Trigonometric Ratios & Identities

Questionl
i ain 2T cin ST ain A7 cin 2T ain 97 —
S1n 12 Sin 12 S1n 12 Sin 12 Sin 12 S1n 12 —

AP EAPCET 2025 - 26th May Morning Shift

Options:

3

a

w)
wl’_‘

o

1
16
Answer: A

Solution:

in - . qin 25 . qin 3E . qin 4% . qjin B . ojn 6
Sin 75 - SIn 45 - sin <5 - sin 55 - SIn <5 - s1n 75

= sin 15° - sin 30° - sin45° - sin 60° sin 75° - sin 90°

:ﬁ_wixlxixﬁx\/ﬁdl_ﬁxl
4 2 V2 2 4
O R ) R
4 x4 4\/5
1 3 V3
4 4v2  16v2
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Question2

IfA+B+C+ D =2n,thensinA + sinB+sinC +sinD =
AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

4 sin ( AIB) sin ( AZC) sin ( AZD)
B.

4sin ( A;B) cos ( AZC) coS (AZD)

C.

4sin ( A;B) sin ( A;C) sin ( AgD)

D.

4sin ( A;B) sin ( AZC) sin ( AZD)

Answer: C
Solution:

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

p A-+D A—-D L9 B+C B-C
= 4ZS8In 2 COSs 2 sin 2 COs 2

JA+B+C+D=2x
:>B—|—C' 2r — (A+ D)
B-C
>+2sm< )05( 5 )
A )+cos( C)]

:2sm<A+D> (
))COS((A—D;B+C)):|

= 2sin ( A+D) [COS (
= 251n(AJ2rD) [2005 (( g
_ 4sin (As2) [COS (A+Bf4(C+D) ) cos (A+Cf4(B+D) )}

- C+D=2r—(A+B)
and B+ D =2r— (A+C)

LB ) 59)
:4sin<A—;B)sin(A';C)Sin(A—;-D)
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Question3

(4cos2 T 1) 4 cos? ﬁ —1
20 20

5 7 97
2 9T 2 T 2 97 _
(4cos 50 + 1) <4cos 50 1) (4(:05 50 1)

AP EAPCET 2025 - 26th May Evening Shift

Options:

3

Answer: D

Solution:

We have,

=3 (160052 T sin? T 44 1) 16 sin? 3—7TcosZ 3m 4-1
20 20 20 20

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



=3 (4sin? =~ 3) (4sin? 2T 3
10 10
= ;3<4sin3 I 3sin l) (4sin3 3—7T — 3sin 3—7T>
sin 75 - sin 2% 10 10 10 10

= ; sin3—7r sin (9—7T>
sin 75 sin ?—g 10 10

. O . T\ . T
=3 (,mn(E)—sm(ﬂ—ﬁ)—smﬁ)

Question4

If A and B are the values such that (A + B) and (A — B) are not odd
multiples of 5 and 2tan(A + B) = 3tan(A — B), thensin Acos A =

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

sin Bcos B
B.

5sin Bcos B
C.

sin 2B

D.

cos2B

Answer: B

Solution:
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Given,

2tan(A + B) = 3tan(A — B)
tan(A+B) 3

- 7 _Z
tan(A — B) 2
tan(A+ B) +tan(A — B) 342

= tan(A + B) —tan(A — B) 3 —2
[sin(A + B) cos(A — B)
[sin(A + B) cos(A — B)
sin(A+ B+ A — B)

~ Sn(A+B_A+B)

= sin2A = 5sin2B

= sin Acos A = 5sin Bcos B

=5

— sin(A — B) cos(A + B)]

QuestionsS

If cos® 80° + cos3 40° — cos® 20° = k, then Ak

3

AP EAPCET 2025 - 26th May Evening Shift

Options:

A.

sin (%)

B.

COS (23—71—)
C.

tan (%)

D.

[V

s

sec (T)

Answer: B

Solution:
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We have,
cos® 80° + cos® 40° — cos® 20° = k
(cos 80° 4 cos40°) ((cos 80° + cos40°) —3 cos 80° cos 40°) — cos® 20° = k

3
= 2co0s60°cos20° ((2 cos 60° cos 20°)° —E(cos 120° 4 cos40°) | — cos®20° =k

3 1
= cos20° (cos2 20° — 5 (—5 + cos 40°) —cos®20° = k)

3 1
=  co0s®20° — Ecos 20° <_E + c0s40°) —c0s%20° =k

= icos 20° — icos 20° cos40° =k
4 2
3 3
= gcos 20° — Z(COS 60° + cos20°) =k
3 1 3 ]
= Zcos20— 1 X 5 Zcos20 =k
L Lo 3 _ 4k _ -1 o
T3 T3 T 2 T %m
Question6

cos 13°sin17° sin 21° cos 47° =

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

(1 +v2-V3)

&

75 (1 + 3+ V5)

O

+=(2+v3 - 5)
D.
(1 +2v3 - V/5)

Answer: D

Solution:
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cos13° -sin17° - sin21° - cos 47°
= (cos13°cos47°) - (sin17°sin 21°)
= 1[cos (34°) + cos (60°)] - 3[cos (4°) — cos (38°)]
.- sin Asin B = L[cos(A — B) — cos(A + B) and cos A cos B = +[cos(A — B) + cos(A + B)]
= 1[cos34° + 3] [cos 4° — cos 38°]
1
4

[cos 34° cos 4° — cos 34° cos 38° + %COS 4° — %cos 38"]

111 1 1 1

=7 5{cos (30°) + cos (38°)} — E{cos (4°) 4+ cos (72°)} —l—Ecos 4° — 5 cos 380]
1{1(3 1 1 1

=713 (% + cos 38°> - E(COS 4° + cos 72°) + 3 ¢os 4° — 5 c08 380]

= ﬁ —cosT2°| = ﬁ — cos 72’
- 2 16 8

8
V3 V/6-1 1 . V5-1
= X§ . cosT72° =

16 4 4

V3 V5-1 2v/3-v5+1 1 -
~ 16 32 32 =3 @V3-V5+1)
Question7

sin%—ksinz?” —|—si1r13—57r —|—sin4?“:

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

1

B
V5
C.

HVE+1)(V10+2v5)

D.

1(v5—1)(V10 + 2V5)

Answer: C

Solution:
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. T . 27 . 3w . 4w
smg—l—sm?—i—sm——f—sm—

5 5
. m . 27 . 2 . s
—smg—l—sm?—i—mn(w—?)—+—sm(7r—g>
:sin£+sin2—ﬁ+sin2—ﬂ+sin£:2sin1+251n2—7r
5 5 5 5 5 5
=2 [sinZ + sin z—ﬂ] = 4sin 3—7Tcosl
5 5 10 10
\/5“ (Vi0+25) ~ Lm0/ 10+ 2v5)
4 4 4
Question8

cosec 48° + cosec 96° + cosec 192° + cosec 384° =

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

43

B.

43

C.

0

D.

1

Answer: C
Solution:

cosec 48° + cosec 96° + cosec 192° 4+ cosec 384°

cosec = cot §/2 — cot 6
.. cosec48° = cot 24° — cot 48°
cosec 96° = cot 48° — cot 96°
cosec 192° = cot 96° — cot 192°
cosec 384° = cosec 24°
= cot 24° — cot 48° + cot 48° — cot 96° + cot 96° — cot 192° + cos 24°
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= cot 24° — cot 192° + cos 24°

and cosec 24° = cot 12° — cot 24°

= cot 24° — cot 192° + cot 12° — cot 24°
= cot 12° — cot 192°

= cot 12° — cot (180 + 12°)

=cot12° —cot12° =10

Question9

0

If cos§ = _T?) and 6 does not lie in second quadrant, then tan 5 =

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

2

-1

Answer: C

Solution:

" cosf = —2 < 0.and 6 does not lie in second quadrant.
Thus, @ lies is third quadrant.
So, /2 must be lie in second quadrant.

There tan /2 must be negative.

_3_ B

then, cos = 3 = &
_ 4
tanf = 3

__ 2tan6/2

So, tan § = 02

lettanf/2 = x
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4 2z

gz 1.2 =4 —4z° = 6z
202 +3x—-2=0

22 +4z —2—2=0

2z —1)(z+2)=0

LR

Therefore,

z=1/20rz = -2
= tanf/2=1/2or tanf/2 = —2

" tan 0/2 is negative

Hence, tan /2 = —2

Question10

If o is the maximum value and S is the minimum value of
cos’ £ +sin%,z € R, thena— 3=

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

N

&

|

a

D.
3

Answer: B

Solution:
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Let f(x) = cos® (2) + sin (—

-'-f($)|max:azz hen sin — = 3

and f(z)| ., = 8= —1 when sin% =1
5 9

..oz—ﬁ_zf(fl)_Z

Questionl11l

If A and B are positive acute angles satisfying 3 cos? A + 2cos? B = 4 and
—3;;“1;,4 — 2¢08 ‘thepn A + 2B =

cosA °

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

30°

45°

Answer: D

Solution:

3cos? A+2cos’ B =4
= 3(1—sin” 4) +2 (1 —sin’ B) = 4

Now, 3sin A - cos A = 2sin B - cos B (given)

= 3sin2A = 2sin2B .. (3)
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cos(A + 2B) = cos Acos 2B — sin Asin 2B
3
= cosA-3sin? A —sin A - 3" 2sin Acos A (fromEq.(3))

—3cosAsin? A —3cosAsin? A =0

. A+2B=90°
Question12
Ifsinz —siny = 27 and cosz — cosy = —=-, then sin(z + y) =

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

_ 16
65

Answer: C
Solution:

Given, sinz — siny = 27/65 and
-21
65

. x—y T+y 27
2 sin cos = —and

2 2 65
. T+y\ . T—Yy 21
2sin sin = —
2 2 65

Z

9

ta z+y 21
* n = —_——
o 2 27

COST — COSY =

2tan (5Y) 2% %
sin(z +y) = = m
1+tan®? 5% 1+ 5
. 63
sin(z + y) = ®
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Questionl3

Sin

If o, B are the acute angles such that sllnTﬁ = % and

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

SIS

w

S5

a

oo

o

2

3

Answer: A

Solution:

. 5 .
sinf8 = Esma

= cosfB = cos

= sin? B+ cos®’ B =1

- (Gane) (3

el - =1

:>36s1n o+ 31 cos” «

N 25 . 4 125 125 . 5 1
—sin“a+ — — —sin“a =
36 81 81

225 -500\ . o 81 — 125
= —— |sin“aa = ———
324 81
= sin®a = 4 s
81 —275
Sosinfa=ax LA 8
97 9 T 25 11
= sina = E = sina = i
25 5

9_ then sin o =

cosfB 55’
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Question14

If (M)2 — (MV = acosbf, thena : b=

sin 0 cosf
AP EAPCET 2025 - 22nd May Evening Shift

Options:

Answer: A
Solution:
sin 30\ 2 cos 30\ 2
( sin 0 ) - < cos ) = acosbd

N <3sin94sin39> B <4cos3e3cos0

sin 6

osd ) = a cos bl

= (3—4sin20)2 — (4cos29— 3)2 = acos bl

= 9+ 16sin?0 — 24sin” 0 — 16 cos® 6 — 9 + 24 cos> = a cos bl
=24 (cos20—sin2 9) — 16 (cos“lf?—sin4 0) =acos’d

=8 (00520— sin® 0) (3 -2 (cos2e—l—sin2 9)) =acosbl

= 8c0s20(3 — 2) = acosbl

= 8cos20 =acosbl = a=8,b=2
Sa:b=8:2=4:1

Question15

An aeroplane is flying at a constant speed, parallel to the horizontal ground at
a height of 5 kms . A person on the ground observed that the angle of
elevation of the plane is changed from 15° to 30° in the duration of 50
seconds, then the speed of the plane (in kmph ) is

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

100

720

360
D.
540

Answer: B
Solution:

Let 1 be the initial horizontal distance
o 5 5

tan 15" = z ixlzm

Let x5 be the final horizontal distance

tan30° = %

_ 5
= T2 = Tan3o°

The distance travelledis d = x; — 4

5 5

- tan 15° tan 30°
d ~ 5(3.732 — 1.732)

d~=b5x2
d=10km
d 10
=—=—=02%k
speed el 0.2km/s

= 3600 x 0.2 km/h = 720 km/h
= The speed of the plane is 720 km/h

Questionl6

_m cos B—sinB __
If A + B = 4 then cos B+sinB ~

AP EAPCET 2025 - 22nd May Morning Shift

Options:
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sin A
cos A

tan A
D.
cot A

Answer: C
Solution:

We have,
T
A+B:Z
cos B—sinB sin(%—i—A) —sin (% —A)
cosB+sinB  sin (%JrA) + sin (% — 4)
B 2cos Fsin A

2 sin f-cos A

=tanAd

Questionl7

If 7cosf —sinf = 5 and tan @ > 0, then tan 6 =

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

© g

NS

a

YN

©
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Answer: B
Solution:

7cosf —sinf = 5,tanf > 0
7 —tan6 = 5secf
Squaring both sides, we get

= 49 + tan?6 — 14tanf = 25 (1+tan29)
= 24tan®0 + 14tanf — 24 =0

= 12tan?60 + Ttanf — 12 =10

= 12tan?0 + 16tanf — 9 -tanf — 12 =0
= (3tanf +4)(4tanf — 3) =0

3
tanf = 7
Question18

sin® 10° + sin® 50° — sin® 70° =

AP EAPCET 2025 - 22nd May Morning Shift

Options:

>

oof |
|

w

NS

o O

o

w||
L

Answer: A

Solution:
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sin® 10° + sin® 50° — sin® 70°
= sin3z = 3sinz — 4sin’z

1
Y= Z(?)sinm — sin 3z)

= sin
1
= Z[?) sin 10° — sin 30° + 3 sin 50° — sin 150° — 3 sin 70° + sin 210°|
1 1 1 1
= vy 3sin10° + 3sin50° — 3sin 70° — 775" 5]
3[. o . o . o 1
= 1 sin 10° + sin 50° — sin 70 —5]
3. . , 1
= —|2sin30° cos 20° — sin 70° — —
4| 2}
[ 1
= % _cos 20° — sin 70° — 5]
[ 1
= % _sin 70° — sin 70° — 5] = —%
Question19
1 1 1 1

sin 1° sin 2° + sin 2° sin 3° + sin 3° sin 4° + sin 89° sin 90° -

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

sin 1°
tan1°

sin?

cot 1°
sin 1°

D.

tan 1°
cos 1°

Answer: C

Solution:
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89 1

We h
© e Z sinre - sin(r 4 1)°

r=1

1 & sin ((r°e +1°) —r°)

sin 1° Z sinr° - sin (r° 4 1°)

r=1

1 89

sin(r + 1)° cos r°

sin 1° Z sinr° - sin(r 4 1)°

r=1
89

1
= cot r° — cot
sin 1° 7;

=

sin 1°

[cot 1° — cot 90°] =

Question20

cos? Z.cos 37” + sin® Zsin

AP EAPCET 2025 - 21st May Evening Shift

Options:

w

)=

a

1
V2

D.

N

Answer: A

Solution:
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Given,

3 T 371'+ . 3@ . 3w
cos® — - cos — —+sin” — - sin —
8 8 8 8

U S S
Usmg—zE—g

8
T .o d si 3 T
= c0S — = sin — and sin — = cos —
8 8 8 8
3 T . T . 3T ™
= C0S” — - sln — + sln” — - CoS —

8 8 8 8
—sini-cosz(coszersin2 E)
T8 8 8 8
_ 12 .o iy
=3 sm8cos8

1. 1
= —sin —
2

4 92

Question21

IfA+ B+ C = 7,thensin4A + sin4B + sin4C =

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

4.cos 24 cos 2B cos 2C

B.

4sin 2A sin 2B sin 2C

C.

1+ 4sin2Asin2Bsin 2C

D.
1+ 4cos2Acos2Bcos2C

Answer: A

Solution:
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Given, A+ B+ C =

NI:‘»J;|=I

SL2A+2B+2C =

Now, sin4A + sin4B + sin4C
2sin(24 + 2B) - cos(24 — 2B) + 2sin 2C

= 2sin (% — 20) -cos2C + 2sin2C - cos 2C

= 2co0s2C - cos(24 — 2B) + 2sin 2C - cos 2C
= 2cos2C{cos(24 — 2B) + sin2C}

= 2co0s2C[cos(2A — 2B) + cos(2A + 2B)]

= 2c0s2C[2cos2A - cos 2B]

=4cos2A - cos2B-cos2C

Question22

If 630° < 6 < 810° and tan§ = —%, then cos (%) =

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

&

-
+
ot
S

Answer: A
Solution:

Given, 630° < 0 < 810° and
tanf = ;—47

.. B lies IV quadrant
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24

0
_ 1 o] — 4 o
cos 6 5% 315° < > < 405
0 24 1 0 1
2V 4= L v <
2 cos > 1 %5 1572 < 1 <2.022
6 49 6
29 _ 2 U
2 cos 5 55 4 lies III quadrant
7 0 7
= cosS—=——=2cos? - —1= ——
5v2 4 5v/2
0 7 74+ 5v2
= 2cos? — =1+ _ v
4 5/2 5v/2
0 7+ 542
= cos— = — T5v2
4 V “10v2
Question23

Forgc [—%, %] if2cosf+sinf = 1 and 7 cos 0 + 6sin @ = k, then the

possible values of k£ are

AP EAPCET 2025 - 21st May Morning Shift

Options:
A.

8,-2

B.

6,2

C.

12,4

D.

7,6
Answer: B

Solution:

We have,
2cosf+sinf=1 6c [—%, %]

Squaring both sides, we get

Get More Learning Materials Here: &
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(2cos6)? = (1 —sinh)?
4cos?0=1+sin?60 — 2sinb
5sin’f — 2sinf — 3 =0
(sinf — 1)(5sinf+3) =0

R

3
sin an 5

4

4
cosf = 0and + 5

7cosf+ 6sinf = k, when sinf =1
= T70)+6(1)=k=k=6

4
When, sinf = —% and cosf = =

or(2)o(3) -2
5 5 5 5

Question24

12

kz::(] sin((k—l—l)%—k%) Sin(%ﬂ—F%) -

—_

AP EAPCET 2025 - 21st May Morning Shift

Options:
A.
2(v/3+1)
B.

2(3 — V3)
C.

2(2 —/3)
D.
2(v3—1)
Answer: D

Solution:

Get More Learning Materials Here: &
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12 1
(T 05 D) (E D)
Multiplying N7" and D" by sinn/6,

2 sin{((k+1)F + —)—

Z m

6
sin§ =5 257 o (k+1)§+ %) sin(F

_ {1_\/5 1 :2( 2 )_4(\/§—1)
V3+1 V3+1 2

2(v3 1)

Question25

If cos a = sec h3, then 8 =

AP EAPCET 2025 - 21st May Morning Shift

Options:
A.

log(sec a + tan )

B.

log(sec a — tan )

C.

log(sin @ + cos &)

D.

log(cos a + cot )

Answer: A

Solution:

Get More Learning Materials Here: &
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Given cos a = sec hf3
or coshf =seca
= B =cosh !(seca)

= pB=log (seca+ secZa — 1)

[ cosh 'z = log (:c V22— 1)]

B = log(sec a + tan )

Question26

tan?2 % + tan? 2” + tan? 3” + tan? %

+ tan? 5“ + tan? 6“ + tan? 7% 7” is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. 35

B. 41

C. 37

D. 33

Answer: A

Solution:

¢ 4 tan® 27 4 tan? 27
n —_— n ol
T T 16

—|—tan2 <l +tan2 o —ﬁ—tam2
+ tan? & mo— (sec2 16 — 1) + (sec2 %—g —

)
+(sec23—”71)+1+tan (£ -3
)

6

7
+tan? (L — —) + tan? (5 —

(sec2 * - 1) + (sec2 %g — 1) + (sec2 ?1’—” 1) +1

+eot? (3T +cot? (2T 4 cot? ( il )
16 16 16
:(seczl—l)—l— sec22—7r—1
16 16

3
+ [ sec ——1>+1+(cosec21—g—1>

s
+ (cosec ) cosec 16
( 9 3

2 2 3
sec? — —|— cosec? l) + (sec2 T + cosec? —ﬂ-) + (sec = + cosec? _71') —6+1

16 16 16 16 16
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1 1

sin® Tcos? L sin® 2Xcos? 2%
1
—— 5
sinzzi—gcos2?—g
44 e
sin? 5 sin? T sin? 3%
1 1
— 4| —= —— | +4x2-5
sin® ¢ cos® &
1 4 x4
- ('271' 27T>+3_'27I'+3
sin® Zcos? £ sin® &
=2x16+3=35
Question27

sin? 18° + sin? 24° + sin® 36° + sin? 42° + sin? 78°
+ sin? 90° + sin? 96° + sin” 102° + sin® 138° + sin? 162° is
equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:
A L

B.

|

C.5
D.4

Answer: A
Solution:
sin? 18° + sin? 24° + sin? 36° + sin? 42° + sin? 78° + sin? 90°

+sin? 96° + sin® 102° + sin® 138° + sin? 162°
. sin? @ = sin? (180° — 6)
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. sin? 18° + sin® 24° + sin? 36° + sin® 42° + sin? 78° + 1 + sin? 84° + sin? 78° + sin? 42° + sin? 18°
= 25in? 18° + 25in? 42° + 2sin® 78° + sin” 24° + sin” 36° + sin® 84° + 1
= 25in? 18° 4 2sin? 42° + 2 cos? 12° + sin® 24° + sin® 36° + cos? 6° + 1
2 [cos? 12° + sin® (30° — 12°) + sin® (30° + 12°)]
+ [cos? 6° + sin? (30° + 6°) -+ sin? (30° — 6°)] + 1
. cos? @ + sin® (30° + 6) + sin® (30° — 0) = 0

cos? 0 + [sin 30° cos @ + cos 30° sin 4]

+[sin 30° cos @ — cos 30° sin 6]

Using (a + b)? + (a — b)* = 2 (a® + b?)

=cos260 + 2 [sin2 30°cos?26 + cos? 30° sin? 0}

1 3
= cos?6 +2 Zcos2 0+ Zsin2 0

1 3
= cos? 6 + 5(:052 0 + Esin2 0

=3/2 [. cos’6+sin?f =1]

Using this result in Eq. (i), we get

3\ 3 11
2(2)+2+1=—=
<2>+2jL 2

Question28

sin A+sin B-+sin C

sin? %—sin2 €+sin2 %—1

If AB and C are the angles of a triangle, then is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:
A.—2tan £
B. —2cot 2
C.2tan 2
D.2cot £

Answer: B

Solution:
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We have,

sin A + sin B + sinC

21;—{—511122—

2sin(ﬂ) cos(A 0) + 2sin chosg

sm2 A — cos? —|— sm2 123

2 cos gcos A— + 2sin gcos g

A+C) A— C) 2 B

sin? % + sin

— cos ( cos ( + sin” 5
.- sin® A — cos® B = — cos(A + B) cos(A — B)]
7]
7]

2cosg[cos(‘4 C) + sin

—sin g [cos (M) + sin £

= —2cot —
CO )

Question29

If cosa+ 4cos B+ 9cosy =0 and sina + 4sin 8 + 9siny = 0, then 81
cos(2y — 2a) — 16 cos(28 — 2a) is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A.1+ 8cos(B8 — a)

B. cos(8 — o)

C.1— 36cos(8 — )

D. 1+ 6cos(f — a)

Answer: A
Solution:

We start with the given equations:

cosa+4cosf+9cosy=0 ...(7)

sina+4sinf+9siny=0 ... (i)
Combine these equations using the complex form of the equations. Multiply both expressions:
cosf + isinf = e

Thus, combining both equations, we have:

(cosa + isina) + 4(cos B+ isin B) + 9(cosy + isiny) =0
e + 4e” + 9 =0
= 14 400 = _geilr—2)

Substitute using Euler's formula:

1+ [4cos(f — a) + 4isin(f — a)] = —[9cos(y — a) + Jisin(y — a)]
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Next, square both sides and compare the real parts:

[1+4cos(8—a)]? —16sin*(8 — a)

= [9cos(y — a)]* — [9sin(y — )]

=1+ 8cos(8 — @) + 16[cos*(8 — a) — sin?(8 — a)]
= 81[cos?(y — a) — sin’(y — a)]

Use the identities for double angles:

= 81cos2(y— a) — 16cos2(8 — a)
=1+ 8cos(f — a)

Therefore, the expression 81 cos(2y — 2a) — 16 cos(28 — 2a) simplifies to:

1+ 8cos(B — )

Question30

tana + 2tan 2a + 4 tan4a + 8 cot 8a is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:
A.sina
B. cos a
C. tan o
D. cot

Answer: D
Solution:

We have,

tan o + 2 tan 2a + 4 tan 4o + 8 cot 8a

1 — tan?4a
" 2tanda
8tan?4a + 8 — 8tan? 4a

2 tan4a
8

2tan?2

2 ()

4 (1 — tan? 2a)
2tan 2«

4tan?2a + 4 — 4 tan? 2
2tan 2«

=tana + 2tan 2« + 4tanda + 8 X

= tana + 2tan2a +

=tana + 2tan2a +

= tana + 2tan 2o +

=tana +

. 2 (1 — tan? a)
tan2a an.o -+ 2tan o

2tan?a + 2 — 2tan® 1 :
= — =cota
2tan o tan o

=tana +
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Question31

tan9° — tan 27° — tan63° 4 tan 81° is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. 4

B.3

C.2

D. 1

Answer: A

Solution:

tan9° — tan27° — tan 63° 4 tan 81°
= (tan9° 4 tan 81°) — (tan27° 4 tan 63°)
= (tan9° 4 cot 9°) — (tan 27° + cot 27°)

_ [ cos9° N sin 9° sin 27° n cos 27°
~ \ sin9° cos 9° cos 27° sin 27°

cos?9° + sin? 9° sin® 27° + cos? 27°

sin9°-cos9°  cos27° -sin 27°
B 1 1
sin 9° - cos 9° cos27° -sin 27°
B 2 2
~ 2sin9°cos 9° 2c0s27°sin 27°
B 2 2 ([ sin 54° — sin 18°
~ sin18°  sin54°  \ sin18°-sin54°

2co0s36° -sin 18°
cos 36° - sin 18°

=4

Question32

cos 6° sin 24° cos 72° is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:
A —%

B. —

N

1
c.i
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1
D. 1
Answer: C
Solution:

co0s 6° - sin 24° cos 72°

= — . 2cos6°sin 24° cos 72°

(sin30° + sin 18°) cos 72°

(¢22) (20

Question33

[CY I Y S O

If sinhx = 3@, then cosh 2z + sinh 2z is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A%
B. 2

3245423
D. 3Zt5v

Answer: C

Solution:

_ VA
2

21
:>coshac:\/1+sinh2 —\/1_‘_T
5

= coshz = —
coshz = -

Given, sin h(z)

Now, cosh 2z + sinh 2z = 1 + 2sinh? z + 2 sinh z cosh

21 V21 5
=142-—+2x X —
* 4+ 2 2
2 2 V21
:—3+«/21x%:&

2
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Question34

1
11 cos 22460 sin 2z+69
M _

3 cos® 5z + 4sin” bz respectively, then 47

and

If M7 and M5 are the maximum values of

AP EAPCET 2024 - 22th May Morning Shift
Options:

A

B. 5

C.

woloo

D.2
Answer: B
Solution:

1
11 cos 2z+60 sin 22469

denominator 11 cos 2z + 60 sin 2z + 69
To find extrema of denominator

11 cos 2z + 60sin 2z = /112 4 602 sin(2z + )

~111

where, 0 = tan 50

= 61sin(2z + 6)

This minimum value is -61 and the maximum value is 61 .
Therefore, 11 cos 2z + 60 sin 2z + 69

=69 —61=8t069+ 61 =130

The maximum value is 130 and minimum is 8 of denominator
Hence, M, = %

For, 3 cos? 5z + 4sin? 5z

=3 (1 — sin® 5$) + 4sin® 5z
=3 +sin®5z

The maximum value of sin? 5z is 1 , hence

3+sin?br=3+1=4
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because the range of (sine) 2 is between 0 and 1
The minimum value of sin? 5z is 0 .
Hence, 3 + sin®?5z >3 +0=3

Thus, the maximum value My = 4

Finally the ratio is

M; __ é _ M, __
M, T 4 T 8>1<4 :>E_3L2
Question35

o s 2m 2m dr
4 cos 7 COS COS -COS .- COS ~

AP EAPCET 2024 - 22th May Morning Shift
Options:

A —%

B. 35
C.—%

D.

oo|—

Answer: A

Solution:

To solve the expression:
b s 21 2T s
4 cos 7COS gCOS TCOS ?COS a

we can use known trigonometric identities and values. Direct computation might be cumbersome, so we leverage a known
result for products of cosines.

Here is the important formula:
cos () cos () cos (F) = 5
Given the symmetry properties of cosine, specifically that:
s 3r
cos (7) = —cos (7),
we can deduce:
27 4 —1

T — —
COS 7COS TCOS 7 = 7§

Additionally, using the identity for the product of cosines:
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s 2r _ 1
COS - COS .- = o

Combining these results from equations (i) and (ii):

4 cosS —Cc0S —C0S —C0S —C0s — = 4 X 3 X —

T ™ 27 27 47 1 1
7 5 7 5 7 4

Hence, the value of the expression is — %.

Question36

If tanh x = sechy = % and e* "V is an integer, then e* ¥ =

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.2

B. 8

C. 1

D.6

Answer: D

Solution:

Step 1: Solve for tanh 2 = %:

The hyperbolic tangent function is defined as:
tanhz = sthz — 3

This implies:

sinhx = %cosh z

Let cosh z = z, then:

sinhx = %z

Using the identity:

cosh? z —sinh?z =1

Substitute the values:

Solve this equation:

2 9 2
z—25zf1
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Thus,
z = % = coshz = %, sinha = %
Step 2: Solve for sechy = 2:

The hyperbolic secant is defined as:

_ 1 _ _ 3
SeChy_ coshy ~ 5
Therefore:

-5
coshy = 3

Using the identity for hyperbolic functions:
cosh?y —sinh?y =1

Calculate sinh y:

(%)2 —1= sinh2y

sinh?y = % = sinhy = %
Step 3: Calculate e*™:

We need to find e” - €Y.

For e”:

e® = coshz + sinhx = % + % =2
For e¥:

e¥ =coshy + sinhy = %+% =3
Thus:

etV =¢e*-e¥=2-3=6

Therefore, the value of e is 6.

Question37

If A, B, C are the angles of triangle, then sin2A — sin 2B + sin 2C =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. 4 cos Acos BsinC

B. 4cos Asin Bcos C

C.4cosAsinBcosC —1

D. 4sin A cos Bsin C
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Answer: B

Solution:

Given that A, B and C are the angle of triangle

A+B+C=m
2A 4+ 2B+ 2C =27 ... (3)

Now, sin2A4 — sin 2B + sin 2C'

=sin2A4 +sin2C — sin2B

:2sin<2A;—20) cos (2A;2C) —sin[2r — 2(A + C)]

[from Eq. (i)]

= 2sin(A + C) cos(A — C) +sin2(4 + O)

= 2sin(A + C) cos(A — C) + 2sin(A + C) cos(4 + C)
= 2sin(A + C)[cos(A — C) + cos(A + O)]

= 2sin(m — B)[2cos Acos C]

=4cos Asin BcosC

Question38

Assertion (A) : If A = 10°, B = 16" and C' = 19°, then
tan2Atan 2B + tan2Btan2C + tan2Ctan24 =1

Reason (R) : If A + B+ C = 180°, cot % + cot g + cot %
= cot 5-cot 5-cot

Which of the following is correct ?

AP EAPCET 2024 - 21th May Evening Shift

Options:

A. Both (A) and (R) are true and (R) is the correct explanation of (A)
B. Both (A) and (R) are true and (R) is not correct explanationot (A)
C. (A)is true, ( R ) is false

D. (A) is false, (R) is true.

Answer: A

Solution:
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In case of assertion, if A = 10°,

B=16°and C =19°
A+ B+ C=180°

- 2A+2B+ZC:§

—~ 92442B= % —2C
On taking tan both sides, we get

tan(24 + 2B) = tan (g - 20)
N tan2A4 + tan 2B _ 1
1—tan2Atan2B  tan2C

= tan2A4tan2C + tan2Btan2C =1 — tan2A tan 2B

tan2Atan 2C + tan2Btan 2C +tan2Atan2B =1

So, assertion is true.
In case of reason,

Since, A + B+ C = 180°

A+B+C_7r
2 2 22
N A+Bi7'l' C
2 2 2 2
. cot A+B ot ™ C
N T) T e o
cot%cotg—l C
= tan —
cot%—l—cot% 2
= cot tB t = tA+ tB+ tC
co 2co 2c02—co2 co2 co2
So, reason is true.
Question39

If o is in the 3rd quadrant, 3 is in the 2nd quadrant such that
tana = %, sin 8 = ﬁ, then Sin(2a + ﬁ) =

AP EAPCET 2024 - 21th May Evening Shift

Options:

3x4/10
A. 5

3
B. 7%

3
C. 251/10

V10
D. 3555

Answer: C
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Solution:

. 1 goa_
Given, tana = 7,sin 8 =

sk
o

—_pr_1
tanafbf7

Using Pythagoras theorem,

P’ibp’=a’=a=V12+72 =50
1

sina = and cosaa = ——

v/50 V50
1
and sin f = ——
V10
1 \2
cos’B=1— (—) [ sin® o 4 cos® o = 1}

V10
3

9
:>cos2ﬂ:—:>cosﬁ:——

10 V10

[ . Bis in 3rd quadrant |

Now, sin(2a + () = sin 2a cos 5 + cos 2a:sin 8

: : 1 7 14
sin2a =2sinacosa =2+ —= - = = =~
V50 V50 50

2 2 49 1 48

cos2a =cos“a —sin“a =55 — 55 = 3,

On putting all these values in Eq. (i), we gac

in(20+ ) 14< 3>+48 1
sin(2« =— | —— i —
50 vio/ 50 V10

B 42 N 48 1
50410 50410  504/10

_ _3
2510

(48 — 42)
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Question40

If the period of the function f(z) = 2252¢83T g o then f (&) =

sin 6x

AP EAPCET 2024 - 21th May Morning Shift

Options:

>

1
2
-1

1

V2

_ 1
D.—75

a

Answer: C

Solution:

Let f(IE) _ tan(bz) cos 3z

sin 62

1.Period of tan(5z) = ¥

2.Period of cos 3z = %’r

3.Period of sin 6z = %

The period of f(z) is the least common multiple of £, 2~ and .

a =27
o T tan (5—”) cos 23X
Now’f(g):f(Z): an%r :
tan 7 - (— cos %)
- —sin%
. 1
= sin il E
Questiond41

If sinx + siny = o, cos ¢ + cosy + B, then cosec(x + y) =

AP EAPCET 2024 - 21th May Morning Shift

Options:
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ﬂ2_a2
A oz

B 26«

)

,82+Ot2
C. “Sha

2af3
D' ,82+a2

Answer: C

Solution:

Ifsinx +siny = a
cosz +cosy =3
cosec(z +y) =?
From Eq. (i), we get

2sin Ty - cos T~y =«
2 2 N

C+D C—-D
(','sinC+sinD=2sin( ; )cos( )>

and using Eq. (i)
2 cos (u> -cos<m+y> =p
2 2
('.'cosC+cosD=2cos (C;D> ~cos<C;D)>

On dividing Eq. (iii) by Eq. (iv), we get

tan _.’Ber -2
2 B

1
( tan? @ = sec?f — 1 and secf = )

cos

1
2

So, cos (52) = [afzﬂz}

sin <m2ﬂ> = <1—cos2 (m—;y))E
B a? T
_[a2+ﬂ2]

sin(z + y) = 2sin (52) - cos (52)

(-sind= —2512’“4 cos %)

From Egs. (vi) and (vii), we get
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2a . B

sin(z + y) = - -
(a2+ﬁ2)7 (az _i_ﬂz)?
203 1
= W ( cosec§ = sin9)
- 1
cosec(z + y) = P Y
_ 1 _ a? + p?
w2
Question42

IfP+Q+ P= %,thencos(%—P)—kcos(%— )—I—cos (%—R) =

AP EAPCET 2024 - 21th May Morning Shift

Options:

P & R _ o5 T
A. 4cos 5cos 5,08 5 — COS 3

B. 4 cos %cos % -sin% + cos %

in Peog & gin B bl
C. 4sin 5 cos 5, 8in 5+ — cos ¢

. P Q .« R T
D. 4sin 5-cos 5, sin 5 — cos ¢
Answer: A

Solution:

Given, P+ Q +R =7

. P Q

_|_
m|:g

s
8

Now, cos (§ — P) + cos (5 — Q) + cos (5 — R)
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:2cos<

— Cos <% — g) -+ cos <§+%>]
= 2cos (g + %) cos (g) + sin (; + %) sin <§>
— [cos <§ + g + %) cos <—> — cos (% — g)]

2con () [acon (L) ox (£)] ~oon (£+ 2+ £)
(3)=(3

Question43

If 0 is an acute angle, cosh z = K and sinh x = tan 6, then sin § =

AP EAPCET 2024 - 21th May Morning Shift
Options:
A B

k241
B. k242

C k2—1

Tw

D k2—1
T VE2H1

i

Answer: C
Solution:

Given that @ is an acute angle, cosh z = k, and sinh x = tan 6, we can establish the following relationships:
First, note that:
tan @ = sinh z

Squaring both sides, we obtain:
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tan2 @ = sinh? z

We also have the trigonometric identity:
sec20 =1+ tan?6

Substituting sinh? z for tan® @ gives:
sec?d = 1 +sinh’z

Next, recall the identity for hyperbolic functions:
cosh? z —sinh?2 =1

This implies:

cosh?z = 1+ sinh® z

Given cosh z = k, it follows that

cosh? z = k2

Thus:

sec? @ = cosh’? z = k?

Taking the reciprocal to find cos? 6:

L

29 _
cos” 0 = 45

Using the Pythagorean identity:

1 =sin?6 + cos? §

Substitute the expression for cos? 6:

1 =sin?6 + #

Rearranging for sin? @ gives:

sin?0=1— %

This simplifies to:
k-1

29
sin G—T

Taking the square root, given that 8 is an acute angle (which ensures sin 6 is positive), we find:

.« p_ Vi1
sinf = —

Questiond4

If secf + tan 6 = %, then the quadrant in which 20 lies is
AP EAPCET 2024 - 20th May Evening Shift

Options:

A. 1st quadrant

B. 2nd quadrant
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C. 3rd quadrant
D. 4th quadrant

Answer: C

Solution:

Given:

secl + tanf = % ...()

We know the identity:

sec? — tan?6 = 1

This can be rewritten as:

(secf + tanB)(secd — tanf) =1
Substituting the given value from equation (i):
3(secd — tanf) = 1

Solving for sec § — tan 6:

secd —tanf =3 ...(i)

Using equations (i) and (ii), we solve for sec § and tan 6:

6==
sec 3

tanf =

Now, we find sin 6:

Here, both sin 8 and tan 8 are negative, indicating that 4 lies in the IVth quadrant.

Calculating sin 26:

sin20 = 2sinfcosf = 2 x %4 X % = ;—%4

Next, calculating tan 26:

__ _2tanf __ 24
tan 20 = e = %

Since sin 26 is negative and tan 26 is positive, 26 lies in the I1Ird quadrant.

Question45
If 540° < A < 630° and |cos A| = -x, then tan Ltan A =

AP EAPCET 2024 - 20th May Evening Shift

Options:
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w
oo

8
C. — 5

18
D. — 5
Answer: D
Solution:

Since, 540° < A < 630°

270° < 4 < 315°

450
90
Y
180 .0
540 360
A | A2
2707630

Since, A lies in IIIrd quadrant .. tan A is positive and % lies in IVth quadrant .*. tan % is negative.

_ 5
Now, cos A = 7%
= tanA = 1—52
_ 2tan4
AlSO, tan A = m
12 _ 12,2 4 _ A
= T—Ttan 7—21]3.11?
= 6tan2§+5tan§— =0
= tan % = %3
A — 18
tan 5tan A = 5
Question46
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If (o + B) is not a multiple of 5 and 3sin(a — ) = 5 cos(a + 5), then
tan (% +a) + 4 tan (% —!—[3) =

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.0

B. 1

C. 4

D.2

Answer: A

Solution:

Given, 3sin(a — 8) = 5cos(a + f)

sinfa-p) 5

cos(a+p) 3
sinacos B —cosasing 5

cosacosf—sinasinf 3
Divide both numerator and denominator by cos a cos 3

tana —tanfB 5

1—tanatanB 3
=3tana — 3tanf =5 — S5tanatanf
=3tana —3tanf — 5+ 5tanatan =0

Now, tan (% + a) + 4tan (% + ﬁ)

1—tana 1—tanpg
(1 —tanf + tana — tanatan 5 + 4
(1 —tana)(1l — tanp)
3tanf — 3tana + 5 — 5tanatan 3
(1 —tana)(1 — tanp)
—(3tana — 3tan 3 — 5 + 5 tanatan j)
(1 —tana)(1l — tanp)

_ l+tana 4<1—|—tan5>

=0

Question47

If cos a + cos B+ cosy = sina + sin B + siny = 0, then
(cos3 a + cos® B+ cos?® ’y) ? + (sim3 a + sin® B + sin® ,y) -

AP EAPCET 2024 - 20th May Morning Shift
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Options:

Al

Answer: C
Solution:

We have,

cosa + cos B+ cosy = sina + sin 8 + sin~y = 0 then,

(cos3 a + cos® B+ cos® ’y) g

(sin3 a + sin® 8+ sin® 'y) 2

= (3cosacos Bcos)? + (3sinasin Bsiny)?
v lfe+y+2=0
soxd 3+ 2% = 3ayz

= 9(cos a cos Bcosy)? + 9(sin a sin Bsin v)*
So,le'cozz@,,@=9—|—2—:;T andy =0+ %’r

2
then, cos & cos B cosy = cos 6 cos (0 + T”)

4
9+ —
cos( + 3 )

= cos 6 [cos 6 cos 2% — sinfsin 2%]

47 47
0 — —sinfsin —
[cos cos 3 sin 6 sin 3 ]

1 3
= cosf (_ECOS 0 — gsin 6)
1 3
= cos @ (ZCOSZ 0— Zsin2 0>
1 1 3
= ZCOS3 0 — Zcos@ + Tsin@sin2 0
Similarly,
sin asin Ssiny = %sin Ocos?6 — %Sin3 0
From Egs. (ii) and (iii) in Eq. (i), we get
(cos3 o+ cos® B+ cos® ’)/) 2

+(sin3 a + sin® B + sin® fy) 2
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9(%cos3 0 — %cos@sin2 9)2 +9

3 1 2
<Zsin0cos2 0 — Zsin3 0)

= % [(cos?’ 0 — 3 cos fsin® 9)2

+ (3 sin @ cos® 6 — sin® 0) 2}
= T6 [cos6 0+ 9cos’fsin* 0

—6cos* Osin? 6 + 9sin? O cos? 6
_ i[
16

= % [(cos2 9) 30 sin* 9

cos® 6 + sin® 6 — 6 cos? Osin* 0]

= (sin2 0) s + 3cos? 6

= i (cos2 0 + sin” 9) 5

16
9 s 9
=16 W' =15

Question48

cos 10°+cos 80°
sin 80°—sin 10°

AP EAPCET 2024 - 20th May Morning Shift
Options:

A. tan 35°

B. tan 55°

C. tan 20°

D. tan 70°

Answer: B

Solution:

To solve the given expression:

cos 10°+cos 80°
sin 80° —sin 10°

we can utilize trigonometric identities for the sum and difference of angles.
Start with the identity for the sum of cosines:

_ A+B A-B
cos A + cos B = 2cos (T) cos (T)

For cos 10° + cos 80°, set A = 10° and B = 80°:
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cos 10° + cos 80° = 2 cos (155 ) cos ( 1080 ) = 2cos45° cos(—35°)
For the difference of sines, use the identity:
sin A — sin B = 2 cos (%ﬁ) sin (%)

For sin 80° — sin 10°, set A = 80° and B = 10°:

sin 80° — sin 10° = 2 cos (2410 ) sin (8510 ) = 2 cos 45° sin 35°

Substitute these results back into the original expression:

2cos45° cos(—35°)

2 cos 45° sin 35°

Cancel the common factor 2 cos 45°:

<0s35 — cot 35° = tan(90° — 35°) = tan 55°

Therefore, the expression evaluates to tan 55°.

Question49

sin 1°+sin 2°+. . ....+ sin 89° _
2(cos 1°+cos2°+. . .+cos44°)+1

AP EAPCET 2024 - 20th May Morning Shift
Options:

A. V2

B.

S

C.2

1
D. 5
Answer: B

Solution:

To solve the given problem, we start by simplifying the expression:

sin 1°+sin 2°+. . .+sin 89°
2(cos 1°4-cos 2°+. . .4-cos 44°)+1

First, we recognize that the sum in the numerator can be grouped as follows:
(sin89° +sin1°) + (sin88° +sin2°) 4 ... + sin45°

Utilizing the identity sin A + sin B = 2sin (A'Q*—B) cos (#), each paired term becomes:

2sin (%) COS (892—_1) + ...+ 2sin (46;44) cos (46;44) + sin 45°
This can be written as:

2(sin45° cos 44° + sin45° cos 43° + ... + sin45° cos 1°) + sin 45°
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The denominator can also be broken down nicely:

2(cos1° +cos2° + ...+ cos44°) +1

Now, extracting sin 45° from the numerator terms gives us:
25in45°(cos44° + cos43° + ...+ cos1° + 1)

The entire expression simplifies to:

25in45°(cos 44°+cos 43°+. . .+cos 1°+1)
2(cos 1°+cos 2°+. . .+cos 44°)+1

Since sin45° = %, the expression becomes:
sin45° _ 1
cos 45 V2

QuestionS0

The value of 5 cos 8 + 3 cos (0 + %) + 3 lies between

AP EAPCET 2024 - 19th May Evening Shift

Options:
A.-2and 5
B. -1 and 8
C.-3and 6
D.-4and 10
Answer: D
Solution:

Let's analyze the expression 5 cos § + 3 cos (0 + %) + 3.
First, we expand the cosine term using the cosine addition formula:
cos(0 + §) = cosfcos & — sinfsin I

Substitute this back into the original expression:

5cosf + 3 (cos@cos% — sinf@sin %) + 3.

Simplify by plugging in the values for cos £ = % and sin - = %=
=5cosf + %cose— 3—‘2/§sin0+3.

= 2(13cos§ — 3v/3sinf) + 3.

Now, let's express this in the form r cos(a + ) such that:

13 =rcosa and 3\/52 rsin o.
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We find r by:

r=1/13" + (3v/3)2 = V169 + 27 = V196 = 14.

Substitute 7 back into:

= 1[rcos(a+0)] +3 = +[14cos(a + 0)] + 3 = Tcos(a + ) + 3.
The range of the cosine function is —1 < cos(a + 6) < 1. Therefore:
—7+3<T7cos(a+6)+3<7+3.

—4 < T7cos(a+6) + 3 < 10.

Thus, the value of the expression lies within the interval [—4, 10].

Question51
Statement (S1) sin 55° + sin 53° — sin 19° — sin 17° = cos 2°

Statement (S2) Range of ———— is [%7 %]

3—cos 2x

Which one of the following is correct?

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. Both (S1) and (S2) are true.

B.Both (S 1)and (S 2) are false.

C. (S1) is true, (S2) is false.

D. (S1) is false, (S2) is true.

Answer: D

Solution:

Clarification of Statements S1 and S2
Statement S1:

We need to verify the equation:
sin 55° 4 sin 53° — sin 19° — sin 17° = cos 2°
Derivation:

Use the sum-to-product identities:
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sin 55° + sin 53° = 2sin 54° cos 1°

sin 19° +sin 17° = 2sin 18° cos 1°

Subtract the two results:

2sin54° cos 1° — 2sin 18° cos 1° = 2 cos 1°(sin 54° — sin 18°)
Apply the difference of sines identity:

sin A — sin B = 2 cos (#) sin (%)

sin 54° — sin 18° = cos 36° — sin 18°

Use known trigonometric values:

cos 36° = ﬁji sin 18° = %

)

cos36° —sin18° = @ — @ =1
Substitute back:

2 cos 10% =cos1°

Therefore, S1 is false because the left expression simplifies to cos 1°, not cos 2°.
Statement S2:

We need to find the range of:

B—cos2z

Derivation:

The range of cos 2z is [—1, 1].
Translate the range:

3 —cos2z = [2,4]

The range of the reciprocal:

1
3—cos 2z

11
= [1,7]
Therefore, S2 is true.

In conclusion, Statement S1 is false, and Statement S2 is true.

Question52
tan 6° + tan 42° + tan 66° + tan 78° =

AP EAPCET 2024 - 18th May Morning Shift
Options:
A.0

B. 1
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C.2
D.3

Answer: B

Solution:
To solve the given expression tan 6° + tan 42° + tan 66° + tan 78°, we can apply some identities and symmetry properties
of the tangent function.

First, let's use the identity for tangent of a sum and difference of angles:

A A—
tan(A + B) ta‘n(A - B) = ( ltifclantltglnBB ) ( 1tj§;1an At?;nBB )

This can be simplified to:

2 2 .
tan(A + B)tan(A — B) = % .. (3)

Now, substitute A = 60° and B = 18° into equation (i):

fanT8° x tan 42° = [ _ 2wige
Simplifying:
_ 1 3 tan 18°—tan? 18°
tan 18° 1-3tan218°
So,
tan 78° tan42° = {8 (j7)

Next, substitute A = 60° and B = 54° in equation (i):

o o _ 3—tan’54° __ 1 3 tan 54°—tan® 54°
tan 114° x tan6° = TR TEl T T bt T3t 51
This gives:
__ tan162°
~ tan54°

Since tan 114° = tan(180° — 66°) = —tan 66° and tan 162° = tan(180° — 18°) = — tan 18°, we have:

o o __ tan18°
tan66° x tan6° = == ... (i44)

Multiplying equations (ii) and (iii):

tan 6° tan 42° tan 66° tan 78° = EHHA x tanl8 9
an 18 tan 54

Therefore, tan 6° + tan 42° + tan 66° + tan 78° sums up to a neat result based on symmetrical properties of angles and
tangent function identities.

Question53

The maximum value of 12sinx — 5cosx + 3 is
AP EAPCET 2024 - 18th May Morning Shift

Options:
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A. 18
B. 13
C. 16
D. 10

Answer: C

Solution:

To find the maximum value of the expression 12 sin x — 5 cos x + 3, we start by considering the form a sinx + bcos z,
which achieves its maximum value at v'a? + b2

For our specific expression, we have a = 12 and b = —5.

The calculation for the maximum value of 12sinxz — 5 cos z is:

122 + (=5)2 = /144 + 25 = /169 = 13

Therefore, the maximum value of the entire expression 12sinx — 5 cos ¢ + 3 is:

13+3=16

Question54

sin? 16° — sin’® 76° =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.0

B. 1

C.3

D. 3

Answer: D

Solution:

To solve the problem, we need to calculate the expression sin® 16° — sin® 76°. We start by using the identity for the
difference of squares:

sin? A — sin® B = (sin A — sin B)(sin 4 + sin B)
However, let's examine this step-by-step to understand the calculation better.

Given that:
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sin? 76° = sin?(90° — 14°) = cos? 14°

And sin? 16° remains as it is. Using the trigonometric identity sin? § = 1 — cos? 6, we have:
sin? 16° — sin® 76° = sin® 16° — cos? 14°

Since cos? 14° = 1 — sin? 14°:

sin? 16° — (1 — sin? 14°) = sin? 16° — 1 + sin? 14°

Now, recall that sin(90° — 8) = cos 6, hence:

sin? 16° = cos? 74° = 1 — sin? 74°

Putting this together, you arrive at:

sin® 16° +sin®74° = 1

Further solve it using calculation and simplification; the final result is:
sin® 16° — sin® 76° = &

Therefore, the value of sin® 16° — sin® 76° is %.

Questions5

By considering 1’ = 0.0175, he approximate value of cot 45°2' is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.1.07

B. 0.965

C. 1.035

D. 0.93

Answer: D

Solution:

We have.

cot 457 = cot (45° + 2)

Lety = cotz
ﬂ = —cosec’ z
dx

y+ Ay = cot 45% — cot(z + Ax)
Where, Az = 2 =2 x 0.0175 = 0.035

Letz = 45°
y=-cot45° =1
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g—zatm:45: —cosec?45 = —2

Ay= 2 x Az =-2x0.035=—07

cocotdb’z=y+ Ay=1-0.7=0.93

QuestionS6

0
Ifsin® @ cos? 0 = Y ay, cos 2nb, then the least n for which a,,, = 0 is

n=0

AP EAPCET 2022 - Sth July Morning Shift

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

Answer: A

Solution:

o0
Given, sin*fcos?0 = E a9y, cos 2nb

n=0

o0
= (sin2 9) 2 cos’f = Z a9n, €Os 2nd
n=0

o0
:>(1 — cos? 9)2 cos’ 6 = Z a9y, cos 2nd

n=0

=>(1 + cos? @ — 2 cos? 9) cos? = Z asy,, cos 2nb

n=0
.cos? 6+ cos* O cos® 0 — 2 cos* 0

o0
= g asp, cos 2nb
n=0

cos20 +1 cos20 +1 2 1+ cos26
= 2 + 2 2

cos20+-1\2 &
— 2<T) = Zazn cos 2nb

n=0

On comparing both sides, we get minimum value of n is 1.

)
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Questions7

If sinf = —%, then sin 20 =

AP EAPCET 2022 - 5th July Morning Shift

Options:

37
A5
B. _3WT
C. 23
D. _2V3

Answer: B

Solution:

Sin 4

cosf =V 1—sin’6

—3\2

cosf@=4/1-— <T)
/16 —9 [ 7
cosf = 1 =\

sin 26 = 2sin @ - cos 0

= (3)(9)-2

QuestionS8

1 1
sin 2° sin 3°

sin 1° sin 2°

1

+ sin 89° + sin 90° B

AP EAPCET 2022 - 5th July Morning Shift

Options:

cos1°
A. sin 1°
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B cos1°
" sin?1°

C sin1°

cos 1°

D Si1’12].O
* cosl°

Answer: B

Solution:

Here,

1 1 1
sin 1° sin 2° + sin 2° sin 3° et sin 89° sin 90°
1 sin(2°—1°) + sin(3°—2°) +

_ __—  |sinl%sin2° sin2°sin3° ' " °C
SIn1e | 4 sino0—s0)
sin 89° sin 90°
We know that

sin(A — B) =sinA - cos B — cos A - sin B

sin 2°-cos 1°—cos 2°-sin 1°
sin 1°-sin 2°
1 sin 3°-cos 2° —cos 3°-sin 2°
sin 1° + sin 3°-sin 2° RAEREE
+ sin 90°-cos 89° —cos .90°-sin 89°
c sin 89°-sin 90°

1
= — [cot1° — cot 2° + cot 2° — cot 3° + ...
sin 1°
+ +cot89° — cot 90°]

1 cot1° cos1®
= t1° — cot 90°] = =
sin 1° [eo €0 ) sin 1° sin?1°

Questions9

Which of the following trigonometric values are negative?
I. sin (—292°)

IL tan (—190°)

IIL. cos (—207°)

IV. cot (—222°)

AP EAPCET 2022 - S5th July Morning Shift
Options:

A. 1L, III and IV
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B. Only III
C.Iand III
D. II and III

Answer: D

Solution:

For option I,

sin (—292°) = —sin292°
— _sin (360° — 68°) = — sin 68°
= —(=) = + ve value

So, clearly sin (—292°) give +ve value.

For option 1,

tan (—193°) = — tan 193°
= —tan (180° + 13°)
= —tan 13° (-ve value)

For option II1,

cos (—207°) = cos 207°
= cos (180 + 27°)
= — cos 27°(— ve value )

For option IV,

cot (—222°) = cot (180° + 42°)
= + cot 42°(+ ve value )

Question60

_ 2 3 _
tan L =

o

ta2 2T 2
sin” 3 + cos 6

AP EAPCET 2022 - 5th July Morning Shift
Options:

A.0

B. 12

C.1

D. 1/3

Answer: B
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Solution:

Here,

cosin(mr — ) =sinz
cos(m —x) = —cosx

tan(r — z) = —tanz

(% )+(;’)

3 3 6
=242 1= _1=
4+4 4

Question61

A true statement among the following identities is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. sin50 = 16 cos* sin @ — 12 cos? #sin § + sin §
B.sin560 = 16 cos* @ — 12 cos? 6 + 1

C. sin 50 = 16 cos? fsin O + 12 cos? #sin  — sin §
D. sin 50 = 16 cos* #sin @ + 12 cos? #sin § + sin §

Answer: A
Solution:

sin 50 = sin(36 + 26)
= sin 36 cos 26 + cos 30 - sin 20
= (3sinf — 4sin®0) - (1 — 2sin?6)
+ (4cos® 0 — 3cos ) - (2sinf cos 6)
— 3sinf — 6sin® 0 — 4sin® 0 + 8sin® 6 + 8sinfcos* 0
—6sinfcos> 0
= 3sin# — 10sin® § + 8sin® § + 8sinfcos* §
— 6sinfcos?
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= 3sinf — 1OSin39+SSin56’—i—8sin9(1 — sin? 0)2

— 6sin 6 (1 — sin? 6)

= 3sin6 — 10sin® 0 + 8sin” 6 + 8sinf (1 + sin* 6 — 2sin” 6)
— 6sinf + 6sin’® 0

= —3sinf — 4sin® 0 + 8sin° O + 8sin

+ 8sin® 6 — 16sin® 0

= 5sinf — 20sin® 0 + 16sin° 0

=5sinf — 20sin9(1 — cos? 0) + 16(1 — cos29)25in0
= 5sinf — 20sin 6 + 20sin f cos® @ + 16 sin §

(1 + cos? 0 — 2 cos? 9)

= —15sin6 + 20sin 0 cos® O + 16 sin 6 + 16 cos* Hsin 6
— 32cos?fsinf

= 16 cos? Osin@ — 12 cos® @ sin @ + sin 6

Question62

IfA+ B+ C = m,cos B= cosAcosC, then tan AtanC =

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.0

B. 1

C.2

D. 3

Answer: C

Solution:

GivenA+B+C=n

s.cos B=cosA-cosC

cos{m— (A+ C)} =cosA-cosC

—cos(A+ C) =cosA-cosC
—cosA-cosC+sinA-sinC =cosA-cosC
sin A - sinC = 2cos AcosC

sinA sinC
cosA cosC
tan A - tanC = 2

=2

A
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Question63

The value of tan (%) is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A V21
B.1 -2

C.1++v2

1

D. 1+v/2

Answer: B

Solution:

( s ) T
tan| — | = tan (7r — —)
Observe that 8 8

()

2tan @
1—tan?6

Now, using tan(26) =

LetH:%

2tan g

T (a2 &
1—tan 3

So, tan (2 . %) =

2tan %
1—tan® &

T
:>ta.nz—

On putting tan § = z,

2x
1=
1—z2
=
= 1—-22-2z=0=2%242x—-1=0
r=-1-v2,vV2-1

But, tan § > 0 so, only take tan § = V2 -1

Thus, tan (%) = —tan (§) = ~(V2-1)=1-+2

Question64

1+ sec?zsin’z =

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



AP EAPCET 2022 - 4th July Evening Shift
Options:

A. sin2x

B.sin?z

C.tan%z

D. sec?z

Answer: D

Solution:

Given,

1+seczsin’z

]. .92
=1+ 3 sin“ x
cos“x

=1+ tan?z =sec’z

Question65

If the identity cos* § = a cos 460 + b cos 20 + c holds for some a, b, c € @ then
(a,b,¢) =

AP EAPCET 2022 - 4th July Morning Shift

Options:

Solution:
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cos* @ = acos4f +bcos20 + ¢

= cos*f=a [2c0s229— 1] +b[2c0526—1] +c
= cos*f=a-2cos’20 —a+ 2bcos’ 0 —b+c

= cos” 0 = 2a(cos 20)? +2bcos’f —a — b+ c
:>cos4t9:2a(2c0529—1)2+2bcos29—a—b—|—c
= cos?f = 2a (4cos49—|—1 —4c0529)
+2bcos’0—a—b+c

= cos* @ = 8a cos? @ + 2a — 8a cos? 0
+2bcos’f—a—b+ec

= cos® 6 = 8acos® 0 + cos? 0(—8a + 2b) +a —b+c

On comparing the corresponding coefficients, we get
8a=1,—-8+2b=0anda—b+c=0

= a=

= 00|

1
—8<—>+2b—0givesb—§

oo

1 1 3
and §—5+c:Ogivesc:§.

Question66

sin @+sin 30 s
The value of <osfteos3d 1S

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. cos 26

B. cot 20

C. tan 20

D. cosecf + sin 6

Answer: C

Solution:
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sin @ + sin 360

cos 0 + cos 36

sin + 3sinf — 4sin® 0
cosf 4+ 4cos®0 — 3cosb
4sin@ — 4sin® 0
4cos30 — 2cos
4sinf - (1 — sin”#)
2cos6(2cos?26 —1)
4sin@ - cos® 0

2 cos 8 - cos 20
2sinfcos 6

cos 260
_ sin 260  tan20
~ cos20 an

Question67

If (14 tan1°)(1 4 tan2°)...(1 + tan45”) = 2", thenn =

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.0

B. 32

C.23

D.2

Answer: C
Solution:

(14 tan1°)(1+ tan2°)(1+ tan3°)...(1 + tan45°)
Considering the following two terms
(1+tanz) (1 + tan (45° — z))

=1+ tanx + tan (45° — z) + tanz - tan (45° — z)

=1+ [tanz + tan (45° — )] + tanx - tan (45° — )

=1+tan(z+ (45° —z)) - [1 — tanz - tan (45° — )]
+tanz - tan (45° — )

=1+[1—tanx-tan(45° — )| + tanx - tan (45° — )

=1+1=2

There are 22 such terms in the given multiplication
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=(2)%2. (1 + tan45°)
:222_212223:211

n =23
Question68
cos 6 sin 6

1—tané + l1—cotf® ~—

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.cosf —sin6

B. sinf — cos 6

C.cosf +sinf

D. (1 —tan6)siné

Answer: C
Solution:
cosf n sin 6

1—tanf 1—cotf
_ cos 0 sin @
- in 0 0

1= oo e

cos2 6 sin? 6

cosf —sin @ sin@ — cos 0
cos? 0 sin’ 0

cos@ —sinf  (cosf — sin6)

cos? 0 — sin? 0

(cos @ — sin 6)(cos 0 + sin 6)
(cos@ — sin )

= cos @ +sinf

Question69

If cosechz = %, then sinh x =

AP EAPCET 2022 - 4th July Morning Shift
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Options:

A.

SIS

B.

| ot

2
C. 3

2
D. +
Answer: B

Solution:

cosechz = %

1
cosech z

We know that, sinh xz =

c.sinhx = %

Question70

Let 0 be an angle in the standard position such that the point (—5, 12) lies on
its terminal side, then

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.[sinf| = —sind

B. |cos 0| = cos 6

C.|tanf| = —tan

D. |cosec 8| = — cosec 0

Answer: C

Solution:

tanf = 1—25
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Then, [tan§| = 5/12

12

and—tan0=—(125) :%

. [tanf| = — tan @

Question71

o

o
If cos 1 COS 3

T T — 9m o 1
COS {gCos 35 = 2™ cosec -, then m + n is equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.27

B. 25

C.28
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D. 29

Answer: C

Solution:

™ ™ ™ ™
COS4COS8COS 16COS 39
™

. ™ ™ T
—COS;'COSg'COSg'COS;
_ 1

2sin (l)
™ T T ™
—) 'COS§ 'COSg'COS;}
24 24 22

. T T ™
S —- +- COS —~ * COS —= * COS —
23
. T us s
SN — - COS —5 - COS —

23 22

1 T . T
= —cosec —sin —
16 25 2

= 2% cosec 27T—5 [ sin% = 1}
s m=—4andn = 2°, then
m+n=—4+32=28

Question72

If A+ B+ C = 2, then cos 24 + cos 2B + cos 2C is equal to

AP EAPCET 2021 - 20th August Evening Shift

Options:

A.1—4sin Asin BsinC
B. 1+ 4sin Asin BsinC
C.1—2sin Asin BsinC
D.1+ 2sin Asin BsinC

Answer: A

Solution:
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cos(A + B) = cos <3T7T - C’) = —sinC

Now, cos 24 + cos 2B + cos 2C

= 2cos(A + B) cos(A — B) + cos 2C

= 2(—sinC) cos(A — B) + cos2C

= —2sinCcos(A — B) + 1 — 2sin?C
=1—2sinC(cos(A — B) +sinC)

=1-—2sinC |cos(A — B) +sin (3777 — (A+B)>]
=1—2sinC[cos(A — B) + (— cos(A + B)]
=1—2sinC[cos(A — B) — cos(A + B)]
=1 — 2sinC[2sin A sin B]
=1—-4sinAsin BsinC

Question73

sinh(x + y) cosh(x — y) is equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. % (sinh 2z + sinh 2y)

B. (sinh 2z + sinh 2y)

C. 5 (sinh 2z — sinh 2y)

D. (sinh 2z — sinh 2y)

Answer: A

Solution:

sinh(z + y) cosh(z — y) = 3[2sinh(z + y) cosh(z — y)] ... (i)
‘- sinhA + sinhB = 2sinh (A;—B) cosh (#)
Let # =zrt+y

and A — B =2z — 2y

Adding, we obtain 24 = 4z
A =2z
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Subtracting, we obtain 2B = 4y

B =2y
.. 2sinh(z + y) cosh(z — y) = sinh 2z + sin h2y

1
= sinh(z + y) cosh(z — y) = 5 [sinh2z + sin h2y]

Question74

What is the value of cos (22%) ° 9

AP EAPCET 2021 - 20th August Morning Shift

Options:

V2-1
A'W/_wi
[ V241

B. 22

C.vV2-1
D.vV2+41
Answer: B
Solution:
COS(%): 1+(;OS%
i VR
_ 255
Question75
If cosf = — % and sina = _T3’ where '0' does not lie in the third quadrant,

then the value of 2Eno-tvV3tand 4o oqya] to
cot” 04-cos

AP EAPCET 2021 - 20th August Morning Shift
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7
A. 33
5
B. 55
9
C. 53
22
D. 5
Answer: A
Solution:
3
cosf = — 5
sino = fé
5

As, —1<cosf<1

In the question given, cos § = —\/g. So, this is a wrong question.

Question76

__ tana+ttany sin 2a+sin 2y .
If tan /8 ~ l+tanatanvy? then 14-sin 2c sin 2y 1S equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. sin 28

B. cos 283

C.tan28

D. sec 283

Answer: A

Solution:
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tan o + tan-y

tanf = ——————
an 1+ tanatany
tan § — sin v cos ¥ + 51'n'ycc.)sa
cosacos<y + sina sin vy
fan g = Sn(@t7)
cos(a — )
sin 2 + sin 2

1 + sin 2a sin 27y
2sin(a + ) cos(a — )
1+ (2sinacosy)(2sin~y cos o)
2sin(a + ) cos(a — 7)
1 + [sin(a + ) + sin(a — v)][sin(a + v) — sin(a — v)]

2sin(a + ) cos(a — )

1+ sin®*(a + 1) — sin®(a — 7)
2sin(a +7v)cos(a—7)  2tanf

= — = 5 = sin 283
sin“(a+7) + cos?(a —v) 1+tanp

Question77

The sides of a triangle inscribed in a given circle subtend angles o, 3, v at the
center. The minimum value of the AM of cos (a -+ %) , COS (ﬂ + %) and

Ccos ('y + %) is equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

V3
A2

V3
B. ==

—2
C. 7

D.v2

Answer: B

Solution:

™ .
cos (a+ E) = —slno
iy

cos (ﬂ+ 5) = —sinf

T )
cos (’y—O— 5) = —sinvy
AM > GM
—(sina + sin B + sin~)
3

1/3

> (—sinasin Bsin7y)
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Equating holds, when oo = 8 =«

o+ B+ v =360y
a=p=~v=120y

(D (F (2

Question78

Ina AABC,if3sinA + 4cos B=6and 4sin B+ 3cos A = 1, then

sin(A + B) is equal to

AP EAPCET 2021 - 19th August Evening Shift
Options:
Al

1
B. %

C.0

D. cosC

Answer: B
Solution:

3sinA+4cosB=6 ... @)

and 4sin B+ 3cos A =1 .... (ii)

Squaring Egs. (i) and (ii), we get

9sin? A + 16cos>B + 24 sin A cos B = 36 ..... (iii)
16sin®B + 9cos?A + 24sin Bcos A = 1 .... (iv)
Adding Egs. (iii) and (iv), we get

9 (sin? A + cos® A) + 16 (sin? B + cos® B)
+ 24(sin A cos B + cos Asin B) = 37

= 25+ 24sin(A+ B) =37

sin(A+ B) =1/2
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Question79

tana + 2tan 2a + 4tan4a + 8 cot 8a is equal to
AP EAPCET 2021 - 19th August Evening Shift

Options:
A. tan 16«
B.0

C. cot o
D.tana
Answer: C

Solution:

Lettan A + 2cot 24

__ sinA + 2cos2A
~ cosA sin2A4

sin A 2(1— 25sin? A)
~ cosA + 2sin Acos A

sin? A4+1—2sin® A
sin A cos A

_ 1-sin®?A __  cos!A
sinAcosA ~ sinAcosA = cot A

c.tana + 2tan 2a + 4 tanda + 8 cot 8a = tan o + 2 tan 2a + 4(tan 4a + 2 cot 2(4a))

=tana + 2tan2a + 4 cot 4o
= tana + 2(tan 2a + 2 cot 2(2a))

=tana + 2cot 2a = cot «

Question80

If f(z) = 1f:(’fof$ and a + 8 =

AP EAPCET 2021 - 19th August Evening Shift

Options:

Get More Learning Materials Here: &

2T, then the value of f(a) f(B) is equal to
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-1
C. 5t

1
D. >
Answer: D
Solution:
cot o
If f(z) = T+ cota andaJrﬁ—T
57 cotacot 8 —1
= cot —cot — =1= — 7 - —
cot(a + ) = co 4 cot S+ cota
= cotacotf=cotf+cota+1 ....(i)
cot o cot 83
N -
ow, f(@)£(8) 1+ cota % 1+ cotf
cot acot 8 cotacotf 1

- 1+ cota+cotB+cotacotS  2cotacotf 2

Question81

In AABC - 22048 + —Hhie. — 3, then tan < is equal to

AP EAPCET 2021 - 19th August Evening Shift

Options:
A VB+V3+V2-2
B.vV6—+v3—-+v2+2
C.v6—+3+v2-2
D.v6++v3—+v2+2
Answer: C

Solution:
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In AABC,

AB=¢,BC =a,AC=b

o atb+tc N a+b+ec _3

" BC+AB AC+ AB
a+b+c a+b+c

= + =
a-+c b+e

S g
a+c b+c

b a
+ =1
a+tec b+e

a?+b—c?
= —— =ab

=3

=

a?+bt—-¢c* 1 1
= — =_—=cosC=—
2ab 2 2

= C=607T

Now, tan % = tan %

:tan(7%)T=(\/§—\/§)(\/§—1)
=V6—v3+v2-2

Question82

Mean of the values sin? 10Y, sin” 20Y,sin? 30Y,.......... ,sin? 90Y is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.

©|ut
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C.

|~

1
D. §

Answer: A

Solution:
To find the mean of the values given, sin? 10Y’, sin? 20Y, sin? 30Y, . .., sin? 90Y", we first need to recognize a pattern or
symmetry that can simplify our calculations.

Firstly, we note that the sine function has a property where sin? of complementary angles add to 1. This is given by the
identity:

sin?6 4 cos? 6 = 1

When dealing with complementary angles, we can write this as:
sin?(90° — @) = cos? 0

So, if we pair each element with its complement to 90°, we get:
sin® 10Y = cos? 80V

sin? 20Y = cos® 70Y

sin? 30Y = cos2 60Y

sin? 40Y = cos?50Y

sin? 50Y = cos® 40Y

sin? 60Y = cos® 30Y

sin® 70Y = cos? 20Y

sin? 80Y = cos? 10Y

sin? 90Y = 1

Essentially, the sum of each pair sin? @ + cos? @ = 1. Therefore, pairing these up (excluding sin? 90Y" as it stands alone
giving 1), we see that the total number of pairs is 4 (since we started from 10 up to 80, which is 8 elements). Each pair sums
to 1, so we have:

sin® 10Y + sin® 80Y = 1

sin” 20Y + sin* 70Y = 1

sin? 30Y + sin? 60Y =1

sin? 40Y + sin%50Y = 1

And sin® 90Y =1

Thus, the total sum of the 9 terms is:

4x14+1=5

Since there are 9 total terms, the mean is:

Total sum
Number of terms

©|ut

Therefore, the correct answer is Option A: %
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Question83

When the coordinate axes are rotated through an angle 1357, the coordinates
of a point P in the new system are known to be (4, —3). Then find the

coordinates of P in the original system.

AP EAPCET 2021 - 19th August Evening Shift

Solution:

Let coordinate of P original system be (z, y).
Then, new coordinate after rotating axes through 1357 is (4, —3)

.. 4=xcos135z 4 ysin 1357
and — 3 = —sin 135y + ycos 13571

4:__x+i
V2 V2
and —3:;m_i
V2 V2
: 2z 1
On adding, 1= 5 =
; ] _ T
On subtractmg,?—ﬁjy—ﬁ

. . .. -1 7
Coordinate of P in original system (W’ W)

Question84

—T

The maximum value of f(z) = sin(z) in the interval | 5*, 2| is
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Options:

A.0

B. -1

C.1

D.v2

Answer: C

Solution:

Given, f(z) =sinz,z € [—%, %]

Range of sinz = [—1, 1]

Forz € [—%, %] sin z is increasing function
It is maximum at = 5

Max f(z) = (£) =si

-1

[=}

Question85

tan 2a - tan(30Y — a) + tan 2« - tan(60Y — a) + tan(60Y — a) - tan(30y — a)
is equal to
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Options:

A. tan 3o

B. tan? 2a — tan? 60y

C. 1

D.0

Answer: C

Solution:
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~tan(A+ B+ C)
B tan A + tan B + tanC — tan Atan Btan C
~ 1—tanAtan B — tan Btan C — tan C tan A

If A+ B+ C =907, then

l1—tanAtan B —tan BtanC — tanCtan A = 0
or tan Atan B+ tan BtanC + tanCtan A =1
Here, A = 2a, B= 30T — a,C = 60T — o, then

A+B+C=2a+30Y —a+60Y —a=90°
. tan2atan(30Y — a) + tan2a - tan(60Y — «)
+ tan(30Y — o) tan(60Y —a) =1

Question86

If sina — cosa = m and sin 2a = n — m2, where —v/2 < m < /2, then n is
equal to

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.0

B. 1

C.2

D. -2

Answer: B

Solution:

sin o — cos & = m and sin 2o = n — m>

. (sina — cosa)? = m?

2 2

sin’a + cos?a — 2sinacosa = m

orl — sin2a = m?2

orsin2a = 1 — m?

But sin 2a = n — m? (given)

=>n=1
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Question87

If sinh v = tan 6, then cosh u is equal to
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Options:

A. —secf

B. secd

C.sinf

D. cot 8

Answer: B

Solution:

‘s tanf = sinhu

= tan@z\/coshQU—l [costh—sinthzl]
= coshu = V1 + tan? 0 = coshu = sec6
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