Edubull

Radii of Circle
EXERCISE # 1

B Circumcircle, Incircle, Circum radius
LB & Inradius

Q.1 In an equilateral triangle of side 24/3 cms, the
circum radius is -

(A)lcm (B) J3cem
(C)2cm (D) 24/3cm
Sol.[C] O triangle is equilateral so

/[ 3
= —SazandR: a_
4 4A

A

8 a

-2 _a
REEIERE
4

—-R ®a=2+3 =R=2

Q.2 If8R?*=a?+b?+c? thenthe A s -
(A) Right angled (B) Isosceles
(C) Equilateral (D) None of these
Sol.[A] ®a=2Rsin A,b=2RsinB,c=2RsinC
= 8R? = 4R(sin’A + sinB + sin’C)
— 2 =5sin?A + sin’B + sin’C
= c0s’A + c0s’B —sin’C = 0
= (cos’A —sin’C) + cos’B = 0
= ¢0s (A + C) cos (A —C) + cos’B =0
= —cos B[cos (A-C)+cos (A+C)]=0
= cosAcosBcosC=0
= cosA=0orcosB=0orcosC=0
=>A=n/2orB=n/20r C=n/2
triangle is right angled.

Q.3 InaAABC, 2R?sinA sinB sinC =
(A) A (B) 2A
(C) 3A (D) 4A
Sol.[A] ® 2R?sin AsinBsinC

% (2R sin A) (2R sin B) sin C =% absinC=A
Q4 If the sides of a triangle are 3: 7 :8thenR :r=
A)2:7 B)7:2
(©)3:7 (D)7:3
Sol.[B] Givena=3x, b=7x,¢c=8x
S=9x A=6/3%

abc  168x° _ 7x

R= —=—"—""_—_ —
4N 244f3x% A3

6V3x* _2x __ R _T7x 43

ox 43 5 J32x

ey Escribed circle of a triangle and their
based on B&=YelT]

A
r= —=
S

Q5  Ifthesidesbea, b, ¢ then %+_r2b‘r A
(A) clr (B) cir
(C)clr (D) None of these
Sol[A] Or= -2 =4 (-2
S—a s—b S
A A A A
_,S-a s _ s=b s
a b
_ Als—s+a) , A(s—s+b)
as(s—a)  bs(s—b)
_Afs—b+s-a ) _ Ac
s\(s-a)(s-b)) s(s-a)(s—b)
_Ac(s—¢) ¢ _¢
A2 A ry
(s—¢)

Q.6 Ifri=ry+r3+r,thenthe Ais -
(A) Equilateral (B) Isosceles
(C) Right angled (D) None of these
SOL[C] ri—r=ry+13
A A A

A
s-a S S—-b s-c

s—Ss+a S—c+S-—b
- =
s(s—a) (s—b)(s-c)

N (s—b)(s—c) _ 1
s(s—a)

:>tanzé =1 = tanA =1
2 2
:%:45° = A=90°

Q.7 In an equilateral triangle, the in-radius, circum-
radius and one of the ex-radii are in the ratio-
(A)2:3:5 B)1:2:3
C1:3:7 (D)3:7:9

Sol.[B] In equilateral triangle
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Q38

Sol.[C]

A= Y3
4
redc_ @ _a
4A
4.ﬁa2 3
4
V3
A4t a
s 3, 23
V3,
A Ta J3a 3
rl_ = =
s—a 1

1, 2 23
2
=>r:R:rp=1:2:3

If A, N, N3 are respectively the perpendicular
from the vertices of a triangle on the opposite
side, then A Ay Nz =

a’b?c? abc
A B
(A) R ( )8R2
a’b?c? abc
C D) —
© 8R* ( )8R3

OA= 13.)\1: 1b)\zzl(:)\g
2 2 2

:))\1: Z_A, )\2: 2_A, )\S:Z_A
a b c

NN
= MMz = 8 £

abc 4AR R
_ 2a%p%c®  a%p?c?
(4R)’R  8R?®

T Geometrical distances, Orthocentre,

il Pedal Triangle & Regular Polygon

Q.9

Sol.

If in a triangle ABC; AD, BE and CF are the
altitudes and R is the circum-radius, then the
radius of the circle DEF is -

(A)R2 (B) 2R
©OR (D) None of these
[A]

Q.10

Sol.

We know that O is the orthocenter of AABC and
O is in-center of pedal triangle DEF
EF =acos AorRsin 2A
DE =b cos B or R sin 2B
DF =ccos CorRsin2C
/FDE = 180 - 2A, «ZDEF =180 - 2B,
Z EFD =180° -2C
Circum-radius of A DEF
side
2sin (angle opposite to side)

EF _ Rsin2A
2sin (180—-2A)  2sin2A

R
2

If H is the orthocentre of the triangle ABC,
then AH is equal to -

(A)acotA (B)acotB
(C)bcotA (D) ccotA
[A]
A
90-B
E
A+B
90 -A H
B D C
From AABH, we have
AH _ AB _ BH
sin(90—-A) sin(A+B) sin(90-B)
— AH = CC_LA
sinC
— AH= a(?osA 0 .c _ _a
sin A sinC  sinA
= AH=acot A
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Q.11

The radius of the circumscribing circle of a
regular polygon of n sides each of length a is -

(A) 2a cosec (%) (B) a cosec (Zn—n)
(D) none of these

(C) a cosec (E)
n

Sol.[D] ® R= 2 cosec(ﬁj
2 n

Q.12 A circle touches two of the smaller sides of a
AABC (a < b < ¢) and has its centre on the
greatest side. Then the radius of the circle is -
a-b-c abc

A B) —

(A) 5 (B) 5

© A (D) none of these
a+b

Sol.[C] B

L N\
D A

LetOD=0OE =r

in AODA
@:sinA:OA: — (1)
OA sin A

in AOEB
OE _snB=oB= " . ?)
OB sinB

adding (1) & (2)

OA+0OB=c= — 4"
sSinA sinB
M A [0 A= L besin A]
oA 2 2
2A
= r= "
b+a

Fill in the Blanks type Questions |
0.13 b—c+0—a+a—b _

> fg "
b-c c-a a-b
+ +

Sol.
I I I3

=095 40 0. 0D ap 09

[b—c+c—a+a—b]—é[a(b—c)+b
(c—a)+c(a-b)]

3
5

Q.14

Sol.

Liot=
[0] - [0]=0

g »

A B C
rpcot —+rp,cot — +rzcot — =.....
2 2 2

A B C
r,cot —+r,cot —+rzcot —
2 2 2

A s(s—a)

" (s—a) V(s-b)(s-c)
. A s(s—b)
(s—b) Y(s—a)(s—c)

. A s(s—c)
(s—c) V(s—a)(s—h)

=A i+i_|_s =3s
A A A

True or False type Questions

Q.15

Sol.

Q.16
Sol.

Area of the incircle _ T

Area of triangle cot % cotgcotg

Area of the incircle
Area of triangle

nr?

EbcsinA

2

167R2sin? 2 sin? Bgin2 ©
_ 2 2 2
2R?2sin Asin Bsin C

= T (True)

coté cotE cot—
2 2 2

a(rry + rarz) = b (rrp + rary) = c(rr3 + rary).
a (rry+ rars)
_ 1 1

—aAZ( + J
s(s—a) (s—b)(s-c)

_ aA’ [(a+c—b)(a+b—c)+(@+b+c)(b+c—a)]

4 s(s—a)(s—h)(s—c)
[a°—(b—c)*+ (b +c)* -2’

a
4
a 4bc = abc
4

Similarly b(rr; + r3r;) = ¢ (rr3 + 13r,) = abc
(True)
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EWFN Only Single Correct answer type . 2sin A+C sA=C
i 1_ 2 2
Question = == A AC
2cos sin
Q.1 If the angles of a triangle are in the ratio
1:2:3, the_n the SId(_ES opposite to the respective N 1_ an A+C [OA_C= E]
angles are in the ratio - X 2
(A)1:+2 :43 (B)1: 43 :2 Ll Bl esn Bo Ly
(C)l:\/E:S (D)1:2:3 X 2 22
Sol. [B]
=>X= —=
A:B:C=K:2K:3K J7
OA+B+C=K+2K+3K=180°= K=30° Q.3 If the area of a triangle is 81 square cm and
= A =30° B =60° C =90° its perimeter is 27cm then its in-radius in
©®a:b:c =sinA:sinB:sinC centi-metres is -
L 3 (A) 6 (B)3 (C)15 (D) None
=sin 30° : sin 60° : sin 90° = > : 7: 1 Sol. [A]

_A — 81 9e =
arbic=1:43:2 @r—?glvenA—81,23—27

2
Q.2 INnAABC,a:b:c=(1+x):1:(1-x :>r:81><5:6cm
where x e (0, 1). If ZA= g+4c, then x =

Q4 abc =
A) i (B) 1 ©) i D) 1 (A)Rrs  (B)4RrA (C)4Rrs (D) 4RrAs
NG 2.3 V7 2.7 Sol.  [C]
l.
sol. &1 ORrR= 2 anc = 4RA
Sides are in A.P. so 4A
2b=
atc .'.r=A:>A=rs
=2sinB=sinA+sinC S
. B B A+C A-C = abc =4Rrs
=4 sin — cos — =2 oS cos
2 2 2 R
. B A-C Q5 Ina AABC, if — <2, then the triangle is -
= 25sin e = C0S 5 r
(A) scalene (B) isosceles
— 2 sin By 1 eA-c=1] (C) right angled (D) equilateral
2 22 2 Sol.  [D]
a c We know that
Now — =—
sinA  sinC A . B. C
. r=4R sin —sin —sin —
1+x  sinA 2 2 2
R r—4sin Asin Bsin ¢
using componendo & devidendo R PR Ry
lzsinA+sinC r_ A-B A+B| . C
X sinA-sinC :>E—2 cos > —Cos 2 smE
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r A-B . C)l. C Sol.
= —=2<C0S —sin—;sin—
R 2 2 2

But given R <2
r

This means

522
r

It is possible only when

—A_B:Oand l—E:O
2 2 2

=A=Band C=60

=>A=B=C=60°
Triangle is equilateral.

Q8

Q.6 If in a triangle [1_r_1] (l—r—lJ: 2, then the
Iy 3
triangle is-
(A) Right angled (B) Isosceles Sol.
(C) Equilateral (D) None of these
Sol.  [A]

(LE) [1_2}2 5
s—a s—a s—a
- w =2 =2(b—a) (c—a) = 4(5— a)?
(s-a)
—2(bc-ac—ab+a’)=(b+c—a)’
= 2bc —2ac — 2ab + 2a’ = a’ + b® + ¢?
+ 2bc — 2ab — 2ac
= a? = b? + ¢’ trianglle is right angled.

Q.7 If the sides be a, b, ¢ then (r + ;) tan + Q.9

C_A+(r+r3)tanA;B =

(r+ry) tan

(A)1 (B) 0 (€2 (D)4

[B]

Taking (r + ry) tan (B;Cj
—A s—a+s b_ccoté
s(s—a) ) b+c 2
—A b+c b—cCot A
s(s—a) ) b+c 2

= ,—(s—b)(s—c) . (b—c) cot A
s(s—a) 2

=(b-c)tan %cot%:b—c

similarly (r +r,) tan =c-a

and (r +r3) tan =a— b adding, we get

B-C C-A

(r+ry) tan +(r+r,) tan

+(r +r3) tan A-B

=b-c+c—-a+a-b=0

If A, A1, Ay, A; be the area of the in-circle and

ex-circles, then L + ! + ! is equal to
JA, A, A,
(A) = (®) = () (D)None
VA VA VA

[A]

T 1r 1 _ 1 1 1
=T ——t——

1 s—-a+s-b+s-¢c_ 1 s 1 1
kA T m A mr
1 _ 1
S Juw? VA

The area of a circle is A; and the area of a
regular pentagon inscribed in the circle is A,.
Then Ay Asis -
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Sol.

Q.10

Sol.

o 18 2n T
A) —Ccos — B) —sec—
) 5 10 ®) 5 10

©) %n cosec % (D) None of these

N,
AN

AN 8
In AOAB, OA = OB =rand ZAOB

_360°_ o

ar (AAOB) = L rsin72o= 2 cos 18°
r r

ar (Pentagon) = % r? cos 18°

Area of circle = nr?

In a triangle PQR as shown in figure given that
X:y:z:2:3:6,then the value of ZQPR is -

Q
(D) none

(A) 1/6
[B]
Ox:y:z::2:3:6
= x =2k, y =3k, z=6k
from figure, we have

(B) n/4

(C) /3

tano + tan 3

Otan(a+pf)= ————
(o ) 1-tana tanf

Elge=d One or More Than one Correct

P
Answer type Questions

Q.11

Sol.

Q.12

+

|
N |-
w| -

I
[0S,
1
[N

[E=Y
|
N
Wl

—Sa+p= = ZQPR =

NG
NG

If the lengths of the sides of a AABC are 3, 5
and 7, then-
(A) largest angle is 2n/3

(B) area of A =#
3
V3
DYr=—
(D)r==,
[A,B,C,D]
Leta=3,b=5,c=7thenlargest angleis £ C
9+25-49
=cosC= ———
2.35
:>cosC:—1
2

= 2—3“ hence A is correct.

sin C =sin Ezsin Ezﬁ
3 3 2
A= # B is correct.
OR= @: ﬂz @ C is correct
4A . 1543
!
A
r=—
s
153 2 357 15
= — s= — ="~
4 15 2 2
3 _
r=— D is wrong.
2
If A = 30° and the area of triangle ABC is
? a’, then the triangle ABC is -
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Sol.

Q.13

Sol.

Q.14

Sol.

(A) Obtuse angled triangle

(B) «B =120°
(C) «£C=30°
(D) Acute angled triangle
[A, B, C] Q.15
A =30°, A :ﬁ &
4

1 . 1
OA= EbcsmA: Zbc 0 A=30°
Lhe= ﬁ a
4 4 Sol.
. . 3
sinBsinC= —

4
®cos (B +C)
=cos B cos C—sin B sin C =—cos A
=cosBcosC=— £+ ﬁz—ﬁ
2 4 4
=tanBtanC=-1
=B-C=90°and B + C =150°
= B =120°;,C=30°
option A, B, C are correct.
If for a AABC, cot A. cot B. cot C > 0 then the
triangle is-
(A) right angled (B) acute angled
(C) obtuse angled
(D) all the options are possible
[B]
cot A.cotB.cotC>0
=cotA>0,cotB>0,cotC>0
Because in any triangle two or more cot 6
negative are impossible.
= triangle is acute angled triangle.
The distances of the circumcentre of the acute-
angled AABC from the sides BC, CA and AB
are in the ratio-
(A)asinA:bsinB:csinC
(B)cosA:cosB:cosC
(C)acotA:bcotB:ccotC
(D) none of these
[A, C]
Q.16

MD = MB cos A = R cos A etc. Sol.

then required ratio

RcosA:RcosB:RcosC

Edubull
b c

= 3(:otA: —cotB: —cotC
2 2 2
A, C are correct.

If T be the incentre of the AABC, then AL.BI.CI
is equal to
(A) abc tan (A/2) tan (B/2) tan (C/2)

3

(B) - _T_48
sin(A/2)sin(B/2)sin(C/2)

(C) 64R3 sin? (A/2) sin? (B/2) sin® (C/2)

(D) None of these

[A, B, C]

In AABC we have

ﬂ:sin E: Bl =
Bl

:>AI . BI . CI = ﬁ e (I)
sin —sin —sin —
2 2 2

Or=4Rsin ésin Esin 9

= Al.BI.Cl =64 R3sin2%sin2%sin2£
and we have
A B C
r=(s-a)tan— = (s-b)tan—=(s—c) tan—
(s-a) 5 (s-b) > (s-¢ 5

so from (i), we get
Al BIL.Cl =

A B, C
s—a)(s—b)(s—c)tan—tan—tan—
(s-a)(s—b)(s-c) 5 an— tan -

J(s—b)(s—c) (s—a)(s—c) (s—a)(s—h)

bc ac ab

= Al. BIl. Cl = abc tan Atan Etan E
2 2 2

option (A), (B) and (C) are correct.

In a AABC, the line segments AD, BE and CF
are three altitudes. If R is the circum-radius of
the AABC, a side of the ADEF will be-

(A) Rsin2A (B) ccos B
(C)asin A (D)bcosB
[A, D]
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(m—2A)

B D C
We know that sides of pedal triangle are
EF =acos A=Rsin 2A
FD=bcosB=Rsin2B
ED=ccosC=Rsin2C
Clearly option (A) and (D) are correct

Assertion- Reason type Questions

The following questions 17 to 18 consists of two

statements each, printed as Assertion and Reason.

While answering these questions you are to choose

any one of the following four responses.

(A) If both Assertion and Reason are true and the
Reason is correct explanation of the Assertion.

(B) If both Assertion and Reason are true but Reason
is not correct explanation of the Assertion.

(C) If Assertion is true but the Reason is false.

(D) If Assertion is false but Reason is true

Q.17  Assertion (A)
i+i i:i, where r is inradius and R
ab bc ca 2rR
is circum radius.

Reason (R): R > 2r.

In any triangle ABC,

Sol. [B]
1 1 1
ab bc ca

abc  4AR  2rR

= Als true

O R>2r=Ristrue

But R is not a correct explanation of A

Q.18  Assertion (A) : The side of regular hexagon is
5 cm whose radius of inscribed circle is

5\/§cm.

Reason (R) : The radius of inscribed circle of a

regular polygon of side a is %cot(%).

Sol. [D]
A
/A0B=2F = T -gpe
6 3
£ AOC = 30°
Given AB=5cm = AC=25cm

From AAOC, we have tan 30° = = =
r

=r= 2.5\/§ cm assertion is false.

. a I .
radius = E cot — Reason is true.
n

Elge®]l Column Matching Questions

Q.19  Match the following
Column |
In a triangle ABC
(A) If a,b,care 13,14,15 (P)8
respectively then ry =
(B) The inradius of triangle (Q) 10.5
whose sides are 3, 5, 6 is
r then 7r% =
(C) If the radius of
circumcircle of an
isosceles triangle ABC
is equal to AB = AC then
pn
3
(D) In an equilateral triangle (S) 7
for inradius and

Column 11

(R) 9.5

angle A = then 4p =

. . 4R
circumradius — =
;

Sol. A—>Q B—>P, CHo>P D->P
An=-—2 8 105
(s—a) 8

CO)R=c

:@ =c=>ab=4A
4A
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Q.20

Sol.

:sinC:%:C:SO"

ZB=.2C=30°

4A:120°:2—3":>p:2

4p =8
(D)R:ab;c, =4
4A S
4R abc s aSs

s _a
r A A A

. . 3
In equilateral triangle A = e a,s=

4R ;3 16
= —=a".=. =

r 2 3t
If ABC is atriangle witha=3,b=4andc=5
then :
Column-1 Column-11
(A) Distance between P) 1/3
circumcentre &
orthocentre
(B) Distance between (Q) 5/2
centroid & circumcentre
(C) Distance between (R) 5/6
centroid & incentre
(D) Distance between (S) 5/3

centroid & orthocentre
A->Q B->R, Co>P, D>S
®a=3,b=4,c=5triangle is right angled

(A) orthocenter is C and circum centre is mid

point of AB is D

@)AD=CD=%

(B) centroid is at P then we know that
cpP 2 CD-PD 2
—_—_————_— = —
PD 1 PD
= 3PD=CD=3PD=

oo P

3PD:E
6

(C) In ACDA

cos C = %:f
224 O
2

/DCA =cos* %

ZICP =45° —cos™

o s

in AIPC, LetIP=a
IC=+2,CP= % ZICP = 45° — cos’lg

4 2+§—a2
cos (45" —cos™t —j = 9—5
5 222
3
solving we get
a= L =IP= 1
3 3
oo P_2__C 2
PD 1 CD-CP 1
= 2CD =3CP
=CP= E
3
Column-1 Column-11

(A)If £B =90°in AABC  (P)sin(B-C)
then inradius is

(B) If R denotes Qs

circumradius then in

b% —c?
AABC, —— equals
2aR

(C) In AABC, R) a‘—kz”c

b-c c-a a-b

+ + equals
I I I3

(D) In a right angled triangle (S) 0
r + 2R equals

A->R, B->P, C>S D->Q

(A) ZB = 90°
r:(s—b)tang=a_b+C
®) b?—c® 4R?(sin?B-sin®C)
2aR 4R?sin A
_ sm(BJ_rC)sm(B—C) —sin(B— C)
sin(B+C)

©)0orn= A etc. then
s—a

b-c c-a a-b
+ +

n P 3
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> |+~

=0
(D) Let B = 90°

(s-a)(b-c)+(s—b)(c-a)+(s—c)

(a-b))

r:(s—b)Mng-:s—b

2R=Db
r+2R=s—-b+b=s

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




Edubull

EXERCISE # 3

Subjective Type Questions |

Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

In a triangle, prove that
a cosB cosC + b cosC cosA + ¢ cosA cosB = %

AcosBcosC+bcosCcosA+ccosAcosB
= 2R(sin A cos B cos C + sin B cos A cos C + sin
C cos A cos B)
®sin (A + B + C) =sin A cos B cos C +
cos A sin B cos C + cos A cos B sin C —sin A sin
BsinC
= 2R [sin (A + B + C) +sin Asin B sin C]
ButA+B+C=n=sinnt=0
=2Rsin AsinBsinC

_ absinC

_ 4R%sinAsinBsinC
2R 2R

Q.4

A
R

A square, whose side is 2 cm, has its corners
cut away so as to form a regular octagon; find Sol.
its area.

A P F Q B

In A ODC, ZOCE = %, EC=1
r=tan Z=1
4
Area of polygon = nr? tan I
n

Then area of octagon = 10 tan %

=10 tan 18° = 10 x .32492 = 3.25 sq.cm.

Ina AABC, if ZC =90°, then prove that

5
c_cta | c+b Q
r b a
Taking R.H.S., we have Sol.

_ ac+a’ +bc+b?
ab

ac +bc + 2abcosC +¢?
ab

c(@a+b+c) _ &s
ab ab

cs
labsin C
2
®sinC=1

cs_¢C

—= L.H.S.
A
The area of a triangle is 6 cm?. If the radii of its
ex-circles are 2, 3 & 6 cms respectively then
compute the length of its sides and the largest
angle.

GivenA=6,r=2,1,=3,&r;=6

®r1——:>S—a:é:§
_ r1
=b+c-a=6 G
Similarlyr2:i2>5—b:A:§
s—b ry 3
=a-b+c=4 ... (ii)
Andr‘g:i:}SfC:A:E
s—¢C r3 6
=a+b-c=2 ... (iii)
From (i), (ii), (iii), we get
a=3,b=4,c=5
Largest angle C so
cosC= 210725 ¢ .cogpe
2.3.4
In a AABC, prove that
ry (f2 + r3) = @ ALl + ol + I
Taking L.H.S., we have
A ( 1,1 j_ Aa
(s—a) \s—-b s-c) (s—a)(s—b)(s—c)
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Q.6
Sol.

Q7

Sol.

=as ..()
Taking R.H.S., we have

\/ ( A A j A?
a.lr, + +
s—a s-c) (s—-c)(s—a)

B \/ A%b A2
=a +
(s—a)(s—-b)(s—c) (s—c)(s—a)

_ A’b+ A’s—A%h  _ [A%S? 3
=a =as ... (i)

(s-a)s—-b)(s—c) | A
From (i) and (ii), we get
L.H.S.=R.H.S.

In a triangle, prove that ry = r cot %cot%

Taking R.H.S., we have

rcotEcotE:r\/ s(s—b) _ s(s—c)
2 2 (s—a)(s—c) (s—a)(s—h)

rs

—=n
s—a S-a

.S.

r
I

If X, y, z are respectively perpendicular from
the circumcentre on the sides of the AABC,
b ¢ abc

prove that 2,00 -ac
X 'y 'z 4xyz

In ABOD we have
LetOD=x,0E=y,OF =z
OD _ x

COSA= —= —
OB R

= X=RcosA=

- CosA= icotA
2sin A 2

:>E=2tanA
X

similarly, we have

E=2tanBand f-2tnc

y z

In AABC, we have
tanA+tanB+tanC=tan AtanBtanC
put the values of tan A, tan B, tan C, we get

Passage based objective questions

Passage-1 (Q. 8 to 10)

Q.8

Sol.

In a AABC, draw the perpendicular's from the
vertices A, B and C to the opposite side meet at
the point D, E and F respectively. Join these
feet of the perpendiculars and make a triangle.
This triangle is called pedal triangle of a given
triangle, where R is the circum-radius

(sinA_sin B sinC 1 )

a b c 2R
A
F E
B C
D

On the basis of above passage, answer the
following questions:

The distance between A and K is-

(A) 2R cos A (B) 2R cos B
(C)2RcosC (D) 2R cosB cos C
[A]
From AABE
sin (90— A) = E: AE

AB C
= AE=ccos A . (i)

and from AAKE, we have
/AKE=180-(90+90-C)=C

E=sinC
AK
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Q9

Sol.

= AK = AE cosec C
from (i) and (ii)

AK =c cos A. cosec C
=2Rcos A

... (ii)

Q.10

Distance between K and D is-
(A)2RcosAcosB  (B)2RcosBcosC
(C)2RcosAcosC (D) none of these
[B]
See figure
from ACKD, we have
tan (90-B) = Kb

DC
= KD =DC cot B (i)
from AADC, we get
sin (90-C) = be

AC

=DC=bcosC

from (i) and (ii), we get

Sol.

... (ii)

KD=bcotBcosC= _LcosBcosC
sinB

KD =2R cos B cos C

The ZFDE is-
(A)180°-2/B
(C)180°-2«C
[B]

From fig. consider the quadrilateral KDCE

since ZKDC = LOEC =90°

® ZKDC + ZOEC =180°

so KDCE is a cyclic quadrilateral

since angles in the same segment of a circle are

(B) 180° - 2/A
(D) ZA

equal.

Therefore Z/KDE = ZKCE

But in AAFC, we have

/FCE =90° - A= Z/KCE =90° -A = Z/KDE
Similarly KDBF is a cyclic quadrilateral

so Z/KDF = ZKBF =90° -A

= /FDE = Z/KDF + ZKDE =90°-A+90° - A
/FDE = 180° - 2A

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




Edubull

EXERCISE #4

Old IIT-JEE Questions |

Q.1

Sol.

Q.2

Sol.

In a triangle ABC, let £C = % If r is the

inradius and R is the circumradius of the
triangle, then 2(r + R) is equal to - [I1T 2000]

(A)a+b (B)b+c
(C)c+a (D)a+b+c
[A]
sc==L

2

We know that
C o
r=(s—c) tan E:(s—c)tan45 =s-c¢
2r=2s—-2c=a+b-c
C .
and —— = 2R sine formula
sinC

=2R=C

=2(r+R)=2r+2R=a+b-c+c=a+b

Which of the following pieces of data does
NOT uniquely determine an acute angled
triangle ABC (R being the radius of the
circumcircle) - [1IT 2002]
(A) a,sin A, sinB
(C)a,sinB,R
[D]

We know by sine law

(B)a, b, c
(D)a,sinA,R

_a _ _b s _c _9R
sinA sinB sinC

a b _ c

or = = =
sinA  sinB sin(A+B)

OA+B+C=nxn

(A) If we know a, sin A, sin B then we can find b,
¢, £ C and all values.

(B) If we know a, b, ¢ then we can find all the
values by cosine rule.

(C) If a, sin B, R are given then sin A, b, ZC we

can find.

Q.3

Sol.

Q.4

Sol.

(D) If we know a, sin A, R then we know only

—— or — ¢
sinB sin (A+B)

the ratio , We can not

determine the values of b, c, sin B and other.

= (D) is correct choice

If the angles of a triangle are inratio 4 : 1 : 1
then the ratio of the longest side and perimeter

of triangle is - [T 2003]
1 2
A B) ——
(A) 2+ 03 (B) .
3
f th
© T (D) None of these
[C]

Giventhat A:B:C=4:1:1
Let A=4x,B=x%,C=x

= A+B+C=180

= x=30°

= A=120°,B=30° C=30°
By sine law

a _ b _ ¢
sinA sinB sinC

a _ b ¢

=

V32 12 12

:a:b:c=\/§:1:1
Ratio of longest side to the perimeter

_ N3 _ B
_ﬁ+1+1_ 2+\/§

If the sides a, b, ¢ of a triangle are such that
a:b:c::1:43 :2 thenthe A:B:Cis-
[11T Scr.2004]

(A)3:2:1 B)3:1:2
(©)1:3:2 (D)1:2:3
[D]

R ST
a.b.c..l.@.z_E.T.l
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=sinA:sinB:sinC= %:

A =30° B=60° C=90°
A:B:C=1:2:3

Q5

\/_:1

Q.6

In any equilateral A, three circles of radii one

are touching to the sides given as in the figure

then area of the A is
A

A
AN

11T 2005
[ ] Sol.

B
(A) 6+ 443

(C)7+ 43

sol.  [A]

Let BD = x

But BD and BF are two tangents from B to circle,

C

(B) 12 + 8V3

©)4+ 23

Q.7

therefore BC, must be angle bisector of £ FBD.

But £ B =60° = £C,BD = 30°

from ABC,D, we have
tan 30° = i
X
1
= X= =
tan 30°

SOBC=x+1+1+x=2x+2
:2(1+ \/5)
AABC is equilateral so

NE]

Area of AABC = 73 (BC)?

Sol.[D]

= @.4(“ V3= 3 (4+243)=6+443
3, 4, 5 are radii of three circles touch each other
externally if P is the point of intersection of
tangents of these circles at their points of
contact, find the distances of P from the points
of contact. [11T 2005]

4

g4

O P is radical center of three circles

so AP perpendicular C,Cs, BP perpendicular C,Cs
and CP perpendicular C,C,

® AP = BP = CP =in-radius of AC,C,C5=r
perimeter of AC,C,C;

25s=2(4+3+5)=24

s=12

A= [s(s-8)(s-9)(s-7)

A=+12432 =12\2

A 1242
2 "

S
— AP=BP=CP =42

If the angle A, B and C of a triangle are in an
arithmetic progression and if a, b and ¢ denote
the lengths of the sides opposite to A, B and C
respectively, then the value of the expression

%sin2C+§sin2A is- [T 2010]
(A)% (B)g ©1 (D)3

Esin 2C+£sin 2A
c a

3Zsin C cosC+£Zsin ACOSA
c a
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_acosC+ccosA _ b _
R

b
R

2Rsin B _ \/—

3

Q.8 Consider a triangle ABC and let a, b and ¢
denote the lengths of the sides opposite to
vertices A, B and C respectively. Suppose a = 6,
b = 10 and the area of the triangle is 154/3 . If

ZACB is obtuse and if r denotes the radius of
the incircle of the triangle, then r is equal to

Sol.[3]

[11T 2010]
A

10

A:Eab sinC
2

1543 = %6(10) sinC=sinC=43/2

— C=120°
2
cos C = 200+36-C" 21364 1200 (112)
2106

= C?=196 = C =14
s=15
r=A- 3

S
r’=3
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EXERCISE #5

Q.1 Two circles of radii a and b, cut each other at D is the mid point and E is the foot of

an angle 0. Prove that the length of the perpendicular from A so ED = BD - BE

. 2absin
common chord is absin 0 . ©BD=2 andBE=ccosB
a’+b? +2abcos6 2
. . 2,2 12
Sol. Let the equlatlonE)f 'gwo circles are —~ED=2_ccosB=2_ c(@a+c -b9)
y 2( + y)zz— ayz bZ ........... (1) 2 2 2ac

an X-c)+y =b" ) T s

Since the radius of (1) & (2) circlesarea & b —a-at-ct+b’ b7 -c

respectively 2a 2a

Q.3 If in a triangle ABC, the line joining the

P circumcentre O and incentre | is parallel to BC,
a o\ b then prove that cosB + cosC = 1.
Sol. Since Ol is parallel to BC, O and | are equidistant
v

M A from BC (see figure). Now, #BOL = A, OB = R
and IM =,

A

Let Z/OPM = o, ZAPM =B
" ZOPA=a+B=Q

Let PQ = x = length of common chord 0
PM X X '
s.coso= —=—,C0SB = —
a 2a 2b \

Now cos6 = cos(a + B) = cosa cosp — sina sinf

I
.. sina sinf = cosa. cosP — cosO B\\Ly(“
on squaring both sides, we get

sin’o sin? = cos’o. cos’B + c0s’0 — 2c0s6 cosoL CosP Also, IM = OL = R cosA. 50 I = R COSA.
1 — cos?o. — cos*p + cos’a cos’p = cos’o cos?P + A B . C
c0s%0 — 2¢0s0 cosa cosp 4R sin— sin— sin— = R cosA

. sin0 = cos’a + cos*B — 2c0sh cosa. CosP

5 ) ) From the identities, we know that
X X 2x

=sing= ——+———-=— . cosh ifA+B+C=n
4a° 4bc 4dab . A . B .C
= 43%b? sin0 = x?(b? + a® — 2ab c0s0) COSA + COSB + cosC = 1 + 4 sin—> sin—-. sin—
—=X= 28500 (Hence proved) =1+cosA
Va2 +b? - 2abcoso = cosB +cosC =1
Q.2 In the triangle ABC, prove that the distance Q4 Three circles whose radii are a, b, ¢ touch one
between the middle point of BC and the foot of another externally, and the tangents at their
; . b®~c? int of contact meet in a point. Prove that the
the perpendicular from A is poin et me pornt. that’
a distance of this point from either of their points
A abc 1/2
of contact is (—J .
b a+b+c
c
Sol. Sol. Let I, I, I; be the centres of the circles of radii a,
b, ¢ respectively which touch externally at points
B E S e D, E and F. If the tangents at D, E ,F meet at I,

then ID = IE = IF also
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IDLILI,IELI;l and IF L1 1,
Hence | is the incentre of the A I, I, I, whose

sides are of lengths
LLI;j=b+c, I;l;=c+a

andl; l,=a+b
Perimeter of A I L, ;= L, 15+ 151, + 1,1,
2s=2(a+b+c) Q.6
Ls=ath+c
ID = IE = IF = radius of inscribed circle of
Allylg

A VS 1213)(5— 131~ 1415) Sol.
s s

(a+b+c)

_ abc _( abc v2
(a+b+c) a+b+c

Q.5 If 21, 2¢,, 2¢5 are the angles subtended by the
circle escribed to the side a of a triangle at the
centres of the inscribed circle and the other two
escribed circles. Prove that

2

. . . r
sin ¢; sin ¢, sin g3 = —=
1 2 3 16R2

Sol. If 1, 1,, 1, I are the centres of the incircle and
three escribed circles then

SE )
" S'”(z)

LHS .. sin ¢, sin ¢, sin ¢,

c

and 1 1, =

S VR BV

N, 1, I,

5] el ) () 3
[3)o(3)

= rLisinAsinBsinC
abc 2
2 R a b ¢ r2

Let Aq, Ay Ag, ... A, be the vertices of an n-
sides regular polygon such that

1 . 1 + 1
AA, AA; AA,
If O is the centre of the n-sided regular polygon,
then

. Find the value of n.

Let OA,=O0A,=....=OA =T
AL M A

N N
dav.

AN
~
~

Clearly we get A; A, =2A, M = 2r sin =
n
I . 2m
Similarly A; A; = 2r sin—
n

and A A, =2rsin 3n
n

we get (from the question)
1 1 1
= +

LT . 2n . 3n
2rsin — 2rsin— 2rsin—
n n n

N 11 1
' . T . 2n . 3n
SIin— SIn— SIn—
n n n
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Q.7

Sol.

or 1 1 1
LT . 3n .27
Sin — Sin — Sin —
n n n
.2n( . 3n . ®m . T . 3
or, SIn— | SIN——-SIn— |=SIn— .SIn —
n n n n n

.21 2 .. m . mW . 3n
or, sin—.2cos— .sin —=sin—.sin—

n n n n n
or, sinﬂ :sinS—Tc {@ Sin£¢0}
n n n
n =n- 3 {® 4=+ 3}
or, 7—” =r; n="7
n
Ans

In a cyclic quadrilateral ABCD, prove that

2 B _ (s—a)(s—h)
2 (s—c)(s—d)

being the lengths of the sides AB, BC, CD and

DA, respectively.

From AABC, we get

ACZ=a2+h2-2abcosB ... )

and from A ADC, we have

AC2 = d2 + ¢2 — 2cd cos D = d? + ¢2 - 2cd

cos(180° — B)

=d?+c2+2cdcosB ... 2)

From (1) and (2) , we get

tan where a, b, ¢ and d

)

D

cosB =
2(ab +cd)
e Rsince e —cosE
2 l+cosB

_ 2(ab+cd)—(a® +b* —c* -d?)
2(ab+cd)+(a? +b? —c? —d?)
_ (c+d)*-(a-h)®
(a+b)2 —(c—d)?

Q.8

Sol.

_ (c+d+a-b)(c+d—a+h)
(@+b+c—-d)(@+b-c+d)
_ (2s—-2b)(2s—2a) _ (s—a)(s—b)
- (2s — 2d)(2s — 2c) - (s—c)(s—d)
[ a+b+c+d=2g]

Let ABC be a triangle with incentre | and
inradius r. Let D, E, F be the feet of the
perpendicular from 1 to the sides BC, CA and
AB respectively. If ry, r, and r3 are the radii of
circles inscribed in the quadrilaterals AFIE,
BDIF and CEID respectively. Prove that

My FLPLE!

r r,
+ + =
r-r r—r, r—rg (-n)r-n)r-r)

[11T 2000]
A
E
F Q |
M P
I3
-
B D C
®ID=r,DP=r;=MP
=IP=r-r;

Clearly IP and 1Q are tangents to circle with
center M
= IM must be angle bisector of ZP1 6
= /PIM=/QIM =63
so from AIPM, we have
, _PM
r—r; T

tan 05=

. r
similarly, we get tanf, = —2— and

r—r,

N

tan 0, =

]

Also 20, +206,+203=2xn
=0,+0,+03=x

= tan 6, + tan 6, + tan 63 = tan 6, tan 0, tan 03
putting values, we get

h o, T Mrors

no, _
r—rg  (r=n)(r-r)(r-r)

r-r  r-r,
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Hence proved.
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ANSWER KEY

EXERCISE #1

Q.No.

=

415

6

71 8

10 | 11

12

Ans. C

B

C

13. 0 14. 3s 15. True

16. True

EXERCISE # 2

PART-A

Q.No. 1 2

5

10

Ans. B C

D

PART-B

Q.No.

11

12

13

14

15

16

Ans.

A,B.CD

A,B.CD

B

B.C

ABC

A,D

19.A->Q, B»>P, C>P,D>P

21.A—>R, B>P, C>S, D->Q

PART-C

Q

.No.

17

18

AnNs.

B

D

PART-D
20A—>Q, B>R, C>P, D>S

EXERCISE # 3
2. 8(x/§f 1) 4. a=3cm,b=4cm, c=5cm, Largest angle = 90°
8. (A) 9. (B) 10. (B)
EXERCISE #4
Q.No. 1 2 3 4 5
Ans. A D A
6. /5 7. (D) 8. 3
EXERCISE #5
6. n=7
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