MHT
CET 2023 (14 May Shift 2)

Options:

2b
A

2a
B. b+c

c.

c+a

a
D. b+c

Answer: A

Solution:

We have, acos 260 + bsin26 = ¢
1 — tan26 2tan 6
= a 5 +Db 5 =cC
1+ tan“ 6 1+ tan“ 6
— a—atan’0+2btanf = c + ctan? 6
= —(a+c)tan’f+2btanfd+(a—c) =0
2b 2b

tana+tanﬁ:—_(c+a) = cra

Questiond1
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If sin(f — ), sin 6 and sin(6 + «) are in H.P., then the value of cos 26 is MHT CET 2023
(14 May Shift 1)

Options:
A.1+44cos® 5
B.1—4cos® &
C. -1 —4cos? %

D. —1 + 4 cos® %

Answer: B
Solution:

. . . o . 1 1 1 . .
sin(f — «), sin @ and sin(0 + «) are in H.P. = (0 )’ smg’ sm(ere) Will bein
A.P.

2 1
sinf  sin(d —a)  sin(f + )
2 sin(f + ) + sin(0 — o
_ 2 sin(6+a)tsin@-a

sin 6 sin(f — «a) sin(f + a)

2 2 sin 0 cos a

i . 0 — . 2 . 2
sin sin“ 0 — sin‘ «
2

o = sin’ 0 cos o

= sin” §(1 — cosa) = sin® a

= sin? 0 — sin

— sin? 6 (2 sin? %) — 4sin? %0052 %
= 1 — cos? 6 = 2 cos> &
2
— cos’fh =1 —20032%
— 2cos’0—1= 1—4(:052%
— c0s20 = 1 — 4 cos> %
Question42

The principal solutions of the equation sec z + tanx = 2 cos ¢ are MHT CET 2023 (14
May Shift 1)
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Answer: A

Solution:
The given equation is defined for z # 3, 37”.N0W, tanx + secx = 2cosx

sin & 1
= + = 2cosx
COS I COS T

= (sinz + 1) = 2cos’ z
= (sinz + 1) = 2 (1 —sin’ )
= (sinz + 1) = 2(1 —sinz)(1 + sin z)
= (1 +sinz)[2(1 —sinz) —1] =0
= 2(1 —sinz) —1=0
sinxz # —1 otherwise cosx = 0 and

tan z, sec z will be undefined

:>. —1
SlIl.CI?—2

= _ T oom. (0,2m)
:B—6,61n ) 270

Question43

The solutions of sin = + sin 5z = sin 3z in (0, J) are MHT CET 2023 (13 May Shift 2)
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Solution:

sinz + sin bz — sin 3z
= 2sin 3z cos 2z = sin 3z
= sin3z(2cos2z —1) =10
1 T

= gin3z =0or cos2r = — = cos —
2 3

:>3m:n1ror2x:21m:|:%

nm T
::»:r::Torm:mr:I:—

6
=z=1I,% [-ze(0,3)]
Question44

cos(18° — A) - cos(18° + A)

MHT CET 2023 (13
—cos(72° — A) cos(72° + A) is (

The value of
May Shift 1)
Options:

A. cos 72°

B. sin 54°
C.sin18°

D. cos 54°

Answer: B

Solution:

cos(18° — A) cos(18° + A)
— cos(72° — A) cos(72° + A)
= cos(18° — A) cos[90° — (72° — A)]
— cos(72° — A) cos[90° — (18° — A)]
= sin(72° — A) cos(18° — A)
—cos(72° — A)sin(18° — A)
= sin[(72° — A) — (18° — A)]
= sin 54°

Questiond5

The general solution of the equation 3 sec? § = 2 cosec § is MHT CET 2023 (13 May Shift
)
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Options:
Anm+ T,neZ

B.2nm+ (-1)"5,ne€Z

17
C.nmr+ (-1)"&,neZ

D.nm+ (-1)",n € Z

Answer: C
Solution:
3sec?§ = 2 cosect
N 3 2
cos2f  sinf
3 2
1 —sin’g sinf
= 25in’f 4 3sinf — 2 =0
= (2sinf — 1)(sinf +2) =0
1
= sinf = —
2
or sin @ = —2, which is not possible
1 s
sinf = — = sin —
2 6
0 T
= 60 =nr+ (1) g€ Z
Question46
Iftan = 292 g < o < 7 then the value of cos 260 is MHT CET 2023 (12 May
Shift 1)
Options:
A. cos2a
B.sina
C. cosa
D. sin 2«
Answer: D
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Solution:

tan 6 — sin a—cos a

sin a+cos «
sinf __ sina—cosa
cos@ sin a+cos «

sin asin @ + cos asin @ = sin o cos @ — cos a cos 6
cosacosf + sinasin@ = sin a cos @ — cos asin 6

cos(a — 0) = sin(a — 0)

a—0=7

0=a— 7%

20 =20 —

cos 20 = cos(2a— %)

= cos[',' 0<a< %]

= cos(F —2a)] ...[. cos(—0) = cosb|

cos 20 = sin 2«

Questiond7

The solution set of 8 cos? § + 14 cos§ + 5 = 0, in the interval [0, 27, is MHT CET 2023
(12 May Shift 1)

Options:

2
A.{%,?}

2 Aw
C.{?,?}

2 5
D.{T’T,T’T}

Answer: C

Solution:
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8cos?f +14cosf@+5=0

8cos?0 +10cosh +4cosf+5=0
2cos@(4cosf+5)+ 1(4cosf+5) =0
(2cos@+1)(4cosf+5) =0

cosf = _71 or cosf = _T5
But cos 6 = _T5 is not possible as cos 8 € [—1, 1] for all values of 6.
—1
cosf = T
2w A4m
0cy—, =
U5
Questiond8

If general solution of cos? § — 2sin 6 + % =0isf0 ="+ (-1)"§,n € Z, then A + B
has the value MHT CET 2023 (12 May Shift 1)

Options:
A7

B.6

C. 1

D.-7
Answer: A

Solution:
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cos? @ — 2sinf + % =0

(1 —sin*6) —2sinf+ L =0

sin® @ + 2sinf — % =0
4sin® @ + 8sinf — 5 =0

4sin®60 + 10sinf — 2sinf — 5 =0
2sinf(2sinf + 5) — 1(2sinf +5) =0

(2sinf — 1)(2sinf + 5) = 0

sin @ = % or sinf = _75

But sinf = _75 is not possible as sin 6§ € [—1, 1]

for all values of 6.

: _ 1
sin @ = 5

sinH:sin%
0=+ (-1)"%
A = Aand B=6

= B =7

Question49

If a and b are positive number such that a > b, then the minimum value of
asecl — btan 6 (0 <l< %) is MHT CET 2023 (11 May Shift 2)

Options:

1
A ==

B 1
VR

C.vVa2+0b?
D. va? — b?

Answer: D

Solution:
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let f(#) = asecd — btan#
f'(f) = asecftand — bsec’ f
= secf(atand — bsecf)
f'(#) =0 = secH(atanf — bsech) =0

= atanf — bsecfd =0 ...[A30<7r<g,secﬁgé0}

= asinf—-b=0 ...|:ASU<?T< g,msﬁ'#ﬂ}
=>si.r.'||‘fi'=E
a
a b
Now,

"(0) = secftan H(atand — bsech)
+ secl (aseczn‘?— bsecftané)

— atan?@secl — bsec® ftanf
+ asec® f — bsec? ftanf

= asecf (tan” 8 + sec” 6)
= asecf (1 + 2tan” )
>0 ... [ ais positiveand 0 < 8 < g]
£(6)
is minimum when sin f = %
‘. Minimum value of f(8)

a b :
~o(Jo=w) *(Ja=p) - (Fem0)
a2V

a? — b2

=/ad P
Question50
If cosx + cosy — cos(z + y) = %, then MHT CET 2023 (11 May Shift 2)
Options:
Az+y=0
B.z =2y
Cz=y
D. 2z =y
Answer: C
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Solution:

cos + cosy —cos(z +y) = %

QCOS(I—;!") cos(zgy) — (2 cmz(z;y) — 1) = %
"scosa+cosff = 2(:05(&—';&) cos(a—;’a) and :|

cosf = 20052(3) -1

2

Tty T-y\ of THYY 3
2005( 5 )cos( 5 ) 2(:03( 2 )_2 1
2 cos Tty cos([ =¥ ) _2cos? z+y :l

2 2 2 2
40052(%%)—4cos(#)cos(m;y)+1:0

Substituting cos(sz) — t, we get

4t2 —4tcos(:;y) +1=0

As tis real, we get B> — dac > 0

2
N [—4(:03(%)] —Ax4x1>0
= lﬁcosz'(?) —16>0
:‘-CGSQ(%) =1

= cc:-s?(%) =1

o.["=1 < cosf < 1, for all values of §]

-2 Y_y
2
>X=Yy
Questions1

tan3x—1
tan 3z+1

If the general solution of the equation =+3isz = %” + %’, n,p,q, € Z, then %

is MHT CET 2023 (11 May Shift 2)
Options:

A. 12
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D. 36

Answer: B
Solution:
tan3z — 1
it
tan3z +1 \/_
tan 3z — tan %
— 3

1 + (tan 3z) (tan%)

", ta.n(3m - g) = tan(%)

. 3T ﬂ—n +;¢
- 4—1‘T 3

3z n+1r+1rr
=nmw+ — —
3 4

Jr=n +E
BT

nr W

3+36

Comparing with % + Tq—f, we get

p=3,9q=136
p_3 1
q

36 12

Question52

The number of possible solutions of sin 6 + sin 46 + sin 70 = 0,6 € (0, ) are MHT CET
2023 (10 May Shift 1)

Options:
A.3
B. 4
C.6
D.8

Answer: C

Solution:
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sin7d +sinf@ 4+ sin48 =0
= 2sin4f0cos 30 +sindf =0
= sin46(2cos30+1) =0

= sindf =0 or cos3d = _Tl

= sindf =0 or cos3f = COS(E)

3
2
= 40 = nw 0r39:2n1r:|:T
nmT 2nw 2
:}9_T or H_TiT
4
p_ I ™ M T 3w BT 1.6e(0,m)

9479727479

Number of solutions = 6

Questions3

The number of solutions of tan z + secx = 2 cos z in [0, 27| are MHT CET 2023 (10

May Shift 1)

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

Answer: D

Solution:
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T 3r

The given equation is defined for = # TR

Now, tanx + secx = 2cos

sinz + 1
COST COsST

= 2cosT

=
= (sinz +1) = 2cos’z

= (sinz +1) =2 (1 —sin® z)

= (sinz +1) = 2(1 —sinz)(1 + sinzx)
= (1+sinz)[2(1 —sinz) —1] =0

= 2(1 —sinz)—-1=0

--sinz # —1 otherwise cosz = 0 and ]
tan z, sec x will be undefined

:>sin:z:=%

=T = %:% in (0,27r)

number of solutions = 2

Question54

1

If cos 'z — cos™! % =a,where -1 <z <1,-3<y<3,z< %,then for all z,y

9x2 — 6xy cos a + y? is equal to MHT CET 2023 (09 May Shift 1)

Options:

A. sin’ a

B. 3sin’ o
C. 9sin’
2

D. %sin o

Answer: C

Solution:
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cos 'a—cos 'h= cos_l(ab—i— V1—a’- /1 —52)

3 3 = COsS (¥

Ty + V1—2%- 1/9— 132 =3cosa
ry—3cosa=—y/1—x2°-,/9—1°

squaring on both sides, we get

o’y — 6zycosa+9cos’ a = (1 —z%) (9 —y°)

ry? — 6rycosa + 9cos’a =9 —y? — 9z% + z%°

ie., 922 — 6rycosa + 32 = 9sin’ a

QuestionS5

The set of all possible values of 6 in the interval (0, 7) for which the points (1, 2) and

(sin 6, cos 6) lie on the same side of the line x + y = 1, is
. MHT CET 2022 (11 Aug Shift 1)

Options:

Answer: A

Solution:

for lying on the same side (sinf +cosf# —1)(1+2—1) >0

= sinf + cosf > 1

1 1 1
= ——sinf 4+ —cosf > —

V2 V2 v2

in W
K
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. my 1
:>su1(9+z), /3
= 1 < +4 ~

: m
=0<f< 5
Question56

The principal solutions of the equation /3 cosec X + 2 = 0 are MHT CET 2022 (11 Aug
Shift 1)
Options:

27 5w
A o

Answer: B

Solution:

V3 cosec x + 2
V3 T

ésinw:—T:—sing
— +7T 9 T
r =T — Or 24T — —

3 3

= r=— or —
T 301"3

Questions7

Iftan A = 1,tan B = 1 then tan(A -+ 2B) has the value MHT CET 2022 (11 Aug Shift
D

Options:
A.2
B.3
C.4

D.1
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Answer: A

Solution:

tan A = 7, tan B =

| =

- 2tan B 3
iven] we have tan2B = ——— = =
[9 ] 1—tan® B 4

tan(A +2B) = A _ TE 1y
Question58
The principal solutions of cot  + 1/3 = 0 are MHT CET 2022 (10 Aug Shift 2)
Options:
c.5.%
Answer: A
Solution:
cotz ++/3=0
= cotz = —+/3
N ™ 9 ™
r=m— —/ Or 2w — —
6 6
N o 117
Tr = or
6 6
Questions9

If sin(cot~!(z + 1)) = cos(tan~! ), then the value of z is equal to MHT CET 2022 (10
Aug Shift 2)

Options:

A —

N[

B. —

|

1
c.i
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1
D. 3
Answer: A

Solution:

sin(cot ™' (z + 1)) = cos(tan™" z)
= sinsin ! = — coscos { _ }
Ve+1)2+1 Va2 +1
= Va? + 1= /2% + 2z + 2
—1

=z =

2

Question60

tan{ Leos! ?} has the value MHT CET 2022 (08 Aug Shift 2)

Options:

V5
A

V5

B. &+

S

3
2

3+v5
2

C.

D.

Answer: C

Solution:

F
1. .—1V5 _
Let Scos™ 5 =0

V5

cos 20 = 2

Now tan{ % cos ! % }

— tanf — 1 —cos28 B
- _\/14—@0528_

_[3-vB 3-VE_ [B-vEP_3-45
_\/3+\/5 345 \ 25 2
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Question61
The value of cos! (tan (")) is MHT CET 2022 (07 Aug Shift 2)

Options:

A.

ENE

o
NI

27
D. 3

Answer: C
Solution:

1 tan ) = cos 1t (2 —1)— —1(—1; E)
COS an 4 — COS an T A — COS an A
= cos *(—1)

=T

Question62

The value of 4 cos® 20° is MHT CET 2022 (07 Aug Shift 2)
Options:

A.—1 —cos20°

B. —5 + 3cos20°

C. 1 +3cos20°

D. 3 — 3cos20°

Answer: C

Solution:
4 cos® 20° = cos(3 x 20°) + 3 cos 20° [.- 4 cos® § = cos 30 + 3 cos 0]

1
= 4 cos® 20° = cos 60° + 3 cos 20° = 5 + 3 cos 20°

Question63
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The principal solutions of tan 30 = —1 are MHT CET 2022 (07 Aug Shift 1)
Options:

A{Eﬁ lr 57 197 23_«}

B {x™ T 1lm w 197 237w
142127 12 7167 12 24

c{f
Answer: A
Solution:
3T
tan30 = —1 = tanT
3
nm T
=
3 4

47127 127 2 7 127 12

{7‘(‘ 7w 117 157 197 237r}
=0 c

Question64

Let cos(a + B) = % and sin(a — ) = 1%, where 0 < a, f < 7, then tan 2 = MHT
CET 2022 (07 Aug Shift 1)

Options:

19
A 55
B. 2
Cc. %
D. 20

Answer: B

Solution:
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cos(a + f) = % = tan(a + B) = %
5 5
sin(a — f) = e = tan(a — B) = 12

tan(a + B) + tan(a — 5)
1 —tan(a + B) - tan(a — B)

tan2a = tan{(a+ B) + (a — B)} =

5

3
4 + 13 o o6
— 3 — =

Question65

If cot(A + B) = 0, then sin(A + 2B) is equal to MHT CET 2022 (06 Aug Shift 2)

Options:
A.sin2A4
B. cos A
C.sinA
D. cos24

Answer: C

Solution:
cot(A+B)=0=>A+B=(2n+1)7 = B=(2n+1)7 - A
Now, sin(A + 2B) = sin(A + (2n + 1)w — 24)

=sin((2n+ 1)w — A) =sin A

Question66

The value of 6, satisfying both the equation cos 6 = 7 and tan® = —1in [0, 27, is
MHT CET 2022 (06 Aug Shift 1)
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Answer: C

Solution:

1
cos = — and tanf = —160 € [0, 27]

V2

T 7 37 7T
:>(9—Zor?and9— TorT
7
Question67

The value of cos? 10° — cos 10° - cos 50° + cos? 50° MHT CET 2022 (05 Aug Shift 2)

Options:
A. % + cos 20°

B.

]

(14 cos20°)

C.

|

D.

ENIISY

Answer: D
Solution:

cos® 10° + cos® 50°

cos? 10° — cos 10° - cos 50° + cos? 50° = .
cos 10° + cos®
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3 cos 10°+cos 30° 3 cos 50°+cos 150°

cos 10° + cos 50°
3 A 3A
[ cos® A — cos A + cos ]
4
3 o cos 30° o cos 30°
Z(cole + —5— +tcosdl — —; )

cos 10° + cos 50°
(cos 10° + cos 507)

(cos 10° + cos 50°)

3
4
3
4

Question68

The principal solution of cot x = /3 are MHT CET 2021 (24 Sep Shift 1)
Options:

T 57
A.ﬁ,6

ot

s

B. T,

N

C.

I

|3
c:l;"

D.

w|y
w|§‘

I

Answer: C

Solution:

cotr =43 = tanz=——

: L :tan(ﬁ—l— 1) ztan<z)
. \/§ 6
73
6
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Question69

— 1+z2—+/1—22
1 tan [ 2V
Options:
A x?
B. VX
C.x
D. x?
Answer: D
Solution:

We have tana = [

Put 22 = cos#

Sotana =

1tz 1—x?

VI+zi—/1-2F :|

g .
Cos - — sin — 1—tan -
tana = g - : = z
cos; —sing l—i—tanE
T 1] T
a=———=2a=—-60
4 2 2
si.112cr:sin(% —9) — cosf = z?

— tan il 0
N 4 2

Question70

} — @, then the value of sin 2« is MHT CET 2021 (23 Sep Shift 2)

If 3sinf = 2sin 30 and 0 < € < 7, then sin § = MHT CET 2021 (23 Sep Shift 2)

Options:

A.

ERElE

B.

S

C.

D.

Sla «lS

Answer: B

Solution:
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3sinf = 2sin 360

= 2 (3sind — 4sin’ §)
. 8sin® 6 — 38in9—0
.'.81110(8311&9 3

c.sin@ =0or sinf = i’/

Since, 0 < 0 < 7, we write sin § = V3
2¢/2

Question71

If asin @ = b cos 6, where a,b # 0, then a cos 20 4+ bsin 20 = MHT CET 2021 (23 Sep
Shift 1)

Options:
A.ab

B.a

C.b

D.2
Answer: B

Solution:

asinf = bcosf = tanl = —
a
a cos 20 + bsin 260

_a(l—tan29>+b( 2tan 0 )
"\ 1+tan?6 1+ tan26

1_<%) b 2(2) <a2—b2) b<2b a’
—a |l 4b|—2 | =a + x
B a(a®—b?) N b(2ab)  a® — ab® + 2ab?
a4+ b? a?+b2 a? + b2
a’ + ab? a(a2+b2)
T a2+ et
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Question72

If2cos = & + =, then 2 cos 3¢ = MHT CET 2021 (22 Sep Shift 2)
Options:
A -
B. (x+ 1)’
Cz+1
D.z° + &
Answer: D

Solution:

1 1
We have cos = — (az + —)
2 T

2 cos 360

swors-sean - (3) (2] P3) ()
(3) 2o ) o) o2

Question73

If 2sin(6 + %) = cos(6 — %), then tan § MHT CET 2021 (21 Sep Shift 1)

Options:

—1
A. 7

B. -3
C.V3

1
D.\/5

Answer: B

Solution:
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2sin(0—|— %) = cos(H — z)

6
2 [sin@cos g + cos 0 sin g] = (cos 6 cos % + sin @ sin %)
i sin 0 N V3 cosf B V3 cosb N sin 6
| 2 2 N 2 2
in 60 3cosf

'.(SH; +\/_2 )zO:>sin9+\/50059:0:>tan9:—\/§
Question74
It Ejfg — zggfgg , then tan A tan Btan C = MHT CET 2021 (21 Sep Shift 1)
Options:
A0
B.tanD
C.cotD
D. —tanD
Answer: D
Solution:

cos(A+ B) sin(C + D)

cos(A—B) sin(C — D)
By Componendo - Dividendo, we write

cos(A+ B) +cos(A— B)  sin(C + D) + sin(C — D)
cos(A+ B) —cos(A— B)  sin(C + D) —sin(C — D)
2cos Acos B 2sin C'cos D

—2sinAsinB 2cosC'sin D
1 _ tanC

" —tanAtanB  tanD

= tan Atan BtanC = —tan D

Question75

The principal solutions of v/3secz + 2 = 0 are MHT CET 2021 (20 Sep Shift 2)
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Options:

5T

A5,
c3%
Answer: B
Solution:
\/§secx +2=0
2 V3
S.SeCr = — = CoSL = —
V3 2
( 7T) ( n 7r) N Sr Tm
c.cosx =cos(m— — ) =cos|m+ — r=— —
§ § 6’ 6
Question76

If secx = ;—Z and z lies in first quadrant, then sin 5 + cos 5 = MHT CET 2021 (20 Sep
Shift 2)

Options:

_6
A 52

_8
B. 52

7
Ci

-1
D'5\/§

Answer: B

Solution:

We have cosz = 22 = sinz = - ...[. z lies in 1°* quadrant ] Also
25 25
32

(Sin%+cos%)2:1+sinw:1+2—75:%

._CII+ T 32_4\/5_8
,,sm2 cos2— 55 = —5\/5
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Question77

Ifx e (O ) and x satisfies the equation sin x cosz = %, then the values of z are MHT
CET 2021 (20 Sep Shift 1)

Options:
A Z,
C. %, 1
D. &, 15
Answer: A
Solution:
) 1
SIN T COST = —
4
2 si 2 L = sin 2 L in 30°
.2slnxcosx = — = — sin2r = — = sin
4 2 2
73 73
20 =30°= — == —
12
7 n 73 N 73 n 73 73 T
L= — r=—-+<orx=—- — ——
2 12 2 12 2 12
7T 5% N T [ ( s >]
‘L= —— Or — r=—,-—— —
12 12 127 12 2
Question78
The general solution of 77°°°2 — 3 js MHT CET 2020 (20 Oct Shift 1)
cos 2x
Options:

Az=2nr+3,ne’z
B. :I?Z’I’L?T:t% ,ME Z
C.z=2nm+ &ne’Z
D.z=nr+ J,nez
Answer: D

Solution:
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l-cos2r 3 2sin® z _3
1+cos 2z 2costz

.‘.tangm:3:>tan2m:tan2% =c=nrty

Question79

If 2 cos? 6 + 3 cos § = 2, then permissible value of cos # is MHT CET 2020 (19 Oct Shift
2)

Options:
A.0
B.1

C. 3

D. 5
Answer: C

Solution:
We have 2 cos? 8 + 3 cos 8 = 2
2cos’ 0+ 4cosh — cosf — 2 =0 = 2cosf(cosf+2) — 1(cosf+2) =0
(2cosf —1)(cosf+2) =0

:.cosf = 3, —2( Impossible )= cosf =

1
a7

Question80

The principal solutions of cot z = 1/3 are MHT CET 2020 (19 Oct Shift 2)
Options:

A.

NE
u>|g‘

B.

oa|;"

o)y

C.

o3
@lg‘

D.

w |y
wl;‘

Answer: B

Solution:
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1

The given equation is cot = /3 which is same tand = =

We know that, tan £ = L@ and tan(w + ) = tan @
N

c.tan ¢ = tan(ﬂr+ %) = ta.nk"—f;T

Question81

The principal solutions of cos 2z = _71 are MHT CET 2020 (19 Oct Shift 1)

Options:

—27 47
Ag="T =1

Answer: B
Solution:
5 —1
COS2x = ——
2

(B) —1 ( 7r) ( +7T>:> —1 2m 47

J.— =cos|m— — | —cos|Tm+ — —— — COS — — COS —

2 3 3 2 3 3
5 2m 5 47 N T 2m
Sl = — Or 40 — —(—— r = — 0or —
3 3 3 3

Question82
If 3sin’z — 8sinz + 4 = 0,z € (%, ), then tanz = MHT CET 2020 (19 Oct Shift 1)
Options:

\/_
A -2

2

B. 2

2
C. ~ %

\/_

D.
Answer: C
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Solution:
3sin’z — 8sinz +4 =0

sinz — 2) (sin:c— %) =0

sinz = 2

T

sinx — %

tanz = % when z € (7/2, )

Question83

The general solutions of sin® z - secz = tanz — sinz + 1 is MHT CET 2020 (19 Oct
Shift 1)

Options:

Az =nr+ (-1)"] orz =mm+ %T“;m,nez

or ac:mvr—}—?’—”'

B.z =nm+ (—1)" 1

ST

m,n € z

C.z=nm+(-1)" or z=mr+;mnez

ST

D.z=nn+ (-1)"F orz =mr+ Z;m,n € 2

Answer: B

Solution:

2

sin“xsecr =tanz —sinx + 1

sinz-sinz _ sinz
cosT ~ cosz

—sinz+1

sinr-sinr =sinr —sinrcosz 4 cosz
c.sinz(sinz + cosz) =sinx + cosz
c.sinz(sinz + cosz) — (sinz +cosz) =0
. (sinz + cosz)(sinz — 1) =0

s.sinz+4cosz=0orsinz =1
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Stanz = -1

n munecZ

- ——— 3o . w
s.x=sinm+ Forz=nr+(-1)"7...m,

Question84
If sin(z + y) + cos(z + y) = sin[cos™*(3)], then % = MHT CET 2020 (16 Oct Shift 2)

Options:
AL
B. -1
C. 1

D.0

Answer: B

Solution:

Letcos_l( ):9:}»0059:%:‘»51119: 1—%:7

03|

.sin(z + y) + cos(z + y) = sin [sjn‘l (%ﬁ)] = sin(z + y) +cos(z + y) = 2‘3’5

Differentiating both sides. wrt x

cos(z + y) (14—%) — s

z+y=tan'(l) =7

Differentiating wrt x, we get

dy dy
1+ 2 =02 =1

Question85

If sinz + sin® z = 1, then cos® z + 2 cos® z + cos? z is MHT CET 2020 (15 Oct Shift 2)
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Options:
A.3
B.2
C. 1
D.4

Answer: C

Solution:

Givensinz +sin’z =1 = sinz = 1 —sin’ =

2x —costz

-.sinz = cos?z = sin
2
cos®z +2cos®z + costz = {ctt:-s4 T -+ cos’ :1:)

— {sh1211:+c052 )2 =1

Question86

If cosec 6 + cot 6 = 5, then sin § = MHT CET 2020 (14 Oct Shift 1)

Options:

A.

S

B. =
C. >
D. &
Answer: C

Solution:
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Given cosec +cot# =5

We know that cosec? @ — cot?8 =1

= (cosecd — cot f)(cosecf + cot ) = 1 = cosecf — cot = ¢

Adding (1) \& (2), we get

26
5

2 cosecfl = 5+% —

1]

13 .
c.cosecld = = = s5inf = —+
o 13

Question87

1-tan@
1+tan @

Options:
m
A 5

B.

N

C.

o)y

D.

w|y

Answer: A

Solution:

1—tanf _ 1
l+tan® /3

Given

“tan(Z-6) =L

- - T L -
Comparing with tan 5= A we write

Question88

= =, where 6 & (0, 7), then 6 = MHT CET 2020 (14 Oct Shift 1)

The general solution of tan 6 4 tan 20 = tan 30 is MHT CET 2020 (13 Oct Shift 2)

Options:

Ab0=02n+1)I,nez
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B.szr,nEZorG:p?ﬁ,pEZ
C.o=%,nez
D.6=(2n-1)3,n€Z
Answer: B

Solution:
tan 30 = tan(26 + @) = tan# + tan 26

tan 28+tand
T ton29tanf = tan # + tan 26

s 1 —tan20tanf =1 = tan2ftan@ =0 = tanfd =0

Question89

For 6 < (0, %) ,tan 30 - tan 20 - tan @ + tan 20 + tan @ = 1, then § = MHT CET 2020 (13

Oct Shift 2)

Options:

c

AT
B. T
C.x
D. T

Answer: A

Solution:

We have, tan 36 = tan(26 + 6)

tan 28+tan &
1—tan 26 tan @

tan 38 =
.. tan 36 — tan 36 tan 20 tan # — tan 26 + tan @
c.tan3ftan2ftanfd = tan36 — tan26 — tand (1)

We have tan 30 - tan 260tanf + tan20 + tanf = 1

c.tan 36 — tan 20 — tanf + tanf 4 tan20 =1 = tan36 =1

.'.tanSﬁ:tan% =30=
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Question90

If 2sin®z + 7cosz = 5, then permissible value of cos z is MHT CET 2020 (12 Oct Shift
2)

Options:
1

A 5

0

1

O 0 w

N[

Answer: A

Solution:
We have 2 cos® 6 + 3 cosf) = 2
2cos’f +4cosf —cosf —2=0= 2cosf(cosf+2) — 1(cosf+2) =0
(2cos@ —1)(cosf@+2)=0

-.cosf =1 —2 (Impossible) = cosf = %

1
97

Question91

If 3 cos x # 2sin x, then the general solution of sin® z — cos 2z = 2 — sin 2z is MHT
CET 2020 (12 Oct Shift 2)

Options:

Az=nr+5, ncZ
B.mzn(%)—l—m nez
Cex=n(3)+3 neZz
D.z=2n+1)r, necZ
Answer: A

Solution:
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Given sin® z — cos2r — 2 —sin 2z

ssin®z —1+42sin®z=2—sin2zr ...[.cos20=1—2sin’d]
3sin®z =3 —sin2z = sin2z = 3 (1 —sin’ z)

2sinzcosz = 3cos’z = cosz(3cosz — 2sinz) =0

c.cosz =0or3cosz =2sinx

But 3 cos & # 2sin  as per condition given

c.cosx=0=x=nr+J,ne€’

Question92

If secz +tanz = 3,z € (0, 3) then, sinz = MHT CET 2020 (12 Oct Shift 1)
Options:

Al

B.

(S

C.
D.

S

Answer: B

Solution:

We have secx +tanxz =3 ._.(1)

We know thatsec? z — tan?z = 1

. (secz —tanz)(secx +tanz) =1 = secz — tanz = 1 _(2)

Adding (1) and (2)

10 5 3 . 4
25&(:.1*:E=>se-:::1:=§=>cosm=5:>smm=\!l—coszm=3

Question93

sin(A+B)  cos(C+D) . .
f S5 — w5 then tan Acot B = MHT CET 2020 (12 Oct Shift 1)

Options:

A.cotCcotD
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B. —tanCtan D
C.tanCtan D
D. —cot Ccot D

Answer: D

Solution:

sin(A+B) _ cos(C+D)
sin(A—B)  cos(C—D)

. sin(A+B)+sin(A-B)  cos(C+D)+cos(C—D)
* sin(A+B)—sin{A-B) ~  cos(C+D)—cos(C—D)

. 2sinAcosB _  2cosCcosD
* 2cosAsin B T —2zinCsin D

tan Acot B= —cotCcot D

Question94

The values of  in (0, %) satisfying the equation sin z cosz =

CET 2019 (02 May Shift 1)

are MHT

NI

Options:

™ ™
A. E,E

T bmw
B‘ﬁ’ﬁ

C.

o]
oolgf

Y

D.

e

s
' 4
Answer: B

Solution:
Given: Equation sin . cos z = %

then sin2z = 1

D)
_ T ET __ ™ T
20 = 5,96 = T = 135 1

Question95

The number of solutions of sin? @ = % in [0, 7] is MHT CET 2019 (02 May
Shift 1)

Options:
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A. three
B. four
C. two
D. one

Answer: C

Solution:

Given: Equation sin?¢ = 7 6 €(0, )
sinf = +-L but § €(0, 7)

V2
T 3
Then, 0 = 104
Question96

Which of the following equation has no solution? MHT CET 2019 (02 May Shift 1)

Options:
A.secl = 23
B.cosf =2
C.tan6 = 2019
D.sinf = —1
Answer: B

Solution:

Since, sinf €[—1,1], cosf €[—1, 1]
secf (—o0, —1]U[1, 00)
tanf € R

Question97

Which of the following function has period 2? MHT CET 2019 (Shift 1)
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Options:

A.

[ (3)e]

B.

cos[(3)e]
C.

cos(27x)

D.

cos(mx)

Answer: D

Solution:

Key Idea Use period of cosk# is 2—: _

. Period of cos(mz) is 2 = 2
w

Question98

The number of solutions of sin z + sin 3z + sin 5z = 0 in the interval [Z, 7] is MHT
CET 2018

Options:
A.2
B.3
C. 4
D.5

Answer: B

Solution:
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(sin x + sin 5x)+sin 3x = 0
2sin3xcos2x+sindx =10
sin 3x(2 cos 2x +1)=10

sin3x =0and2cos2x+1=0
sindz =0

Graph f(x) = sin 3x

v TN TN
0| T8 2.3 U 3=
2r 4m

I = TDF:E:T(DFI = g

.. sindx = 0 have 3 solutions
Graph f(x) = cos 2x

. _ 2 4m
LT=g and3

. . I 3 2 A
So the solution of given equationin [% s TF} are TW and 3

Question99

The number of principle solutions of tan 26 = 1 is MHT CET 2017
Options:

A. One

B. Two

C. Three

D. Four

Answer: D

Solution:

given equation is
tan20 =1  (+ive)
=20=1T, sm  9m 13w

4° 4 4
- =T 57 9 13w

8’ 87 8 8
Hence 4 principle solutions are present

Question100

The solution of the equation sin 2z + cos 2z = 0, where 7 < = < 27 are MHT CET 2016

Options:
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87 8

91 137
B 87 8
C.
lﬂ 157
8 7 8

157 197
D. 5 %
Answer: C
Solution:
Given,

sin2x +cos2x =10

- . 1 .
Multiplying by 7 on both side,
- L g 1 —
. ﬁsm23+ ﬁcosﬂhz 0
= sin (%—FQE‘):U
= 233—|—%=n?r

_ (4n-1)w

= r=-—

. _ lin 157
.= Ba.nd8

Question101

The general solution of the equation tan? z = 1 is MHT CET 2016
Options:

A. nm—+

INE]

™

C.mri%

D. 2nm + %
Answer: C

Solution:

tan’z = 1
tanxz = + 1
:ac:mrj:%
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