Solution of Triangles ALLEN

Solution of Triangles

SOLUTIONS

EXERCISE - O

1. Ans. (D)
sin34 + sin3B + sin3C = 3sinAsinBsinC
property ifa® + b3 + ¢ = 3abcthena+b+c=0o0ra=b=c
= sinA + sinB + sinC = 0 OR sin4 = sinB = sinC = sind + sinB +sinC=0,A =B = C = 60°

= 4cosécosEc059=O
2 2 2

A or B or C = rt (Not possible)
2. Ans. (D)
Using sine Rule
c b
sin105°  sin45°
_ b.sin105° 2cos15°
 sin45°  sin45°
(\/§+1) \/_ _3+1
PN
3. Ans. (A)
a=13,b=14,c =15
area of A = \/s(s—a)(s—b)(s—¢) 4
:13+14+15=£:21
2 2 b

area = «/21(8)(7) (6)=

Now % bcsind = 84 = % X 14 x 15sin4 = 84

84 12 4

7x15 15 5

A=sin" (ij
5

4. Ans. (C)
Using cosine rule in AABC C
2, g2 2
cosA=8 6 -7 = o1 (1)
2.8.6 2.8.6
cosine rule in AADC 8
2 2
cos A—LCD -(2)
2.8.2

from (1) and (2) 5
8*+2°-CD* 51 A4S D +—

sin A=

2.8.2 286
68 — CD? =17

2=510or CD=+/51
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5.

Ans. (C)

2b=a+cand A4 —C =90°

sinA sinB sinC
2(2RsinB) = 2RsinA + 2RsinC

using sine rule

— 2(2RsinB) = 2R {ZSin( At

c )cos (A;Cﬂ = sinB :sin(90—Ej cos(gooj
2 2 2

. B B B 1 [ B }
= 2sin—cos—=cos—.—&— cos— =0
2 2 2 /2 2
:>sir1E—L
2 22
. B B 1 7 7
= sinB=2sin—cos— =2.—=Xx—==—
2 22 22 4

Ans. (C)
at+b3+c3=c%la+b+c)
=sa+b3+c3=c?a+c?h+cB
=a’+b3=c%(a+b)
= (a+b)(a? —ab + b?) =c?(a+b)
s.a%?—ab+ b? = c?
. le = cosC=1 or ZC = 60°

2ab 2 2
and it is not necessary if ZC = 60°thena =b =c¢
Ans. (C)

1 1 3 a+b+c a+b+c
+ = = + =3
a+c b+c a+b+c a+c b+c
= 1+—b + 2 1-3= b 2
a+c b+c a+c b+c

= bb+c)+a(a+c)=(a+c)(b+c)
= b?+bc+a?+ac =ab + ac + bc + c?
= b%?+a®=ab + c?
a’+b*-c?
or ——
2ab

% (By transforming)

cosC=% or ZC = 60°

Ans. (C)
b=(y3-1)a and £C = 30°
a 1

b B-1
a-b_1-(\3-1) 2-48

atbh 1+y3-1 3

Now using tangent rule
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10.

(A—Bj a~bh C 2-8B (3m
tan = .cot

2 ath 2 NG

A—Bj 2-3 1
tan| —— :—><2+\/_:—
( 2 B

A-B

T=30° orA— B =60°

Ans. (C)
-+ Angles A, B, C are in A.P.

=2B=A+C
~ Inatriangle A+ B + C = 180°
from (1) & (2) = 3B = 180° = B =60°
from sine rule

a b ¢
sinA sinB sinC

b |3 sinB 3
E - _

2 sinC \2
B__ B

2sinC  \2

= sinC:i = ZC:%

V2

vA+B+C=m

= A+E+E=n = /A
3 4 12

Ans. (D)
Given AD = 4

Let medians intersect at G
2

Thus:AG=EAD:_x4=§
3 3 3

AG=§
3

Also in AAGB

.. ZGAB + ZABG + ZAGB = 180°
30°+ 60° + LAGB =180°

ZAGB =90°

Thus AAGB = Right angled triangle

(1)
(2)

(- B = 60°)

(1)
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11.

12.

13.

BG

——=cot60°
AG
8 1 8
BGZ—X—:_
3 V3 33
arAABC = 3arAAGB =3F.BG,AG}:§X_8 ><§:32“/§
2 33 3 9
Ans. (B)
a+b+c=2s
a+b—c=2s—2c;b+c—a=2s—2a;
c+a—-b=2s—-2b
Now
2|2 A2
(a+b+c)(a+b—c)(b+c—a)(c+a—b):%
a~+b"+c
2|2 A2 2.2 2
= 2s(2s — 2¢)(2s — 2a)(2s — 2b) = % = 165(s — a)(s — b)(s — ¢) = 28a k; C :
a“+b“+c a“+b“+c
222 2
= 16A2:% R=2C _, g2 4 p2 42 = B[a_bc)
a“+b°+c 4A 4A
= a® +b? +c? = 8R?
If a? + b% + ¢ = 8R? triangle is right angled A
Ans. (C)
1.
Ro® LA 2%«
N 2(J§+1) ﬁ(ﬁ+1)
- 5 a av2
2
r 1 \/— T
—= =+2-1=tan—
R \2+1 8 - 450
a
Ans. (C)
ZAKB = 105°

Applying sine rule in triangle AKB
AB AK

sin105°  sin60°

&_ sin60°
AB sin105°
( sin105°= 1 &Sin60°:_3]
22 2
L AK_B(22)_ o \B-1
AB 2(\3+1) B+1 B3-1

= &—ﬁ(ﬁ_ﬂ:M

AB 2 2
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14. Ans. (B)
» AB? + BC? = AC?
=9+ BC?=25=>BC=4% c
BD AB 3
DC AC 5
Let BD = 3k & DC = 5k De

Given that

“BD+DC=BC=4=3k+5k=4=> kzé

A
. BD=2 5 3
2

In AABD : AD? = AB? + BD? = AD= f9+%=_*’;‘5
35

Hence AD=——
2

15. Ans. (D)
a:b:c = 1:43:2
Leta = k, b=+3k,c = 2k
By cosine rule:
2 2 .2 2 22 2
b*+c*-a’ _3k®+4k’ -k :COSA:LZE = /A = 30°
2bc 2(+/3k)(2k) 43k* 2
a’+c’—b®  k®+4k*-3k?
2ac 2(k)(2k)

cosA=

Similarly cosB=

= cosB:%:LB = 60°

LA+ 4B+ ZC =180°

= ZC=90°
=A: B: C =30°:60°:90°=1:2:3
16. Ans. (A)

sinA _sin(A-B)
sinC sin(B-C)

sin(B+C) sin(A-B)

sin(A+B) sin(B-C)
= sin(B + C).sin(B — C) = sin(4 — B)sin(4 + B)

(~ sin(A + B)sin(4 — B) = sin?A — sin®B)

= sin?B — sin?C = sin?4 — sin?B = 2sin?B = sin?4 + sin?C

s ) ()
. = = =k = 2| —| =| = | +| =
sinA sinB sinC k k k

= 2b% = a? + ¢?
Hence, a?, b?, c? are in A.P.

(*+ sind = sin(m- (B + C)) = sin(B + ())
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17. Ans. (A)
GiventanA:tanB:tanC=1:2:3
LettanA = k,tanB = 2k & tanC = 3k
We know that in a triangle
tanAd + tanB + tanC = tanA.tanB.tanC
=k + 2k + 3k = (k)(2k)(3k)
=k=1
= tand T 1,tanB =22 & tanC = : L 2 ) \5 3 NET)
sinA=—, sinB=—, sinC=—=
V2 V5 V10 n A N B N c
> a®:b?: c? = sin?A: sin?B: sin’C
(from sine rule)
= a?:b%:c? = 1:i:i=5:8:9
25 10
18. Ans. (C)
from sine rule c
AC _ AB J6 3
sinB sinC sin45° sinC
= J12= 3 :sinC:izﬁ V6
sinC 2.3 2
= /C =60° 451
A 3 B
A+ B+ C =180°
= A =75°
19. Ans. (A)
2 12 _ A2
from cosine rule: cosC :M ¢
2ab
(1 +(3) —¢? 60°
= cos60°=——" " 1
2(D(3) 3
—3=14+9-c2=c2=7= c=+7
B
from sine rule : b - A ¢
sinB sinC
3 :i = sinBzﬁ = sinszZ
sinB sin60° zﬁ 28
20. Ans. (C)
Given:3B — C = 30° (1)
A+ 2B =120°
A+ B+ C =180°
A+ B+ B =120°
180°—C + B = 120°
=C—-B =60° -(2)
[74] www.allen.in
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(1) + (2) = 2B = 90°
—B=45°=4=30°&C = 105°

. b c
from sine rule : = = =
sin30° sin45° sin105°
K k k(v3+1)
= a=—,b=—x & cC=—F=—+
2 2 22

Given : s=3+«/§+\/_=a+k2)+c

= a+b+c:;+%+k(2\/_;\/§1) =6+243+242
ka2 +2k +k(V3+1)=2v2(6+23 +242)

ky2 +3k++Bk=12y/2+4/6 +8
k(\/§+3+«/§)=4\/§(3+«/§+\/§) = k=4\/§

-+ largest angle is C

= largest side = C:k(zf;\/gl)
2B+

22

21. Ans. (A,B,D)

sinC =i:> cosC=§
5 5

Also tanAzﬁ = sinA:ﬁ & cosA:l
7 25 25

Using sine law in AABC
.a = _C S S >0 (Given ¢ = 50)
sinA sinC (24) [4)
25 5
=a =060

Now sinB =sin(n - (4 + C)) =sin(4 + C)

= sinA.cosC + cosA.sinC = (%j(§j+[lj(ij=gzi
25 /A5 25/\5/) 125 5

Now area of AABC = %ac sinB

1 4
= 5(60)(50)(§j— 1200

b 60 = b =b=50

a _ N
sinA sinB (24) (4)
25 5

So AABC is an isosceles.

Using

In isosceles A, circumcentre, centroid, orthocentre and incentre are collinear.
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22,

23.

Ans. (A,D)
Given ZA = 120°
a+b=20
anda +c =21
subtract (1) from (2)
a+c—a—-b=1
c—b=1
c=b+1
=>c>b=AB > AC = AB + AC
= /C # /B = so itis not isosceles A
b* +c®—-a’
2bc
b? +(b+1)° —(20-b)*
2b(b+1)
1_b*+(b+1)°-(20-b)’
2 2b(b+1)
—b%—b =2b%+1+2b—400 — b? + 40b
2b2+43b—399=0
_ —43+./5041  -43+71
- 4 4
_ —43+71
=— -

cosA=

cos120°=

b

~ b 7

Area of A= % bcsin4d

= %X7X8xsin120° = 28><§=14J§

Ans. (B,C)
(A) (a+c—b)(a—c+Db)=4bc
(a+ (c—=b))(a— (c—Db)) =4bc
a’? —(c—b)? = 4bc
a? — (c® + b% — 2bc) = 4bc
a? = b?+ c? + 2bc
= b?+c?—a?=—2bc
b*+c’—a’
2bc
= cosd = -1

-1

which is not possible.
(B) b?sin2C + c2sin2B = ab

(1)
(2)

= (4R?sin?B)2sinCcosC +(4R?sinC)2sinBcosB = ab
= 8R?sinBsinC[sinBcosC + sinCcosB] = (2RsinA)(2RsinB)

= 2sinCsin(B + C) = sind
= 2sinC =1
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24.

25.

= sinC:1
2

= ZC =g or % so A is possible.

(C) Fora=3,b=5,c=7and sz?n

b*+c?-a® 5+7°-3' 65

cosA= = =
2bc 2(5)(7) 70
similarly
a’+c*—b* 3*+7°-5* 33
cosB = = =—<
2ac 2(3)(7) 42

So in this case triangle is possible

(D) As, cos[A_C)zcos(A-'_Cj
2 2
(A—C) [A+cj
= CoS —cos =0
2 2

= ZSiné.singzo
2 2

which is not possible in AABC
Ans. (A,C,D)
Given AD = 6,BE = 8,CF =10
Area of AABC whose median lengths are given

=§Js(s—a)(s—b)(s—c)

:g\/(12)(12—6)(12—8)(12—10) =32

1 1
& Area of ADEF = " (Area of AABC) = 1[32)=8
Now Area of AABD = = (Area of AABC) = %(32)=16

Now Area of AABD =

N, N~

x Base x height

Area =l X AD X BG = 1><6><E=16
2 2 3

It means AD is perpendicular to BE

Ans. (B,D)

GivenA: B: C=1:2:3

LetA=x,B =2x,C = 3x

=>A4+B+C=n=6x=n= X=

ola
o la
w|a

N3
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[77]



ALLEN

JEE (Main + Advanced) : Mathematics

26.

(A)

(B)

(¥

(D)

sinC

a -

L

C c

_2R= R=1_C% _
2 ..

sin =

2

N|O

b: ¢ =sind:sinB :sinC

| . T
sin—:sin— : sin—
6 3 2

1.
>

[

1: 1 2
eta = k,b:\/§k,c=2k

= perimeter=(a+b+c) =k + \/§k +2k

(3+3)k

Area of AABC = %ab

_1 B
—E(k).(\@k)_?k

A (e

V3

8

Ans. (A,C,D)

(A)

(B)

(¥

(D)

. a b
Use sine law ——=—
sinA sinB

1 2

j - = .
sinA sinB

= 2sinA = sinB

Use cosine law in AABC

12 22 _ 2 _ 2
+2 - ﬁ 5-c

2(1)(2) 2 4

= c=\/5—2«/§

Asc>a= 40> ZA
.. Angle B must be obtuse

cos30°=

= Measure of angle 4 is less than 30°
1 1 1
A==absinC==(1)(2)sin30°==
> ,(D@) >

. godc (@@ _
N
4
2

= Circumradius of AABC is equal of side AB.

[78]
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27.
28.

29.

Ans. (C)
Ans. (D)
(Sol. 27 and 28)
A B C
Lettan—=X;tan—=Yy;tan—=12
2 2 2
r r r
X=—— Y=, 22—
AR BP CQ
Put the values of AR, BP and CQ in given relation, we get
2x 5y 5z 6
— =+ —=—
rr r r
—2x+5y+5z=6 -(1)
Also in the triangle, xy + yz + zx = 1 -(2)
It we interchange y and z then both equations (1) and (2) remain unchanged
= ABC isisoceleswith /B= £/C=y=2z
So form (1) and (2), we get
x=3-5y -(3)
and 2xy + y2 =1 (%)

: 4 1
Solving we get, ng,yzz =3

AR:%,BP:Br,CQ:Br

27
Now perimeter 2s = 2(AR) + 2(BP) + 2(CQ) = Tr
Given perimeter is smallest integer —»r = 2
27

2

.S

SLA=TS =2x277=27sq. unit.

Ans. (A—S;B—>P;C—Q;D—>R)
A A A A
A) r=—,n= = =
(A) s’! s—a’? s-b'? s-c¢
A* A*
rrr, = =—
123 g(s—a)(s—b)(s—c) A?
= A2
(A)—>(S)
3
(B) o= A x
(s—a)(s—-b)(s—c)
3
r1r2r3=A—><s

S
S

2
rr,r, :As,r:é:Azrs
S
TiTr3 = 152
(B) —> (P)

www.allen.in
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30.

€ n+rp—r+r
r zlleinécosEcosE
2 2 2

r,=4R cosésinEcosE
2 2 2

r, =4RcosécosEsinE
2 2 2

r =4FlsinésinEsinE
2 2

r1+r2:4RcosE sin(A+Bj
2 2

r—r3:4RsinE —cos AvB
2 2

Fo+1, 41—, =4R{sin($}

aful2)

r+r,—r+r=4RcosC

@ —-(@Q)
1 1 1 a+b+c 2s
—t—+—= =—
bc ca ab abc abc
ol S
3)
_(aij_‘lR

A

1 1 1 1
S— =

bc ca ab 2Rr
(D) > (R)

Ans. (A—-R; BoP; C—»T; D—>Q)

1><6x8

(A) r A2
s [6+8+10)
2
A 24

B) ri=—= =4
(B) ™= " 126

(D)

(C) R= —=5

N|;

(D) A= =x6x8=24

N |-

[80]
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EXERCISE - S
1. Ans. (3)
AD =altitude = h
Now using the concept of area A
arAABC = % x base x h :% ah (1)
b
Also cf |k
arAABC = lbcsinA = 1bC.i { 2 =2R}
2 2 2R sin A B D a I
arAABC = 22 (2)
4R
lah :a_bc
2 4R

be bc 1x1 3
h=— orR=—= =—

2R 2 \F 242

\3
2. Ans. (91)
V.mp.:
BF =BD =13
AE = AD =7
letCE=CF=r1
Area of AABC
=%AC><BC=%(7+r)(13+r) I
1 5 C A

or AABC = —[r*+ 20r + 91] (1) >

Also (r + 7)? + (13 + r)? = 202

2r2 + 407 + 218 = 400

2r2 + 40r = 182

r2 4+ 20r =91 -(2)
Put (2) in (1)

arAABC = % [91+91] =91
3. Ans. (4)

a C
coso=——, cosf=——, cosy=——
b+c c+a a+b

To find : tan? < +tan?~
2 2
Also a, b, c are in A.P.
L2b=a+c
2 Y

o
tan® — + tan® —
2 2
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1-cosa 1-cos 1- B
+ LN b;c+ a::rb
1+cosa 1+cosy 1+ n
b+c a+b
b+c—a+a+b—c 2b _ 2b :g (a+c=2b)
a+b+c a+b+c a+b+c b+2b 3

4. Ans. (6)
Givena = 2band 4 = 3B
From sine rule : a__ b
sinA sinB
2b b sin3B
sin3B sinB sin B
. . .3
= 3sin B_ 4sin” B =2 (' sin30 = 3sin0 - 4sin30)
sinB
=3 -4sin2B=2= sinB=% = /B =30°
‘+ A =3B =90°
‘+A+B+C =180°= ZC = 60°
c_ sinC _sin60°
b sinB sin30°
5. Ans. (3)
Given: A, B, C are in A.P.
‘+ A+ B+ C =180° -(2)
from (1) & (2) = 3B =180°= B = 60°
E =Esin2C +Esin2A =E25inC cosC +£(25in Acos A)
C a C a
from sine rule c _ E =2(a sinC cosC+c Sin Acos Aj
sinC sinA
sin A sinC . .
=2/ a cosC+c cos A |=2(sinAcosC + cosAsin(C)
a
. . NG}
E = 2sin(A + C) = 2sinB = 2 B
=
6. Ans. (7)
3a+ 3b =4c
4c +C
4c a+b+c 3 7¢c
=a+b=— =s= = —
3 2 6

cotéz —S(s_a)

2 \/(s—b)(s—c)
cot2 = /—S(S —b)
2 (s—a)(s—c)

[82]
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A B S 7¢c/6
cot—cot—=——=
2 2 s-c 7c¢
—-C
6

7c/6
> — =
c/6
7. Ans. (1)
n=A,n=r+nr+rnr
A A A A 1 1 1 1

7

s—a s s-b s-c s-a s s-b s-c
s—-s+a_ S—b+s-c __a _ 2s—(b+c)
s(s—a) (s—-b)(s-c) s(s—a) (s—-b)(s-c)

_a+b+c

=S5 =2s—(b+c)=a

a a B )
:>s(s—a):(s_b)(s_c):>(5‘ b)(s-c) = s(s-a)

:rlesizA:s—azlzs = (s-b)(s-0)

A=4s(s—a)(s—b)(s—c) =/sxs

A
=>A=s=>—=1
S

Area = %x ab sin C=%><2><3=3

[83]
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9.

10.

Ans. (9)
+a=6,b=3 and cos(A-B)=4/5
(A—B] a-b C .
.’ tan =——cot— e (1)
2 a+b 2

-+ tan? A-B) _1-cos(A-B) _1
' 2 1+cos(A-B) 9

A-B) _ 1
.~ tan = =
[ 2 j 3

.. from (i), we get 1. 1cotE = (C=90°
3 3 2

.. Area = % ab =9 sq. unit

Ans. (8)
* A=100 cm?
rle:10:>s—a=10 -(1)
s—a
rzzib:50:>s—b:2 -(ii)
(i) - (i)
b-a=8
EXERCISE - JEE (Main) PYQ
Ans. (4)
Case-1
5+ 5r > 512
r’—r-1<0
= r—1+\/g r—1_\/g <0=>re —1_\/§,1+\/§
2 2 2 2
Case-2
5r24+5r>5
=>r24r-1>0> r<_1;£, r>_1;\/g
Case-3
54+ 5r2>5r
=1r2—r+1>0
reER

from case-1, case-2 and case-3

o B2

2 2

Option (4) is correct.

[84]
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2. Ans. (1)
A+ B =120°
A-B a-b C
tan =——cot| —
2 a+b 2
:Mcot(goo) = i,\/gzl
2(+/3) 3
A—B:450 - A-B=90
2 A+B=120°
24 = 210°
A = 105°
B = 15°
.. Option (1)
3. Ans. (2)

Givena+b =xandab =y
Ifx2—c?=y=(a+b)>—c?>=ab
2 2 _ A2
=a’+b?>—-c?=—-ab> a+b-c_ 1
2ab 2
= cosC=—1: ZC:Z—R

R—_¢ - °
2sinC 3
4. Ans. (3)
b+c=11Ac+a=12A4,a+ b =132
=a=7Ab=6Ac=51

(using cosine formula)
cos Azl,cos B =£,COSC =E
5 35 7

o:B:y=>7:19:25
5. Ans. (3)
a<b<careinAP.
ZC =2/A (Given)
=sinC =sin2A =sinC =2sin A.cos A

. 2 2 2
SlnC=2COSA :Ezzb +Cc"—a
sin A a 2bc

puta=b-A,c=b+AA>0

=l sacp- Rty cop RO
5 575 55

= requiredratio=4:5:6
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6.

Ans. (3)
Let£ZA=60—-A14B=0,2C=60+ 1
So,30 =180 = 6 = 60°

sinA = %,by Sine Rule
—A4=30°%a=2,b=2J3 ,c=4,2C =90°

A= %XZ\EXZ: 2\/§ sq. cm

Ans. (3)
Let orthocentre is H (x,, o)
myy.Mpe = —1 A
[ %7 (1+5 jz_l
X, +1 )\ =7-5
=20 =Yy +9=0 ~(1) o)
and Mpy.-Myc = -1 0 o
C
y,—1 7—(—5)) 5
. 4 B 5,—5
[x0+7j£ -1-5 7y ( :
=X —2Yo+9=0 ~(2)

Solving equation (1) and (2) we get

(%0,¥0) = (-3,3)
Ans. (3)

As, cos B = %: B=53°

As,R=5=—"_-2R

sinc

:>i=sin0:>C=30°
10

Now, _L=2R =b =2(5)(i)=8
sin B 5

Now, by cosine formula
a’+c’-b* 3 _a'+25-64
2ac 5 2(5)a

a_64_r\/192 _6+8\3

2 2
—a=3+43 ;(Reject a=3-4+/3)

4R 4(5)

cosB= =a’—6a—-39=0

Now, A =2(3+4/3) = A=(6+83)

[86]
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9. Ans. (15)

Az%-S-lZSinA:3O

A
sinA =1
A=90°=BC =13 c 1
BC = 2R =13
s 5 c
2R+r =15
10. Ans. (3)
a=20-2x%b=10+x%c =10+ x? A
. a+b+c _ 20
2 10 + x 10 + x2
A= Js(s—a)(s—b)(s—c) =/20(2x*)(10—x*)(10—X*)
=210/x? (10— x?)? :2\/10‘10x—x3‘
Lety = 10x — x3 B 20-2x* €
ﬂ=10—3x2
dx
Q:OS =10
dx
3x2=10
= 3k? = 10.
11. Ans. (3)
C0SA+cosC =2(1-cosB)
2cos 5 cos A-C =4sin°B /2
(A+Cj B
as cos =sin—
2
A-C . B
SO COos :ZSIHE

2cos B/2 cos =4sin B/2 cos B/2
A-C

Zsin(A+C)cos(Tj:4sinB/Zcos B/2

Sin4A+sinC=2sinB
a+c=2b=a=3,c=7,b=5
b2+c2—a2_az+b2—c2

cosA-cosC =

2bc 2ab
_25+49-9 9+25-49 65 1 20 10
70 30 70 2 14 7
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EXERCISE - JEE (Advanced) PYQ

Ans. (4)
Applying sine-law in AABC

4 22

sin®  sin30°

sin 0 = L =0 =45°135°

J2

Area of AABC - Area AAC'B

% x 2/2 x 4 (sin 105° - sin 15°)

1 1
4\/5 ><2cos60°><sin45°=4\/§x2x5 x— =4,

N

Ans. (D)
A,B,C — AP,

A+ B+ C =180°

B =60°A+C =120°

E.ZsinC cosC +E.25in Acos A
C a

Za(Sln A)cosC +2C(Smcjcos A
a

C
2sin(A+C)=2sin120°=/3
Ans. (3)

B3

15\/_:%absinC —sinC :7

—->C :2?7: (C is obtuse)

1_36+100-c’

—  ~ 5¢*=196 =14
2 2(6)(10) s e

cosC=-—

s=15

A 153

ST 15 =3
r’2=3
Ans. (B)
a’ +b*-c?

2ab

ﬁ_(x2+x+1)2+(x2—1)2—(2x+1)Z

2 20¢ +x+1) (%% -1)
= x*(2-V3)+X*(2-3)-3¢ = x(2-\3)+(3+1)=0

= (-D[2-3)X +(2-3)x—(3+1)]=0

cosC =

2v2 \0 = 135

C!

[83]
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X2+ X+1+X—1>2x+1
Now {X* +X+1+2x+1>x*-1

2X+1+X —=1>x*+x+1

:>x>1:>x=1+\/§

(-~ sum of two sides is greater than third side)

Alternate :
on T _ [G=D)G=)
12 S(s—c)
s=x2+3x+1, s—bzw,s—azx—_l,s—c:xz—(x—m
2 2
x—1
§(x+1)( )
tan 2 2
[ ) 3X+1J( ) X+1j
X"+ X ——=
2 2
Simiplying
NG
2x+1
X=+3+1
5 Ans. (C)
2sinP-2sinPcosP _ (1-cosP) - tan? AN ((S—b)(s—c))2
2sinP+2sinPcosP  (1+cosP) 2 s’(s-a) A’
s =4
2
7 5
_ (3l (ij
A 4A
6. Ans. (B,D)
PQ = 4k + 2 p
QR =4k + 6
PR =4k + 4 2k 2k
4k +2) +(4k +4)" —(4k +6)°
o1 (A2 (4K 4) (4 +6) v y
3 2(4k+2)(4k +4)
=k?-3k—4=0 2k +2 2k + 4
=k =4k =-1 (reject)
side lengths 18,22,20 |
7. Ans. (B) Q 2k+2 | k44 R
a+b=x
ab=y B
(a+b)>—c?=ab
=a’+b?—c?=-ab a ¢
cosC = —= =2—n
3
Now c b A
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2
A 8 labﬁ
r_s _ 4N? B 2 2
R abc (a+b+c)  (x+c)(yc)
4A 2
1,
_ 2y.3 _ 3y
(x+c)ey 2c(x+c)
8. Ans. (A,C,D)
Lot S™X_S=Y_s-2_,

4 3 2
s—x=4k=>y+z—x=28k
s—y=3k=>x+z—y =06k
s—z=2k=>x+y—z=4%k

=>x=5ky=6k,z=7k=3s—(x+y+2) =9k

s =9k
Let r be inradius

, 8m
= nri=—
3
(AJZ 8n
| — —_
S 3
3
8
\/s(s—x)(s—y)(s—z):\/;.s
J9k.4k.3k.2k =\/§9k
J24.9¢% = \/ggk

k=1
=>x=5y=6z=7

’8 ,8
A=,[=9k=,/=-.9=6+6
3 3 V6

Xyz 5.6.7 35

R = circumradius =

47 466 46
A
X .Y . Z r g A’ 36.6
SIN—SIN—SIN—=——-= = = =—
2 2 2 4R Xyz sxyz 9.5.6.7 35
A
2 22 _
COSZ=X +y -z :25+36 49:1
2xy 2.5.6 5
1 1
.o X+Y ,Z 1+cosZ +§ 3
sin =cos" —= = ==
2 2 2 5

4

[90]
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9, Ans. (B,C,D)

(1043)" +(10)* —(PRY?
2x10~/3x10
— PR = 10

cos30°=

QR = PR

= ZPQR = ZQPR
ZQPR = 30°

(B) areaof APQR

;xloxloﬁx% =253

%x10\/5><10><sin30°

ZQRP =180°-(30°+ 30°) =120°

A 253 253
S (10+10+10\/§j 10+53

2

—5v3.(2-3)=103-15

a 10

 2sinA 2sin30°
. Area=mR? = 1007
Ans. (B,C,D)
sinP sinQ

3 1

(¥

(D)

10.

Sincep >q = P >

T

T
So,ifP= —and Q=
3 Q 6
T .
= R= > (not possible)

Hence, Pzﬁ and Q:R:TE
3 6

30°

10v3

30°

10

30°

A

v

1 1
A _2(1)(6)@_ i

3+2

2

r=

s_( ]_7

1
Now, area of ASEF = " area of APQR

(2-3)

= area of ASOE = % area of ASEF= 1—12 area of APQR =

RS =%~/2(3)+2(1)— - g
- J2(1) +2(1) -3 =%

OE ==PE =
3

N | =

1
3

1
12

_¥B

48

B
T4

www.allen.in
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11. Ans. (B,C)

X Z 2y
tan—+tan—=
2 2 X+y+z
A A 2y

+ =7
s(s—x) s(s—-z) 2s

y
Al 2s—(x+2) )_Yy
s\(s—x)(s-z)) s
Z
A Y s (s-x)2 (s 2)?
s(s—x)(s—z) s
=>s6-y)=06-x)GE-2)=2kx+y+2)x+2z-y)
=y +z-0)(x+y-2)=>@+2)?*-y%> =y2-(z-x)?
>0+ 2?2+ (x-2)? =2y?=x2+22 =y’ > Lng
> LY =4X+/Z
X A
tan—=
2 S(S-x)
1xz
tané:z—
2 (y+z)-x°
4
X 2xz
tan—=——— >
2 Y +Z7°+2yz-X 7
X 2xz . 2 2. .2
tan—=——— (usin =x“+z
2 27°+2yz (using y )
X X
tan—=——-
2 y+z
12. Ans. (2)
With standard notations given
c=+23,a=3,b=4
Now,
cosA cosC b2+C2—a2+a2+b2—C2
cotA+cotC _ sinA+sinC _ 2bc sinA 2ab sinC
cotB cosB cZ+a%-p?
sinB 2ac sinB
b*+c*-a’ +a2+b2—c2
__ 4A 4 _ 2D
¢’ +a’ -b? a’+c*-b?
4A
=32
9+23-16
www.allen.in
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13. Ans. (A,B)
2,2 2
(1) cosp=3* P +2r P o7 +r>2qr (yAM =G M)
qr
pZ
=>cosP>1-—
2qr
(2) Bytriangle inequalityq +p > r
by projection formula
rcosP + pcosR + qcosR + rcosQ > pcosQ + gcosP
:>cosR>—(q_r)cosP+—(p_r)cosQ R
(p+a) (p+a)
(3) ByAM>GM.
q+r= 2\/q_r
gqg+r S 2\/q_r
p P
sin P _ sinQ _sin R (by Sine rule)
p q
q+r 2,/sinQsinR
p  sinP
(4) IfcosQ > P =rcosQ >p (1)
r
cosR > P = qcosR >p .(ii)
q
Add (i) and (ii)
rcosQ + qcosR > 2P =p > 2p
=p <0, false
14. Ans. (A,B)
Figure as shown, can be drawn on the basis of given data.
Applying sine rule in APQR
o 1
sin30° sin80° 2sin80°
applying Sine rule in APRS
= = Bsin6° = sin40°
sin40° sin©°
From (i) & (ii).
. 1 . 1
40Bsin0°=4.-———sin40°=
2sin80° cos40°
30° < 40° < 45° = c0s45° < cos40° < cos30°
:>i<cos40°<£ :>i<L<\/§
2 2 3 cos40°
2
= -—=<40 sin6°<\/§
N B
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15. Ans. (1007.99 to 1008.01)
n-d = 2 sina (1)
n+d=2sin [g+aj
=>n+d=2cosa .(2)
nzzsin(z—Zaj
2
= Nn=2cos2a ..(3)
= 2 cos2a = sina + coso = 2(cosa - sina) = 1
. 3
=sin20=—
4
1 . 1 .
Then, azz.n.(n+d).sma=E.2c052a.2cosoc.sma
=sin2a.cos2a :E £=3\/_
4 4 16
(64a)’ (64 i] =16x9x7=1008
16. Ans. (0.24 to 0.26)
From above equation in Ques. 15
~ A _1n(n+d)sina  (n+d).sina
s 2 (S’nj 3
2
:2coso;.smoc (from (2))
_sinZa l
3 4
JEE (Main) Practice Paper
SECTION-A
1. Ans. (3)
wA:B:C=3:5:4 .. A=45°,B=75°,C=60°
-+ from Sine - rule
a8 _b ¢ @D € k(e sin75° = sin(45° + 30°))
sinA sinB  sinC 1 B+1 B '
V2 a2 2
.'.a=L’b: @ kandc:@
2 242 2
P+1 k<3 3k(3+1) _
Ca+breNZ= K4 k+| =42 = 2+(\B+1)+243
V2 ( 22 2 J’ [ b 22
2. Ans. (3)
) bcsin® A k?sinBsinCsin’ A k’sinBsinCsin* A k2 sin? A = &2
" cos A+cosBcosC —cos(B+C)+cos BcosC sinBsinC '
[94] www.allen.in
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3. Ans. (1)
.+ sinC = 12COSACOSB 4 oS (A-B)>1=>cos(A-B)=1
sin Asin B
_ 2
S A-B=0=4=B ~sinC=2"A_1c=90°
sin“ A

4. Ans. (1)
bc = 2b?% cosA + 2¢? cosA - 4bc cos?A
= bc =2 cosA (b? + c? - 2bc cosA) = bc = (2cosA)a?
b* +c® -a’
2bc
Thus, triangle is isosceles
5. Ans. (3)

B C s(s—h) s(s—c) S 2s
** cot— cot— = = =
2 2 (s—a)(s—c) \(s—-a)(s—-h) s-a 2s-2a
_atb+c _4a =9
b+c—-a 2a
6. Ans. (2)

b*—c? 4R’(sin®B-sin’C) gin(B+C).sin(B-C) .
. = - = : =sin (B - ()
2aR 2.2Rsin AR sin A
7. Ans. (2)
a=3k;b=7k;c=8k

 s=9k.

:>2b—CZ=COSA= :bzczzaz[bz+cz—a2):(a2—b2)(a2—cz)=0
a

(- b+c=3a)

abc (3K (7K (8K _7k
4A 4xk’x 643 NG
2

A:k 6\/§:% SR:r=7:2

S 9 k 3

8. Ans. (2)
= % \J2b* +2¢* -a*

oo 462 =2b% + 2¢? - a?
=a? +2(b?+c?-a?)=a? + 2(2bc cos A)
492 = a% + 4bc cos A

9. Ans. (2)

+ A= J9k-6k- 2k- k = k2 6+/3 “R=

" required distance = A
a

A= \[s(s—a)(s—b)(s—c)
a=13;b=12;c=5 = s=15
S A= 415%x2%x3x10 =5x3x2=30

2x30 _ 60
13 13

.. required distance =
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10. Ans. (4)
a2 - bZ + C2
‘s tan C = ¢
b

ZtanE
‘s tan C =

o|o

1—tan29

2

2t c
1-t2 b
t2(c)+(2b)t-c=0

. —2b+~/4b* +4xc?

2C
-bta
t=

c
a-b C
=>t=—— =tan—
c 2

11. Ans. (4)

AD = altitude = h
Now using the concept of area

arAABC = %XbaseXh: %ah

Also
arAABC = l bcsinA = 1bC.i
2 2 2R

arAABC = 20¢
4R

abe
4R
bc bc 1x1 \/§
2R 2h Z\F 22

\3

1ah:
2

h

12. Ans. (1)
V.Imp.:
BF =BD =13
AE =AD =7
letCE=CF=r
Area of AABC

=%AC><BC =%(7+r)(13+r)

ar AABC = % [r? + 207 +91]

|

C
where t = tanE

sin A

=

(1)

(2)

(1)

[96]
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Also (r + 7)? + (13 + r)? = 202
2r2 +40r + 218 = 400

2r2 + 40r =182
r?2+20r=91

Put (2) in (1)

arAABC = % [91 +91] = 91

13. Ans. (4)

a
coso=——, cosf=——,cosy=——
b+c a+b

C+a
To find : tan? >+ tan?~
2 2
Also a, b, c are in A.P.
SL2b=a+c
2 Y

o
tan® — + tan® —
2 2

1-cosa 1-cosy
+ =

c

(2)

1+cosa 1+cosy

2b

b+c-a a+b-c
+

- = =
a+b+c a+b+c a+b+c b+2b

14. Ans. (4)
Givena =2band A =3B

. a b
From sine rule: =
sinA sinB
2b b sin3B
= - =
sin3B sinB sinB
3sinB—4sin’ B
- =
sinB

2

=3-4sin’B=2= sinB:%

+A=3B=90°

“wA+B+(C=180°= ZC =60°

E_ sinB  sin30°
15. Ans. (3)

¢ sinC _sin60° _\/57

In AAHC p? + (16 + x)? = (26)?
In ABCH p? + (16 — x)? = (102

from (i) & (ii)

= (16+x)* —(16—x)* =(26)" —(10)

= (32) (2x) = (36) (16)
=>x=09.

= ZB =30°

2
- +c=2b
; (larc=2D)

(" sin36 = 3sinb - 4sin30)
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16.

17.

18.

Ans. (1)

tanC  sinC
sinB  cosCsinB
From sine rule :
e 2)
sinB b 9
From cosine rule :

a’+b*—c?

2ab

_ 64+81-100 145-100

2(8)(9) 2(8)(9)
C= 4 __5 -(3)
2(8)(9) 16
Putting these values in equation (1)
sinC 10 16 32

cosCsinB :?'?_?
Ans. (3)

-+ Largest angle lies opposite to largest side.

Let a = sina, b = coso. & c=+/1+sinacosa

(1)

cosC =

Largest side = ¢ = ZC is largest angle VI + sinacosa

a’+b*—-c?
2ab
.2 2 .
sin®a +cos? a—(1+sinacosa)

cosC=

cosC =

2(sina)(cosa)
2n

= cosC=—1 = C=—
2 3

Ans. (2)
From Napier’s analogy :

tan(ﬁjzﬂcoté (1)
2 b+c 2

Given: b:c
\/§+1 12
Let b=(\/§+1)k and ¢ = 2k
ZA =60°
putting these values in (1)
[B—Cj (V3+1)k-2k (600

tan = cot

2 (VB3+1)k+2k
tan(B_Cjz\/g_l(\/g)z\/g_lx

2 J3+3 B+1 (B-1)

=N tan(B;C):Z—«E (- tan15°=2 - /3)

:%:150 =B -C=30°

cosa

sina

[98]
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19. Ans. (4)
Given A = a? - (b - ¢)?
=>A=(a-b+c)(a+b-c)
Js(s—a)(s—b)(s—c) =(2s—2b)(2s—2c)

(~a-b+c=2s-2b)

\/S(s—a)(s—b)(s—c)=4(s-b)(s_c) = 1=4 w
\/ s(s—a)
( . /(S_b)(S_C)j
2 s(s—a)

= 1=4tané = tanézl =sin A= 2tan,20\/2 - 2(1/4) zﬁ
2 2 4 1+tan*A/2 1+1/16 17

20. Ans. (3)
. A b+c
Given cot—=——
2 a
From sine rule :
b = ksinB, ¢ = ksinC & a = ksin4
A K(sinB+sinC)
cot—=—r-r—— —=
2 ksin A

2sin ﬁ cos ﬁ
cosA/2 2 ) 2

sinA/Z_

A A
2sin—.cos—
2 2

(+B+C=n-A)

2coszé:2sin(n_Ajcos( B_Cj
2 2 2

, A A (B—Cj A (B—Cj
COS —=C0S—CoSs —> COS— =CO0S
2 2 2 2 2

=A=B-C=A+C=B
‘+A+B+C=180°
= 2B =180°= B =90°

SECTION-B
1. Ans. (1)
‘a:b:c=4:5:6 ;. a=4k,b=5k,c=6k
cc+a’*-b* 9 b*+c*-a® 25+36-16 3
cosB= ——— = — T CosA= = = —
2ac 16 2bc 2x5x6 4
*+cos3A=4cos’A-3cosA
27 3 27 9 27-36 -9
:4)(——3)(—:———: = —
64 4 16 4 16 16
cos 34 = -cos B = cos (n - B)
3A+B=n
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2. Ans. (3)
LetBP=PQ=QC=x
In AABP, using cosine rule
9=c?+x?-2cx cosB

But cosB = <
3X
2

(1)

—=9=x2+

similarly using cosine rule in AACQ, we get X

2

16 =x%+ — (2
3 (2)
2 2
Adding (1) and (2), we get 25 = 2x2 + (b%cj

2
n25=2te OL

5. 25=2x% + 3x?
s x%2=5
. BC=3x=3\5

3. Ans. (7)
v s-a=3 (1)
ands-c=2 -(2)
by (1) - (2), we get
c-a=1
() +(2),weget2s-a-c=5=b=5
~* AABC is right angled at B
at+c?=25 «(3)
s (c-a)?+2ac=25
ac=12 -(4)
na(l+a)=12=a?+a-12=0
=>(a+4)(a-3)=0
=a=3andc=4.

4. Ans. (5)

A= % b? sin26 = b? sind cosO

Now, X = 65-X
24 36

or 60x = (24) (65) orx =26

(- APMB = APNC)

.. sind = 2 and cos0 = i
13 13

. b 65
Again, — = —
sin® sin20

[100]
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2
orb = 65 _ (65)(13) _ 13"
2cos6 (2)(5) 2
From eq. (i) we get
4
A= £><E x S (169) (15) = 2535
4 13 13
5. Ans. (1)

We known A =sr=(70/2) x 6 =210
= (1/2) ab = 210 = ab = 420

Now (a + b)? = (70 - c)?

= a% +b? + 2ab = 4900 - 140c + c?

oo 4900-2x420 _ [ a2+ b =]
140
= (a-b)*=a’+b?-2ab=c?>-2ab=841-840=1
6. Ans. (4)
T+, = —AC
T (s—a)(s-h)
3 3 2
Ty 41y = : A abc2 - A°(abc)s
(s—a)*(s—b)*(s—c) A*
2 2
_ (abc)s _ 4RAs — 4Rs2
A A
IT (r12+r2) —4
Rs
7. Ans. (1)
" RcosA=r

RcosA=4R siné sinE sinE
2 2 2

cosA=cosA+cosB+cosC-1

cosB+cosC=1
8. Ans. (2)

** BD =s-b, BK = RsinA
= DK =|BK - BD|

a b-c| 1
=|RsinA-(s-b)|=|=——(s-b)= |—|==
I (s -D)l= 1= —( )‘ =3
Similarly EL=[2=¢[-1 & Fm=[220|_1
2 2
=DK+EL+FM=2
9. Ans. (9)
Length of tangent = s = Ay 77 =9
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JEE (Advanced) Practice Paper

Ans. (1)
tan A = 2
2f
tan B = l
29
tan C = <
2h
Now ZtanA:HtanA
‘a _ abc
2f 8 fgh
ZE = a—bc :> K: 1
f  4fgh
Ans. (C)

w(a+b+c)(b+c-a)=kbc

= (b+c)2-a?=kbc= b%+c?-a%=(k-2)bc

b?+c’-a® k-2

=cos A
2bc
‘InaAABC -1<cosA<1
S-1< k-2 <1
O<k<4
Ans. (B)
A=(a+b-c)(a-b+c)
A=4(s-c)(s-b) = 4 =4
(s-b)(s-c¢)
tan— = —
2tan—
tan A =
1-tan*—
=tand= —
Ans. (A)
arc
angle = -
radius
v 4+5+3=2nR=R=6/n
24=222" op-3 T
R 6 R

Area of AABC = lR2 sin2—7-c+sin5—n+sinE
2 3 6 2

_B(B+1) | 36

= — and 2C =
2

0|

_R {ﬂzﬂ} _R {@3}
2

212 2 2

4

s

2

_ 9B(B+1)

T

[102]
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4. Ans. (A)

(s-b)-(s-a) s-a b
(s—c)—(s—h) "~ s—c

(rl_rz) AL I
r1r2(r2_r3) r

S>>

=2r,=11 +713
=1, Ty, 13arein AP.=r,m,r3
5. Ans. (B,D)
cosA cos2B + sinA sin2B sinC = 1
sinA sin2B sinC = 1 - cosA cos2B
1—cos Acos2B <
sin A sin2B
.. 1-cosA cos2B <sinA sin2B
= c0sA cos2B + sinA sin2B>1=cos(A-2B)>1
1-cos’A
sinA

sinC =

=cos(A-2B)=1=A=2B = sinC= 1

‘~A+B+(C=180°
2B+ B +90°=180°=B =30°& A =60°
.. B, A, C arein A.P.

r
Now cosA + cosB +cosC =1 + E

cos60° + cos30° + cos90° =1 + %

3

1+—+O =1+ r
2 R

Ao ()

6. Ans. (A,Q)
Given A=10/3,5=10, /B=60°&a>h>c

A 103
r=2--_"Y2"_3
S 10 J_

(A)
B
(B) r=(s—b)tan§
= 3 =(10-b)tan30°=b =7
La+c=13 (1)
1 . 1 .
A=10\/_=EaCsmB=EaCsm6O°

=ac =40 -(2)
from equation (1) & (2), we get
a’-13a+40=0=a=5a=8
=a=8,c=5
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(Asa>b>c)
= Length of longest side of triangle = 8
b
sinB
= 7 :ZR:R:l
sin60° NE)
A 1043
D) n=——=—""—=53
P = =108 v3
A 1043 10

(C) As =2R

[ =——=—=
 s—b 10-7 3

_A 103, g
s—-c 10-5

so the radius of largest escribed circle = 543
7. Ans. (A,B,C)

b =2R
sin B

3

10

2(5v2)

. sinlez
2R

gl
sin —ﬁ 5\/5

= B =45°
(Here B#135°asc>b = ZC > 4B) b=10 |

¢ _2R
sinC 5v2

= sinC=— C " B
2R (orthocentre) a=10
1042

sinC=——

2(5v2)

sinC=1=C=90°

c=10v2

o(circumecentre)

Also

(A) Area of triangle ABC = % x 10 x 10 =50

(B) Distance between orthocentre and circum centre = 52
(C) Circum radius (R) = 52 (Given)

Inradius (r) = A
S

_ 50 100 10 10(2-+2)
1082410410 204102 242 2
2

S SumofR+7 = 5J§+5(2—J§)=10
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(D) Length of internal angle bisector of ZACB is

2ab ¢
€05 2x10x10xcos45° 10
= = =—=5\2
a+b 10+10 2
(AB)

8. Ans.

Givena =4,b =8, LC = 60°

cosC

Use sine Rule =

As £
(A)

(B)

(4
(D)

9. Ans.

Chord AC subtends ZABC and ZAPC on circumference of circle

2
=1=chz :48: C:4»\/§
2 2.(4).(8)
a c 4 43

= = =
sinA sinC sin A \/5/2
C=60°/£A=30°= £ZB =90°
Area of AABC = %acsinB

= %(4)(4@ )sin90°=8\/§

¥sin2A4 = sin2A4 + sin2B + sin2C

= sin2(30°) + sin%(90°) + sin2(60°) = %+1+%:2

A 2A 2(8\5 ) 43
Now r=—= = =
s a+b+c 4+43+8 3+3
Length of internal angle bisector of angle C
2abcos 5
2) _ 2(4)(8)cos30° 8
a+b 4+8 3

(4)

= LAPC = ZABC =B
In APDC :

DC

——=tan ZAPC

X

= DC =x tanB (i)

simil
BD =
(i +

a tanB+tanC
=>—=——
2X 2

simil
b —

arly, we can show
x tanc -..(ii)
(ii): DC + BD = BC = a = x tanB + xtanC

. (i)

arly, we can get
tanC +tan A

2
c tanA+tanB

(iv)

and —=————— -\ V
22 2 )

(iii) + (iv) + (v)

a

2X

b ¢
+—+—=tanA+tanB+tanC

2y 2z

= A=30°

www.allen.in
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10. Ans. (B)
Clearly
11. Ans. (B)

Side of pedal triangle = 1,15 cos® = BC

12. Ans. (B)

II; =4R sin?

A
1,13 = 4R COSE

o2+ LI2 = 16R?
13. Ans.(A->qgB-op;Cos;D-or)

(A) '.'ZB:A+C:>B:§andA+C=2?n
. . . C
» b?=ac = sinzB =sin A.sin C
. . 3
=sinAsinC = —
4 a
3 2 b
:>cos(A—C)—cos(A+C)=§ -A+C=?7T
:cos(A—C)=1:>A=C=§=B A c B

a‘(a+b+c) _ 1
3abc

=a=b=c..

a’+b*+c*  2a?

(B) ~a’=b*+c?and2R=a = == =8
A A= lbcsinA:>A=1.9.sinA=2xi
2 2 2 2R
ca=2
S 2RA=9

(D) wa=5b=3andc=7

and because we know that
bcosC+ccosB=a
.3cosC+7cosB=5
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14. Ans.(A—>s;B—o>p;Cor;D—>q)

(A)

(B)

(¥

(D)

AA; and BB; are perpendicular
. a?+b%=5c?

2 2
2=2 ;b =5=c=45

a’+b*-c®> _ 16+9-5 _

cos C = =

2ab 2x4x3 -

A= % ab sin C = {/11

LAZ=11
~ G.M. > HM.

a2 © = (5-2)(s-b)
2 s(s-c)

_ (9+c-10)(9+c-8) _ c¢*-1

(9+c)(9-c)  81-C’
7  c¢*-1

9  81-c?
v 2a® + 4b% + ¢? = 4ab + 2ac.
= (a-2b)2+(a-c)2=0
=>a=2b=c
a’+c’-b*
2ac
s.8cosB=7

*» cos B = Z
8

15. Ans. (5)
Area of ABAD = «/§ x Area of ABCD

= = c?=36 =>c=

>
6

a=5b=4

6

= %BDXBAsin9= 3 x %BCXBDsin(LLS"—O)

BA _

BC

sin(45°-0)
sin 6

From Sine-Rule

BC

AB

sin75°

sin60°

(1)

2s=9+c¢

45°-9

60° 75°

www.allen.in
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CBA _sin602 _ 342

"BC  sin75°  f3+1

.. From equation (1)

\/§\/§ = \/§ {icote—i}
(v3+1) 2 2
5 2(v3-1)
= =cot0-1= =cotO-1
(V3+1)
— cot0=+/3 = 0=30°= LABD =30°
16. Ans. (6)

(iandii) Let a, b and c(a < b < c) be the sides of given triangle.
Also,2r=a+b-c
When r =4 then, (a, b) = (9, 40), (10, 24), (12,16)
.. Greatest perimeter =9 + 40 + 41 = 90 units
17. Ans. (5)

(iandii) Leta, b and c (a < b < c) be the sides of given triangle.

Also,2r=a+b-c
when r =5 then (a, b) = (11, 60) (12,35) (15,20)
11x60

.. Greatest area = = 330 sqg. unit

18. Ans. (4)

LHS. = %[az(b+c—a)+b2 (c+a-b)+c*(a+b-c)]
= %[a(b2 +c?2-a?)+b(c?+a?-b?) +c(a®+b?-c?))
= % (2abc cosA + 2abc cosB + 2abc cosC)
= abc(1+4sinésinEsinE]

2 2 2

=4RA 1+45inésinEsinE
2 2 2
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