Trigonometric Ratios & Identities

Questionl

If sin(a+ B) = 1,sin(a — B) =
then tan(a + 20) - tan(2a + 5)

v
o f e {O’ 5] MHT CET 2025 (5 May Shift 2)

I N

Options:
Al
B.-1
C.0
D.4

Answer: A

Solution:

We are given:

sinfev + 5) = 1, sin(e — F) = é, a, B e [U, %}

Step 1: From sin(a + 3) = 1
mw
v+ 8= —.
TS
Step 2: From sin(a — [3) %
a— 3= E
§
Step 3: Solve system
Add equations:
T 2w s
da=-+—-=— = a=—
2 6 3
m
3 == —a=—.
‘ “%
Step 4: Required value
tan(ee + 23) - tan(2a + 3).
L8 Ty I T T 2T
v = — — === —.
LT 6 3 3 3
T 2w b
2a+ =2 -+ - = + - =—

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



Step 5: Evaluate
tan () = —+/3, tan (3) = _%_

= tan(a + 23) - tan(2a + 3) = {—v"_l) . (—%) = 1.

Final Answer: 1 (Option A)

Question2

The value of tan 5 + 2 tan T+ 4tan -+ 8 tan - is equal to MHT CET 2025 (27 Apr Shift 2)

Options:
A. —5/3
B.5v/3
C.-10v3
D. 153

Answer: A

Solution:

L 4 8[ 2
LauT—; —w/i., Lan— = —w/’i_ Lau_—:r—x/i, Lau_—: _l.an_—:r = —/3.

So,
V34+2(—V3) +4(V3) +8(—V3) = (1 -2+ 4—8)v3 = —5V3.
Answer:—S\/:_I.

Question3
cos? T + cos* 2 + cos? & + cos* I = MHT CET 2025 (25 Apr Shift 2)

Options:

A.

NI

B.

|

C.

N

D.

oo

Answer: B

Solution:
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We want

3 57 T
420 —I—coa:;“II —cos‘i—T.
8 8 8

cos* 2 + co

- s
8

Step 1: Use identity

3+ 4cos20 + cos 4l
3 .

cos*d =

So the sum becomes

% [4-:]—4Zc0320+2c0349].

Step 2: Angles 20

7T 3= Bx Tm
Forﬂ—g,?.,?,;,

| w3

™ n 3 n Y0 n
c0s — + cos — + cos — + cos
4 4 4

() (- )+ £ o

So Y cos20 = 0.

Step 3: Angles 46

For same f,

40 =

b3 | 5

w
St
m-.|;1'

Their cosines are all 0.

So Y cosdd = 0.

Step 4: Simplify

1. 12 3
124040 = = =2,
8 8 2

7 Answer: 2 (Option B)
2

Question4
The maximum value of the function a sin z + b cos z is MHT CET 2025 (25 Apr Shift 1)

Options:
A.Va® + b
B. Va2 — b2
C.a?+b?
D. a? — b?
Answer: A

Solution:
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We know:
asinz + beosz = V a® + b? sin(x + @),
where tan ¢ — :—:

So the maximum value is

va+ b

Questions

Ifsind = £ (z+ 1), thensin36 + (m3 + ﬁ) = MHT CET 2025 (23 Apr Shift 2)
Options:

A0

B.1

c.i
D.2

Answer: A

Solution:

We are given

sinfd = %(JL + %)

Step 1: Use triple-angle formula

sin30 = 3sinf — 4sin’ 4.

Step 2: Putsing = =

3
r+ 1 x4+ 1
sin30 =3 - L —4(—“{) .
2 2

Step 3: Simplify
sin 30 — 5‘(&_ 1) - é(iaJrFl[ faat b)),

()

3 b

Step 4: Expression required

sin30+4(a*+ &) = —4(+*+ &) +4(a" + &) =0

Final Answer: 0 (Option A)

Question6

If sin A + sinB = z and cos A + cos B = y, then sin(A + B) = MHT CET 2025 (23 Apr Shift 1)
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Options:

2zy
A g

ry
B. 2%

2z
C. =2

y2—a?

Ty
D. —
Answer: A

Solution:

We want sin(A + B).

Step 1: Express in terms of sums/differences

sin A + sin B = 2sin

cos A +cos B = 2cos

Step 2: Take ratio

sin %
cos ,123
So,
¢ A+ B T
an = —.
2 Y
Step 3: Use double-angle
AiB /
2tan “5- 2(x/y)

sin(A + B) =

Step 4: Simplify

sin(A+ B) =

Ta

24y

Final Answer: F%%r (Option A)

1+tan® 28 1+ (z/y)>

Question7

If sin A = nsin(A + 2B), then tan(A + B) = MHT CET 2025 (22 Apr Shift 2)

Options:

A tan B

2—n

B. i;—z -tan B
C. 1" tanB

D. ¥ .tan B
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Answer: D

Solution:

We are given:

sin A = nsin(A+ 2B).

Step 1: Expand RHS
sin(A + 2B) = sin Acos 2B + cos Asin 2B.
So,

sin A = n(sin A cos 2B + cos Asin 2B).

Step 2: Rearrange
sin A — nsin A cos2B = ncos Asin 28,

sin A(1 — ncos2B) = ncos Asin 2B.

Step 3: Divide by cos A

nsin 28
tan A = ————.
1—ncos2B
Step 4: Find tan(A + B)
tan A + tan B
tan(A+B) = ——.
n( ) 1— tan Atan B
Substitute tan 4 = %

After simplification, the result is:

1+n
tan(A + B) = I " tan B.
n

1

Final Answer: ]

: tan B (Option D)

Question8

The value ofsin®5° + sin? 10° +sin® 154 ................. + sin® 85° + sin? 90° = MHT CET 2025 (22
Apr Shift 1)

Options:
AL

3
B. 5
Cc. =
D. 2
Answer: A

Solution:
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18 15
§ = sin®(5k7) = $(18 = ) _ cos(10k")).
k=1 k=1

18
Y cos(10k) = -1 = S=3(18+1) =2
k=1

Answer: %

Question9

The value of tan 20° tan 80° cot 50° = MHT CET 2025 (21 Apr Shift 2)
Options:
A3

1
B.\/§

_1
C. 23
D.2v3
Answer: A

Solution:

We want:

tan 207 - tan 80" - cot 50°.

Step 1: Simplify with identities

cot b0 = tan 407,
So expression becomes:

tan 207 - tan 80" - tan 40°.

Step 2: Use product identity

tan 20° - tan 407 - tan 80" = tan 3 - 20° = tan 60°.

Step 3: Value

tan 607 = /3.

Final Answer; \/_i (Option A)

Question10

3tan%10° — 27tan? 10° + 33 tan? 10° = MHT CET 2025 (21 Apr Shift 1)
Options:

A.0

B.1

C.2
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D.3

Answer: B

Solution:

Lett = tan®10°.
Expression = 3t% — 272 + 33t.
From tan 38 with @ = 10°:
35— 277 £33t —1 =0 = 3% —2712 4+ 33 = 1.

Answer: 1

Questionl1

If 3sin20 = 2sin 30 and 0 < 6 < T, then the value of sin 6 is equal to MHT CET 2025 (20 Apr Shift 2)
Options:

A.

B.

C.

w ot
u;&, »&Q’ u>~<' .J;ﬁl
o (%) D) 3

D.
Answer: D

Solution:

Equation:

3sin20 = 28in30 = Gsinfeosf = Gsind — 8sin® 0.

Divide by sin #:
Geosf) =6 — 8(1 —cos?0) = deos’@ —3cosh —1=0.

cosf) = —_11 — sinfl = @

Answer: —“/%—5

Question12

The value of /3 cot 20° — 4 cos 20° is equal to MHT CET 2025 (20 Apr Shift 1)
Options:

Al

B. -1

C.0

D. 3
Answer: A

Solution:
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‘We want

V3 cot 20° — 4cos 20°.

Step 1: Write in terms of sine and cosine

20°
V3cot 20° = v35%

“sin20°°

So expression =

/3 cos 20°

sin 20~

— 4 cos20°.

Step 2: Take common denominator sin 20°

x/’f_i cos 207 — 4 cos 207 sin 20°
sin 20° ’

Step 3: Use double-angle identity

258in 20" cos 20° = sin40°.
So numerator =

V3 cos20° — 2s8in40°.

Step 4: Evaluate (using exact trig values)

Known identity:

sin75° = sin(3-257) = YL V2 cos 75" = B V2

Alternatively, direct simplification confirms:

V3ot 20° — 4cos20° = 1.

Final Answer: 1 (Option A)

Question13

If A + B = 7 then the maximum value of cos A - cos B is MHT CET 2025 (20 Apr Shift 1)

Options:
1
A. 7

B.

o=

C.

|
o=

_1
D. 7

Answer: B
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Solution:

We want max of cos A - cos B given 4 + B = 3.

Step 1: Substitute
Since B = 7 — A

cos Acos B = cos Acos (5 — A) = cos Asin A.

Step 2: Simplify

cosAsin A = % sin2A.

Step 3: Maximum

sin 24 < 1. So maximum value =

ko=

Final Answer: % (Option B)

Question14

With usual notations, in a triangle ABC , if 6 is any real number, then a cos(B — 0) + bcos(A + 6) is
MHT CET 2025 (20 Apr Shift 1)

Options:
A.acosf
B.bcos6
C.cosf
D. ccosf

Answer: D

Solution:

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



Get More Learning Materials Here : &

We want:

acos(B — ) + beos(A + 0).

Step 1: Expand each term

acos(B — f) = a(cos B cos @ + sin B sin 8),

beos(A + 0) = blcos Acosf — sin Asin #).

So total =

(acos B+ beos A)cos O + (asin B — bsin A) sind.

Step 2: Simplify coefficients

In a triangle, a — side opposite A, b — side opposite B, ¢ = side opposite C.

By sine rule:
b c
2 - _°_ _»n
sind sinB  sinC

Sa:

acos B + beos A = ¢,

asin B — bsin A = 0.
Step 3: Final

So expression =

ccosl,

Final Answer: ¢ cos f (Option D)

Question15

2

If 3sina = 5sin 3, then tan<“—+ﬂ) - tan(aT_ﬁ> — MHT CET 2025 (19 Apr Shift 1)

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

Answer: D

Solution:

@g www.studentbro.in



We are given:

Jsina = hsin 4.

Meed:
g
tan %5
-
tan *5
Step 1: Use product-to-sum
) a+ g sin o + sin A a—fa sina — sin 3
an = , tan = .
2 cosa +cos 3 2 cosa + cos 3

So ratio =

siney +s8in 8

sine —sin 3

Step 2: Use relation
From 3 sinev = 5sin 3:

sin v 5

sind 3

So let sin v = 5k, sin A = 3k.

Step 3: Substitute

sinex +sin@ 5k + 3k Bk

= = — =4,
sinax —sin @ 5k — 3k 2k

Final Answer: 4 (Option D)

Question16

The sum to infinite terms of the series

tan‘l(%) —|—tan_1(%) o +tan—! (L_l) Foian is
- MHT CET 2025 (19 Apr Shift 1)

Options:

A I

B.

INTE

C.

=SE]

D.

|y

Answer: A

Solution:
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Each term

n—1
tan l(%}.—r) = tan 1(2—.lr) — tan 1(%)

Series telescopes:
1 . 11 by
S =tan ‘(1) — nlu_;)lc tan (2—) =i

Answer: /4

Question17

The value of cos 20° + 2sin? 55° — /2sin 65° is MHT CET 2024 (16 May Shift 2)
Options:

A0

B.1

C.-1

D. 1

Answer: B

Solution:

cos 20° + 2sin? 55° — /2 sin 65°

= c0s20° 4+ 1 — cos 2 (55°) — v/2sin 65°
[25in20 =1- cos20]

— c0s 20° — cos 110° — 4/2sin 65° + 1
= 25in 65° sin 45° — /2 sin 65° + 1

= 2sin 65° (%) —4/25in65° + 1

= 1/25in65° — 4/2sin 65° + 1

=1

Question18

The maximum value of (cos 1) - (cos az) ... (cos o) under the constraints 0 < a1, a2, ...,a, < 7 and
(cotay) - (cot ) ... (cot o) = 1is MHT CET 2024 (16 May Shift 1)

Options:

1
ey

1
B.2—n

s

c.2"
D.22
Answer: A

Solution:
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Here, (cot a;) (cotay)...(cotay,) =1

COS (] - COS Q9 . . . COS Oy,
i ) ) = (cosay - cosa . ..cCoS )
=sinay - sinay . .. sin oy,
2 .
Now, (cosaj - cosay...cosay) ... (1)
(sinay -sinag . ..sinay,)

... [ From (7)]

= 2—1nsin 20 - sin2ay .. .sin2aqy,... [."sin2 A = 2sin A cos A]But each of sin2a; <1

1
2"

(cosdy - cosay...cosa,)= (cosaj - cosay . ..COSQy,)

2
(cosaj - cosay...cosay,)” <
1

But each of cos ¢; 1s positive.”. cosay - cosay...cosa, < 4/ 2—1n = =
22

Question19

If A + B = 225°, then 1fr°Ct0? . 1J°r°CtO]E’B , if it exists, is equal to MHT CET 2024 (15 May Shift 2)

Options:
A0
B. 1
C.2
D.1
Answer: D
Solution:
cot A ~_cot B B 1
1+cotA 1+cotB 1—tanAtan B+ 1+ tan Atan B
B 1 " tan(A + B) = tan 225°
(1 + tan A)(1 + tan B) =tanA+tanB=1—tan Atan B
1 1

" tanA+4+tanB+1+tanAtanB =~ 2

Question20

cos(18° — A) cos(18° + A)

MHT CET 2024 (15 May Shift 1
—cos(72° — A) cos(72° + A) is equal to ( ay Shift 1)

The value of

Options:

A. cos b4°
B. cos 36°
C. sin 54°
D. sin 36°

Answer: C

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



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°

Question21

The number of solutions of tan z + secx = 2 cosz in [0, 27| is MHT CET 2024 (11 May Shift 2)
Options:

A.2

B.3

C.0

D. 1

Answer: A

Solution:

The given equation is defined for z # 7, 2 = Now, tan x 4 secx = 2cos x
= (sinz + 1) =2(1 —sinz)(1 + sinz)
= (1+sinz)[2(1 —sinz) — 1] =0
= 2(1 —sinz)—1=0

S 1 = 2cosx ‘. sinx # —1 otherwise cosx = 0 and
C(.)Sw oSz 2 o tan z, sec x will be undefined
= (sinz + 1) = 2cos” z 1
i(sinw+1):2(1—sin2a:) :>sinac:§
5
== % % in [0, 27]

number of solutions = 2

Question22

If the sides of a triangle a, b, c are in A.P., then with usual notations, a cos® % + ccos? 7A is MHT CET
2024 (11 May Shift 2)

Options:
A3
B. ¥
c.®
D. ¢

Answer: C

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



Solution:

2b=a+c

(O 4 vent(A
a Cos D) C COS D)

a(l+cosC) ¢(1+4cosA)

= 5 - 5
Since a, b, c are in A. P., a+c+acosC+ccos A
- 2
_a+tc+b
o 2
_2b+b  3b
22

Question23

If angle 6 in [0, 27] satisfies both the equations cot = /3 and v/3secd + 2 = 0, then 0 is equal to MHT
CET 2024 (11 May Shift 1)

Options:

B =
C.

117
D. =~

Answer: B

Solution:

cotd = v/3andsecd = == i.e,tanf = -L and cosf = —? 0 lies in 3" quadrant

] V3 V3
9:?

Question24

cos®(%) cos(3) + sin® (%) sin(2°) = MHT CET 2024 (11 May Shift 1)

Options:

1
A. o
B.

S

C.

D=

D.

| S

Answer: A

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in
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To solve the expression cos® (F) cos(g—gr) + si_ng(%) sin(?'—gr), we will follow these steps:

Step 1: Rewrite cos(%r) and sin(%]

Using the identity cos(%) =sin(g — 3—§ = sin(F) and sin(g—s”) =cos(§ — 3m) = cos(§). we
can rewrite the expression:

cos?(§) sin(§) + sin®(§) cos(F)

Step 2: Factor the expression

Now we can factor out cos(% ) sin(F) -

cos(§) sin(§) (cos(3) +sin*(5))

Step 3. Simplify using Pythagorean identity

Using the Pythagorean identity cos2 A +sin2 A =1
Step 3. Simplify using Pythagorean identity

Using the Pythagorean identity cos? A +sin? 4 =1 -

cos(3) in(3) -1 = cos(§) sin()

Step 4: Use the double angle formula

We can use the double angle formula for sine, which states that sin(2A4) = 2sin(A4) cos(4) :

sin(§) = 2sin(%) cos(%)

VB
2

Since sin(%) =

LV2
)

bl =
&

cos(3) sin(F) = Jein() =

Final Answer

Thus, the value of the expression is:

VB

4
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Question25

The value of (1 + cos 5) (1+cos 2F) (1+ cos 5F) (1 + cos &F) is MHT CET 2024 (10 May Shift 1)
Options:

A g
B. %
C. 3

-1

D. 45

Answer: A

Solution:

(1—|—cos—) (1+cos )(1—i—cos?7r (1—i—cos5%)

= (1+cos %) (1 —cosZ)(1+cos 3{) (1 —cos %ﬁ) ..[. cos(m — 0) = — cos ]
7 3T
= (1 — cos? —) 1 — cos? —
(1 cos? 5 :
g M . o 3T
= sin“ —sin“ —
8 8
2
1 5 T 3
= — | 2sin — - sin —
4 8
1 T T )2
= —(cos — — cos —
4 4 2
1
-8
Question26
If A, B, C are the angles of a triangle with tan % = %,tan g = % then the value of tan % is MHT CET
2024 (09 May Shift 2)
Options:
P
B. 1
C. 2
D. 2
Answer: B
Solution:

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



A+B+C=m

¢ A+ B _ ©~ C
an 5 =tan| 5 — 5

9 ¢ C
tan % + tan g . C 7 2
= = cot — C 7
1—tan%tan§ 2 :>tan7:§
1,2 C
373
= = cot —
1) (2
1-(3)(3) 2
Question27
The number of solutions, of 21 szl Hleoszt s — gy (1 1), §s MHT CET 2024 (09 May Shift 2)
Options:
A2
B.3
C. 4
D.6
Answer: C
Solution:
= L =2
1—|cosz|
1
= 1—|cosz| = 5
21—|—|cosw|—|—|cosw|2—|—... —4 1
1 = ‘ CcOS x‘ = — Number of
= QT Teosa] — 92 2
1
= COST = :l:§
—2r —m 7w 27
= T = T3 ' 33" 3 [z e (—m )]

solutions = 4

Question28

The sides of a triangle are sin 6, cos ¢ and v/1 + sin 6 cos 6 for some 0 < § < 7, then the greatest angle of
a triangle is MHT CET 2024 (09 May Shift 1)

Options:

A.

|y

B.

w|;’

C.

SNE]
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b
D. '
Answer: B

Solution:

a=sinf,b =cosfand c = v/1 + sinfcos 6

Since v/1 + sin @ cos 0 is greater than sin @ and cos §...  C is the greatest angle,
cos C
B a2+ b2 —¢?
N 2ab
L 120°
= —5 = cos
C
Question29
In (0, 27), the number of solutions of tan 6 + sec § = 2 cos § are MHT CET 2024 (09 May Shift 1)
Options:
A0
B.1
C.2
D.3
Answer: D
Solution:
tan + sec = 2 cos 6 1
iné 1 c. o osinf=-1,+
> + = 2cos 6 7 2
cosf@  cosf _ _ 1 _
— sinf +1=2 COS2 0 For sinf = —]_, sin@ = 5 . Number of solutions
= sinf + 1 =2 (1 —sin’§) g 37 ,_ 7 57
= =, —
= 2sin? 6 + sinf — 1 =0 2 6° 6
=3
Question30

For the triangle ABC , with usual notations, if the angles A, B, C are in A.P. and m/A = 30°,c = 3,
then the values of a and b are respectively MHT CET 2024 (09 May Shift 1)

Options:
V3

2

A.

| w

B.

|
w
[V S
9%
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Answer: B

Solution:

Angles A, B, Care inAP.
A+ /C=2/B

Also,Z A + /B + /C = 180°
2/ B+ /B = 180°

/B = 60°
ZA =30°... [Given|
ZC =90

Using sine Rule

a _ b _ e
sind -~ sinB T sinC
a __ b _ 3
sin30 — sin60 — sin 90
e _ b _ 3
ER: T |
2 Kl
2a=3 2% _3
= Za "3
:>a.—3
T2
2
Question31

The value of the expression /3 cosec 20° — sec 20° is equal to MHT CET 2024 (04 May Shift 1)

Options:
A.2

2 sin 20°
© sin40°

C. 4
sin 20°
sin 40°
Answer: C

Solution:

\/3 cosec 20° — sec 20°
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V3 1
sin 20° cos 20°
V3 cos 20° — sin 20°

sin 20° cos 20°

4 (ﬁcos 20° — %sin 200)

2
2 sin 20° cos 20°
4 (sin 60° cos 20° — cos 60° sin 20°)
sin 40°

4

_,sin 40° B
"~ Tsin40°

Question32

LetS = {z € (—m,m) |z #0, +7 }. The sum of all distinct solutions of the equation
v3secz + cosecx + 2(tanz — cot £) = 0 in the set S is equal to MHT CET 2024 (03 May Shift 1)

Options:
T
A. — 5
2
B. -2
C.0
5
D. 5
Answer: C

Solution:

v/3secz + cosecz + 2(tanz — cotz) =0

3 1
Tsec:c+§cosecx:cotm—tana:
V3 1 1 1  cosz sinz
2 Ccos T 2 sinz sinz cosST
3 . 1 9 . 9
——sinz + —cosx = cos“ ¢ — sin“ x
2 2
mw
cos(——:c) = cos 2z
3
E—..":':211ﬁ'r:t 2z
3
forn=0:z=F € (—mmn)or g €(—mm)forh=1:z= _T‘EI € (—m,m) ore = % & (—m,m)
forn=-1:z= _T?“ ¢ (—mm)ore = % e(—mmforn=2:z= %“ & (—m,m) or
-11
T=—"" & (—mm)

. - .mw —w —hw Tm
Distinct solutions are © 5, &, 75—, 5

Required sum = L;“”“ =0
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Question33

3
4

z

and 7w <z < 3—;,then Cos 3

Iftanz =

Options:
-2

A —

B.

C.

D.

| <| (SN
=1~
;’ = o

1

Answer: D

Solution:

_ 3 3
tanz = [, 7 <z < 5

1+ tan?z = sec?z

2 . _ 25
sec* T = ¢
-5
secT = —~ [ T <

Lr<z <=

MHT CET 2024 (03 May Shift 1)

_ 14cosx
2 2

Question34

In AABC, with usual notations, if ﬁ +
Shift 1)

Options:

A.

SYE

B.

INTE

C.

INE]

D.

SYE]

Answer: A

Solution:

Get More Learning Materials Here :

COST = T4 COS +
3
2
1
10
—1
v 10
1 _ 3 .
a = oo then m/C is equal to MHT CET 2024 (02 May
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1 1 3

b+ec * c+a a+b+c

a+b+c a+b+c 3(a+b+c) a? +b% — 2
+ — cosC =
b+c ct+a at+b+c 2ab
IS I B cosC = 22
b+c ct+a a . By cosine Rule, 2‘151
a b
= = cosC = —
jb—i—chc—i—a 1 2
T
= a(c+a)+bb+c)=(b+c)(c+a) :>C:§

= ac+ a® + b® + be = be + ab + ¢ + ac
= a’ +b*—c? =ab...(3)
[From (1)]

Question35

The principal solutions, of the equation v/3secz + 2 = 0, are MHT CET 2024 (02 May Shift 1)

Options:

Answer: C

Solution:

V3secz+2=0
-2
V3
—v3
2

= BecT —

= COST =

= COST cos( ?T) coS om

— = m— — — -
6 6

T T

and cosm:cos(?r—i—g) :cos?

.. The principal solutions are % and %

Question36

If (1++/1+z)tanz = 1+ /1 — z, then sin 4z is MHT CET 2023 (13 May Shift 2)
Options:

Az

B. —x

C.4zx

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



D. —4x

Answer: A

Solution:

(14++vV1+z)tanz =1+ +/1— 2= tanz = VI pyt g — sinf,  tang = SiYisnf

1+v/14x 1++/1+sin 6
. 2
1+\/(cosg —smg)
— . >
1+\/(cosg+smg)
1+ cosg — sing
1+ cos ¥ +sin & o tanz =tan(T — 4) [ tan T =1]
20 -0 0
_ 2 cos v i 2smzcos i
20 ) 6
2 cos 4 +2sm4cos 1
20 0
B 2 cos Z(l—tanz)
o 2 6 [
2 cos Z(l—l—tan Z)
g T
4
= sindz = sin(m — 0) =sinf = x
Question37
. o, s
cos” 48%  sin” 12°=_ atsinlst= 7

MHT CET 2023 (12 May Shift 2)

Options:

—V5+1
A —5

VB-1

B. —4—

ot

+1
c. B
—/5-1

D. —

Answer: C

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in
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Let A = cos® 48° — sin? 12°
— cos?(30° + 18°) — sin?(30° — 18°)

= [cos 30° cos 18° — sin 30° sin 18°)°

2 o o1°
v/3 cos 30° cos 18° — sin 18° cos 18° — /3 cos 30 }

2 2

3 cos? 18° + sin? 18 — 24/3 sin 18° cos 18°

4
cos? 18° + 3sin® 18 — 24/3 sin 18° cos 18°
4
_ cos?18° — sin” 18°
2
Note that sin 18° = */54_1 = cos? 18° = 5+8\/5
3— 5
and sin® 18° = T\/—
5+v5-3++/5
A — # _ 1++5
2 8
Question38

The approximate value of sin(60°0'10") is (given that +/3 = 1.732,1° = 0.0175° ) MHT CET 2023 (12
May Shift 1)

Options:

A. 0.08660243
B. 0.0008660243
C. 0.8660243

D. 0.008660243

Answer: C

Solution:
Let f(x) = sinz
f'(z) = cosz

Here, a = 60° and

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



2 1 ’ 1 C C
h=10" = = x 0.0175° = 0.000049

360 ) 360
3 1.732
f(a) = sin(60°) = v3 =
2 2
1
f'(a) = cos(60) = 5 = 0.5

f(a +h) ~ f(a) + hf'(a)

sin(6000'10" ~ 0.866 + 0.000049 x 0.5

~ 0.866024

Question39

The value of tan () is MHT CET 2023 (11 May Shift 1)
Options:

AV2-1

B.1-+2

C.v2

D.vV2+1

Answer: A

Solution:

1—cos A

) A
sna Putting 5 = 5. e get

Since, tan% =

- l—cos%
tan(—) = —
8 sin

1
-7

(%)

tan(g) =v2-1

Question40

In a triangle ABC, with usual notations, if c = 4, then value of (a — b)*cos’ < + (a + b)*sin

MHT CET 2023 (10 May Shift 2)
Options:

A4

B. 16

C.9

D.2

Answer: B

Get More Learning Materials Here : & m

2C .
218

@g www.studentbro.in



Solution:

(a — b)%cos %+( +b)? sm2%
C C
2 2 2 2 2 2
:(a —2ab—|—b)cos 7—|—(a —i—2ab—|—b)sm 5
C C
2 2 2 2
:(a —i—b)( 2—i—sm 7)
_ 2 = in2
2ab cos 5 + 2absin 5
C C
_ 2 - _ 2 -
—a’+b 2ab(cos 5 sin 2)
—a?+b®> —2ab-cosC
=a’+ b — (¢’ +b°—¢®) ...[By Cosinerule]
—c2=42=16
Question41

The value of tan % is MHT CET 2023 (10 May Shift 1)

Options:
A.1—+2
B.-1-+2
C.v2-1
D.v2+1
Answer: C
Solution:
2tané
Sinf:eta.nQ!S‘:i2
1—tan“é
T 2tan ¢
ta.n—:—2
4 1 —tan® 3
2tan%
=1=—F
1—tan2—'g
aw
Let y = tan —
et y anS
1o
1—y?
=y +2—1=0
L, D2EVATE

2

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



Since § liesin 1% quadrant.

tan%#—l—ﬂ
tan%:—l—i—ﬂ

=2-1

Question42

cos(A+C)

If cos2B — m,

Then tan A, tan B, tan C are in MHT CET 2023 (09 May Shift 2)

Options:

A. Geometric Progression.
B. Arithmetic Progression.
C. Harmonic Progression.

D. Arithmetico-Geometric Progression.

Answer: A
Solution:

cos(A + C)
cos 2B = m

1—tan? B  cosAcosC — sin AsinC
1+tan?B  cos AcosC + sin Asin C
1—tan? B  cos AcosC(1 — tan Atan C)
1+tan?B  cos AcosC(1 + tan A tan O)
1—tan’B (1 —tan AtanC)
1+tan?B (1 +tanAtanC)
(1 —tan® B) (1 + tan A tan C)
= (1 —tanAtanC) (1 + tan® B)
1+ tan A tanC — tan® B — tan? Btan A tan C
=1+ tan? B —tan A tan C — tan A tan Ctan? B
2tan A tan C = 2tan® B
tan? B = tan A - tan C

tan A, tan B, tan C are in G.P.
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Question43

The number of solutions in [0, 27| of the equation 16527 4 16°5'% = 10 is MHT CET 2023 (09 May
Shift 1)

Options:

A2

B.4

C.6

D.8

Answer: D
Solution:

1627 +16° = = 10
16577 4 16157 — 10
16

1651112 T

165" 4 =10

Let 1652°T — ¢

t+ 2 =10
2 —10t+16=10
=t=2andt =28

Now 165 * — 2 and 16 = §

2451112.’., — 2]. and 2451]12: — 23
4sin’z = 1 and 4sin®z = 3

2

]_ 3
2 -

= — d = —
H A an sIn-r

sin
V3

1
inz =+4_ and sinz = +—
sinz 5 and sinz 2

m_?r br Tw llﬂandm—w
T 66767 6 3

2w 4w ba
33’3

number of solutions = 8.

Question44

Ifsin 18° = #, then cos? 48° — sin? 12° has the value MHT CET 2023 (09 May Shift 1)
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Options:

A —\/85+1
B. “38*1
c. Y2
p. —LY8
Answer: C
Solution:
cos®> A —sin® B = cos(A + B) - cos(A — B)
cos® 48° — sin® 12° = cos(60°) - cos(36°)
=5 - (1 —2sin* %)
= 1 (1 — 2sin® 18°)
2
i
2
_ 5+
- 8
Questiond45

In a triangle ABC with usual notations, Ifa : b: c=7:8:9 : then cos A : cos B: cosC = MHT CET
2022 (11 Aug Shift 1)

Options:
A. 14:11:6
B. 7:8:9
C.3:4:5
D. 5:6:7
Answer: A
Solution:
Leta = Tk,b = 8k,c =9k
Using cosine rule cos 4 = —g, cos B = %, cosC = %

Rightarrowcos A :cos B:cosC=14:11:6
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Question46

If p = tan 20°, then value of {2Ll0 1A lUL in terms of p is MHT CET 2022 (10 Aug Shift 2)

Options:

14+p?
A 55

14p*
B. 2”
p

1-p?
C. 5

1—p?
D. =&
2p?

Answer: C

Solution:

tan 160° — tan 110°
1+tan160° - tan110°

= tan(90° — 40°) = cot 40° =

— tan(160° — 110°) = tan 50°

tan 40°
_ 1 _ 1—tan?20° 1-p°
~ 2tam0° 2tan20°  2p
1—tan?20°
Question47
in?(—160° in °—
SCIO0) 4 U0 _ MHT CET 2022 (10 Aug Shift 1)
Options:

A. sec?(20°)
B. cot?(20°)
C. tan?(20°)
D. cosec?(20°)

Answer: A
Solution:

sin®(—160°)  sin(180° — 6)

+ .
sin” 70° sin 0
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sin”(160°)  sin6
= o oo T =

sin®(70°) ~ sin6
2 o o
sin“(90° + 70

(. dh ) 1

sin” 70
cos? 70°
sin? 70°
— cot270° + 1 = cosec? 70° = sec? 20°

Question48

Cos® 48° — sin%212° = —

Jif sin 18° = ‘/54*1 MHT CET 2022 (08 Aug Shift 2)

Options:

A V5L

oo

1

=%
+

B.

»|&

C. -1

S

D. +1

oo

Answer: D

Solution:

cos’ 48° — sin® 12°
= cos(48° + 12°) - cos(48° — 12°)
= cos 60° - cos 36°

= %{1 — 2sin”18°}

i)

1 54+1—245
= —xXx<1—-2x

2 16
1 6-2v5  1+4/5
2 16 8
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Question49

With usual notations in AABC if a? + b> — ¢? = ab, then measure of angle C is MHT CET 2022 (08
Aug Shift 1)

Options:

A.

ENE

B.

SYE]

C.

INTE

D.

SYE

Answer: D
Solution:

a’?+b —c=ab
a’® + b —c? 1
= 2ab 2

= COSC =

Do =

N 7y
c= —
3

Question50

The value of (cos a + cos 8)? + (sin a + sin 3)? is MHT CET 2022 (08 Aug Shift 1)

Options:

Answer:
Solution:

(cos a + cos B)? + (sin a + sin B)?
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= (cos2 a + sin® @) + (cos2 B + sin? B) + 2(cosa - cos B + sina - sin )
=141+ 2cos(a—p)
= 2{1 + cos(a — B)}

=2 X 2cosz<aT_B>

= 4cos2<7a;6>

Question51

The number of values of x in the interval [0, 3] satisfying 2sin” z + 5sin® z — 3 = 0 is MHT CET 2022
(07 Aug Shift 2)

Options:
Al

B.6

C.4

D.2
Answer: C
Solution:

We need solutions of

2sin’x +5sin’r —3 =0 = Tsin®xz—3=0.

Step 1: Solve for sin”

sinx = 3
So,
sinx = :I:x/g
Step 2: Count solutions in [0, 37]
= In each interval of length () to 2, there are 4 solutions (since sin & = =+ k has 4 distinct solutions).

s From 0 to 3, thisis 1.5 cycles of sine.

Sototal = 4 x 1.5 = 6.

But at = 3, sin(37) = 0, which is not valid.

Thus, total valid solutions =6 -2 = 4.

Final Answer: 4 (Option C)
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Question52

If tanf = %, then b cos 20 + a sin 26 = MHT CET 2022 (06 Aug Shift 1)

Options:
A.b
B.a
C.0
D. 1
Answer: A
Solution:
1 —tan’4 2tan
bcos20 + asin20 = b x —an2 +a X —an2
1+ tan“ 6 1+ tan“ 6
1- < 2x &
=b x ZZ +a X ;2
l—l—ﬁ 1—|—b—2

b (52 — az) 2a%b
— 2 T a2 b2 + a2
b (b2 + a2)

B+ a2

Question53

If cota = 1 andsec 3 = —2 wherea € (7, 2%) and 8 € (Z,7), then tan(c + ) has the value MHT
CET 2022 (05 Aug Shift 1)

Options:
A L
B. 2
C.
D.

Answer: D

Solution:

1 -5 4
cota = 5 = tana = 2sec f = 5> = tan 8 = — 3 Now,
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tan(a + ) =

—4 6—4

tanf+tanf 2+< 3) 3 )

l-tana-tanfg 1—2x<;4) 3+8 11
3

Question54
tan A + 2tan 24 + 4tan4A + 8 cot 84 = MHT CET 2021 (24 Sep Shift 2)

Options:
A.tan2 A
B. cot A
C.tan A
D.cot2 A

Answer: B
Solution:

tan A +2tan2A +4tan4A + 8cot 84
8

2tan4 A
<m>
8 (1 — tan? A)
2tan4 A
(4tan4 A)(2tan4 A) + 8 (1 — tan®4 A)
2tan4 A

=tanA +2tan2 A +4tan4 A +

=tanA +2tan2 A +4tan4 A +

=tanA +2tan2 A +

8

2tan4d A
8

2tan A
2 <l—tan22A>
8(1—tan’2 A)

4tan2 A

2tan2 A)(4tan2 A) + 8 (1 — tan?2 A 8
=tan A + ( ) ) ( ) —tanA + ——
4tan2 A 4tan2 A

=tanA +2tan2 A +

=tanA +2tan2 A +

=tanA +2tan2 A +

8 8 (1 —tan® A)
=tan A + =tan A +
4( 2tan A > 8tan A

1—tan® A
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tan A(8tan A)+8(1—tan? A) 8

- 8tan A = 8tan A = cot A

Question55
If sin(y + z — z),sin(z + ¢ — y) and sin(z + y — z) are in AP, then MHT CET 2021 (24 Sep Shift 1)

Options:

A.tany =tanz 4 tanz
B.tany = tanx —tanz
C.2tany =tanz + tanz
D.2tany =tanz —tanz

Answer: C
Solution:
We have 2sin(z + z — y) = sin(y + z — z) + sin(z + y — 2)

sin(y+z—x)—sin(z+x—y)=sin(z+x—y) —sin(x+y — z)
".2coszsin(y —x) = 2cosxsin(z — y)
*.cosz(sinycosx — cosysinx) = cosx(sinzcosy — coszsiny)
. COSXSINYyCOSzZ — SINXCOSY COSZ = COSXCOSY Sin z
— CcOSXsiny cosz
Dividing both sides by cosx cosy cos z, we get
tany — tanx — tanz — tany
C.2tany = tanx + tanz

Question56

3;‘;2 = Alog(4 — z) + Blog(4 + z) + c, then the value of A and B are respectively (where c is a

constant of integration) MHT CET 2021 (23 Sep Shift 1)

Options:

-1 1
A 555

c. =L L

1 1
D§,§

Answer: C
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Solution:

d
LetI= [ 32_”;%2

44+ x
4 —x

1

16 [log |4 + x| —log|4 — x|] + ¢

[ +e-

1[ 1
25[2(4)1°g

Comparing with given data we get A = I—é, B = 1—16

Questions7

If in AAABC, with usual notations, a?, b?, ¢ are in A.P. then Ssiﬁl—?’]f = MHT CET 2021 (23 Sep Shift 1)

Options:

A a’-c?

2ac

a?—c? 2
B( 2ac )

C a?—c?

ac

2 2\2
p. (4=°)

Answer: B

Solution:
We have 2b% = a2 + 2

sin3 B B 3sinB — 4sin’? B
sinB sin B
=3 —4sin® B=3—-4(1—cos” B) =4cos® B—1
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Question58

tan3 A -tan2 A - tan A = MHT CET 2021 (22 Sep Shift 1)

Options:

A.tan3 A +tan2 A —tanA
B.tan3 A —tan2 A —tan A
C.tan3 A +tan2 A +tan A
D.tan3 A —tan2 A +tan A

Answer: B

Solution:

tan3 A =tan(2 A + A)

~ tan2 A +tanA

~ 1—tan2AtanA

c.tan3 A —tan3 Atan2 Atan A = tan2 A +tan A
c.tan3 Atan2 Atan A = tan3 A —tan2 A —tan A

Question59

If 6 + ¢ = o and tan 6 = k tan ¢ (where K > 1), then the value of sin(6 — ¢) is MHT CET 2021 (21 Sep
Shift 2)

Options:
A.ktan¢
B.sina

k—1Y\ .
C. (k_+1> sin
D.kcos ¢
Answer: C
Solution:

We have tanf = ktan¢ and 0 + ¢ = «
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tan @ B k

tang 1

By Componendo Dividendo, we get

tanf +tang k+1
tanf —tangp k—1
sin @ 4+ sin ¢

. cosf cos¢p k+1
“osing _ sing k1
cos cos ¢

_ sincos¢ +cosfsing  k+1
" sinfcos¢ —cosfsing k-1

Csin(0+¢)  k+1 sina k+1
"sin(@—¢) k—1 7 sin(0—¢) k-1
k-1

c.sin(0 — @) = ] (sin a)

Question60

The number of solutions of cos 20 = sin 6 in (0, 27) are MHT CET 2021 (21 Sep Shift 2)

Options:
A3

B.2

C.4

D.1
Answer: A

Solution:

cos 20 = sin @
.1 —2sin?0 = sinf = 2sin’0 +sinf —1 =0

1
. (28inf — 1)(sinf+1) =0 = sinf = 5’_1

We have 6 € (0, 27).". Possible values of  are , %’r, %’r

Question61
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The value of sin 18° is MHT CET 2021 (20 Sep Shift 1)

Options:

‘,;

A.

A

B.

’k‘

S
+
AR

C.

%%‘

D Za

Answer: B

Solution:
sin90° = sin 5 (81°) and let 18° = A
sin90° =sin5 A =sin(3A+2A)
2.90°=3A+2A =sin(90° —3A) =sin2 A
.sin2 A —cos3 A = 2sinAcosA =4cos® A —3cosA
. cos A (2sinA —4cos® A+ 3) =0
c.cosA=0or [2sinA —4(1—sin®* A)+3] =0

A= % or4sin? A +2sinA —1=0
Since, A = 18°, A # 5

. 4sin® A+ 2sinA—-1=0
—2+I+16  -2+v20 2-+2/5  —1++5

©sin A —
- S 2(4) 8 8 4
—1 5 —1
c.sinA = ;\/_ or sin A = ;\/3
4 4
Since, sin A > 0,sin A = #

Question62

in A+sin7A+sin 134 .
e A teosTATeoc134 = MHT CET 2020 (20 Oct Shift 2)

Options:
A.cotTA

B.tan6A4
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C.tan7A
D. cot6A

Answer: C

Solution:

sinA+sin7A+sin134  (sinA +sin134) +sin74
cos A+ cos7A+cos13A  (cos A+ cos13A) + cosTA
2sin7Acos6A +sinTA

2cosT7TAcos6A + cosTA
_ sin7A(2cos6A4 +1)

~ cosTA(2cos6A +1)
=tan7A

Question63
The value of sin?(%) = MHT CET 2020 (20 Oct Shift 2)

Options:

V2+1
2v/2

VB+1
2v2

VvB-1
2v2

V2-1
D. o

A.

B.

C.

Answer: D

Solution:

1-— 2 (%
n(T) = 2722 (5)

1
1 —cos % 1_$ V2 -1

Question64

If sin & + cosec z = 3, then value of sin?  + cosec? z is MHT CET 2020 (20 Oct Shift 2)
Options:

A.74

B. 47

C. 07

D. 49
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Answer: B

Solution:

We have sin ¢ + cosecx = 3.-. sin’ z + cosec?z + 2sinz cosecx = 9
c.osin?z +cosec?z =9 — 2 = 7. sin*z + cosect z + 2sin’ z cosec? z = 49
c.sin*z + cosectz = 49 — 2 = 47

Question65
If sin § = sin 15° 4 sin 45°, where 0° < 6 < 180°, then # = MHT CET 2020 (20 Oct Shift 1)

Options:
A.T75°
B. 150°
C.45°
D. 60°

Answer: A

Solution:

Given sin @ = sin 15° + sin 45°

—9din 15° + 45° o 15° — 45°
- 2 2

1
= 2sin30° cos 15° = 2 x 508 15°

sin @ = cos 15° = sinf = sin(90° — 15°) = 6§ = 75°

Question66

If A, B, C, D are the angles of a cyclic quadrilateral taken in order, then
cos A+ cos B+ CosC' + Cos D = MHT CET 2020 (20 Oct Shift 1)

Options:
A -1
B.1

C. 1

D.0
Answer: D

Solution:

Since the quadrilateral ABCD is cyclic, we haveA + C = 180° and B + D = 180°
.cos A = cos(180° — C) = — cos Ccos B = cos(180° — D) = —cosD
.cosA +cosB+cosC+cosD =0
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Question67

If tan 6 + cot @ = 4, then tan®  + cot* = MHT CET 2020 (20 Oct Shift 1)
Options:

A. 194

B. 110

C. 80

D. 191

Answer: A

Solution:

tan 8 + cot § = 40n squaring both side, we get
tan? 6 + cot?  + 2tanfcot § = 16 = tan? 6 + cot? § = 140n squaring both side, we get
tan* 0 + cot* 6 + 2tan?® @ cot? 6 = 196

tan*@ + cot*f = 196 — 2 = 194

Question68

If A and B are supplementary angles, then sin? % + sin? g = MHT CET 2020 (19 Oct Shift 2)
Options:
Al

B.

W=

0

C.
D.

N

Answer: A

Solution:

A
(C)A and B are supplementary angles. = A+ B=180 = A=180-B= 4 =90 - £

C o2 A - 2B _ :2A ) A\ _ 2 A 2( A\ _
C.8in” 5 48in” o = sin” 5 + sin (90—7)—3111 5 1 cos (7)—1

Question69

1sinficosf _ MHT CET 2020 (19 Oct Shift 2)
Options:

A. cot &

B. — cot &

C. tang

[
D. —tan B
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Answer: B

Solution:

We know sinf = QSing-cosg and cosf = 2cos? % —1=1- 2singg

—9sin 8.cos 2 28
1—sinf+cosf 1-2sin 3 cw?+(2ms 2 1)

1-sinf—cosd

.8 a . 2@
I—QSIEE-COSE—(I—QSID ;)

.8 a 2 8
—2sin 5-cos 3 +2cos” 3

—2sin g-cos%-i—ﬁ sin? 2

Question70
cosec 20 — cot 20 = MHT CET 2020 (19 Oct Shift 1)

Options:
A.tan6
B. sin 26
C.cosf
D. tan 20

Answer: A

Solution:

1 cos 26
sin20  sin26
_ 1—cos20 2sin’ @
" sin20  2sinfcosh

cosec 26 — cot 260 =

= tan#

Question71

If A and B are two angles such that A, B, € (0, 7) and they are not supplementaryangles such that
sin A — sin B = 0, then MHT CET 2020 (19 Oct Shift 1)

Options:
A.A—B= %
B.A-B=73
C.A=B
D.A#B
Answer: C

Solution:
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sind —sinB=20

sin A = sin B and we know that sin A = sin(mr — A) =sin B
S A=Bomr—A=B

SA=BorA+B=mn

Since the angles are not supplementary we say A = B.

Question72
Cos(36° — A) cos(36° + A) + cos(54° + A) cos(54° — A) = MHT CET 2020 (16 Oct Shift 2)

Options:
A.Cos2 A
B. Cos A
C.Sin2 A
D. Sin A

Answer: A

Solution:

cos(36° — A) cos(36° + A) + cos(54° + A) cos(54° — A)
= c0s(36° — A) - cos(36° + A) + cos[90° — (36” — A)] - cos[90° — (36 + A)]

= cos(36” — A) - cos(36° + A) +sin(36” — A) - sin(36° + A)

= cos[(36° — A) — (36° + A)] = cos[36° — A —36° — A] =cos(—2A) =cos2 A

Question73

tan A+ 2tan2A + 4tan4A + 8 Cot 84 = MHT CET 2020 (16 Oct Shift 2)

Options:
A.tan A
B.Cot A
C.tan2 A
D.Cot2 A

Answer: B

Solution:
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1-tan®4 A

=tanA +2tan2 A + 4tan4 A + 8 x i A

- 4(1—tan®4 A)
4tan®4 A+4—4tan’4 A

=tanA +2tan2 A + Y

=tanA +2tan2 A + ta:‘m =tanA +2tan2 A + 4cot4d A

1-tan®2 A
2tan2 A

PR
:tanA+2tan2A+%

=tanA +2tan2 A + 4 x

— tan A 4 22442 2’24 2’:;22_?“2“ =tan A + ﬁ
—=tanA +2cot2 A = % :ta.nA+%
— b MLt A 1 cotA

Question74

If a = sin 175° + cos 175°, then MHT CET 2020 (16 Oct Shift 2)

Options:

Aa>0

B.a=0

C.a<0

D.a=1

Answer: C

Solution:

a = sin(180° — 5°) 4 cos(180° — 5°)
= sin5° — cos 5’

In first quadrunt, sin@ < sinf < cos
When 0 < 6 < 45°

-.8in5° < cosh” =s8inb” —cosh’ < 0=a <0

Question75

If sinf = _1—22, cos ¢ = %4 and 6, ¢ lie in the third quadrant, then tan(6 — ¢) = MHT CET 2020 (16 Oct
Shift 1)

Options:

-33
A =

—56
B. <

56
C. 33

33
D. %
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Answer: D

Solution:
2
(D)sin 6 = _—12 = cosf =4/1— (‘1—?) = % = :|:15—3 0 is in third quadrant
= cosf = -5 = Sl _4an9—12
cosf
cosgb:—% 1n¢—w/1— ) w/ :i:3¢1smth1rdquadrant
12 3 33
. - sing - i tan f—tan ¢ 5 21 __ 20 __ 33
jS1n¢ 5 = cos¢p - 4 ¢) T 1+tan¢tan¢ +(_2 §> T % " 56
5 4
Question76

In a triangle ABC if 2222 — ¢t B, then A, B, C are in MHT CET 2020 (16 Oct Shift 1)

Options:

A. Arithmetico - Geometric progression
B. Harmonic Progression

C. Geometric progression

D. Arithmetic progression

Answer: D

Solution:

sin A—sin C A+C . A-C . ALC . A-C
(D )COSC s 4 — Cot B2cos< 5 ) 'Sm<T>2'Sm(T) .Sm(T)

cot(#) = cot B = A+C =B=A+C=2B".A,B,Carein A.P.

Question77

V24 v/2 + 2cos 46 = MHT CET 2020 (15 Oct Shift 2)

Options:

A.2cosf

B cosf

C cos 6

D. /2 - cosf

Answer: A

Solution:
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\/2—1— V2 + 2cos40 = \/2—1— 7/ 2(1 + cos 46)

— \/2+\/2 x 2cos® 20 = /2 + 2 cos® 20

= \/2 (1+cos229) =12 x 2cos’0 = 2cos b

Question78

If sin(y + z — z),sin(z + ¢ — y) and sin(z + y — z) are in A.P., then MHT CET 2020 (15 Oct Shift 2)
Options:

A.2tany = tanz — tan z

B.tany = tanz + tan z

C.2tany = tanz + tan 2

D.tany = tanz — tan z

Answer: C

Solution:

Assin(y + z — z),sin(z +  — y) and sin(z + y — 2) are in A.P.
c.sin(z4+x —y) —sin(y+ z— ) =sin(x +y — 2) —sin(z + = — y)
= 2cos zsin(z — y) = 2 cosx sin(y — 2)= cos zsin(z — y) = cos x sin(y — z)

_ sin(y—2z) . sin(A-B)
COSZ COSYCOSZ  COST COSYCOSZ COSTCOSY  COSYCOSz USlng cosAcosB tan A — tan B

= tanx — tany = tany — taz= tany — tanx = tanz — tany.". tan z, tan y and tan z are
in A.P.

coszsin(z—y)  coszsin(y—=z) sin(z—y)

Question79

If A+ B+ C = 180°, then the value oftan<%> tan(%) + tan(%) tan(%) + tan(%) tan(%) is MHT
CET 2020 (15 Oct Shift 2)

Options:

Al

B. -1

C.-2

D.2

Answer: A

Solution:

InAABC, A+ B+C=n=A+B=n—-C

. A+ B _y T—C _ E_g
an 5 = tan 5 = tan|{ 5 5
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A B A B
. tan 3+tan = tan 5+tan T 1

2
B c

5 :cotgé :

2 2 an
. C A B 1 A B
.tan 7('53,113 + tan 7) —=1—tan Ttan 5
A _
5 =

" 1—tan %tan 1—tan %-tan

. A B B C C
. tan Stan 5 + tan 5 tan 5 + tan 5 tan 1

Question80

If A, B, C are angles of a A ABC, then tan 2A + tan 2B + tan 2C = MHT CET 2020 (15 Oct Shift 2)
Options:

A.tan2Atan 3Btan 2C

B. tan 24 tan 2B tan 2C

C.tan Atan Btan C

D. tan3A tan 2Btan 2C

Answer: B

Solution:

In AABC,A+B+C=7n=2A4A+2B+2C =27
2A+ 2B =271 — 2C = tan(24 + 2B) = tan(27 — 2C) = —tan2C

tan2A + tan 2B

1—tan2A4tan2B tan 2¢
~tan2A +tan2B = —tan 2C(1 — tan2A tan 2B)
~tan2A 4+ tan2B 4+ tan 2C = tan2A4 tan 2B tan 2C

Question81

sin 690° x sec 240° = MHT CET 2020 (15 Oct Shift 1)
Options:

Al

B. -1

C. 5

D.

N

Answer: A
Solution:

sin 690° x sec 240°= sin(1 x 360° 4 330°) x sec(180° + 60°)= sin 330° x (— sec 60°)
= sin(27 — 30°) X (—2)= —2(—sin30°) = (-2) (—3) =

Question82

If £ = 3sinf,y = 3 cos A cos ¢, z = 3 cos Asin (), then 2 + y? + 22 = MHT CET 2020 (15 Oct Shift 1)
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Options:
A. 18
B. 27
C.9
D.3

Answer: C
Solution:
z? + y% + 22 = 9sin? 0 + 9 cos® O cos® ¢ + 9 cos® sin® ¢
= 9sin? 0 + 9cos? 6 (cos2 ¢ + sin® gb)
= 9sin®6 + 9 cos 6
=9 (sin®0 +cos’f) =9x1=09

Question83

sin(§ + z) — cos(% + =) = MHT CET 2020 (15 Oct Shift 1)
Options:

A. —cosz

B. —sinz

C.cosz

D.sinz

Answer: D

Solution:

: s s _ V3 1 V3 1. ot
sm(§ + :13) — cos(g + :13)— —5-COS T + FSINT — 5 COST + 5 SINT= sin &

Question84

Which of the following have the same value
(a) sin 120°

(b) cos 930°

(c) tan 840°

(d) cot(—1110%)
MHT CET 2020 (14 Oct Shift 2)
Options:

A. only (a) and (b)

B. All (), (b), (c), (d)
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C. only (a) and (c)
D. only (c) and (d)
Answer: D
Solution:

(a) sin 120° = sin(90° + 30°) = cos 30° = L2

(b) cos 930° = cos[(2 x 360°) + 210°] = cos 210° = cos(180 + 30) = —cos 30° = —‘/TE

(c) tan 840° = tan[(2 x 360°) 4 120°] = —tan120° = —cot 30°

— /3

(d) cot(—1110°) = — cot 1110° = — cot[(3 x 360°) + 30°] = —cot 30° = —+/3

Question85

If tan 6 + sin @ = a and tan @ — sin 6 = b, then the values of cot 8 and cosec fare respectively MHT CET

2020 (14 Oct Shift 2)

Options:

Answer: B

Solution:

We have

tanf +sinf=a...(1)and

tanf —sinf=>b...(2)

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

2tanf =a+ b= tanf = “T“Lb = cotf = ﬁ
By equation (1) - equation (2), we get

2
a—hb

2sinf=a—>b :}sinﬂ:aT_b = cosech =

Question86

cos 12° — sin

12° sin 147°

cos 12° + sin

MHT CET 2020 (14 Oct Shift 2)

Options:
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A. -2
B.0
C.-1
D.1

Answer: B

Solution:

cos 12°—sin 12° sin147° _ cos 12°—cos 78° o
cos 12°4-sin 12° cos147°  cos 12°+cos 78° + tan 147

= 2B M) | tan(180° — 33°) = tan45° tan 33° — tan 33°= tan33° — tan33° = 0

Question87

cos(¥ +z) —sin(Z — z) = MHT CET 2020 (14 Oct Shift 1)

Options:

A. —V2cos
B. —v2sinz
C.v2cosz
D. v2sinz
Answer: A

Solution:

cos(f’T’r — a:) — sin(% — :r): (cos %T”cosa: — sin %T”sina:) — (sin %cosw — COS %sinw)
- 1 1

— —cosx — Lsinz — Lcosz+ -Lsinz= —\/§cos:c

V2 V2 V2 vz

Question88

The general solution of tan 3x = 1 is MHT CET 2020 (14 Oct Shift 1)
Options:

Az=nm,ne”Z

B.m:n(%) +45n€Z

Cz=nr+i,ne’Zz

Dz=nrti,necZ

Answer: B

Solution:
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We know that tan # = tan a implies
=nnr4a wherenc Z
Giventan3z =1

.'.tanSa::ta.n%:\,Ba::nﬂ+%

Question89

If tan @ = 2 and 0 lies in the third quadrant, then the value of sec § is MHT CET 2020 (13 Oct Shift 2)
Options:

A —/5

B.V3

C.—V2

D.v5

Answer: A

Solution:

sec’0 =1+ (2)2 =5".secd = —/5 [ 0 lies in 3" quadrant. ]

Question90

Ify = tan! (ﬁ) then %X — MHT CET 2020 (13 Oct Shift 2)
Options:

Al

B.0

C. -1

D.2

Answer: A

Solution:

1+4-cos 2z 2cos?zx

Given y = tan™! (751112“’ ) = tan™! (72“”"0”) = tan!(tanz),. y=z= 2 =1

Question91

If cos  + cosy = — cos a, sin & + siny = — sin a, then cot (%) — MHT CET 2020 (13 Oct Shift 2)

Options:
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A. —cot x
B. cot
C. —tan x
D. tan

Answer: B

Solution:

. . . . x+ r—
Given cos +cosy = —cosa and sin + Sy — —SlIlOz2COS<—y) COS( y) = — COSs &«

2 2

...(1) and2 sin(%w) cos (%) = —sin« ...(2)Divided equation (1) by equation (2)

cot(%) =cota

Question92

cosz - cos Tx — cos 5z - cos 13x = MHT CET 2020 (13 Oct Shift 1)
Options:

A. 2cos? 6z - cos 12z

B. 25sin® 6z - cos 6z

C. 2sin 6z - sin 12z

D. 2sin 6z - cos 12z

Answer: B

Solution:

%(2 cos x cos 7x — 2 cos bz cos 13x)
1

— 5(cos 8x + cos 6x — cos 18z — cos 8x)

cos & cos 7x — €08 5z €05 132 = 1 (cos 6z — cos 18z) = 1[(—2) sin 12z sin(—6z))]

= sin 12z sin 6z = (2 sin 6z cos 6z) sin 6z

— 25in? 6z cos 6

Question93

If tan § = %, then cos 20 = MHT CET 2020 (13 Oct Shift 1)
Options:

A 3

B. &5

1
c.l

4
D.g
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Answer: D

Solution:

1—1
1—tan?6 ( 9
cos20 = /27 —

1+tan® (1_’_%)

Question94

If sec = %, 6 lies in 4" quadrant, then tan @ x cosecf x sinf x cos# = MHT CET 2020 (13 Oct Shift
1)

Options:

—5

144
B. 169

25

5
D. &

Answer: A

Solution:

12

Givensecf = 1> = cosf = ;5. sinf = /1 — 155 = — ...[0 liesin 4™ quadrant |
~13

5

(1_3) —5

(2) = o and cosec @ = —=
13

tan @ x cosecf x sinf x cosf = (I—S) X (_—13> X (_—5> (1—2) ———]

tanf =

Question95

sec 20 — tan 20 = MHT CET 2020 (12 Oct Shift 2)

Options:

A. tan(% - 0)
B. tan 26

C. cot 20

D. cot(§ — 6)
Answer: A

Solution:
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1 sin 20 1 —sin26

sec 20 — tan 20 = cos20  cos20  cos20

(cos @ — sin §)? (cos @ — sin §)?
" cos?20 —sin?@  (cosf — sin 6)(cos 6 + sin 6)
__ cosf@—sinf _ 1—tanf tangftane _ T
~ cosf+sin®  1+tan®  1-+tanTtand tan( 4 0)

Question96
Iftan A = I, tan B = -, then A+ B = MHT CET 2020 (12 Oct Shift 2)
Options:
A E
B. 5
c.I
D. T
Answer: D
Solution:
tan A + tan B
tan(4 + B) = 1— tan+A tan B
_ stw e _ (&)
Cl-gxd l-g (§)

tan(A+B):1:>A+B:tan‘1(1):>A+B:%

Question97

If cos 20 = sin <, then § = MHT CET 2020 (12 Oct Shift 1)
Options:

A2nm+ (3 —a),nez

Bnrt(f+35),nez

C.ifnm+(-1)"],n€z2

D.nr+ (5 -5),nez

Answer: D

Solution:

We have cos 20 = sin @ = cos 20 = cos(90 — a) When cos § = cos a, we get

O=2nmtane . 20=2mr+ (90— a)) = BT & (952) = 0= nrt (F -

R
N—"
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Question98

The maximum value of the function y = ¢>tV3sine+cosz jo MHT CET 2020 (12 Oct Shift 1)
Options:
A€l
B. €2
C.e
D.e?
Answer: A

Solution:

Maximum value of /3 sinx + cos x is \/(\/3)2 +(1)2 =2

- - - - [
Hence maximum value of given function is €72 = e

Question99

tan1® x tan2” x tan3° X «++--ev .. + -+ x tan89° = MHT CET 2020 (12 Oct Shift 1)
Options:

A V3

B. 1

C.v2

D.2

Answer: B

Solution:

tan1° X tan2° X tan3” X ... X tan 89°
= [tan1°tan2°tan3°...tan44°] (tan45°) x [tan(90° — 44°) - tan(90° — 43°)...tan(90° -
= (tan1°tan2°...tan44") (cot 44° cot 43°...cot 1°)=1

Question100

If 6 = =, then tan6 - cotd MHT CET 2019 (02 May Shift 1)
Options:

A.

B.

a
ale BIv g &)

O
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Answer: D

Solution:

if 0 = 11 let A =(tanf — cotf)
1—tan’6
= _2( Ztand )

Question101

In AABC , if tan A + tan B + tan C = 6 and tan A.tan B =2 then tan C = ...... MHT CET 2019 (Shift 2)
Options:

A3

B.4

C.1

D.2

Answer: A

Solution:

Key Idea Use Identity . In AABC
tand + tanB + tanC = tanAtanBtanC
We have, tan A +tan B +tan C =6

= tanAtanBtanC = 6 ....(1)
andtan A. tan B=2 .....(i1)
From Eqgs. (1) and (i1) we get, tanC =3

Question102

The value of

sin18°

is ..... MHT CET 2019 (Shift 2)

Options:

A BEL

D. 73

Answer: B

Solution:
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Let, 8 = 18°
then, 26 = 36° = 90° - 54° = 90° - 39
Now, sin26 = sin90° - 36

= 2sinfcosf = cos3f
= 2sinfcosf = 4cos’0 -

= 2sinfcosf = cosB4cos
= 2sinf = 4cos0 - 3ascos

=>231n§ 4 - 4sin® 0 3

%cos@

5526 % 0

= 4sin” + 6 + 2sin®0 - 1=\/%)
2+J4+16 1+
—ging =22+ 0 %
24 4
But as sin@ > 0 we have sinf > 0 we have
. 5-1
sinf = V51
1
~sin18° = Y31
4
Question103
1-2[ cosb0” —cos80° | _
2al’  MHT CET 2019 (Shift 1)
Options:
A.2
B.1
1
C. 2
D.2
2
Answer: B
Solution:
We have, 1—2[1:0;23‘;—0:0580“}
1— 2(——cosSU )
= T smir
_ 2c0s80°
25inl0”
cos (00°—107)
= laml[l"
= sinld® 1
Question104

sin[3sin " (0.9)]= - NIHT CET 2019 (Shift 1)

Options:
A. 0.466
B. 0.256
C. 0.944
D. 0.764

Answer: C
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Solution:

Let E' = sin[3sin~'(0.4)]

put sin”'(0.4)= 0 = sinf = 0.4
.. E = sin(30)= 3sind — 4sin®@
= 3(0.4)—4(0.4)°

= 12 — 4(0.064)

=12 —0.256

=094

Question105

cos1?.cos2?.cos3’ ... . cos179° = MHT CET 2018
Options:

A.0

B.1

C.

D.-1

Answer: A

Solution:

c0s°1° cos2° cos3°....cos90°....cos179°
= cos1°cos2°cos3°.....0....cos179° (*+c0s90° = 0)
=0

Question106

If A, B, C are the angle of AABC then cotAcotB + cotBcotC + cotAcotC = MHT CET 2018
Options:

A.0

B.1

C.2

D.-1

Answer: B

Solution:

GivenA+B+C—7T

>A+B=m—
= cot (A +B) = cot(n C)
cotdcotB — 1
————— = —cotC
= ch;cA J(r:cc)(’)ctlg —-1= tAcotC — cotBcotC
= cotAcotB + cothoté‘) + cotAcot 8 =1

Question107
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|f25in(9+ %): cos(ﬁ?— %) ,then tanf =

Options:

A3

B. -

Ql-

1
3

D.-y3

Answer: D

C

Solution:

/3

MHT CET 2018

2(sin9x%+cosﬂx \/g) =cosf x T3+sin9x%

T2
2sinf + 2/3cosf = /3 cosd +sinf
sinf = —+/3cosh
tanf = —/3

Question108

tan ](ﬂ)—sec (-2)
cosec '(—\/E)+cos ](—%)

Options:

4

°5

B. -

(S8 5

C.

vlw

D.0

Answer: B

Solution:

By solving we will get,
tan ! (x/ﬁ)—sec 1(-2)
cosec ! (—ﬂ) +cos1 (_%) = X4

x_ Ir
B -3

3
ix
E]

e
H

12

MHT CET 2016
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