Properties of Triangles

Questionl

Ina AABC,ifr; =4,7ry =8 and r3 = 24, thena : b: c =

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.
4:7:9

B.

Answer: A
Solution:

We have, r;1 = 4,79 = 8 and r3 = 24

4= A ,8 = A and 24 = A
s—a s—b s—c
A
= s-a= ¢ (7)
A
S—ng (ZZ)
A
And s—c=o7 ... (431)

On adding these three equations, we get
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A A A
38—(a+b+c)—z+§+ﬂ
6A +3A + A 10A 5
=35 — 28 = 5 = 31 :>8_EA

i —g_A _5A A __2A A
FromEq. (i), a = s — 3 = 53 a=<a =24

Question2

Ina AABC, (73 + r3) cosec? (4) =

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

4Rcot (4)

B.

2R cot? (%)

tan(%)

Answer: C

Solution:
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We know that

r9 = 4R cos ésin gcos %
rs = 4R cos écos gsin %
(ro 4+ r3) = 4R cos % [sin %cos % + cos %sin %}

= (ro +7r3) = 4R cos %sin (#)

= (re +73) = 4R cos %sin (90° — %) = 4R cos %cos %
A A A
. (r2 +73) cosec’ [ = | = 4R cos® —cosec® —
2 2 2
4R
o A
tan? 5

Question3

If p1, p2, p3 are the altitudes and a = 4,b = 5, c = 6 are the sides of a
A ABC, then p% + L4 L=
1

p3 p3

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

il
225

B.

44
225

C.

308
225

D.

22
75

Answer: B

Solution:
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Given,a =4,b=5andc =26

Since, py, po and p3 are altitudes of the sides a, b and c respectively.

a’+b2+c?

4A2

a? b2 c?
4A2 + 4A?2 + 4A2

We know that s = %b“

4+5+6 _ 15
2

-2

So, A=+/s(s—a)(s—b)(s—c)

(Using heron's formula)

— A% =

Anda? + b2+ ¢ =42 + 52 + 62

/1575 /1575
16 4

1575
16

— 16+ 254 36 = 77
1 1 1 77
So, = + — 4 — = ——
p;  py  py 447
o
o 6300
4x 4E g
_TTx16 44
~ 6300 225
Question4

Let the angles A, B, C of a A ABC be in arithmetic progression. If

the exradii r{, 75, 73 of A ABC satisfy the condition
r§ — r1r9 + r9r3 + r3ri, then b =

TG EAPCET 2025 (Online) 2nd May Morning Shift
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Options:

A.

S

Answer: C
Solution:

Given angles A, B,C are in APand A + B+ C = 180° (. angles of AABC)
A+C
So, £~ = B

..2B+ B =180°

= 3B = 180°
= B = 60°

Given that 72 = 717y + 7973 + 7371

Since, B = 60°, using the cosine rule for side b.

b? = a® + ¢? — 2accos60°
:a2+c2—2ac-§ =a’+ ¢ —ac

We know that, s = 172 + T2rs + T3y

And given, rg = 11Ty + ToT3 + T3

So, 73 = 52

= Tr3 ==

Since, r3 = <=
A

= s= =A=s(s—¢)
s—c

= \/s(s—a)(s—b)(s—c) = s(s —c¢)
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Squaring both sides, we get

s(s—a)(s—b)(s—c)=s%(s—c)?
(s—a)(s—b) =s(s—c)
5?2 — sa — sb+ ab = s% — sc
ab=s(a+b—c)
ab = w-(a+b—c)
a+b+c}

2

L R A

[os=

2ab = (a + b)? — c?
2ab = a® + b% + 2ab — c?
a?+b>-c2=0

2 =a’+d?

¢4

So, the triangle is a right-angled triangle with right angle at c.
But, we have B = 60° and C = 90°
So, A = 180° — 60° — 90° = 30°

Using the sine rule,

a b o
sinA sinB sinC
a B b
sin30°  sin60°
N a b o 2b
s 7 4= —
PN
= 3a =
b=13a
Questions

Ina AABC,ifa=5,b=3,c =T, then —Zﬁﬁlgg

TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A 2

B. 16

C. 36
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4
D. =
Answer: A
Solution:

a=5b=3,c="7

cos A = —9+;g}25 = %

_ 25449-9 _ 65 _ 13
cos B= 55n— = 557 = 11
sin(A—B) __ sin Acos B—cos A-sin B
sin(A+B) — sin(r—C)
_ sin Acos B—cos Asin B
- sinC'
__ acosB—bcosA __ 5X%_3X%
o c o 7
_ 65-33 _ 32 _ 16
T 14x7 T 14x7 T 49
N sin(A-B) 16 _ 4

sin(A+B) ~ 9 — 7

[

Question6

Ina AABC,ifr; = 6,7 = 9,73 = 18, then cos A =

TG EAPCET 2024 (Online) 11th May Morning Shift

Options:

5
A 13

B.

(SN

5
C. o
D. L
Answer: B

Solution:
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no_sb _ 6 _ 2
ry ~ s—a 9 3
zz-zs_c:l T_:s—a:3
73 s—b 27 7 s—c

= 4a+ 2b=4c

= 2a+b=2c ...(0)
= ba+c=5b ...(i)
a+3b=3c ... (i)

On solving, we get

a:b:c=3:4:5

ZC:%:COSA:%

Question7

If ABC'is an isosceles triangle with base BC, then r; =

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

A. R%cos? A
B. <

C. &
D. R?sin’ A
Answer: D

Solution:

Given that AABC is an isosceles triangle with base BC', we want to find ;.

The known formulas are:

Where r is the inradius, r; is the exradius opposite the side a, A is the area of the triangle, and S is the semi-

perimeter.

Let's explore the product 7 - 71:

A2 s(s—a)(s—b)(s—¢)
reri= s(s—a) s(s—a)

Since the triangle is isosceles with b = c¢:
rori=(s—b)(s—c)=(s—b)?
In the context of an isosceles triangle:

__ a+tbte
§= "3

Since b = ¢, we have:

b= atbtc b — atc—b
= 5= = 402

s — 2

Thus:

(s —b)2 = (aet)? — &

Rewriting this in terms of the circumcircle radius R:

a_ _
sindA 2R
Therefore:

2 2 102 .
rorp =4 =4S A _ p2gn? 4

Hence, for the isosceles triangle A ABC with base BC, we find:
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ri = R%sin? A

Question8
In AABC, if Ty + Ty = 3R, To + T3 = 2R, then

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

A. ABC is aright-angled isosceles triangle

B.B= 3

C.A=90%a#b#c

D.C=90%a:b:c=2:1:3

Answer: C

Solution:

Given data indicates:
r1+7r2=3R

ry +1r3 = 2R

Let's analyze these conditions:
From r1 +r9 = 3R:

We start by substituting in the formula:

A

s—a

A 3abe
+5% = Ta

Simplifying, we have:

A2 (L 4 1) = 3ake

s—a s—b 4
Using the identity:

s(s —b)(s —c) + s(s — a)(s — ) = Bae

Combining terms:
s(s—c)(s—b+s—a)==2e

Further simplification:
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s(s—c)c= 3‘1Tbc

Resulting relationship:

_ 3ab

s(s —c) = =%

Therefore:

Which implies:
C 3
cos (§) =%
Hence,
£ =30° or C=60°

From ro + r3 = 2R:

Use
s(s—a)= 2Tbc
Gives:

sb-a) 1

be 3

Therefore:
cos (4) = &
Thus,

4 =45° or A=90°

Final Angles of the Triangle:

LA =90°
ZB = 60°
£ZC = 30°

This implies the triangle does not fit typical ratios like @ : b: ¢ = 2 : 1 : v/3; instead, the lengths of sides
must be inconsistent, i.c., a # b # ¢, which corresponds to a non-equilateral, non-isosceles right triangle.

Question9

In a AABC, the sides b, c are fixed. In measuring angle A, if there is
an error of J A, then the percentage error in measuring the length of
the side a is
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Options:

A. 28045 % 100

B.2><%><100

ASA
C. 2R?sin® A =< 100

D. 22045 100

Answer: C

Solution:

In a triangle A ABC, consider the scenario where the sides b and c are fixed. When measuring angle A, if
there is a small error denoted by d A, we wish to find the percentage error in the length of side a.

The cosine rule for angle A is given by:

b2+c2—a?
2bc

cos A =
Rearranging, we have:

2bccos A = b% + c? — a?

Taking the derivative with respect to angle A introduces an error term:
—2bcsin A - 6A = —2a - da

Simplifying gives:

becsin A-0A =a-da

Thus, the infinitesimal change in a is:

Sa = besin A-0A

a

Using the sine rule:

_ _b _
silcllA ~ sinB sixfC =2R
This implies:
a=2Rsin A

To find the percentage error in a, we calculate:

besin A-6A

% %100 = —=— x 100

a

Substituting for a:
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Lbesin A-6A4
_ 2
" 5(2Rsin A)? x 100

This simplifies to:

_ A-§A
T 2R2sin’ A x 100

where A = %bc sin A.

Question10

In triangle ABC, ifa = 4,b = 3 and ¢ = 2, then
2(a —bcosC)(a — csec B) =

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:
A.0

B.1

C.2

D.3
Answer: D

Solution:

Given,a =4,b=3,c =2

a4 16449 11
cos B = Toxdx2 T 16

2(a — bcos C)(a — (csec B))

2(4-5%) (4-50)

—2 () (452) = 3« -
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Questionll
In AABC,if A =45°,C = 75° and R = /2, than r =

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

3+v3
A B

B \/§+1

C V3241

C \/g-i-l
" V64343

V3+1
CV3+V2

Answer: B
Solution:

Given, If A = 45°,C = 75°,
R=+/2,thenr =2

a _ b _ ¢ _
We know that sinA = sinB = sinC 2R

a _ b _ [ _ 5
sin45° —  sin60° ~  sin75° T 2\/2

— 2 _ 2V2¢ _
V2= Zr = 2 =22

a:2,b:\/g,c:\/§+l
a+b+c:2s:>s:w
sr=(s—b)tan L

_ | 3+V3+v6 r o

= |20 — /6] tan 30

343G V3[V3+1-v2)

2V3 2V3
2

(V3+1-v2)(v3+1+v?2)
2[V3+14+v2]
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o o34142v3-2 _  (V341)
O 2(VBH1+vE)  (VEHVEHL)

Question12

If A(1,2,-3), B(2, 3, —1) and C(3,1,1) are the vertices of A ABC,

—cos A
then | cosB |

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

3V3
A. m

33
B. 7

W2
C. %

AT
D.3\/§

Answer: B

Solution:

Given, A = (1,2,-3),B=(2,3,-1)

C=(3,1,1)
Sy ey Y/ S

=V4+1+16=+21=0

=V1+4+4=+9=a
2,2 42
‘cosA _ - i _ a(b*+c’—a?)
cosB | athﬂ | b(a2+c2-b2)
:‘ V9 (21+6-9) _ ‘ﬁ « 18 ‘
V21 (9+6-21) VT 7 (=6)
cos A ‘ — 3V3
cos B NG
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Questionl3

IfA+ B+ C =285, then
sin(S — A) cos(S — B) —sin(S — () cos S =

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. cos Asin Bsin C

B. sin A cos Bcos C

C.cos Asin B

D. sin Acos B

Answer: C

Solution:

Given, A+ B+ C =28
Now, sin(S — A) cos(S — B) + sin(S — C) cos S

_1 [2sin(S — A) cos(S — B) + 2sin(S — C) cos 5]

= %[Sin(ZS' — A — B) +sin(B— A)

+5in(25 — C) + sin(—C)).

l\Dll—l

[sin C' — sin(A — B) + sin(A + B) — sin C]

[sin(A + B) — sin(A — B)]

er—\

1
= 5(2cosAsinB) = cos Asin B

Question14
In a AABC, if tan = tan = tan
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Options:
8
A3

B.

w|~1

C.5
D. 4

Answer: D
Solution:

We have, in a triangle ABC,
tan 2 :tan L :tan & =15:10:6
We know that

A

= —_—— — t _—
r= (s a)an2

tang  s—b 15 15 2 30

"'tanﬁ_s—a_ﬁ_ﬁx2_2_0

2

tanZ  s—¢c 10 10

)
d = = - -_—
an X 5

tan% s—b 6 6
(s—a):(s=b):(s—¢)
=20:30:50=2:3:5
=a:b:c=8:7:5
Leta = 8k,b = Tk and ¢ = 5k

a 8k _%_4
b—c Tk—5k 2k

Now,
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Questionl5

In a AABC, -4rtrars)

Y ry—r4rotry

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:

A. \/mirars

B. riry + rors + r3r
C.2(R+r)

D.2+ o

Answer: A

Solution:

a(ry+ror3)
TL—T+T2+7T3

a(

cnl[>

A A A
s—a + s—b sfc)

T1+T2+T3)—T‘

~—

a SHE =)
= (4R—7)+r

a (A2 ) s2f(a+b202)s+bc+s2 )

4R

a

= 1R (52 — (28)s + bc + 82)

abe

== E =A= \VT17rars

Question16

In a AABC, if (a — b)?cos® & + (a + b)?sin” & = a? + b, then
cos A =
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Options:
A.cos B
B. sin B
C.sinC
D. cosC
Answer: C

Solution:

We have,

C C
(a — b)? cos® 5 + (a + b)?sin? 5 = a® + b?

(a2 +b%— 2ab) cos? % + (a2 +02+ 2ab)
5 C

. 2 2
— T b
sin 2 a” +

C C
a® 4+ b% + 2ab (sin2 5 cos? ?) =a? + b2

2ab (sin2 % — cos? g) =0

2
C C
= sinzg—c052?:0

= tan2%:1

= tan%:il

C
— =45
2

= (C=90°
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So, cos A = % = sin B = %

= cosA =sinB

Question17

Ina AABC,if riro + r3 = 35,7273 + 71 = 63 and r3r1 + ro = 45,
then 2s =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A. 28

B. 21

C.25

D. 36

Answer: C

Solution:

STrre + T3 = 35

A A A A
+ —-

=35
s—a s—0b s s—c¢
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o s (s—c)+(s—a)(s—b)\ _
- 2 (e )

= 28 —(a+b+c)s+ab=35
[ s(s —a)(s —b)(s — c) = A?]

=257 — 25% +ab=35[."a+ b+ c = 25]

= ab=35 ... (i)
rors +m = 63

So, bc=63 ... (i)
rsry1+7r-ro =45

So,ca =45 ... (iii)

From Eq. (1), (i1) and (ii1), we get

a=5b—-T7c=9

Hence,2s =a+b+c=5+7+9=21

Questionl8

PQR is an isosceles triangle with P() = PR. If the radius of the
circumcircle of APQR is equal to the length of PQ) then /P =

TS EAMCET 2023 (Online) 12th May Evening Shift

Options:
A. 30°
B. 60°

C. 45°
D. 120°

Answer: D
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Solution:

Given, PQR is an isosceles triangle, with PQ) = QR. and also the radius of circumcircle of APQR is equal

to the length of PQ),

So, PQQ = PR = r (say) and ZQ = ZR

: PQ_ _
So, sign rule —— = 2r
= — —2:>'4R—1—' u
S R 2r=sin =5 =sing
7
S LR = —
6

Now, /P=m— (LQ+ ZR)=7— (§+ %)

_ T
a 3

2r 2 X 180°

= 120°
3

Question19

In AABC, if cozA _ cosB __ COSC.C

b
A ABC (in sq units) is

and side a = 2, then area of the

TS EAMCET 2023 (Online) 12th May Evening Shift

Options:
A. 82
B. 4v/3
C./3/2
D. /3

Answer: D

Solution:

Given, AABC and
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cosA _ cosB __ cosC .
— = —p— = —_— (given)

We know that,a = 2Rsin A,b = 2Rsin B, and ¢ = 2Rsin C

cos A cos B cos C

= 2Rsin A - 2Rsin B - 2RsinC
=tan A =tan B =tanC

So, this know that the A ABC'is an equilateral triangle.

Thus, a = b = ¢ = 2 (obviously)

V3 o V3w

.. Area = T(a) = X (2)
=3 sq units
Question20

In an isosceles right angled triangle, a straight line is drawn from
the mid-point of one of the equal sides to the opposite vertex. Then, a
pair of possible values of the cotangents of the two angles so formed
at that vertex are

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A.land?2

B.2and 3

C.3and 4

D.4 and 5

Answer: B

Solution:

0+ ¢ = 45°..()
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vy
A
>
[»]
i —I 45
C x/2 D x/2 A
Le . |
| I X |
In ABCD,
BC T 2
= cotf =2
¢ =45 -6 [from Eq. (1)]

= tan¢ = tan (45° — 0)
tan 45° — tan @

- 1+ tan45°-tan@

1
— 3 1

1+% 3
= cotp=3

.. Possible values of the cotangents of the two angles are 2 and 3.

Question21
Ina AABC,ifry = 2ry = 3r3, then § + % + < =
TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

75
A. <&

155
B. %5
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176
C. 60 -
191
D. W
Answer: D

Solution:

Given, r1 = 2ry = 3r3

Letry =2r9 = 3r3 =k

lek
= :l-<::>s—a:é
s—a k
A
a—=8§— —
k
27‘2:k
2A 2A
sp P T
2A
b=s— 2—
= S A
= 3rs =
3A 3A
=k=>s—c=—
s—c¢ k
= c=s-434

Adding Egs. (1), (ii) and (iii), we get

6A
a+b+C:33—T

6A 6A

28 = [ — -

= s =3s p = s .

k k k

¢ b c_ 5,43
c a 4 3 5

_75+80+36_191

N 60 60
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