PROPERTIES OF TRIANGLES-I
WORK SHEET-7

TEACHING TASK
1. Given A:B:C =2:3:5
We have A=%xf|.800=360

B= ix180° =54°
10

C= > x180° =90°
10

here, greatest angle = C = 90°
Least angle = A =36°

We h c _ a
€ NAVe §in9o®  sin36°
¢ _sin90°

a sin36°

c 1
> — =

i

4

=c:a=4: 10—2\/3
Ans . B
2. Given A+C = 2B

— A+B+C =3B

— 180° =3B
= B = 60°
= A+C = 120°
a’+c”-b?
We have cosB=———
2ac
2,2 p?
— c0os 60° =u
2ac
1 _a*+c’-b’
2 2ac

= ac=a’+c?—b?
= b?=a’—ac+c?

a+c a+c a+c
Now = =
JaZ—ac+c? /b b




a+c_2Rsin A+2RsinC
b 2RsinB

_sinA+sinC
sinB

.(A+Cj (A—Cj
2sin .COS
_ 2 2

B sin B
. (120° [A—Cj
2sin .COS
2 2
sin 60°
2sin 600.005( A;Cj

sin60°

Zcos(A_Cj
2
Ans : A

3. Given c*-2(a?+b?c?+a*+a’b?+b* = 0
= a*+b*+c?+2ab?-2c?b?-2a%c? = a’b?

= (a’ +b? —cz)2 = a%h?

Now,

—a’+bh%=c’?=ah eeeeeeee- (1)
a’+b*-c?
Now, cosC =
W 2ab
ab
=>ab (- from (1))
_1
2
. ¢ = 60°
Ans: C

4. Let a,b be two sides of a triangle.
Let a,b be the roots of x> -23x+2=0
We have a+b=2+3
ab =2
a’+b*-c’

Now cosC =
2ab

(a+b)’ —2ab-c?
2ab

T
=>C0S— =
3



AnNs :

AnNsS :

1 (24B) ~22)-¢?
72" 202)

=2=8-c’
=c?’=6

—=c=+6

-. The perimeter of the triangle
= atb+c

=2V3+6

B
In aA ABC

Given (at+b+c)(b+c-a) = Abc

= (a+b+c)(a+b+c—2a)= Abc
= (2s)(2s-2a) = Abc

= 4s(s-a) = Abc

- s(s—a) _A
bc 4

- /M:\ﬁ
bc 4
A \F

= c0s— = ,[|=
2 4

A
We know -1< COSE <1

Ji

=»-1<—x1
2

—-2<J1<2
=0<1°<4
A can not be equal to either O or 4

L0< <4
C

A B B c 2
ive tan—Tan—+Tan—.Tan— = —
Give > > 5 > =3

:\/(S—b)(S—c).\/(S—a)(S—c)+\/(S—a)(5—c).\/(5—a)(5—b) _

s(s—a) s(s—h) s(s—h) s(s—c)

2

3



S—C S-a

S S

_2
3
2s—-a—-c 2
= =
S 3

2s
= a+b+c-a-c =?

=3b=a+b+c

=2b=a+c
Ans : B

7. Let AABC be an equilateral tringle with side 1 unit

We have azﬁz;/:?

(I+1+1)x~~
2 2 4 3
=———X—7=X—
3 3 J3 4
_2_2
3 3
Ans : A

8. Given H is the orthountre of AABC we know, the distance of H from the vertex A is

2RsinA
AH = x = 2RcosA A
y = 2RcosB
z = 2RcosC
a b c a b c
Now ;+§+2_2RcosA+2RcosB+2RcosC 7 H
We know 2 - sin A, i=sin B, L=5inc B _—‘C
" 2R 2R 2R

sinA+sinB+sinC
cosA cosB cosC




ANsS :

= TanA+TanB+TanC

In AABC, we know that

TanA + TanB + TanC = TanA.TanB.TanC
i.e Ytan A= rxtan A

sinA _ sinA

=2 =7
Cos A cos A

a a
> =7
2Rcos A 2Rcos A

a a
=>X—=1—
X X
a b c abec
> —t—t— == —.—
X Yy z Xy z
A
A P
c b X X
B a C 0 X R

Given a,b,c are in A.P

= 2b=a+c
Perimeter of AABC =a+b+c
—a+c+b
=2b+b
=3b
Given, primeter of AABC = perimeter of the equilateral APQR
- 3b = 3x
= b=x ... (1)

3
Now, Area of AABC =z X Area of APQR

§xﬁx2
5 4
33

= ¥ p? i
20 from (i)



10. Given in AABC,a, b and A are given we have cosA=

—b%+c?-a® = 2bccos A
Also, we know that c +c, = 2bcosA
c,*C, = b*-a?

We have, ¢ —c, = \/(cl+cz )’ —4c.c,

_ \/(Zbcos A) —4(p’ -a’)

— \J4b? cos? A—4b? + 43

_ \/4b2 — 4h? (1—cos2 A)

— \J4a? —4b%sin? A

= \/4a2 —(2bcos A)2 Tan’A

- \/4a2 —(¢,+c,)" Tan?A
Ans: A

Multiple correct answer type
11. Given the equation c?x?-c(a+b)x+ab = 0.

b +c? —a?

2bc

Given sinA and sinB are the roots of the above equation,

. . c(a+b
We have SInA+sinB = #
c
= sinA+sinB:aer ........ (1)
c
. SinA+sinB = 2Rsin A+_2RS|nB
2RsinC
= sinA+s,inB:SmA_;SInB
sinC

= sinc=1

T
= Cc==

2

. AABC is an right angled triangle also, since C=%

— A+B=2
2

—~B=2L_A
2



From (i), we have

sin A+sinB = a_+b
c

a+b

c

= sin A+ sin(%— AJ

] a+b
SINA+CosA = = T

Ans: B, D
12. Given, in AABC

(Aj b+c
cos| — |= ,/—
2 2C

= c0s° (éj: b+c
2 2c

— 2c0s? (AJ— b+c
2

o

=1+C0S A= M

c

= COSA = m—l
C

b
—CosA= —
C
b?+c®—a?
- — -
2bc c
—=b?+c?-a’ = 2b? A
= a’+b*=c?

AABC is a right angled triangle

.. Area of AABC :% x base x height

= L xaxb
2
. ) 1
Also, we know that circum radius = > (hypotenuse)
1
==C
2

Ans : AB



13. Statementl:
Given a,b,c are the sides of a AABC

Gi 2a N 2b N 2c
ven b+c-a c+a-b a+b-c
2a +1+ 20 +1+ 2¢ +1-3

- b+c-a c+a-b a+b-c
a+b+c a+b+c a+b+c
b+c-a c+a-b a+b-c

We know that, AM > H.M

X+Y+2Z

i.e 3 _EJF +1
X z

3
1
y

1

N S S 3
b+c-a c+a-b a+b-c b+c-a+c+a-b+a+b-c

1 1 1 S 9

= + + >
b+tc-a c+a-b a+b-c a+b+c

a+b+c a+b+c a+b+c
+ + >
b+c-a c+a-b a+b-c
-, The minimum value of this quantity is 9.
-, The minimum value of expression (i)
=9-3
=6
-, statement | is FALSE
Statement |1
AM >GM > H.M
Statement Il is TRUE
Ans: D
14. Comprehension type:

1
We know, AZEaX

A
= ax=2A
Similarly by = 2A and cz=2A
H
. bx cy az a®+b*+c? Y )y
e
Given c T2y K B c

N ab’x+bc’y+ca’z  a’+b’+c?
abc K

N 2Ab? +2Ac® +2Aa®> a’+b? +c?

abc K



ZA(az-I-bz-l-Cz) a2+b2+cz

- =
abc K
= K= a_bc
2A
_ _abc . abc
(abcj Since A:ﬁ
2R oa- 8be
— K=2R " 2R
Ans: C

15. Let AABC be an equilateral triangle with side 1 unit
We have A=B =C =60°

X=VY=72=——
g 2

1 1 1
Given cot A+cot B+cotC=K(—2+_2+_zj
X y Vi

— cot60° +cot 60° + cot 60° =K

1,11 (LLEJ
J3 V3 43 3 3 3
_, 3 1K
J3 3
:K:E
4

. i . . . 3
We know, Area of an equilateral triangle with side 1 Unit = 7

L K=A
Ans: C
16. let AABC be an equilateral triangle with side 1 Unit
We have A=B = C = 60°
a=b=c=1

V3

X = =7 =—
y 2



csinB+bsinC N asinC +csin A+ bsin A+asinB
X y Z

Given

_ g csin B+bsian

X

1.sin60° +1.sin 60°
J3
2
{2)
2
NE
2
=6
Ans: D

Comprehension Il
17. Let a,b,c be the sides of AABC

a+b+c
2
Also, s, s-a, s-b, s-c will be positive
We have A.M > G.M
s+(s—-a)+(s—b)(s—c) 1

Z >[s(s—a)(s=b)(s-c)]*
N 4s—(a+b+c)

4

1

We know, S=

1

> A?



18.

Ans
19.

Ans
20.

sin A+sin B+sinCJ
3

= 2Rsin A+ 2RsinB+2RsinC = 2(sin A+sin B+sinC)
= 2R =2

Given a+b+c = 6(

= R=1
a
We have —— = 2R
sin A
-2
sin A
1 ]
= —=2 Given a=1
sin A
= sinA=Z=
= A:E
6

A
Given the angle of AABC are in 2:3:7.

We have A=%x180O = 2x15° = 30°
similarly B = 45°
C =105°

b c
sinA:sinB :sinC
= a:b:c=sinA:sinB:sinC

= a:b:c=sin30°:sin45°: sin105°

We have

1.1 V841
2°V27 242
:>a:b:c:\/§:2:\/§+1

=a:b:c=

A

Given in AABC,a =5, A =30°

a
We have — = 2R
sin A

5

= ——==2R
sin30



:i:ZR

2)
2
= 2R =10

= R=5
-, The circum radius = 5
Ans : 5

b) Givenin AABC, a=+/3+1, B=30"C =45°
We have A+B+C = 180°
= A+30° +45° = 180°

= A=105°

a
We have, —=2R
sin A

J3+1

- ==
sin105°

\/§+1

= —<=2R

2]

22

— 2R =242

:>R:\/§

C
Now, —— =2R

sinC
C
A N
sin 45° V2

= J2C =242
= C=2
Ans : 2
21. Let x, y be any two positive real numbers.
GivenaisAMof x,y

fa= 2L (i)

Given b, c are two G.M’s between x and y
. X, b,c,y arein G.P
We have b?=cx and c?=by ........... (i)




bY (cY
. 3 . 3 — |+ =
sinB+sin"C (ZRJ (ZRJ
Now, sinAsinB.sinC (aj(bj(cj
2R J\2R )\ 2R

b®+c3
abc

_b’b+cc
abc

cxb+by.c
Ehibiadiiies Sad from(2
abc ( ( ))

_ be(x+y) from(L
—bc(xﬂ’j (from(1))
2
=2
Ans: C

22. Matrix Matching Type

a) Given (atb+c)(b+c-a) = Abc
=(a+b+c)(a+b+c—2a) = Abc
= (2s)(2s—2a) = Abc
=4s(s—a) = Abc
L Ss-a) A

bc 4
A A
=C08" — = —
2 4
, A
We know 0 < cos Egl
:Osisl
4
=0<1<4

-. The greatest value of 1=4

b) In AABC, Given tanA+tanB+Tanc = 9 and tan?A+tan?B+tan?C = K
We know, in a AABC, we have TanA+TanB+TanC = TanA.TanB.TanC
. TanA.TanB.TanC =9
We know AM >G.M

1

2 2 2
_, TarA+TanB+TanC | (Tan’ATan’BTan’C)?

3




2
3

> (TanATanB.TanC)

1
Hence, the greates - value of ; j5 933

In AABC, Let S be the circumuntre | be the Incentre
Given Sl is parallel to BC.

We have SD = RcosA

But, from diagram, SD = IF =r A

- r=Rcos A

= Rcos A=4Rsin é.sin E.sinE
2 2 2

=c0s A=4sin é.sin E.sinE
2 2 2

=C0SA = —1+cos A+cosB+cosC
=cosB+cosC =1

31
Givena=5, b =4 and cos(A- B)=3_2
1-tan’0
We know, C0s20=———
W 1+tan’ 6
1—tan2(A;Bj
. Cos(A-B)=
,( A—B
1+tan (2)

:ﬂ:l—_x’ Letx=tan2H
32 1+X 2
= 31+31x=32-32x

= 63x=1



= TanE = 63
2

We know

We know,
c?> = a?+b?-2abcosC

1
= 25+16 - 2x5x4x§
= 36

. Cc=6
Ans : a-p, b-q, c-r, d-s

23.
a) Given A=60°
2 2 a2
We have Co0s A=b+c—a
2bc
b?+c®—a?

— c0s60° =
2bc



1 b*+c*-a’
2 2bc

= bc = b*+c?-a?

= b®+c? = a’+bc  ceeennnnnn. (i)
b c
Now, —+—
c+a a+b

ab+b®+c’+ac
(c+a)(a+b)

ab+a’+bc+ac _
(c+a)(a+b) from (i)

a(b+a)+c(b+a)
(c+a)(a+b)

_ (a+b)(a+c)
(c+a)(a+b)
=1
b) Given C =60°

a’+b? -c?

We have cosC =
2ab

a?+b*-c?
2ab

1 a’+b*-c?

= c0s60° =

2 2ab
—ab = a?+b*-¢?
—a’+b® = ab+c?  eeeeennnn. (i)
1 1 3
+ J—
a+c b+c a+b+c

Now

b+c+a+c 3
(a+c)(b+c) a+b+c

a+b+2c B 3
ab+ac+bc+c’® (a+b+c)

(a+b+2c)(a+b+c)-3(ab+bc+ca+c?)

(ab+ac+bc+cz)(a+b+c)



a’+ab+ac+ba+b®+bc+2ac +2bc +2¢® —3ab —3bc —3ca — 3c?
(ab+ac+bc+cz)(a+b+c)

_ a’+b?—-c?-ab
(ab+ac+bc+cz)(a+b+c)

0
(ab+bc+ca+cz)(a+b+c)

=0

[from (i)]

o113
a+c b+c a+b+c
c) Given B =60°

2 2 2
c-+a“-b
We have coOSsB=————
2ca

c’+a’-b?

— c0s60° =
2ca

1 c*+a’-b’

2 2ca
=c’+a’-b*-ac=0
Consider + t 3

a+b b+c a+b+c
_(b+c)(a+b+c)+(a+b)(a+b+c)-3(a+b)(b+c)
(a+b)(b+c)(a+b+c)

_ ab+b?+bc+ca+cb+c’+a’+ab+ac+ab+b?+bc—3ab—3ac—3b*-3bc
(a+b)(b+c)(a+b+c)

¢’ +a’-b’-ac
(a+b)(b+c)(a+b+c)

0
(a+b)(b+c)(a+b+c)
=0
1 N 1 _ 3
a+b b+c a+b+c
b) Given c = 60°

a?+b*-c?
—-cosC=——
2ab

From (i)




a?+b?-c?
2ab

= c0s60° =

1_a*+b’-c
2 2ab
= a’+b*-c*-ab=0 ... (i)

N b + a
ow,
c2—a? c?-b?

_ b(c*~b*)+a(c’-a’)
e )
_ bc? —b®+ac?-a’
e a)(e )
_ cz(a+b)—(a3+b3)
(e
_ ¢’(a+b)—(a+b)(a®—ab+b?)
(e )
_ (a+b)(c*—a®+ab-b?)
&)
(a+b)(0)

B (c2 —az)(c2 —bz) [From (i)]
=0
Ans : A-s, B-r, C-r, d-q

24.

a) Given (a—b)20032%+(a+b)zsin2%
= (a—b)’ cos’ = +(a+h)’ (1_COSZEJ
2 2
= (a—b)20032%+(a+b)2—(a+b)2.0052%
= [(a-b)"~(a+b)’Jeos 2 +(a+b)’

= (a+b)’ —4abcoszg



= a’+b*+ 2ab—4abcoszg

= a’+b? —2ab(20032 %—1j

= a’+b?—2abcosc
= c2
2 2 2 2
—_ ; C —_
sin? A+

—. sin’ B
a

b2—c?(2AY c2-a?(2AY
= —| +—2 J—
a bc b ac

b2—c?( 4A Y c?—a?( 4A2
Y b2c? " b2 a’c?

4N?
= = S(b?—c?+c* —a?)
a’b’c

b>

4 a’b?c?
= (b?-a?
( )azbzcz X 16R?

b?—a? abc

= ————, SinceA = —
4R 4R

Let AABC be an equilateral triangle with side lunit.

We have Area of AABC = ?az
a3
4
bccos A+cacosB+abcosC
Now,

cot A+cotB+cotC
_ 1.1.cos60° +1.1.cos60° +1.1cos 60°

cot 60° +cot 60° + cot 60°
3)
_\2) _ 8
5
J3
Now 2A = 2.? = ?



d) Let AABC, be an equilateral triangle with side lunit

cosC+cosA+ cos B
c+a b

Now,

cos60° + cos60° | cos 60°
1+1 1

1
+ —
2

N~

N 1—1—1
oWy T 1

Ans : a-p, b-s, c-r, d-q

LEARNERS TASK
1. Leta=3, A=60°

a
We have —— = 2R
sin A

3
= —
sin 60°

:L:ZR

J3
2
:>R:\/§

Ans : B
2. Givena=10cm, R =5cm

=2R

a
We have — = 2R
sin A

:Sin—A = 2x5
= sinA=1
= A=90°
Ans : D
3. Given A=30° C =90° C =73

C
We have —— =2R
inC
ACHP
sin90°



a
——=2R
Now, sin A

a
= =73
sin30° V3

A
2

Ans: C

4
4. Givena=20,b=21and cosC=€

a’+b?—-c?
We have cosC=2"2~¢
2ab
4 400+ 441-c?
= -
5 840
= ¢c? =169
=c=13
Ans : B
5. Given a=2,b=3,c=4
Now, cosA = 2 t¢ -2
' 2bc
~9+16-4
2x3x4
_!
8
Ans : A
6. Givena=5,s=15, A=30
tané—#
Now, ™2 = s(s-a)
A 30
=>tan—=————
2 15(15—5)
A 1
=tan— ==
2 5
Ans : D
7. Given, b =60, s =66, A =330
B A

tn— = =~
Now, 5 =5 (s—a)



330

60(66—60)
_>
6
. cot2 =8
2 5
Ans : B
8. Givena=3,b=4,c=5
L Cc=90°
s
cosgz cos45° s
2 . |
_1 ot
\/E @
Ans : D

9. Givena=5,b=12,¢c=13
We have C = 90°

c =2
. sin— = sin 45° ' 2 13
2 (=
1

= cC 12 A
V2
Ans . A
10. Let AABC be an equilateral triangle with side 1 unit
3
We have Azé and S =3

N b siné sinEsinE
ow, abc 5 SN sins

=1.1.1sin30°sin 30°sin 30°

1
8

oy 3,21
S 16 3 8

Ans : B



JEE MAINS LEVEL QUESTIONS
1. Let AABC be an equilateral triangle with side 1 unit

sin(B—C)  sin(60°-60°)
W _

’ bc 1x1
=0
sin(B-C
wSin(B-C) . o
bc
=0
Ans: C
2. Let AABC be an equilateral triangle with side lunit
J3

we have A = —
4

Now, b?sin2C+c?sin2B

= (1)?sin2 x 60° + (1)2.sin2 x 60°
= sin120°%sin120°

= 2 sin120°

Now 4A = 4x§ =+/3
Ans : A
3. Given acosA = bcosB
= 2RsinAcosA = 2RsinBcosB

= SiNn2A =sin2B

= 2A=2B or 2A = 180°-2B
- A=B or A+B = 90°
— C =90°

. AABC is right angled isoscales triangle

Ans: C
. b c
4, Given —+——=1
c+a a+b

ab+b?+c?+ac _
(c+a)(a+b)

— ab+b’+c’+ac = ac+bc+a’*+ab
— ab+b?+c’+ac—-ac-bc-a’-ab =0

= b*+c?-a® = bc



b* +c® -a’

=1
bc
b’+c’-a® 1
2bc 2
= COSA = l
2
= A = 60°
Ans : A
5- Let a:\/E,b:\/g,C:\/g
b* +c® -a’
Now, COSA=———
2bc
_ 6+8-2 B
2x+/6x+/8 2
- A=30°
Similarly B = 60°, C = 90°
Ans: C
6. Let AABC be an equilateral triangle with side lunit
a=b=c=1
Also AD = ?
We know, the orthocentre divides the altihide AD in the ratio 2 : 1
oo AO = ExAD
3
2 3
= —X—
3 2
_ 1
J3
“p=Qg=r= i
. J§
1 1 1

= =Ix—x—= = =
Now aqr BB 3

s.agr+brp+cpqg = 3x% =1

Now abc = 1x1x1 =1
Ans : B



7. Given AD = 4 since centroid (G) divides AD in the ratio 2 : 1

2 8
h AG=—x4 =—
We have 3 3

AG
Tan60’= —
Now BG
8
: [ —
f 3.BG
8
=BG =——
343
Area of AABG = %XBGXAG
1.8 8
2 3/3 3
32
93
We know, Area of AABC = 3x Areaof AABG
32
= 3X—=
93
32
33

Ans: C
8. Given (atb+c) (b+c-a) = 3bc

= (2s)(2s-2a) = 3bc
= 4s(s—a) = 3bc

N s(s—a) _ 3
bc

27

= COS

N>

é‘ MNlow ~

= COS— =

A
2

|

:A:C%OO
2

= A =60°
Ans : A



A B
i 1-tan—.tan—
9. Given > >

:1_\/(s—b)(s—c)X(s—a)(s—c)

s(s—a) s(s-b)

s—C
—1-2"
s

c
s

2c 2
25 a+b+c

Ans: C
10. Given a,b,c are in A.P

=2b=a+C ....oenls (i)

. A . C
2sin—.sin —
2 2

Now, . B
sin —
2

o [E ), =)

_ bc ab
(s—a)(s—c)
ac

s—Db

_,(s-b)
b

_ 2s-2b

b
_a+b+c-2b

b

_a+c-b

b

2b—-b .
= 5 [from(i)]
=1
Ans : A
11. Let a be the side of the equilateral triangle. Let x be the side of the regular

hexagon.
Given perimeters are equal
. 3a = 6x



= a=2X  eeeenen. (1)
We know, Area of equilateral triangle

= ﬁaz
4

Area of regular hexagon = 6XTX2

V3 V3

Ratio = —a?: 6x—X
4 4

= a’: 6x?
= 4x% - 6x? [From (i)]

Ans: C
ADVANCED LEVEL QUETIONS

. cosA cosB cosC
12. Given = =
a b c

cos A cos B cosC

2RsinA 2RsinB _ 2RsinC
= C0SA =cosB =cosC
= A=B=C
.. AABC is an equilateral triangle
Givena=2cm

Area = ﬁxaz
4
V3
= —x(2
2x(2)
SNK
Ans . AB
13. Let AABC, be an equilateral triangle with side 1 unit.
~a=b=c=1
a+b+c
We have S= 5
=S = 3

3 1
dA="2 R=—
an 4 V3



Now. cot > +cot 2 +cotS
oW, =75 2 2

= cot30° + cot 30° + cot 30°

=33

SZ
Now, A

2
(a+b+c) R
abc

Also

Ans : A,C

Statement Type :

14. Statementl:
Given 4s(s-a)(s-b)(s-c) = a%b?
= 2,/s(s—a)(s-b)(s-c) = ab

= 2A=ab

:A:lxaxb
2

1
= A= > X base x hypotenuse

.. AABC is a right angled triangle
Hence, statement | is TRUE

Statement I1: For X€[0.7]

Let f(x) = sinx
We have

1 1 1
éf(A)+§f(B)+ f(C)< f [g(A+ B+C)}
< f(60°)

<sin60°



<

V3
2

The inequality is achieved, when A=B =C=%

Hence, AABC is an equilateral triangle.
Statement Il is TRUE

Ans : A

5. Statementl:
Given the angles of AABC are in A.P,

Let A=B=C=60° (-- common difference = 0°
Now, cosA+cosB+cosC
= c0s60°+c0s60°+cos60°
_ 3l
2
_3
2
Statement | is FALSE
Statement 1l :

In AABC, Given A,B,C are in A.P and cosA+cosB+cosC = 2
Which is not possible for any angles of AABC
Hence, Statement Il is FALSE
Ans : B
Comprehension Type
Comprehension-lll
Given in a AABC
a?= b?+c2-2bc cosA
b?= c?+a?-2ac cosB
c?2= a%+b2-2ab cosC

16. Givena=2,b =4, |C=60"

c?= a*+b?-2ab cosC
= 4+16-2.2.4.cos60°

= 20—161

2
= 12
L c= 12

17. Givena=3,b=5,c=4clearly |B =90°
A
s
.ﬁr
g 3 C

Ans: C



18.

Ans

19.

AnNsS :

Let AABC be an equilateral triangle with side 1 unit

We have A=B=C=60°%a=b=c=1 andAzg

Now, a?+b?%+c? = 12+1°2+1%2 =3

Now, 4A(cot A+cotB+cotC)

\3

= 4x T(cot 60° +cot 60° +cot 60° )

1
= ﬁ.s.ﬁ

=3

A

Comprehension IV :

4
Given a =6, b = 3, cos(A-B) = 5 and AD is the median throngh A,
BAD =0, CL is perpendicular to AD.

We K Tanz(A_Bj: 1-cos(A-B)
€ Know, 2 1+cos(A-B)

o)

—c==Z
2

-.AABC is a right angled triangle
B



1
20. Area of AABC = 5.6.3 A

c 6 &
Ans : A
21. AD? = 32+3? A
= 18 2
- AD =32 c 2 52 B
Ans: C

Integer Answer Type

22. Given CosA+sin A—;_ =
cosB+sinB
. 2
= COSA+SiNA=————
cosB+sinB

= (cos A+sin A)(cosB+sinB)=2
= c0S Acos B +cos Asin B +sin Acos B +sin AsinB =2

= (cos Acos B +sin Asin B) +(sin Acos B +cos Asin B) =2

= cos(A—B)+sin(A+B)=2
one of the possibility is
A-B=0° ... (i)
A+B =90° .......... (i)
solving (i) and (ii), we get
A =45° B = 45°

Also, we have C = 90°

N a+b 4_ 2Rsin A+2RsinBY’
W e 2RsinC

B (sin A+sinB
sinC

.(A+Bj (A—Bj4
2sin CosS
2 2

sinC

~ (2sin45°cos0° )’
sin90°



)
()

4

Ans : 4

23. Given at+b-c =2 and 2ab-c2=4
Now, 2ab-c?=4

— 2ab—c? = 2?

— 2ab-c? :(a+b—c)2

— 2ab-c® = a’+b*+c?+2ab—-2bc—2ca

= a’+c*—2ca+b*+c?-2bc=0
:>(a—c)2+(b—c)2 =0

=a-c=0 and b-c=0

=a=c=Db

Hence, AABC is an equilateral triangle.

Now, a+b-c = 2
— ata-a=2

= a=2
2
(Area of AABC)2 = (@azj
2
(3,
4
=3
Ans : B

24. Matrix Matching Type
a) Let AABC be an equilateral triangle with side 1 unit
We have A=B =C =60°
a=b=c=1
and A = ﬁ
4
Now, a?sin2C+c?sin2A
= 12.sin2.60° + 12.sin2.60°
= sin 120° + sin120°
_N3 48
S22



_ 3
NE

NOW, 4A = 47 =43

b) R2(sin2A+sin2B+sin2C)

2
- igj (sin120°+sin120° +sin120°)
1 J3
== X3 Xx—
3 2
E
2
Now, 2A = 2x§ = ?

2 A ZC
c) ccos’—+a.cos’ —
2 2

=1.cos”30° +1.cos? 30°

247

N S_a+b+c_l+1+l_§
ow, 2 2 2

D) asin? <+ csin? 2
2 2

=1.sin*30° +1.sin®30°

Now, s-b = o-1= =
ow, s- > >
Ans : A-p, B-q, c-r, D-s



ANsS :

ANsS :

ADDITIONAL PRACTICE QUESTIONS FOR STUDENTS

Leta=1, b=2004
Let the third side be c, which is an Integer
We have a+b >c

= 1+2004 >c

= 2005 > ¢
Also b-a <c

= 2004 -1<c

= 2003 < c
.. 2003 < ¢ < 2005
. ¢ =2004

Perimeter AABC =a+b+c

=1+ 2004 + 2004
= 4009
B

Gi acos? " +c coszé—@
iven ;e 5=

aS(S_C)+c.S(S_a)=@

ab bc 2

2
—s’—sc+s’—sa =

=

2
= 2s* —s(a+¢) :%
2
= 2s°—s(2s-b) _3
2
2
= bs =£
2
= 2sh = 3b?

= (a+b+c)b =3p’
= ab+b®+bc = 3b?
= ab+bc = 2b?

=a+c=2b

= a,b,c are in A.P
A
Given a regular polygon of 9 sides is inscribed in an equilateral triangle.



0

360
We have 0 = 5 40°

In the diagram AB = radius of the circle

sin 200:@
AB

= sin20°= 1
AB

1
sin 20°
— AB= cosec20’

= AB=

— AB= cosec%

Ans . A
4. Let AABC be an equilateral triangle with each side 1 unit
Wehavea=b=c=1

Now, (b—c)cot§+(c—a)cot%+(a—b)cot%

=Z(b—c)cot§

=% (1-1)cot30°

=3 043
=0
Ans : D
5. Let B =30° C =45° A
a=BC-= \/§+1
clearly A = 105°

a o
We have —— =2R 25 45

sin A :
\/§+1 “ @‘H

MO 2R
sin105°
= ﬂ — 2R
\/§+1
22




ANsS :

—b=42

Now, Area of AABC = %absinC
= %(x@ﬂ)(ﬁ)sin%‘)
1 1
=E(\/§+l)(\/§)—2
J3+1

2

A

] AD
sin60° =—
Now, AB

2 2
— AD=.3

~b=AC=2AD = 2./3
Given a=2

J3 AD
:_

Area of A ABC=%absinC

= %.2.2\/§.sin 30°



ANsS :

ANsS :

AnNs :

AnNsS :

2
=4/3
B
i siné cosE—(aJrC_bJK
Given > 5" 2
:\/(a—b)(s—c)s(s—b) _ (25—2b)K
bc ac 2C

_ s-b [s(s—c) _s-b,
c ab c

= K= COSE
2

D

2cosA cosB 2cosC a b
+ + =—+—
b c bc ca

Given

2(b*+c*—a’) c2pa2_p? 2(a’+b’-c?) g7 yp?
+ + =

2abc abc 2abc abc
=b*+c*-a*+c’+a*-b*+a*+b°-c® = a*+b’
=a’ = b*+¢’
= AABC is a right angled triangle with |A=90°
D

Given a,b and A are given for a AABC
We have a? = b?+c?-2bccosA

= ¢’ —2bccosA+(b*-a’) =0

We have c +c, = 2bcosA
c,.c, = b*-a?
Sum of the areas of two triangles

= %bclsin A+%bc2 sin A
1 .

= Ebsln A+(c, +c,)
1 .

= Ebsln A(2bcos A)

= lb2 sin2A
2

B



10. Statement Type:
Statement| :
a b ¢
sinA sinB sinC
Statement | is TRUE

In AABC,

Statement 1l :
n AMBC, & - P _ ¢ _op
sinA sinB sinC
~K=2R
:R:5
2

Statement Il is TRUE
Ans : A



