Properties of Triangles

Question1

In AABC, if C =120°,c =+/19 and b = 3, then a =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

4

B.

5

C.

2
D.
V5

Answer: C

Solution:

b=3,c=+19and ZC = 120°

2 =a?+b%—2abcosC
19 =a%? 49— 6a - cos120°
19 =a’+ 9+ 3a
a’+3a—10=0
a?+5a—2a—-10=0
(a+5)(a—2)=0

a# —5

ST
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Hence, a = 2

Question2

Ina ANABC,2A + C = 300°. If the circumradius of the AABC is

eight times its inradius, then sin & =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

B.

%

C.

3
4+4/3

D.

1
V2+1

Answer: B

Solution:

24+ C = 300° . ()
and A+ B+ C = 180° ... (i7)

—(24+C) — (A+ B+ C) = 300° — 180° = 120°
= A-B=120°= A= B+120°

By Eq. (i)
2B+ C =60° = C = 60° — 2B

given that R = 8r
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andi = 4sin (é) sin(
R 2

= 1 = 4si A i
g = sin 5 sin

substitute values

)=(2)
)=(%

v by |

sinu (%cos 2u — @sin 2u

= 3—12 = %sinu(sinu—I— V3 cosu)
(cos 2u — /3 sin 2u)

= 1 lsinu - (2sin (u + 60°)).2 cos (2u + 60°)

32 4

1 . . (0] (o]
:>§:smu-s1n(u+60)-cos(2u+60)

1 1
=35 = §(cos (u—u—60°) — cos (u + u + 60°)] - cos (2u + 60°)
S [ 2wt 609)] - cos (2u + 60°)

33 = |7~ 308 (2u cos (2u

let cos (2u-—i— 60°) =t

1 (1 1tt
32 \4 2

1 t 2

324 2
1 2
= _=t—2t
8
= 16t2—8t+1=0

1t_1
4

= cos (2u + 60°) = +
putu = B/2
= cos (B+60°) = +

Now, C/2 = 30° — B

and

sin C/2 = sin (30° — B) = cos (90° — (130° — B))

Hence, sinC/2 = 1/4
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Question3
In AABC,ifa =5,b =4 and cos(A — B) = g—;, then c =

AP EAPCET 2025 - 26th May Morning Shift

Options:

o 0y ® <o

V24

Answer: C
Solution:

" cos(A — B) = cos Acos B+ sin Asin B
b2 + 2 — a?

and cos A = T
16+c*—25  2—9
 2x4xe 8¢

C()SB:cLz-I—c2—1)2:c2-|—9

2ac 10c

also, sin A = 1/1 — cos? A and
sin B=+/1—cos?2 B

- 2_; N (028;9> <C21§c9>
) (- ()

from the options
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cos A = 56 = 9/16 and
36 +9
B = =3/4
cosB =156 =%

_ 9\? 175
SlnA_\/1_<]__6> _1—6

sin B = \/1 —(3/4)2 =V7/4

9 3 V115 /7
Sogm X = —— X ——
16~ 4 16 4
27 35
—a+a—31/32

Hence, ¢ = 6 satisfy the equation

Question4
. _ e} b - C
I;aAABC’, if A = 30° and D) (ﬁ+1)2_2(\/§_1),then

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

60°

B.

97.5°

C.

75°

D.

52.5°

Answer: B

Solution:
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Given,

A =30°
b c

(V3+1)2+2(v2-1) (V3+1)2-2(2-1)
b (V3+1)24+2(v2-1)

¢ (V3+1)2-2(v2-1)
By compounds and dividendo

bic _ 2{\/54—1!2 . bie _ 2443

b—c 4(v2-1) b—c V2-1
By compounds and dividendo

20 24+vV3+v2-1
2 243 V2+1
:>2:\/§+\/§+1:>sinB:\/§+\/§+l

¢ V3-v24+3 sinC 3243
:>sinC':3+\/_—\/§

sinB - 3+v2+1
_, sin(150° — B) _ 3+v3-+2

sin B V3+v2+1
{+A=30°= B+C =150}

1 cosB \/§sinB3+\/§—\/§_\/§+\/§+l

2 sinB+ 2 sin B 2
:>cotB_3+\/3—\/§ V3

2 VB4v24l 2

cotB  6+2V3-2v2-3-v6-V3
2 2(vV3+ V2 +1)

3+v3-2v2-V6 |
V3+v2+1

.- cot B = Negative
B > 90°

cot B =

Questions

In A ABC is the line joining the circumcentre and the incentre is
parallel to BC, then cos B 4 cos C' =

AP EAPCET 2025 - 26th May Evening Shift

Options:
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1/2

3/4

C.

1

D.

3/2
Answer: C

Solution:

O-circumcentre
I = Incentre

r
cos A = —

‘2 cos A+ cos B+ cosC
B C

=1+ 4sin ?sin ?sin —

2
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=1+4- T = 4Rsin£sin Esin—
4R 2 2

r
=14+ —

+R
'L—I-cosB—l—cosC’:l—l-L
'R R

=cosB+cosC =1

C
2

)

Question6

Ina AABC,ifr;:r9=3:4andry:r3 =2 :3,thena :b :c=

AP EAPCET 2025 - 26th May Evening Shift

Options:
A.

2:3:4

Answer: D

Solution:

Let's first find the common ratio 71 : 7o : 3.
We are given:
l.ri:rs=3:4

2.r9:r3=2:3

To combine these ratios, we need to make the value corresponding to 72 common.

We can write the second ratio as:
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ro:r3=2:3=(2x2):(3x2)=4:6.
Now, we have:

ri:rg=3:4

ro:r3=4:6

Combining them gives the ratior; : r2 : r3 =3 : 4 : 6.

Next, we use the formulas for the exradii 71, r2, 73 in terms of the area of the triangle A and the semi-

perimeter s = %”*c:
r= 50
r2 = séb
= A

So, the ratio 71 : 79 : 3 can be written as:

A . A .. A _9.4.
A A A _3:4:6.

Dividing by A (since A # 0 for a triangle), we get:

1 — —_— —_—
— =6K — s—c= ¢

Let's denote 1/ K as C for simplicity. Then:

s—a=0C/3
s—b=C/4
s—c=0C/6

We know the relationships between the sides a,b,cand s — a,s — b, s — c:
a=(s—b)+(s—c)
b=(s—a)+(s—c)
c=(s—a)+(s—0b)

Substituting the expressions for s — a, s — b, s — c:

_C |, C _ 3C+2C¢ _ 5C
a=7T+5="13 =1
_ C Cc _ 204C _ 3¢ _ C
b=+ ="% =% =%
_Cc ., C 4C+3C 70
c=3xtT =" =1
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Now we can find the ratioa : b : ¢:

To simplify the ratio, we can multiply all parts by 12/C:
atbie= (3 x B): (§x2): (1« )
a:b:c=5:6:7

The final answer is m

Question7

Ina ANABC, if a, b, c are in arithmetic progression and the angle A
is twice the angle C, then cos A : cos B: cosC' =

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

2:3:4

Answer: C

Solution:
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Since,a, band care in AP
So,2b=a+c
Also, FA=2/C .. (1)
Mow, ina AABC,
a=2RsinA,b=2Rsin B,¢ = 2RsinC
S0,2b=a+ ¢
= 2-2RsinB=2Rsin A+ 2RsinC
= 2smB=sind+}sinC
Ina ANABC,

A+ B+ C=180°
=2C + B+ C =180°
=B =180"—3C
So,sin B = sin (180" — 3C)

= sin(3C) ... (22)

And2sin B =sin A +sinC

= 2sin(3C) = sin(2C) + sinC
[using Eq. (i) and (ii)]
=2sinCcosC +sinC
and sin(3C) = 3sin C — 4sin*C

So,2sin(3C) = 2 (3 — 4sin°C)
=2cosC+1
=2(4cos’C —1)

—=8cos2C —2=2cosC +1
—=8cos2C — 2cosC —3=10

 cos € — 2+ 4/4—4(8)(—3)

16
244100 2+10
N 16 16

ba] =

S0, cos(C = %,msﬂz —
Since, C must be positive,
So,cosC = %

Now, cos A = cos(2C)
—2cos2C-1=2(3)"-1=1
And B = 180° — 3C

cos B = cos (180" — 3C)
= — cos(3C)
== {4{:053(? —3cos C)
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_1-913

T 8716 4

_2:9:12
16

So,cosd:cosB:cosC=2:09:12

Question8

Ina AABC, A, B and C are in arithmetic progression, rr3 = 79

and ¢ = 10, then a¢? + b% + ¢? =

AP EAPCET 2025 - 24th May Morning Shift

Options:
A.

128

392

288

D.
200

Answer: D

Solution:
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In a triangle A, B and C are in arithmetic progression.

So, B= %

Now, rrs = r172

A A A A
= = = .

s s—c s—a s—b
N 1 1

s(s—c) (s—a)(s—b)
= s®—(a+b)s+ab=s’>—cs
= ab=(a+b—c)s
= ab:(aﬁl—b—c)w
= 2ab=(a+b)?—-¢?
= 2ab=a®+b> + 2ab—
= a+b’=c o (2)

Also, using cosine rule,

b2 = a® + ¢ — 2accos B

2

—=b% = a® + ¢ — 2accos (%)

=b2=a?2+c?—ac

:>c2—a2:a2—|—c2—ac
=2a’ =ac=2a=c
c 10
= :—:—:5
T3 773

So,b2=¢2—a2=100—25="175
= b=25/3

Now, a? + b% + ¢2 = 25+ 75 + 100 = 200

Question9

2(r1+73)
In a AABC’ ac(l—l—cosBB)

AP EAPCET 2025 - 24th May Morning Shift

Options:

A.

A
b
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>

2A
2+b+c

D.

a+b+c
2A

Answer: B

Solution:

_2(ri4r)
LHS = ac(lj—cosB)

2(ry +r3)
ac (1 + 2cos? g —1)
2(ry +r3)
ac (2 cos? g)

We know that, r; = -2 r3 = 2

s—a’ s—c

B (s—b)
And cos 5= \/%

2[a o]

Hence, LHS =

Ala+b+c—a—c)
s(s—a)(s—b)(s—c)

B bA
~ s(s—a)(s—b)(s—c)
~ % _ Rus

A
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Question10

In AABC,ifa = 8,b=10,c = 12, then ; =
AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

—
c1|°°

&

O ;lﬂ

S [58

O

oofon

Answer: B
Solution:

‘ra=8b=10and c = 12
andr =& R = 4c

4A?
s-abc

So, 7 =

__ atbte __
— atbie _ 5

also, A = /15(15 — 8)(15 — 10)(15 — 12)

=15 x7Tx5x3=15V7

roo_ _4x225x7 T
Thus, & = w5 1517 = 16

Question11

In AABC,ifa =13,b =8,c = 7,then cos(B+ C) =

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



AP EAPCET 2025 - 23rd May Evening Shift
Options:

A I

B. 2

C.3

D. 3

Answer: D

Solution:

In AABC,ZA + /B + £C = 180°
So, /B+ ZC =180° — LA

= cos(B+ C) = cos (180° — A)
= —cos A

b +c?—a? 82472132

Now, cos A =

2bc  2x8xT
_ 64+49-169 56
n 112 112
_ 1
2
Hence, cos(B + C) = — (—%) — %
Questionl2

In a AABC, if (7"1 — 7"3) (1“1 — Tz) — 2?“2T3 = 0, then a,2 — b2 =

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.
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abe

D.

b+a
c

Answer: B

Solution:

(r1—r3) (11— 1) —2rer3 =0
and we know that

_ _A A _ _A
5773 = S_¢

substitute these values

= A2(1_1)(1_1)_2A2(

s—a s—c s—a s—b

(s—b)l(s—c) ) =0

= () (e5ey) - (o

1 (a—c)(a—b)_ B
e aarer i
= (a—c)la—b)—2(s-a)’=0

2

= (a—c)(a—b)—2<a+;+c—a> =0
= 2(a—-c)a—b)—(b+c—a)?=0
= 2(a2—ab—ac—|—bc)—(b2—|—02+a2)—2(bc—ca—ab):0
= a®—b® — c* — 2ab — 2ac + 2bc — 2bc + 2ac + 2ab =0
= a?—-b>=c?
Questionl3

If the median AD of the A ABC is bisected at &£ and BE meets AC

in E, then AF : AC =
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Options:

Answer: B

Solution:

*.» D is the mid-point of BC' and E is the mid-point of AD.

Let BE and AC intersects at F'

AF 1
So, 5z = 7

and AC = AF + FC = %AC’—l— %AC

AP 3AC 1

Thus, 45 = 4 = 3

Hence, AF : AC=1:3

Question14

In AABC if cos A cos B + sin Asin Bsin C = 1, then
sinA +sin B+sinC =

AP EAPCET 2025 - 23rd May Morning Shift
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Options:

>

Answer: B

Solution:

We have,

cos Acos B+sin A -sin BsinC =1

In AABC,

cos A cos B + sin Asin Bsin C = lis possible it A = 45°, B = 45° and C = 90° i.e.

cos45° - cos45° + sin45° - sin45 - sin 90°
11
_54_5_
c.sinA+4sinB+sinC
= sin45° + sin 45° + sin 90°
1 1
\/§+ﬂ+1 V241

Question15

In AABC,ifa:b:c=4:5:6, then <5At3c0sC _

cos B

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.
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D.
3

Answer: C
Solution:

Given,a:b:c=4:5:6

We can express the sides as a = 4z, b = bz and ¢ = 6z for some positive constant .

b2 + 2 — a?
2bc
(5z)2 + (6z)® — (4z)® 45z 3

mcos A= ( By Cosine rule)

2 X bz X 6z 6022 4

(4z)% + (6z)2 — (5zx)?
2(4z)(6x)
27z 9
T 4822~ 16
(4z)? + (5z)* — (62)>
2(4z)(5x)

Similarly, cos B =

and cosC =

_5w2_1
4022 8

So,

8
9
6

16

cosA+3cosC %+3(%) 843
- 9
cos B -
1

6

8 9

Question16

In AABC, ifa = 6,b =8 and ¢ = 10, then 22+ —
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AP EAPCET 2025 - 23rd May Morning Shift
Options:
A.

b+ec
c+a

a+b
D.
at+b+te

Answer: A

Solution:

Given,a = 6,b=8,c =10

b
s = a+2+c =12

and area (A) = \/s(s—a)(s—b)(s—c)
=V12x6x4x2=24

Now, 71 = -2 = 2 =4 and
_A_24_2
TS T 12
A 21
e — 4
Ao
7ﬂ3_s—c_ 2
2?"27‘3 2x6x12
= :1
1 2x4 8
=8+10=b+c
Questionl7

If the sides a, b, c of the A ABC are in harmonic progression, then
cosec? A/2, cosec? B/2, cosec® C'//2 are in
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Options:
A.

Arithmetico-geometric progression

B.

Arithmetic progression

C.

Geometric progression

D.

Harmonic progression

Answer: B

Solution:

a, b, care in HP.

_ 2a
=b= 2%
Let cosec? %, cosec? g , cosec? % are in AP .
1 1 1
= , ) are in AP.
sin? 4’ sin? L’ gin2 &
2 2 2
N be ac
(s—b)(s—c) (s—a)(s—c)
b
a are in AP.
(s—a)(s—0)
N be ac
s(s—b)(s—c)’ s(s—a)(s—c)
b
a are in AP.
s(s—a)(s—0)
N be(s—a) ac(s—b) ab(s—c) are in AP.

s(s—a)(s—b)(s—c) ? s(s—a)(s—b)(s—c)" s(s—a)(s—b)(s—c)
= bcs — abe, acs — abe, abs — abc are in AP.
= bcs, acs, abs are in AP.

= bc, ac, ab are in AP.
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1
c

= %, %, are in AP.

= a, b, c are in HP. Which is true.

Question18

In AABC,ifr =3 and R = 5, then - + - + — =

AP EAPCET 2025 - 22nd May Evening Shift

Options:
A.
1
30
B.
12
15
C.
1
15
D.
5
36
Answer: A
Solution:
r=3,R=5
L i+i_a+b—|—c_ 2s
ab be ca abc ~ abe
B 2s " A
“abe T A
_14A s
- 2abe A
2 t11 111 1
2 R r 2 5 30
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Question19

Ina AABC, A — B = 120°, R = 8r, then 1X5%¢ —

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

16

B.

14

C.

15

D.

10

Answer: C
Solution:

Given in AABC,
A— B=120°,R = 8r
1+ cosC
1—cosC

. A B C
=R=28 (4Rsm ?sm Esm 7)

=2 sin —sin Esing = i

2 2 2 16

A—B A+ B . C 1
:>(COS 2 —COS( 5 ))SIHEIE

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



16
O _ 1
Sin 2 = 4
2 7
:1————
cosC T 3
1+ cosC _ 15
1—cosC
Question20

In AABC, \/:?T,i =

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

(rs —r2) (r1 —r2)

r3+re

Answer: D

Solution:
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b b
NO’lU7r3+T1 = %—Fséa
_ b b(s—a)(s—c)
A(2s—a—c) Ab
(s—a)(s—c)
_ (s—a)(s—¢)
V8(s —a)(s —b)(s —c)
_\/(s—a)(s—c) _ [
s(s —b) T3T1
Question21

If A(0,0,0)B(3,4,0) and C(0,12,5) are the vertices of a AABC,
then the x-coordinate of its incentre is

AP EAPCET 2025 - 22nd May Morning Shift

Options:

A.

25
18+7v2

B.

2
26

C.

39
18+7v2
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Answer: C

Solution:

x-coordinate of incentre
_ar1+byi +cx

a+b+c
A0 C O
c b
8 a C
(3, 4,0 (0. 12, 5)
a =198
b=13

Cc =
VI8 x0+13x3+5x0

18 + /98
39 39

184498 18+ T7V2

I, =

Question22
In a AABC, if sin % = %\/%, a = 2,c = 5 and b is an integer, then
the area (in sq. units) of AABC'is
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Options:

Answer: B

Solution:

A 1 /3 o,
s1n7—4\/:a—2c—5

A 1
cosA:1—2sin27:1—2-—

3
X — = —
16 5

40
b2 + 2 — a?
2xbxe
37 b +25-4
40 2xbx5
37 b?*+21
4 b
= 4> —37b+84=0
S (4b—21)(b—4) =0

Now, cos A =

.. b = 4 because given b is an integer
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‘»sin A = 4/1 — cos? (37>

40

1
.. Area of triangle = Eb X ¢ X sin A

1 37
— — x4x 51—
g < 4xs <40>

77
=1 \/2
0 40 40 31

Question23

In a AABC if a + ¢ = 5b, then cot Acot C =

AP EAPCET 2025 - 21st May Evening Shift

Options:
A.
2

B.

L
2

a

3

2

D.

2

3

Answer: C

Solution:
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Given, a + ¢ = 5b
at+b+c=2s=6>
s=3b

. s(s—a)

A C
cot 5 - cot T =\ =9

X

s(s—c)
(s—a)(s—b)
s 3 3 3

s—b 3b-b 20 2

Question24

Ina AABC,ifr; = 3,7y = 4,73 = 6, then b =

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

2v/6

w0

ot
w{l
=

a

-
w%
o)

O

3v6

Answer: A

Solution:

Given,r; = 3,72 =4andr3 =6
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And rire + rors +7r1ir3 = 8

¢y

2

3x4+4x6+3x6=s>
12 +24 4 18 = 52
s? =54
s:3\/§
A=t =128 _ 4 /5
A os-—b=2L

s—b T9

b=s— L =3/6-4F
=3v6 -6 =26

ro =

Question25

In AABC, the sum of the lengths of two sides is  and the product
of those lengths is y. If c is the length of its third side and

CL‘Z

AP EAPCET 2025 - 21st May Morning Shift

Options:

A.

wlo w C;§I|ﬁ

a

v
V3
D.
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3y

2
Answer: A
Solution:
We have,

r=a-+b
y=ab

We have, 22 —c?2 =y

= (a+b*—c*=ab

= 24— = —ab
a2+b2—c2_ 1
 2ab 2
1 27 , V3
COSC:—§:>C:?:>SIHC:—

Using circumradius formula,

c=2Rsinc

R= EIY
Question26

If the area of a AABC is 4y/5 sq units. Length of the side C A is 6
units and tan £ 5 = ‘/5 , then its smallest side is of length
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AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

5 units

B.

4 units

C.

3 units

D.

6 units

Answer: C
Solution:

We have, tan £ = % andb =6

Area of AABC = A = 45

l1-tan? 2 1

COSB:m—ﬁ
= sinB—\/m—sx/3
21 21
1
AzaacsinB:4\/3
1 8/5
—Eac 51 =45
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ac =21 ... (4)
b? = c® + a? — 2accos B

11
= 36:c2+a2—2><21><i

= 36=c’+a®—22
= c?+4+a?=058
(c+a)? =c*+a’+ 2ac
= 58 442 =100
c+a=10 ... (12)
= c¢c=Tanda =3
*. Smallest sides is 3 units.

Question27

Ina AABC if ry = 2ry = 3r3,thena : bis

AP EAPCET 2025 - 21st May Morning Shift

Options:
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Answer: D

Solution:

We have, r; = 2ry = 3r3

N A 2A  3A
s—a s—b s—c k

s—a=k
s—b=2k
s—c=3k

3s—(a+b+c) =6k

s = 6k
a=s—k=5k
b=s—2k =4k
a:b=5:4
Question28

In AABC, a®sin 2B + b? sin 24 is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.2abcos A

B. 2absin A

C. 2absinC

D. 2abcosC

Answer: C

Solution:
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In AABC, to evaluate the expression a? sin 2B + b? sin 24, let's proceed with the following
transformations:

a’sin2B + b%sin 24
— 2a’sin Bcos B + 2b%sin A cos A

— 2a(bsin A) cos B + 2b”sin A cos A
= 2bsin A(acos B + bcos A).

Now, applying the sine rule and angle sum identity in AABC"

acosB+bcosA=c.

Thus, the expression simplifies to:
= 2bsin A(c).

By the sine rule, we know that:

c=acosB+bcosA = a?sin2B+ b?sin24 = 2absinC.

Therefore, the expression simplifies to 2absin C.

Question29

In AABC ra(ritrs) g equal to

! \V/T1iretrars+rsry

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.a

B.b

C.c

D.s

Answer: B

Solution:
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Given, In AABC,

ro (r1+73) _ T1T2 + 7273
Vrire + rars + T3 Vrire + rars + r3r
A A A A

Ga X0 T h X o
Y

s$—a s s§—cC §—cC sS—a

A%(s—c+s—a)
(CGOICGIG0)

(s—c)+(s—a)+(s—b
A\/ =

A(2s —a—c¢) y V(s —a)(s —b)(s—c)

T G-a-bE-9 V3e—a_b_c
_ A(b)

V(s —a)(s —b)(s - s
_ A(b) ,

Vs(s —a)(s —b)(s — )

Question30

In AABC, (ry + r3) cosec? 4 is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. 4R

B. 4R cot? -

C.4Rtan? 4

D. Rtan? %

Answer: B

Solution:
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We have, in AABC

A
(r2 + 73) cosec? 5

4R cos %sin gcos % s A

<—|—4R cos %cos %sin %) cO5eC 3

= 4R cos ﬁ (sin Ecos g + cos Esin g)
2 2 2 2 2

— 4R cos ésin E + g cosec? é
2 2 2 2

A A
= 4R cos 5 Cos ?cosec2 5

A
— 4R cot? ?

Question31
Ina AABC,ifa =13,b = 14 and c = 15, then r; =

AP EAPCET 2024 - 22th May Evening Shift
Options:

AZ
B. 2
c. &
D. 2
Answer: B

Solution:

Given that ina AABC

a=13,b=14andc =15

we know that ry = =

where, A = 1/s(s — a)(s — b)(s — ¢

__ a+tbte
and s = S

So, s = L3S — L2 _ 97
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Now,A =21 x8x7x6

—V3XTX2Xx2X2XTxX2x%3
=2Xx2x3x7=84

So, 7= 218—413 = %4 = %
Question32

InaAABCifr: R:ry =1:3:7,thensin(A + C) + sin B is equal
to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A.0

B.V3

C. 1

D.2

Answer: D
Solution:

Given that
r:R:r9=1:3:7
we know that A + B + C = 180°

Now, sin(A+ C)+sinB
= sin (180° — B) + sin B
=sin B+ sin B = 2sin B

. . B . C A
r = 4Rsin ?sm ?sm 5 =
a b C abc

" 9sind  2sinB  2sinC  4A

On simplifying above ratio, we get
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B =90°
c.sin(A+C)+sinB=2sin90° =2 x1=?

Question33

In AABC, (11 + r2) cosec? < is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:
A. 2R cot? %

B. 4R tan? %

C. 4R cot?

le

D. 2R tan? %

Answer: C
Solution:

Given, ina AABC,
A+ B+ C =180°

Now, (r1 + r3) cosec? %
AR B AR cos 4 ¢ 2 C
( sin £ cos 5 COS 5 ¢ 4 cos 75111 7cos 5 ) cosec )
B A B C
= 4R cos ? sin ?cos E ~+ cos ?sin = |cosec®? =
= 4R cos [sm (% + %)} cosec? %

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



A+ B
:4Rc0s%'sin( il )-cosec2£

2 2
1 A+ B
— 4R cos — - Sm2%sm< 5 )
A+B
= 4R cot? ¢ s1n( ;r )
cos %
sin (90° — &
= 4R cot? 5 (cos el 2 )
2
C
0s =
= 4Rcot? — - 2 — 4Rcot? =
Ccos 5
Question34

Ina AABC,if A, B and C are in arithmetic progression and

cos A + cos B+ cosC = %,thentamﬁl:

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.V3

B.2+V3

C. 1

D.2—+/3

Answer: B

Solution:

Given AABC, A, B,C in AP whichmeans B— C = A — BwhereC > B > A
= 2B=A+C

Sum of angles of AABC

A+ B+ C =180° .. (2)

.+ A, B, C in AP, we can assume that ¢ = a,
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B=a+d,A=a+2d
From Eq. (i),

a+2d+a+d+a=180°
3a + 3d = 180
a+d:%:>B:6OO

Thus, A + C = 120°

Given cos A + cos B+ cos C = % ... (13)

Let C' = 45° (we need to check for angles)
Then, B = 60°, A = 75°

Using Eq. (i1),

—1 1 1
cos 75° + cos 60° + cos 45° = V3 4+ =+ —
2v/2 2 /2
C2+vV2+VB3-1  1+V2+43
2v/2 2¢/2

This matches the expression.

Therefore, A = 75° and tan A = tan 75°

tanA =2+ +/3

Question35

In AABC,ifb+c:c+a:a+b=7:8:9, then the smaller
angle (in radians) of that triangle is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. cos™ ! (

SN

)

B. I
C.cos ! (%)

D. I
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Answer: A
Solution:

In triangle A ABC, given the ratio of the sums of the sidesasb+c:c+a:a+b=7:8:9, wecan
express these sums using a common factor k as follows:

bt+e="Tk
ct+a=28k
a+b=9k

By adding up these equations, we have:
b+c+ct+a+a+b="7k+ 8k+ 9k = 24k
Simplifying, we get:

20a+b+c)=24k = a+b+c=12k
Using this, we can solve for each side:

From a + 7k = 12k, it follows that a = 5k.

From ¢ + a = 8k, substitute a = 5k to find ¢ = 3k.
From a + b = 9k, substitute a = 5k to find b = 4k.

Thus, the side lengths are:

a = bk
b= 4k
c= 3k

Next, we apply the cosine rule to find the angle C"

_ b2ya2—¢?
cos C = —5—=

Substituting the values, we have:

c0sC = (4k)? + (5k)® — (3k)*

2 x 4k x 5k
16k + 25k* — 9K?
N 40k2?
32k 4
- 40k2 5

Therefore, the smallest angle C' in radians is:

C =cos! (%)

Question36
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In AABC, if (a + ¢)? = b® + 3ca, then 5= =

AP EAPCET 2024 - 22th May Morning Shift
Options:

V3
A5

B. \/§cos (%)

C. cos (A%)

o)

Answer: B

N

D. sin (

M‘

Solution:

In the given triangle A ABC, we are provided with the equation:
(a+c)? = b% + 3ac
Using the cosine rule for triangles:

a’> =b%+c? — 2bccos A
b?> = a® + ¢* — 2accos B
2 =a’+b%—2abcosC

Additionally, we know the sum of angles in a triangle is 7, i.e., A+ B+ C = .
Given the equation:

(@ +c)? = b+ 3ac

We rearrange this equation:

a’® + ¢ + 2ac = b + 3ac
a’®+c? b =ac (2)

From the cosine rule:
a? + c? — b2 = 2accos B (i1)
Equating Equation (i) and Equation (i), we get:

ac = 2accos B
1=2cosB

1
cosB=—

Thus, ZB = = or 60°.
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Therefore, we have:

3_4;{ = sin B = sin 60° = @
Thus:

i = VBeos (459)

Question37

In AABC, if A, B and C are in arithmetic progression A = %g and
riro = ra7, then R =

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. V3

B.2

C. 1

D. V2

Answer: C

Solution:
Given that the angles LA, /B, ZC in AABC are in arithmetic progression, we can express /B as the
average of /A and Z/C, i.e., B= #.

We also know that the sum of angles in a triangle is 180°:
A+ B+ C =180°
A+C

Substituting B = <5~ into this equation gives:

A+ 4L+ 0 =180°

2A+ A+ C+2C =180° x 2
A€ —60° =B
Therefore, B = 60°.

The area of AABC! is given as @
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Regarding the radii of the excircles, denoted as r1, ra, 73 for the sides opposite to vertices A, B, C
respectively, the condition given is:

T1T2 = TaT
For any triangle, the area can also be expressed as:

abe
4R

Thus, equating the given area:

V3 abc

2 — 4R
Solving for R:

— _abc
R_zx/§

Since we have determined that B = 60°, the circumradius R in such a triangle is given by:

b
k=

Calculating the circumradius directly for special triangles:

Hence, the circumradius R is 1.

Question38

If 7 and 8 are the length of two sides of a triangle and o’ is the length
of its smallest side. The angles of the triangle are in AP and ' a ' has

two values a; and a, satisfying this condition. If a; < as, then
2a1 + 3as =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. 15

B. 21

C.24

D. 28

Answer: B

Solution:
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We have, two larger side of a triangle are 8 and 7 and smaller side is a and angles are in AP
According to the given condition.

= a+a—d+a+d=180°
= a = 60°

a?+ b2 —¢?
2ac

1 _a®+64—49
2 2xax8

=a’>—-8a+15=0

Then, cos60° =

On solving, we get

_ 8++/64—-60 8+2

2 2
= a1 =3a2=>5

a

Hence, the value satisfy the condition $a_1
Then, 2a1 +3a2 =2 x3+3 x5

= 2a1+3a9 =21

Question39
In AABC,ifa = 13,b = 14 and cos % = %, then 2r; =
AP EAPCET 2024 - 21th May Evening Shift

Options:
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A.2S
B. A
C.S

D. 2A

Answer: C

Solution:

Given the triangle A ABC with sides a = 13, b = 14, and cos (%) =

Step 1: Utilize the Cosine Rule
First, we find cos C using:
cos C' = 2 cos? (%) -1

Substitute the given value:

2
cosC:2(i) ~1=92x 2 _1=—1813 _

13 13

V13
Now, apply the cosine rule to find c:
c? =a?+b%—2abcosC
Substitute the known values:
=132 +14* -2 x 13 x 14 x (%)
Calculate:
c? = 365 — 140 = 225
c=15

Step 2: Calculate the Semi-perimeter

The semi-perimeter S is:

S = a+§+c — 13+124+15 — % —921

—_
oolU‘

Step 3: Find the Area using Heron's Formula

Calculate the area A:

A=./S(5-a)(S—b)(S—c)=1+/21 x (21 — 13) x (21 — 14) x (21 — 15)

A=+21x8x7x6=84

Step 4: Calculate 7
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The radius r1 of the excircle opposite A is:

_ A 84 84 _
=%, =313 = § — 109

Multiplying by 2:
2ri =2x105=21

Conclusion

From the calculations, we find that 2r; = S.

Question40
In AABC, if (ro —r1) (r3 — 1) = 21273, then 2(r + R) =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.a+b

B.c+a

C.2v2Rcos (54)

D. 24/2R cos (B;—C)

Answer: D
Solution:

Given, ina ANABC
(ro —71) (rs —r1) = 2rars
(rirg +rorg +r73) =72 =0

rirars ,r.% =0
r

() -

my =7ror3 (71 #0)

R R
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A A A A
= s T s—a T 5-b  s-c
(s=b)(s—¢c)
= s(s—a) T 1
= tan? % = tan245°
= A=090°
B0 = 45°

2

A . B
Now, 2(r + R) = 2 <4Rsin ?sin ?sin% + R)

(s ()2 )

— . B . C 1

= 2\/2R (2 sin ?sm ? + E)
:2\/§R<251n£sing+cos<B+C>>

2 2 2

. B . C B C . B . C

—2\/§R <2sm?sm 5 + cos 2cos 5 — sin 2sm 2)
— 2v2R (cos Ecos g + sin Esin g) — 2v/2R cos <B _ C>

2 2 2 2 2
Questiond1

In a A if the angles are in the ratio 3 : 2 : 1, then the ratio of its sides
is

AP EAPCET 2024 - 21th May Morning Shift
Options:

A 1:2:3

B.2:v3:1

C.3:v2:1

D.1:/3:3

Answer: B

Solution:

Given, angle ratio is 3 : 2 : 1 We need to find sides Ratio.
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Let A=30,B=20and C =40
A+ B+ C =7 [angle sum property]
30+20+0=m
60 =7
T
6
3 x

X

Q & =
I
O
ooy
RN

o3

. T . T . T
a:b:c=sin — :sin — :sin —

3 6

.

1
= :b:c=1: =
a c 5

2
a:b:c=2:4/3:1

Question4?2

Ina AABC, if BC =5,CA = 6 and AB = 7, then the length of the
median drawn from B onto AC is

AP EAPCET 2024 - 21th May Morning Shift
Options:

A.5

B.7V5

C.7V2

D. 27

Answer: D
Solution:

In AABC,BC = 5,CA=6,AB = 1.

Draw median from B onto AC = 1.
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B C

In AABC, point D is mid-point of AC.

AD = DC = %AC =3
(AB)? + (BC)* = 2BD? + 2DA?

[using Apollonius theorem]

(7)2 + (5)® = 2BD?* + 2 x (3)?
49 + 25 =2BD?> +2x 9
74 = 2BD? + 18
2BD?* =74 — 18 = 56
BD? = 28
BD?>=17x4= BD =27

Hence, length of median drawn from B onto

AC = 27

Questiond3
In AABC,if AB: BC: CA=6:4:5,then R : ris equal to

AP EAPCET 2024 - 21th May Morning Shift
Options:

A.16:9
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B.16:7
C.12:7
D.12:9

Answer: B
Solution:

To find the ratio R : 7 in AABC with side ratios AB: BC' : CA =6 : 4 : 5, we use the following formula:

R _ abc

r 4(s—a)(s—b)(s—c)

where s is the semi-perimeter, which can be calculated as:
__ a+tbte

§="73

Given the side ratios, let a = 6x, b = 4z, and ¢ = 5z. Therefore, the semi-perimeter s is:

s = 6z+4z+5x __ 15z
- 2 - 2

Substitute into the formula:

R _ 6z-4z-5z
P A ) (o) (o)

Calculate each term:

s—a= 15736 —br =5 =5
_p _ 15z __ 15z—8« Tz

s—b= =% —dx =25 5
o 152 _ 15z—10z __ b5z

s—c= ¢ br = 5 =3

Substitute back in:

R _ 6z-4x-5z
RN

Simplify:

R 12023  _  1202°

r 43%7%5790 4. 1058z3

_ 120238 _ 960 _ 16
— 41052 — 420 7

Thus, R : r1is %.
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Question44

If (a, B) is the orthocentre of the triangle with the vertices
(2,2), (5, 1), (4, 4), then o + 8 —

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. 6

B.5

C.2

D. I

Answer: A

Solution:

B (5.1) L3 C (44)

Altitude of BC,
1
y-2=7(-2)

Jy—6=x—2
r—3y+4=0

Altitude of AC,y +1 = —1(z — 5)

y—1l=—x+5
r+y—6=0

From Egs. (1) and (i1), we get
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—4y+10=0
_ 5
y=73
5 5
= ﬂ—§:>w+§—6

= 2r=12-5

Questiond5

In AABC, if 4r1 = 5r5 = 673, then sin” % + sin?

AP EAPCET 2024 - 20th May Evening Shift

Options:

19
A 55

25
B' 33

74
C. 55

28
D. 53

Answer: B
Solution:

ceqin2 A _ (57b)(s—¢)
s sin® 5 = >

= gin? % + sin? % + sin? %

(s—a)(s—b)

(s=b)(s—¢) 4 )

(s—c)(s—a)
- be +

ac

Given, 4r; = bry = 673
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=ri:ro—=5:4andrs :r3 =6:5

=r1:re:r3=30:24:20

. R S .1
=s—a:85—b:s C= 3553739

.s—b+ts—c=2s—b—c=a

s -1 , 1 _ 50 _ 10
Similarly, b = 55 + 95 = 500 = 10

1, 1 _ 54 _ 9
and C=3+97 =% =10

a:b:c=11:10:9

s = a—i—é)—i—c — 11+;0+9 =15

From Eq. (i), we get

sin? A L sin? B N sin? C

2 2 2
_5><6+6><4+4><5
90 99 110
30 24 20 2
90 99 110 33

Question46
In AABC,r; cot % + 79 cot % + mg cot % =

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.3A

B.3S

C. <

D. A

Answer: A

Solution:
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We know that

A A A
s— a’Ir2 s—b’r3_ s—c

r1T =

(s— b)(s )’

s(s—b)
(s—a)(s—c)

c _ s(s—¢) A
ot T =V a0 " T S

A B c
Now, 1 cot 5 + g cot 5 + m3 cot &

B __
cotT—

s(s—a) A A s(s—b) s(s—c¢
(s—b)(s—c) s s=b (s—a)(s—c) (s— a)(s b)
1 1

— Az A2

\/s(s—a)(s—b)(s—c)+ \/(s—a)(s— b)(s —c)s \/(s—a (s—=b)(s—ch
= 3A%. . =3A

V/s(s —a)(s —b)(s —c)

t — t E t— = 3A
771 CO 5 + rr9 CO 5 + r7r3 co 5 =
Questiond7

In AABC, bc — rar3 =

AP EAPCET 2024 - 20th May Evening Shift
Options:
A.

'ty
B.

rry
C.r
D. ar;

Answer: A

Solution:
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A A
s—b s—c
AZ
(s—b)(s—c)
s(s—a)(s—b)(s—c)
(s—=b)(s—c)
=bc— s(s —a) = (bc — s(s — a))

e ll_ s(sb;a)]

ANABC,bc — rars = bc —

= bc —

= be —

Question48

If 0(0,0,0), A(3,0,0) and B(0,4,0) form a triangle, then the
incentre of AOAB is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.(0,1,0)

B. (0,1,1)

C.(1,0,1)

D. (1,1,0)

Answer: D

Solution:

The incentre of triangle formed by the points (z1, y1, 21), (22, y2, 22), (z3, Y3, 23) is

ar; +bzxry +cxs ay; +bys +cys azy + bzy + cz3
a+b+c ' a+bt+c 7 a+b+ec
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where a, b, ¢ are the sides of the triangle. The vertices are A(0, 0,0), B(3,0,0) and C(0, 4, 0)

A (0,0,0)

B a C
(3,0,0) (0,4,0)

Here, the sides are
AB=3,AC =14

and BC =5

The incentre of the triangle is

( 5(0) +4(3) + 3(0) 5(0) +4(0) + 3(4) 5(0) + 4(0) + 3(0) )

12 ’ 12 ’ 12

12 12
( 12 ) 12 ’0> ( Y ’0)

Question49
In AABC,ifr; = 4,79 = 8 and r3 = 24, then a =

AP EAPCET 2024 - 20th May Morning Shift
Options:
A.0

16
B°\/g

C.16v5
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D. b
Answer: B

Solution:

We have, 7y = 4,7y = 8 and r3 = 24

1 1 1 1 1 1 1
+_

T om m o r 478 :
6+3+1 _10 5 _ 12
T e T e — r:—
24 24 12 5
12
A2:r1-r2-r3-r:4><8><24><?
SO,A—\/5=>1°1 pa
_ A 9% 24
TS Te= S TR T s
imi A _ 9% _ 12
Similarly, s — b = oty iy

s VBx24 VBT

On adding Egs. (i), (i) and (iii), we get

12
_|_

24 LA
VEIVE RV

s—a+s—b+s—c=

4
33—(a—|—b+c):—0

V5
3s —2s = —0 = 8= 4—0
5 5
Then.q = s — 24 — 40 _ 24 _ 16
’ 5 5 5
Questions0
Match the items of List I with those of List II (here, A denotes the
area of ANABC')
List | List Il
(A) > cot A M) |(a+b+c)k
® > cot 4 0] (@ 45+ )&
(C)|lftanA:tanB:tanC =1:2:3,thensin A : sin B : sin C' = | (iii) |[8:6: 5
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List | List Il

ivi|12:5:13
(D) Ifcot%:cot?:cot%:3:7:9 (v)

thena :b:¢c=

V) |v/5:24/2:3
(vi) | 4A

Then, the correct match 1s
AP EAPCET 2024 - 20th May Morning Shift
Options:
A. A-VI, B-1, C-II, D-III
B. A-II, B-1, C-V, D-III
C. A-I1, B-VI, C-V, D-1
D. A-VI, B-II, C-I, D-IV
Answer: B

Solution:

Let a, b, ¢ be the sides of AABC, tha

b2 + 2 —a?

t A=
co A
a?+c* — b? a? +b* — c?
B— ——MM - - -
cot 1A ,cot C A

So, Y cot A = cot A + cot B+ cot C = 4—15

(0> +c2—a®+a®+c*—b*+a® +b>—
a?+b>+c?
4A

(B) In AABC,
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s(s—a) s(s—c¢)
cot — = =
2" oG -bse A
otE—s_b
YT TA
2~ A ST T
ot & = cot &+ cot 2+ cot £
CO ?—C0? CO? COE
Thus,:S(S_a) s(s—b) s(s—c)

A T A TTA

:%[s—a+s—b+s—c]
s
= K[Ss—(a+b+c)]
s 2 (a+b+c)?
VN A Al NV S

(C)We have,tan A :tanB:tanC =1:2:3
So,tan A = k,tan B = 2K,tanC = 3K

Now, tan C = tan[r — (A + B)] = 3K

= —tan(A+ B) =3K

= tan(A+ B) = -3K
tan A + tan B

= -3K

1—-tanAtan B 3

K+2K _
= Ty = 3K

= 1-2K’=-1=2K?=2
= K!=1=K-=1

1 2
sinA=— =sinB=—
V2 V5
3
sinC = ——
V10
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sinA :sin B :sinC

1 2 :3
_\/5.\/3\/1_0_\/3.%/5.3

(D) We have,

CcO 9 . COS 5 . CO 5 = 9J:90:

cot A/2  cotB/2  cotC/2

= = k

3 7 9
N s(s—a) s(s—b) s(s—c)

3A TA 9A
s—a_s—b_s—c

3 7 9
s—bt+s—c s—a+s—c
9+7 N 3+9
_s—a+s—b

347

2s—b_ a b ¢
16 16 12 10
= a:b:¢c=16:12:10=8:6:5

Questions1

Ina AABC,ifr; = 2ry = 3r3,thensin A : sin B : sinC =

AP EAPCET 2024 - 19th May Evening Shift
Options:

A5:4:2

B.3:4:2

C.6:3:2

D.5:4:3

Answer: D

Solution:
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A 2A 3A
:> = =
s—a s—b s—c
1 2 3
= = = = k (let)
s—a s—b s—c¢
:s—a:l,s—bzgands—czi,szﬁ
k k k k
5
#a—s—(s—a)_z
4 3
Similarly, b = = and ¢ = -
We know that sin 4 = sin B = sin O
a b C
sin A _sinB  sinC
5 4 3

=sinA:sinB:sinC=5:4:3

QuestionS2
In AABC, if B =90°, then 2(r + R) =

AP EAPCET 2024 - 19th May Evening Shift
Options:

Aca+d

B.b+c

C.a+c

D.0

Answer: C
Solution:

The circumradius R for a right-angled triangle is given by:
b

sinB 2R

Since sin 90° = 1, we have:

b=2R

Therefore, R = %.

The inradius 7 is given by:
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r=(s—b)tan£ = (s —b)

Since ZB = 90°, % = 45° and tan 45° = 1. Hence:
r=s—=s

Now, we compute 2(r + R):
20r+R)=2(s—b+5)=2s—b

Further simplifying, considering the semi-perimeter s = %b“:
2s=a+b+c

Therefore, substituting back:

2s—b=a+b+c—-b=a+c

So, the value is a + c.

QuestionS3
Ina AABC,if (a — b)(s —c) = (b—c¢)(s —a), then | + r3 =

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.r9 —1r3

B. 279

C. 3rq

D. 3 (ry + 12)

Answer: B

Solution:

In a triangle A ABC, we have the relation:

(a—b)(s—c)=(b—c)(s—a)

Rearranging the terms, we obtain:
(s=b)(s—c)+(s—b)(s—a)=2(s—a)(s—c¢)

Next, divide each term by (s — a)(s — b)(s — ¢) and multiply by the area of the triangle A:
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This simplifies to:

1+ T3 = 2r3

Question54
In AABC, cos A+ cos B+ cosC =

AP EAPCET 2024 - 18th May Morning Shift
Options:

142
A 15

.
1+—
R

Answer: D
Solution:

We have,
ABC is a triangle

cos A + cos B+ cosC
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:2COS<A+B)COS<A_B)—|—1—2Sin29
2 2 2
:1+2sin%cos<A;B>—2sin2% [A+B+C=mn]
— 14 2sin Ceos (A28) —an &
= sin - _cos 5 sin —
1426 CJ A-B\ A+ B
= s1n?_cos 5 cos 5
1 26n s A
= sin - _ sin —sin
: . B, C
=1+4sin Esm Esm e}
14 \/(s—b)(s—c)\/(s—a)(s—c)‘
bc ac
1+ 4(s—a)(s—b)(s—c)
a abc
1+4s(s— —b)(s—
_ o7 s(s —a)(s —b)(s ) .. multiply and divide by s]
sabc
A2
=1+4 , where A is area of triangle
sabc
A 4A A abc
—1+<?> (%> [.r—?andR—E
_1+ r
'R
Questions5
Ina AABC,ifa = 26,b = 30,cosc = %,thenc —

AP EAPCET 2024 - 18th May Morning Shift

Options:
A.2
B. 4
C.6
D. 8

Answer: D

Solution:
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In triangle AABC, given a = 26, b = 30, and cos C' = 6—2, we need to find the length of side c.

We know the cosine rule for any triangle is given by:

_ a’rbi-c?
cosC = 5~

Substituting the known values:

a’+b>—c® _ 63

2xaxb 65

This implied expression becomes:

2624302—c2 __ 63
2x26x30 65

Now, solve this step-by-step:
Calculate 262 and 30:

26% = 676, 30% = 900
Substitute these into the equation:

676+900—c> __ 63
1560 65

Simplify the numerator:
676 4+ 900 = 1576
Substitute back:

1576—c> __ 63
1560 65

Cross-multiply to solve for ¢2:
65(1576 — c?) = 63 x 1560
Compute 63 x 1560:

63 x 1560 = 98280

Now, solve for ¢2:

65 x (1576 — c2) = 98280
Simplify the expressions:
102440 — 65¢* = 98280
Rearrange to find ¢?:
102440 — 98280 = 65¢*
Solve:

4160 = 65¢

Divide by 65 to isolate ¢?:

2 4160 _
c” = - =64
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Take the square root:

c=v64 =28

Thus, the value of c is 8.

QuestionsS6

If H is orthocentre of NANABC and AH = z; BH = y; CH = z, then

abe _

Yz

AP EAPCET 2024 - 18th May Morning Shift
Options:

Al

a+b+c
B. T+y+z

a b
C.;-’-g—l—%

D ab+bc+ca
© zytyztzx

Answer: C
Solution:

In AAFC

_ AF _ AF
cosd =4z =5

= AF =bcosA

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



90 -B

In ANAFH

cos(QOO—ZB:% — gin B = beosd

T

S o= (sky) cosd

Using sine rule, we get

= () e

a
= — =tand
T

Similarly, % =tanBand © = tanc

ake =tan Atan BtanC
TYz
=tanA+tanB+tanC [ A+ B+ C =
_a b c
Tz oy oz
QuestionsS7

In any AABC, cozA 4+ cozB + cozC’ _

AP EAPCET 2022 - Sth July Morning Shift
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Options:

A.a? + b2+ c?
a®+b%+c?

B. 2abc

2abc
C. a?+b%+c?

D.a+b+ec
Answer: B

Solution:

Given, ina AABC,

cos A cos B cosC
a + b + c

We know that,

b2 4 2 — g2

A= —
cos T

2 2 12

cos B & te =
2ac

a2+ b2 — ¢

C= ——
cos 577

b2 + % —a? N a’+ c% —b? N a’+b% —¢c?
2abc 2abe 2ab
b2+c?—a?+a?+c?—-b2+a®+b%—c?
2abc

Since,

2abc '

QuestionS8

Ina AABC,ifr; = 36,7, = 18 and r3 = 12, then s =

AP EAPCET 2022 - 5th July Morning Shift
Options:
A.6

B.8
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C. 16
D. 36

Answer: D

Solution:

Given,
ry = 36,79 = 18 and r3 = 12

We know that, ina AABC

1 1 1 1
7“_7‘1 T2 T3
1 1 1 1 1 2+4+6
- - = — J— _—— —_— = —_—
r 36+18+12 T 72
r==~6

Now, we know that,

A2 =rp .1 ry-r3="06x36x18 x 12
A? =62 x 62 x 62
A=6x6x6=216

Again we know that,

Questions9

Ina AABC,a = 6,b =5 and c = 4, then cos 24 =

AP EAPCET 2022 - 5th July Morning Shift
Options:

31
A -3

_15
" 16
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31
C. 3
15
D. 6
Answer: A

Solution:

Ina AABC,a = 6 units, b = 5 units and ¢ = 4 units

As we know that,
b2 + ¢ — a2
A= ———
cos e
b2+c*—a? 52+42-62 1
= cos A = = - -
2bc 2x5x4 8
As we know that,

cos2A = cos? A —sin? A
2
=2cos’A—-1=2x (—) —1
1 -31

:——1:

32 32

Question60

Ina AABC, (tan %tan gtan %)2 <

AP EAPCET 2022 - 4th July Evening Shift
Options:
A 5

B. L
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Solution:

Within the context of triangle A ABC, the following relationship holds:
We know that:
(tan% -tang -tan%) < ﬁ

Thus, squaring both sides of the inequality, we get:

t At Bt ¢ 2< 1 2
an2 an2 an2 3
1

27

Question61

Ina AABC,2(bccos A+ accos B+ abcosC) =

AP EAPCET 2022 - 4th July Evening Shift
Options:

Aa+b+ec

B.2(a+b+c)

C.a* +b* + ¢

D. 2 (a® +b* + ¢?)

Answer: C

Solution:

Given that ABC be triangle.

. . 2,22
Using cosine rule, cos A = 2£c—¢
C
_ c?4a’-b? _ a’4b?-c?
cos B= —5——,cos C' = “— =

Now, 2(bccos A + ca cos B + abcos C)
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be b2+02—a2 + 62+a2—b2

_ 2( 2bc 5 5 22ca )
- a‘+b%—c
+ab- ==

_ biict_q? 2ta?_b? al4b?_c?
=2 ( L T N

9 <b2+c22+a2> — a2t b? R

Question62

Ina AABC, ¢y =2+ v/3 and ZC = 60°. Then, the measure of /A
is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 95°

B. 65°

C. 105°

D. 115°

Answer: C

Solution:

Given that ABC is a triangle
So, A+ B+ C = 180°
Given, C = 60°

= A+B=120° ..(1)

We have by sine formula

sin A B sin B

a b
sin A a - .
nB -1 —2+\/3(glven)

Applying componendo and dividendo, we get
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sinA+sinB _ 2—-+v3+1  3++V3

sinA —sinB 2++43-1 N V3+1

2sin (442) cos (452)

2cos(AJ2rB)sin(A;B)

 B+V3)(V3-1
(\/3+ 1)(v3-1)

3cot< ~ ):ﬁ;»(“l;—B
=A—B=90 .. (i

) a5

Solving Egs. (i) and (ii), we get ZA = 105°

Question63

Ifa=2,b=3,c=4ina AABC, then cosC =

AP EAPCET 2022 - 4th July Evening Shift

Options:

Solution:

Given,a =2,b=3,c =14
Thus,

a2+ b2 — 2

2ab
_4+9-16 -3 -1
 2x2x3 12 4

cosC =
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Question64

Ina AABC (b+c)cosA+ (c+a)cos B+ (a+b)cosC =

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 2abc

B. abc

C.a+b+c

D. (a + b+ c)/2abe

Answer: C

Solution:

(b+c)cos A+ (c+a)cos B+ (a+b)cosC

=bcos A+ ccos A+ ccos B+ acos B+ acosC + bcosC

= (bcosC + ccos B) + (ccos A+ acos C)
+(acosB+bcosA) ... (i)

Using projection formula,

a = (bcosC + ccos B)
b= (ccosA+acosC)
¢ = (acos B+ bcos A)

Substituting above values in Eq. (i), we get
a+b+c
Thus, (b+c¢)cos A+ (c+a)cosB+ (a+b)cosC=a+b+c

Question65

Suppose A ABC! is an isosceles triangle with /C' = 90°, A = (2, 3)
and B = (4,5). Then, the centroid of the triangle is
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AP EAPCET 2022 - 4th July Evening Shift

Options:

Solution:

Let the coordinates of C be (x, y).

A2, 3)

C(x, y) B(4. 5)

Slope of AC'x Slope of BC = —1

y—3 Yy—>5
=-1
(7=2)~(5=3)
=y> —8y+15=—z?+ 6z —8

=22+ —62—-8y+23=0 ..(»0)
(AC)* = (BC)*[ABC is an isosceles right angled triangle]
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=(@-2)°+ (-3 = (-4 +(y—5)’
=z +4—4z+y*+9— 6y

=22 +16 — 8z +y* + 25 — 10y
=dr+4y=28=zx+y="7
sy=T7T—x ..(ii)

Substituting the value of y from Eq. (i1) in the Eq. (1),

2?2+ (7T—2)2—62—-8(7—2)+23=0

=22 +49+ 22> — 142 — 62 — 56+ 8z +23 =0

=222 122 +16=0=22—-62+8=0
=z =42

Ifx =4,theny =3 and Ifz = 2, theny = 5. If (z,y) = (4, 3), then

10

Centroid of triangle is (i?,ﬂ, —3+§+5 )

If (z,y) = (2,5), then centroid of AABC'is

(254, 288) - (3,3

_(T’T

Question66

Ina AABC,ifa # b, 4c84=bcosB | (g 0 —

Y acosB—bcos A

AP EAPCET 2022 - 4th July Morning Shift

Options:
A.0

B.1

C.2

D. —1
Answer: A

Solution:
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In AABC,a #b
a-cosA —bcosB

acosB—bcos A cos ¢

a |:b2+c2fa2 :| —b |:a2+c27b2:|

2bc 2ac
= + cos C'

a |:a2—i—c2—b2 i| —-b |:bQ+c2—a2}

2ac 2bc
a? (b2 +c - a2) — b2 (a2 +c?— bz)

= + cosC
ab(a® + ¢ — b?) — ab (b + c® — a?)
a?b? + a?c? — a* — b%a? — b2 + bt
a3b + abc? — ab® — ab3 — abc? + a3b
a? + b — 2

2ab
a2c? — a* — b2c? + vt n a?+ b2 —c?

2a3b — 2ab? 2ab
a2c® —at — b2 + bt (a®—b?) (a® + 0% - C?)

— +
2ab (a? — b?) 2ab (a® — b?)

B a’c? —a* — b’ + bt

B 2ab (a? — b?)

a*+a?b®—a’c?—b%a®—b*+b%c?
2ab(a2—b2?)

a’c? —a* — b2c? + b* + a* + a’b?

—a%c? — b%a® — b* + b2

2ab (a2 — b2)
0
~ 2ab(a? —b2) 0

Question67

Ifina AABC,a = 2,b =3 and ¢ = 4, then tan(4/2) =

AP EAPCET 2022 - 4th July Morning Shift

Options:
3

Ay 55
4

B.\/

2
Co/ 5
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L
D. 1/ 15

Answer: D

Solution:

In a triangle AABC, the given sides are a = 2, b = 3, and ¢ = 4.

We start by calculating the semi-perimeter (s) of the triangle:

g — atbte _ 24344 _ 9

2 2 2

Next, we use the formula for tan (%):

tan (4) = /20

Substitute the values:

tn(4) = Bt - e

Simplify the fractions:

)= /5008 _ /o

Finally, we have:

tan (

N’|:‘>

tan (3) = /7

Question68

If the angles of a AABC are in the ratio 1 : 2 : 3, then the
corresponding sides are in the ratio

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.V3:2:1

B.1:v3:2

C.v/3:1:2
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D.1:2:4/3
Answer: B

Solution:

The angles of AABC areinratiol:2: 3.
Let A=60,B=20,C =30

A+ B+ C =180°
= 0+20+30=180°
= 66 =180°
= 60=30°

.. A=30°,B=60°and C = 90°
a b c

sin A - sin B - sin C =k

a=ksinA,b=ksin Band c = ksinc

a:b:c=ksin30° : ksin60° : ksin 90°
_ 1. v3
_5.7-
:1:\/5:2

Question69

Ina AABC, 7y cot 4 +rycot £ +rycot & =

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.s

B. 2s

C.3s

D. s/2

Answer: C

Solution:
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We know, 1 = A ry = f and rg =

s—a’

Also, cot (4) = 252 ot (£) = 252

and cot (%) = S(ZC)

s.ricot (2) 4+ rypcot (£) +rycot ()

— (Sfa) . S(SA*a) 4 (ﬁb) . S(zb) + (ﬁc) . S(ZC)
=Ss+s+s

= 3s

Question70

What is the value of (a — b)* cos® < + (a + b)*sin® < is equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. c?

B. a? + b?

C.a* +b* + ¢

D.a? — b% + ¢?

Answer: A

Solution:
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(a—b)2cos2%+( +b)?si 2%

5 C

+ 2ab (sm — — oS ?)

C
2 2 2
— b =
(a—i— )(cos -+ sin 2)
C
:a2+62+2ab(1—20025)
= a® + b% 4 2ab(— cos C)
—a?+b%—2abcosC
2 2 2
+ b —c
=a?+b%—2ab aro-c
a® + a ( 2ab
a4+ —a? -+ =c?

.',(a—b)Qcos %+(a+b) sin %:CQ

Question71

In AABC, suppose the radius of the circle opposite to an angle A is
denoted by 71, similarly 2 <+ angle B, r3 <> angle C. If
r1 = 2,79 = 3 and r3 = 6, then what is (a, b, ¢) is equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.(3,4,5)

B. (3,5, 4)

C.(5,4,3)

D. (5,3, 4)

Answer: A

Solution:

A

s—a’

A A .
ry = ro-=y andrz = == ... (1)

Also,

A% = rrirors .. ... (ii)

r T ) T3
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From Eq. (ii1), we get

1 1 1 1 3+24+1
;

1

_2+3 6 6

r=1

From Eq. (ii), we get A? = (1)(2)(3)(6) = 36

= A=6
Also,r:%
6
= |l=—=5=6
s
A
T =
S —a
A A
=>s—a=—=>a=8— —
1 1
6
= a=6—-—7-=6-3

—b
A
Lopes- B8y
T9 3
A
Ty =
Ss—¢C
A
= c=s——:6—§:6—1
T3 6
= Cc=

(a, b, C) - (374a 5)

Question72

Ifin AABC,atan A + btan B = (a + b). tan (££2), then which of
the following holds?

AP EAPCET 2021 - 20th August Evening Shift

Options:
A.A=B
B.A=2B
C.A=3B
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D.A> B

Answer: A

Solution:

atan A+ btan B = (a + b) tan (

A+ B
:>a<tanA—tan< +

2
A+B

sinA s (5=
=a —

)

(%3
COS A CcOS (#

el B

cos A cos ( AL+B )

)

)= (%5
)-s

[sin (42 - )

A+B)

2) - tns)

Sln(A ) _ sin B
Ccos (A+B) cos B

cosBcos (#)

sn B [ B
a[ cos A B cos B
sin (452 sin (452
= (ksin A) C(()Sjl ) :(ksinB)[ cf)s; )]
In ANABC
{azksinA}
b=ksinB

= tanA =tanB
= /A=/B=A=18B

Question73

In AABC, medians AD and BE are drawn. If AD =4, /DAB = %

and /ABFE =

AP EAPCET 2021 - 20th August Morning Shift

Options:
A. % sq units
B. 13—qu units

C.
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32 .
= S(. units
3v3

D. %4 sq units
Answer: C

Solution:

Given: AD = 4;/DAB = %; Z/ABE = %

4
AO = ; and OD :§

[ O divides AD in 2 : 1]

Area of AABC = 2(Area of AABE)

=2 ;(Area of AAOB)

=3 x arecaof ANAOB

:3><%><BO><AO

L1188
2 33 3
BO 1 8
{ tang—miBO——?)XE}
3
3V3
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Question74

Ina AABC,2A? = %, then the triangle is

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. equilateral

B. isosceles

C. right angled

D. acute angled triangle

Answer: C

Solution:

2A2 (a2 +02 4+ 02) = a’b%c?

a?+b:+c? = abe \* 1—8R2
- (= > =

[ abc/A = 4R where R-circumradius
a =2RsinA,b=2Rsin B,c = 2Rsin ]
= 4R’ (sin” A + sin® B + sin” C) = 8R’
= sin? A +sin? B +sin? C = 2
= (cos2A + cos2B + cos2C) = —1

= —1—4cosAcosBcosC = —1
cosAcosBcosC =0

So, any one among A, B and C has to be 7.

So, right angled triangle.
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Question75

In AABC, suppose the radius of the circle opposite to an angle A is
denoted by 7, similarly r, <> angle B, r3 <+ angle C. If

ry = 2,79 = 3,73 = 6, what is the valueof r; +7r9 +r3 —r=(R -
radius of the circum circle).

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.4R

B. 3R

C.2R

D.R

Answer: A

Solution:

7“3286c =a+b+c

Then, 71 419 + 73 — 1 = -2 —I—ﬁ—f—A—%

-4 g(i:ag?)b;) ) 4 <s<sc— 9 )
N ot (+f §W>
:A{ G- a)s (s o) ]

[ A% =s(s—a)(s—b)(s—¢)]

= BCs(s— )+ (s—a)(s — b))

(s —sc+s*—(a +b)s+ab)>

n[>|[>

2s? — (a+b+c)s+ ab)

(
(25> —2s* +ab)[ 2s=a+b+|
c

abe
_T_4(4A)_4R

%l>|ﬁl>|
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Question76

Ina AABC,ifa=3,b=4andsin A = %, then ZC'BA is equal to

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. 607

B. 757

C.90Y

D. 45T

Answer: C

Solution:

In AABC,a=3,b=4,sinA=3/4

A B

.'.COSA:\/l—sinzA:ﬂ/l—liG:%

_ b’ 4c—a?
Butcos A = —5—
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T _ 4243
i%: T
= 2/Tc=T+c?
=c?—2/Tc+7=0
= (c—+T7)?2=0
se=VT

2, .2 12
Now, cos B = ££a=b"

2ac

= cosB= ™91 _ 0= B—=90Y
2:3-/7

.. ZCBA =907

Question77

In AABC, A = 757 and B = 457, then the value of b + cv/2 is
equal to

AP EAPCET 2021 - 19th August Morning Shift
Options:

A a

B. 3a

C.2a

D. 4a

Answer: C

Solution:

A =T5Y, B =457$,then$C = 180Y — (75Y + 45Y) = 60T

a _ b _ C
sinA = sinB = sinC

= a=2RsinA,b=2RsinB,c=2RsinC

= 2R where R is circumradius

Then, b 4 ¢v2 = 2R(sin B + v2sin O)
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= 2R(sin45Y + v/25in 60Y)

a1 VB V3 +1
_2R<\/§+\/§)_2R< \/5)

. V341
-7 2R( 2v/2 )

=2-(2Rsin75Y)
= 2(2Rsin A)
= 2a

Question78

In AABC, suppose the radius of the circle opposite to an £ A is
denoted by r1, similarly 2 <+ /B and r3 <+ ZC. If r is the radius of

inscribed circle, then, what is the value of ab;—;’m is equal to

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. 7973

B.r

C.rirp %

D. %
Answer: B

Solution:

In AABC
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a=2RsinA = 4Rsin%cosg

b=2Rsin B =4Rsin gcos g
B C

r =4Rsin Esin ?sin —

2
B C
r; = 4R sin —cos —cos —
2 2 2
. B C
ro = 4R cos ?sm —Cos )
B C
r3 = 4R cos ?cos ?sin 5

B A
ab —riry = 16 R? sin —sin — cos 5

Now, cos B 1 — cos? ¢
’ 2 2

B A B C
. 2. A D a D2
= 16R" sin 2sm 2cos 2cos 2sm 5

ab-mm _ 4Rsin Asin Bsin & = 7
3 2 2 2

Question79

If D, E and F are respectively mid-points of AB, AC and BC in
A ABC, then BE + AF is equal to

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.DC

B. £BF

C. $BF

D. +DC

Answer: A

Solution:

Let A, B, C is represented as a, b, ¢ respectively.
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Mid-points D, E, F is &2 ate bic reqpectively.

2 0 2 0 2

Then, BE = #,AF — #
-2
CD:aer2 c
—a- —(a+b-—2
BE~|—AF:20 a b: (a+ c)
2 2
=-CD =DC

Get More Learning Materials Here : &

@g www.studentbro.in



