Centre of Triangle

g

Centre of 2 triangle : What do you mean by centroid, I
Circumeentre and orthocentre of a triangle ? , Incentre,

1. Centroid : Inatriangle linejoining the midpoint of
asidetothe opposite vertexis called amedian. The A
three medians of a triangle meet ata point and the
point is called centroid (G) of the triangle. In the
adjacent figure points D, E and F are respectively
nid point of sides BC, CAand AB. We mustlearn B ' D ' C
that

@) _g% _g_GE_ -%&—?— =% i.e., Centroid divides median in the ratio \2 : 1.

area of AAGC = area of ABGC = area of AAGB i.e, lines joining

centroid to the vertices of triangle divide the triangle into three

1

equal areas.
2. Incentre : Lines bisecting internal angles
(in two equal part) of a triangle are called .
internal bisector of angles. The internal

bisectors of a triangle meet at a point and cF b

the point is called incentre of the triangle.
In the figure, it is important to note that \

BD _AB _c¢

DC~AC~ b B D C
13. Circumcentre : Perpendiculars drawn 4

on mid points of sides of a triangle (i.e.

perpendicular bisector) meet at a point

and the point is called circumcentre of o

the triangle. Geometrically, circumcentre 0\

is equidistant from vertices of a triangle; > E: f %

thus assuming this as centre we can draw
a circle passing through all the three vertices of the triangle so,

AO = BO =CO. A
14. Orthocentre : In a triangle, perpendicular r E
drawn from vertices to the opposite sides
(called altitudes) meet at a point and the
C
B D

point is called orthocentre.
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5 Higher Mathematics
.IfAD,BEandCPate

GD _1 ete.
AD "3

riangle into two equal areas

:ans divides
9. Amedians _1..(AABC)
CD)=7 & (

j.e. ar (AABD) =ar A(A
% ar (AABC) etc.

af A (BEC) = ar A(BEA) =

d to vertices of a triangle

ining centroi
omning al areas.

B ]the triangle into three equ

divide
ie ar (AAGB) =ar (ABGC) = ar (ACGA) =
7 4. Since GD is the median of triangle BGC.

.. ar (ABGD) = ar (ACGD) = % ar (ABGC) = %—% ar (ABC)

% ar AABC

». ar(ABGD) = % x ar (AABC) etc.

2.5. G is also the centroid of ADEF.
2.6. Since E and F are respectively mid points of AB and AC

therefore, EF | | BC and EF = % BC

27.If E and F, respectively mid point of AC and
AB then

LAEF = LACB (. EF | | BC)

A
LAFE = / ABC (. EFl | BC)
. AAFE ~ AABC. B A

&
pointof interection of AG and EF then
(“EF | IDC= LAEO = s 4CD a

. 40 _AE 1 S ki)
AD=AC=% y
= 240=AD= g0_ )ﬂ
Ca i ) oD . E is miq point) B C
[Also see solved example 16]
M L7 BC then EN = EM
of ABEC = 1 x BCxEM

- area of ABFC — area of ABEC

| S—
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 E, F are mid point of sides

2.10- ABDF = AEFD = AFEA = ADCE
Cdar ABDF) = ar (ACDE) = ar (AAEF)
a

a

A
= ar (AFDE) = i_ (ar AABC) "
G, is also centroid of ADEF v
:1 3 ar (AABC)

= —15 ar (AABC)

among sides and medians of a triangle : Suppose ABC is a
: wela “anho se medians are AD, BE and CF.
lﬂ:‘;g . BC =aand AC = b, then
If ’

2 -
o5, 4D 2Wa_ . .

A

1 3(AB?+ BC2 + CA?) = 4(AD* + BE? + CF?)
g2+ BC? + CA% = 3 (AD? + BE? + CF?)

or, A
<& apsi OF ABC = g- « (area formed by taking AD, BE, CF as sides of a
triangle)

¢ Important properties  of
incentre : In the given figure
AD, BE and CF are respectively
bisectors of ZA, £B and £C.
These internal bisectors meet
at I which is incentre of the

triangle.
Clearly,
(BAD=scAD= 4
ZABE w ZCBE'w S8 3 '
2 Be——_0C «—D<«—ab —>»C
ad  /BCF= 4 ACF = 2C b+c b+CA

LI AD is bisector of A then D?: ﬁg %

Le, angle bisector AD divides side BC in the
Tatio AB : AC. |

Suml CE BC AF CA C
oy, FA=B4 . FBE=CB . D
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190 Lucent’s SSC Huges #ma==rmm =

Al _AB+AC _c+b  (Howto recall : AB and Ac

121-"BC " with Al while ;D:E %
' nq
A +CB
BC Cl_CAL=
Similarly, I—E -E%;%"' JJF= AB
_ab_

. BD AB_C
Explanation : Since -55- AC™b
let BC=ck and DC= bk
BD + DC= ck + bk
BC=(c+ bk

a=(b+ek

or,
or,

or, k=%ic

BD=Ck=ffE'CD=bk=m
7 = - —] :b, th S lti l i
(Howtorecall:SmceBD.CD c us mu pymgbyﬁ“}
BD = _ab
s b+c R b+ &
o_ B K
14. LBIC =180°-35 -7
. (180°-A -
- 180°- (BEC)=180 —( 5 ) 90°+ 44
_
Similarly, ZAIC =90° + 5~
LAIB=90°+ é-c [SSC Tierd 204

4.5. Radius of incircle of AABC i.e., inradius |r =

Where, A = area of triangle,
and s = semiperimeter of the triangle.

5. Circumcentre:Inthegiven figure Ois the circumentre A
of AABC. Hence,
5.1. OD, OE and OF are respectively perpendicular
bisector of sides BC, AC and ABi.e., BD = DC and
OD 1r BC etc.

5.2. Circumcentre O is equidistant from vertices A, B, B
C of the triangle i.e, OA=0OB=0C =R
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Where, A is area of triangle.

le subtends by arc of a circle a¢
the angle subtends by it at Cifcumference,
je, LBOC =2LA

LCOA =2/B

and LAOB =24C
AOBD = AOCD
- LBOD=4LCOD=_¢A
and LOBC=Z0OCB=90°- 4

54.

5.5

5.6 If ABC is a right angled triangle (with , 4 _
" g90°) then circumcentre O is the mid point of
hypotenuse BC.

Since, OB=0OC=0OA=r,
Hence in a right angled triangle, mid point of

centre is doubje

191
A

7N

A

RN

2N,
7

hypotenuse is equidistant from the vertices of the triangle.
57. If ABCis an obtused angle triangle its circumcentre lies out side the

triangle ABC.
A

Bé . xC

Qe

0 > 90°

. Important properties of orthocentre

Inthe given figure AD Lr BC, BE Lr AC and CF Lr AB, Altitudes AD, BE

and CF meet at P which is orthocentre of the AABC
6.1. InAABD

£BAD = 180° - 90° — /B
=90°- /B
Similarly in AADC, ZCAD = 90° — 2C etc

See the remaining angles in the figure.
Angle around orthocentre P :
In ABPD,

4BPD + £PBD = 90°

6.2,
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192 Lucent’s SSC Higher e

: or, ZBPD + 90° - £C =90°
or, ZBPD = £C

See the remaining angles in
the figure,

6.3. £BPC= 4B+ LC
= 180°- LA
LCPA=/C+LA=180°-£B
LAPB=LA+.B=180°-£C

6.4. BD = ‘j"B—‘*‘g_‘_'__

. BD:DC=C+@d-B=p+a-¢C
Pair of similar triangles are
APEC ~ APFB
APDC ~ APFA
APEA ~ APDB

Write the ratio of sides of triangle yourself. Questions may be asjg
on these ratio.

6.6. It must be noted that APDB, APDC, APEC, ... etc. are l'ightangled
triangles.

-
-
-

6.7. Pis orthocentre of AABC. Draw a circumcircle to the triangle AK

Since angles in the same segment (or the same base or in the sam
arc) of a circle are equal,

-~ OnbaseBL, ZBCL = /BAL = 9qe - m
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Centre of Triangle 193

Onbase CL, ZCBL = LCAL =90° - £C
On base BC, ZBMC = £ A etc.

See the remaining angles in the figure.

The orthocentre of aright angles trian
forms the right angle.

o The orthocentre of an obtuse angled triangle
" lies out side the triangle.

In figure, orthocentre P lies outside the
triangle.

gleisthat point where triangle
C)

Mixed properties of centres of a triangle.

71.In an equilateral triangle all the four centres are coincident i.e.,
centroid, incentre, circumcentre and orthocentre of an equilateral
triangle lie at the same point.

7.2, Centroid (G), orthocentre (P) and circumcentre (O) of a triangle are
always collinear (i.e., lie in a straight line) and PG : GO =2:1.

7.3. The orthocentre of a right angled triangle lies at the right angled
vertex while its circumcentre is mid point of hypotenuse.

7.4. Circumcentre and orthocentre of an obtuse angled triangle always
lie outside the triangle.

7 5. The sum of diameters of circumcircle and incircle
of a right angled triangle is equal to the sum of
its perpendicular sides.

In the given figure ABC is a right angled

b
triangle with £A = 90°. If radius of circumcircle
and incircle of the triangle be respectively R and
rthen2(R+r)=b+c A B

(See solved example-21)
7.6. The distance between incentre and circumcentre of a triangle is

{R? -2rR where R is circumradius and r is inradius.

7.7.In an equilateral triangle, length or radius of the circumcircle is
equal to twice the radius of its incircle i.e., if AABC is equilateral
then R = 2r.

78. Ceva Theorem :If O is any point inside the triangle ABC and AO,
BO, CO meet sides BC, CA, AB respectively at point D, E, F then

Since Ceva Theorem is true for any point F E
inside the triangle, it is therefore also true

for centroid, incentre, orthocentre and o)
circumcentre of the triangle.

Converse of Ceva Theorem is also true. b D ks
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B c K‘

Converse of the theorem is also true.

et MR Solved Example

1. If distance of centroid of triangle ABC from vertex 4 ;

b A S 6 cm t
the length of median through point, A. | %&%
Solution : Since, AG:GD=2: 1
6 .2
GD 1
= GD=3 :
AD=AG+GD=6+3=9 . t
2. If I be the incentre of triangle ABC and £ZA = 70° then find the vahmq
L BIC. 4
Solution : Recall that ZBIC =90° + 5 - Artice ©
A
B C

Hence, ZBIC = 90° + Zgi =125¢

3. In a triangle ABC if £A
B and C to respective op
£BPC in terms of 8.

=0 and perpendiculars drawn from verﬁ@
posite sides meet in P then find the valued

Solution : See the figure, In Quadrilatera] AEPF

0 +90° +90° + LEPF
= 3600 Ol', LEPF o 1803 Y B

£BPC = LEPF = 180° — g

(Vertically opposite angle)
Shorteut : Learn that LBPC=/B+ /4C=n-4

Scanned by CamScanner



Centre of Triangle 195

centre of a triangle ABC whoge LA

, circum ) L [ bisecto
} g dj;nd L OCB intersect at P then what is the Measure of » BpC : >
JBc le subtened at the centre of the c; i -
W € circle is
pen 13':1:n:31dg at circumference ¢1s double the angle
Jil su
[:Lf=50°=<2=100° A
.
. OB= oc

o _ o £y
LOBC = LOCB= 180 p) 100%_ 400 A
' |nABPC, LBPC + LPBC + LPCB = 180° ’ v =

LgPC+ %xm°+%x40°=180°
of,

;BPC = 180°=20° = 20° = 140°

ZBOC _ ano
i ERPC =0+ S =P w P 4 1 140

2

ints P, Q, R lie on the side BC of triangle ABC such that BP -

; LBTQR = RC. If G be centroid of AABCthen what is ratio of areas of
\PGR and AABC.

1ation .Clearly Q is mid point of side BC i.e., AQ is median of AABC.
We know that
Area of ABGC = %— x area of AABC
But height of ABGC and APGR are equal.
Let this height be h.

- area ABGC = %XBCXh

il APGR = %xPRxh

area of APGR _ area of APGR
"areaof AABC 3 x area of ABGC

Now

1
2xPR><h PR

- 3x%xBth 3BC
=%=% (»_-PR:%BC)

:mfmgl? DEF is formed by joining mid points of sides of triangle ABC.
aﬁ:ﬁ mid points of sides of triangle DEF are joined together to form
o ﬁlemangle.P QR. If sides of triangle ABC are respectively 4, 5 and 6
olugy N what is the distance between centroid of APQR and ADEF.
on:Centroid of a gjven triangle and a triangle formed by mid points
of the given triangle are coincident (i.e., lie at the same point);
"®quired distance —
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ints A, A, Anvenes A_are take
i ntsA;Ag'Aa n" Non
7.0m eqmdmtan_t 501C sisd hwaot A Agiskem? the
A‘B - A1A2 0 ﬂ\zﬂt
BC. ; i
A:Q the figure, a total of (n + 1) triangleg Will : \
Solution : gzese are same and height are equal, ﬁrrneq
A

B A A, A, A, A, A C

Area of AABC = (n + 1) area of AAA4A5
=(n + 1)k cm?

Points E and F lie respectively on side AC and
that EF | | BC and 2EF =

with respect to area of AABC :

Solution : Sipce EF || BC and EF = % BC:

therefore E and F are respectively mid points
of sides AC anq AB.

We know that line joining the mig points of
sides of 3 triangle divides the triangle in foy,
equal areas,

Hence, area of AEGF — % X area of ADEE - 1

gx% X area of AABC

) - Area of formed by mid Points of sides of AEGF = ;}I x area of AEC
-

T 4%X3%Xg x area of AABC - 74_1'5 X area of AABC

The angles of atrian

! gleare i the ratio3:4:5.lf1be the incentfe"fmﬁi
then find the Measure of £ADC anq <DIC where AD, is the bisecot
LA,

e
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Centre of Triangle 197
e A
# 180° - 15°
k=12 o 4C=75°
ot 45 Z-B =60° £LC = n
= —180°- 58 _~C
' je ACD, & LADE =103 B c
mal"ﬁ 45° D
In = 180° - —2——75°
o 1P _g1°
=105°-22% = 2
_ 180° — - S 1° 75°
lntriaﬂgle clD, £CID = 180° — LADC 5 = 180° - 82 S

o .-1: E — o o
=180° - 8275 -37% = 180° — 120° = 60°
ABC, AB =6, AC=7 and BC = 8. If AD is bisector of ZA and
o1 tri SC ntre of trinagle ABC then find the length of BD and CD. Also
the incé

IIS the Va]ue of Al: ID.

. We know that if AD is bisector of ZA then ?)E' ﬁ(B: _g
5011.1“0“ BD:ﬁk‘, DC=7k A
then, gD + DC = BC
L 6k+7k=8 . \o
8
> k=13 i
8 48 "
BD=6k=6x13=73 ot D _
7x8 56
CD=8"=—1T='1§
_8x7 56

—_— e ——
=

Al AB+AC _ 6+7 183

= T 5 =

Now.Ip="BC =~ 8

I Inatriangle ABC, if AB =20 cm, AC =21 cm and BC =29 cm, then find
the distance between vertex A and mid point of BC.

Solution : Since 202 + 212 = 400 + 441 = 841 = 29°

« AABC is a right angled triangle, whose
hypotenuse is BC.

B

Since mid point of hypotenuse of a right ,,

Mgled triangle is equidistant from each
Vertex
; AD-8D_pc-2 o A

Orr AD = 14-5 o
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cent’s b
B 5 _3,C 1 AD, BE and op

Lt:);t of intersection theniinddhe me::e

‘éB-'Z'rﬁC’ 3 50
o
LA+ LB? £C=180
K, K_180°
=2 %—+4+34K K_]-SDOX12=240°
3K+ =180° =& =
" Z—E_L'ﬂ,# C = 80°
A=—40°,B=—'60° and C = .
In right angled ABCEF, 90° + /BCF + _
or, 90° + LBCF + 60° = 180° ]
.. LBCF= 180° - 90° - 60° = 30

In right angled AOCD; £ODC + £0OCD + £COD = 1g¢e
or, 90° +30° + £LCOD =180°
or, LCOD =60°
In right angled ABEC, 90° + £C + LEBC = 180°
or, 90° + 80° + LEBC = 180°
or, LEBC =10°
In right angled ABOD, 90° + £OBD + £BOD = 180°
or, 90° + 10° + £BOD = 180°
or, ZBOD = 80°
£LBOC = £COD + £BOD = 60° + 80° = 140°

Shortcut : See the figure of orthcentre in o
art. All
found directly. yP the angles canle

13. If O be the orthocentre of ABC,
and BE =5 cm then find the v
Solution : In AOBF and AOCE

LOFB = LOEC = 9(°

OF 1r AB and OE 17 AC. If OE=2m
alue of OF x OC.

and £BOF = LEQC

AOBF ~ AOCE (Vertically opposite angl!
Hence, 9B _ OF @)
= OC OE or, _6*%1.-. —8—CE_ A
or, OBXOE=OF><OC
= (BE - OE) (OF) s
=B~ %2 g e = ¢
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Lentre or Inangle 199
"‘-t rcle is drawn circumscribing the AABC.1f produced part of altitudes
‘14 A; BE and CF are bisect on P, Q, R respectively then prove that
/ Al

"D cp_DP

AF “ART ER

’,'5 (tion : In ACPD, £CDP =90°
- 50

\

E.

and LDPC= LB (angle on the same segment of base AC)
In AAFR, LAFR=90°, InAPDC, £PDC = 90°

arid ZARF = £B (angle on same segment of base AC )

CD _CP _DP

15. If the distance between centroid and orthocentre of a triangle is 12 cm
then find the distance between its orthocentre and circumcentre.
Solution : We know that orthocentre (P), centroid (G) and circumcentre (O)

are collinear and PG _2

GO~™1
= e e
P G O
According to question GP = 12.1G (-Go=1.pg)
3

=§PG= % x12=18 cm
16. If AD, BE and CF are medians of triangle ABC then prove that median
AD divides line segment EF.
Solution tJoinE-Dand E~F
AFDE will be a parallelogram
(- ED Il AB=ED |l AF and

FD Il AC= FD || AE)
Hence AD ang Ef

parsl are diagonals of a
di 5 IEI"3'81‘8.17(1. Its point of intersection P divides
lagonal

AD ich i ,
AD of AABC.Of parallelogram which is median
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200 AABC and mid point of AH Bl !
7. If H be Oﬂhoc;;n getlg: prove that 138 also the orthe, gt
17. ively P,

respectively

of QP'%Q
AABC o (Lea?m e pry, %
and APQi;IBC Qis mid point of HB and R is mid pojn He
. .In ’
Solution :

p°"}:

1
Hence QR | | BCand QR =75
But AD Lr BC = PD 1r QR

1r PR
Similarly we can prove that QF A
and RF 1r PQ

lies on altitudes
PD, QE and RF

I?:SSR So H, is orthocentre of APQR.
0 )

Q
Seccond part: QR | | BC = LEQR—LEBI;E ]
andQP | | AB = LPQE=.LA )
Adding we get ZPQR = ./_ABC ie;: L0 =L )
Similarly we can prove that ZA= /P and ZR = /

AABC ~ APQR
[do your self : AHOM ~ AHBD, AHQR AHBC ete
18. If O be the orthocentre of AABC then orthocentre of AQpc isA Iust‘if‘y
- the statement. o
(Learn the property). -
' ivel
Solution:Infigure, AD, BE and CF arerespective y
altitudes on sides BC, Ca and AB. O is F E
orthocentre, S
In AOBC, CE is Perpendicular to produced B
part of BO, D C
BF is perpendicular to produced part of CQ.,
Clearly point of inter
Thus A is

section of produceq part of BF and CEjs 4
orthocentre of AOBC.
19. ABCDisa parallelo

gram. L and M are reéspectively mid poi
ABand AD. Proye th ivi

intersects diag Pectively at
the points P QandR.

Qis mid Point of A,
CMand DQare mediang of AACD which
intersects ¢ L

Hence p is centroid of AACD.
DpP »

i e ]
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.. (i)
OB [diagonals of parallelogram bisect each other|
wlnq:‘ . QR+ RB .. (i)
. Dl S pQ-QR* 2QR (from (i) &(ii))
2 R
L, Q- ((32) pp + PQ=QR + RB
o FOOSRN7RE (-« PO = OR ;

N‘“np _RB +PQ =0K) .o (iv)

e (V)
PR~ ~
that sum of any two medians of a triangle is greater than the third
20- Pﬂ:;'caﬂ (LL“JFIT the P”’Pt'r!_v)
3 an. .
mll. L n the given figure, | -
goluti® gE and CF are medians of triangle ABC.
AD, PE
 is centroid of AABC. . i
'D " pmduced to H such that AG = GH
GD it
Now, 5€€ the triangle AABH, &
Here F is mid point of side AB and G, isthe mid B S = C
point of a side AH.
Gl BH = GC Il BH . (i) 7
Now, see the AACH.

here E is mid point of side AC and G is mid point of side AH.
EG || CH = GB |l HC

from (i) and (ii), BHCG is a parallelogram.

.. (i)

BG = CH and GC + BG > GH [CH = BG]
o BG# GC»AG (- AG = GH and GC = BH)

| or,%BG+%GC+%AG
| or. BE + CE> AD (-3 BG = BE etc)

21 Inaright angled AABC, LA =90°. If AC=b, BC=a, AB=cand r and
R are respectively radii of incircle and circumcircle of the triangle then

prove that 2(r + R)=b + ¢ [Learn the property]
Solution : Clearly hypotenuse BC = 2R
a=2R
L be
and fﬂ)mr: ‘é- ¥ = 2‘ = bc
e (n+b+c) a+b+c
2
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pocle sace2bc (.2 2
=" A+ +C

2
] b c) (b+c)(b+c+a)

* circles = Sum of
Thus sum Of diameters of two Mutuayy
sides '\\.‘

—

=
P L=
"

—

. ; llel to BC and ratj
nt figure DE is Para - o
DE and trapezium BDECis4:5 Whyy A

E:BC?
(b) 2:3
(d) None of these

) . EF and CD are parallel
he given figure AB,
et EG -5, G - 10 4
i 15cm and DC = 18 cm, What is the value of

AC? :
(a) 20 cm (b) 24 cm /
(¢) 25cm (d) 28 cm 4

In the adjacent figure, LABD = LPQD = 4

(CDQ =2 1fAB=x,PQ=zand CD = y
then whicﬁ one of the following is true.

1
-z ) x4

In the adjace
of areas of AA
is the value of D
(a) 1:2
(c) 4: 5

e

w

(a) 31;—+

—
[ S ][

o |

y
-
we

© 1+t @ 34y e

4. APQR isright angled at Q; PR = 5 cm and QR = 4 em. Angy, |
given whose side are respectively 3 cm, 4 cm and 5 cm the o A.ABG‘- |
of the following is true ? " Which
(a) area of APQR is double the area of AABC

(b) area of AABC is double the area of APQR
(c) 4£B= 52'2

(d) Both triangles are congruent

5. If ratio of length of ;
- medians of tw g ; :
what is the ratio of their sides ? o equilateral triangles are 3:2the .

(@ 1:1 (b) 2:3 () 3:2 (d) "'3-’):2_
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— rollowing UTangetemrora and orthoce —
hof the following " andorthocentre are coincident ?
hi¢ iriangle (b) Isosceles triangle

In W o 'I'“‘ - = .
r ’,ll1 ?:“:::Il“u'l'dl “'la"gh' (d) nght angl(‘d triangle
he triangle ABC. Let D, E are respectively mid points of sides

.:,,hilt‘ AD and BE intersects at G. Suppose O is a point on AD
A O . OD = 2 . 7.
suc - (2GD)
certion (A): AO = "3
As (246)
4son (R :0D=""3
n A and Reason R are correct and Reason R is a correct

f Assertion A.
A and Reason R are correct but Reason R is not the

Re
»th Assertio

B¢ )

(b) BOt:‘egiS:;:fnZtion of Assertion A.
cﬂfwrﬁo n A is correct, Reason R is wrong,
(c) ::se rtion A is wrong, Reason R is correct.
{:;C is a given triangle. AD, BE and CF are altitudes of AABC.
H Assertion (A): (AB* + BC? + CA?) > (AD* + BE? + CF?)
- F?) + (BF2-BD?) + (CD*-CE») =0

ason (R): (AEZ -A
oth Assertion A and Reason R are correct and Reason R is a correct

tion of Assertion A.
(b) Both Assertion A and Reason R are correct but Reason R is not the

correct explanation of Assertion A.
(c) Assertion Ais correct, Reason R is wrong.
(d) Assertion A is wrong, Reason R is correct.
o ABC is a given triangle. An external point X of AABC is such that
CD = CX, where D is the point of intersection of BC and AX. If LBAX =
/XAC, then which one of the following is true ?

(a) AABD and AACX are similar (b) £ABD < LACD
(c) AC=CX (d) £ADB > £DXC

How many point (s)inthe plane of AABCis equidistant from its vertices ?
(@ 0 (b) 1 (c) 2 (d) 3

Inatriangle ABC, interal bisector of ZABC and external bisector of LACB
meet in D. Which one of the following is true ?

Re

(a) B
explaﬂa

10.

11

(a) LBDC = LBAC (b) £BDC =% LABC
(c) £BDC = £DBC (d) None of these

12. The median BD of AABC meets side AC at D. I BD = 3 AC, then which

one of the following is true.
(@) LACB =1 right angle (b) LBAC =1right angle
(€) LABC =1 right angle (d) None of the above
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14.

15.

16.

18.

19.

20.

~ having diam

- AABC s a given triangle and AD is perpendicular to BC, ¢ i

en figure, M is the mid pomt of'line -
t A

Tt

wr:ojid, Mgt:nd AB are drawn at
th e sidzh;f the line. The radius of a circle
e mm - . .
touching all the three semicircle is o s .
2 “ 3 d) a
(a) %Q_ (b) 2 3 ) ¢

ncurrency of altitudes of a triangle is callegq

Point _c)f co . i} Ot
?1; E::::e (d) Centroid
C -
Number of circles passing through 31)1 tgfrthree vertices of , . -
ee .
(a) one (b) two (c (d) mﬂhit;ngl%

Consider the following statements :

Statement-I : Suppose PQR isa triaflgle w.ith'PQ =3cm, Qg i
RP =5 cm. If D is a point either outside or inside of the Plane ﬁft(r?l%
then DP + DQ + DR > 6 cm. g

Statement-II: APQR is a right angled triangle.

Regarding two statements described above which one of

the fOllg :
is true.

(a) Both statement I and II are true and statement g is 5

- explanation of statement 1. mmﬂ
(b) Both statements I and II are true but statement II is not the ¢

explanations of statement 1. ¢

(c) Statement I is true and statement II is false,
(d) Statement I is false and statement II 1s correct.
length of three sides AB, BC, CA are rational numbers, he
Which one of the following is true ?
(a) AD and BD both must be rational.
(b) AD must be rational but BD
(c) BD must be rational but A
(d) neither AD nor BD is nece

Centroid of AABC is 8 c
median passin

(@) 20 cm

is not necessarily rationa].
D is not hecessarily rational.
ssarily rational.

m away fro
g through vertex A4 »

m vertex A. What is the length of




i ',_ﬁL‘i‘ﬁ (b) 3:2
: (d) data inSUfﬁCient
is le bisector of £ A of .
y: AD is ang of the triangle 4
&..“-ﬂq 7Cm'AC.—.:chthenBD=3m‘andCDL§cmBC.lfAB:
. ) : The angle bisector AD of the triangle divides base BC in
.on = )
l{.y" s B:AL.
, pali€ rtion A and Reason R are correct and R .
the sS€ : €ason R is
(@ ’d;a?lation of Assertion A. ° correat
ex s Add ertion A and Reason‘ R are correct but Reason R is not the
®) pot explanation of Assertion A.
r ion A s correct, Reason R is wrong.

© Ass€ A is wrong, Reason R is correct.

§) Assertion .
( e incentre of ABC and £A = 30°. Accordingly what is £LBOC?
. 08 tw_ (b) 105° (c) 110° (d) 90°

P2 1 )
(a). ntroid of AA BC and AD, BE, CF are its three medians. If area of
0 is €& 15 cm?, then area of quadrilateral BDOF is—

Eew ®30em’ () d0am?  (d) 25 cm?

C are respectively orthocentre and circumcentre of APQR. Point

0 are joined and produced part meets side QR in S. If ZPQS =
£QCR =130, then ZRPS =7

) 30 (b) 35° (c) 100° (d) 60°

from the circumcentre O of the triangle ABC perpendicular ODisdrawn
2

o BC.1f LBAC = 60° then what is the measure of ZBOD ?

(a) 30° (b) 90° (c) 60° (d) 45°

0O is the circumcentre of a triangle ABC. If ZBAC = 85° and ZBCA = 75°

then what is the value of LOAC?

(a) 40° (b) 60° (c) 70° (d) 90°

23 In a triangle ABC medians CD and BE intersect at point O. What is the
ratio of area of AODE and AABC?
(@) 1:6 (b) 6:1 () 1:12 (d) 12:1

29. Suppose O be incentre of AABC and D is a point on side BC of AABC
such that OD 1 BC. If £ZBOD = 15° then LABC =?
(a) 75° (b) 45° (c) 150° (d) 90°

3. Theradius of incircle of an equilateral triangle is 3 cm. What is the length
of each median of the triangle ABC ?

(@) 12 em (b) %crn () 4cm (d) 9 cm

pand

31 Tis the incentre of the triangle ABC. If ZABC = 60°and LACB = 50° then

LBICis
(a) 55° (b) 125° (C) 70° (d) 65°
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"~ the value of ZBACT ¢
(a) 20° (b) 40° (c) 550

33. Which groups of centres of a triangle giver, belo
line (i.e., centres are collinear) w
(a) Incentre, circumcentre, centroid
(b) Incentre, orthocentre, centroid
(¢) Circumcentre, orthocentre, centroid
(d) None of these

34. If distance between orthocentre and Circumcengy, -

then what is the distance between its centroid ang . a Hiay
8 lrcum o Sy,
3oy

35. Which pair of centres given below lie outside the tr:
(a) Circumcentre and centroid (b) Incentre and ;"ngle?
(¢) Circumcentre and orthocentre troig
(d) None of these

36. What is the distance between circumcentre ang
angled triangle ?
(a) Equal to hypotenuse (b) Half to hYPOl‘Enuse
(c) One third to hypotenuse (d) Two third to |

A

YPOtenuse
37. If hypotenuse of a right angle is 15 cm then what is the distay,
its orthocentre and centroid ? “eben%
(a) 5cm (b) 10 cm © Bem (g Q.

38. A non right angle bisector of a right angled isosceles

triangla 4: .
the triangle in those two parts, whose area are in the ratio, gle divig
@ 1:1 (b) 1:42 (¢} 122 (d) 123

39. Ina AABC, BC=9cm,AC=40cmandAB=4lcm.

If bisector ofan&
A meets side BC at D then ratio of area of AABD ad AABC is
(a) 40:41 (b) 9:40
(c) 9:41 (d) 41:81

Directions (40—42) :Ina triangle ABC, AB=5cm, BC =6 cm and CA=;
cm. If bisectors of LA, 4B, £C respectively meet sides BC, CA and ABatD,
E, F and I be the incentre of the triangle then

40. Whatis BD:DC?

(a) 5:7 (b) 7:5 (c) 5:6 (d) 6:5
41. What is the length of AE?
35 e
(a) %cm (b) 6 cm (c) -lfgcm (d) 170 .
42. Whatis CI: IF? _
(@) 2:1 (b) 11:7 (c) 3:1 (d) 13:5
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/ Lenue or inangle
207

i leis S g
- meter of a triang . and its ¢ L
sﬂ“'peﬂ een G and centroid of the triangelztfr:]d is G. What is the
L of the Biver triangle ? rmed by mid points
i es
the ' -5— C _5_

& 3 three medians of a triangle are respecti
] wnﬁ’h 0’: what i the area of the triangle in lc’mzl:ely 9cm, 12 cm and
i 15 om the ('b) 72 (C) 96 (d) 36
: ight angled tri :
@ of 8 jsosceles 118 g angle is | th .
tré ey ) en rati
f iﬂ‘-’e;; formed by joining I to the respective vertices of tri:nc;: :: ol
¥ gang . I
tri ‘ff 7,
:I:ﬁ ®) 2 - zﬁ:ﬂ_l
(@ yodE-1 J2 +1 (d) None of these
ed isosceles triangle £C = 90° and [ s its i _
¢ AAIB and AABC is w1 incentee: their
3l b) 1:42-1 () 1:42 d 1:2

a;lgl e is formed by joining mid points of sides of a triangle and a

i . rlSht aﬂgl

b N

o A.mgle s formed again by joining rmd points of its sides. The ratio of
grian s triangle to the area of original triangle is
ar;al": (b) 1:8 (c) 1:16 (d) 1:64
(a- ioe @851 :Ina triangle ABC if side AB =c =4 cm, side AC=b
Dlrand BC=a= 7, then answer the following questions
cm . .
26 e len gth of median AD is
8
1 53
@) %3. cm (b) 2«[5—5 em  (c) E cm (d) % cm
) FAD S bisector of angle A then length of BD is
49,
21 12
@ _I_SQ (b) T © (d) %
o 1fAD be the altitude then what is BD incm ?
39 29 69
ok ®) 12 (© 17 @ 12
51. If AD be the altitude then BD : DC?
(a) 29:69 (b) 69:29 (c) 29:39 (d) 39:29

2 [f area of a triangle is 81 cm? and its semiperimeter is 27 cm then area

of incircle of the triangle is
(a) 6m cm? (b) 3mcm? (c) 18mcm?  (d) 9n cm?

33. Ifsides of a triangle are respectively 5cm, 6 cm and 7 cm then radius of

the circumcircle of the triangle is
17
@ 9 em (b) % cm (c) f% cm (d) 5 <
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208

54.

55.

56.

57.

58.

The sides of a triangle are v >

circumcircle is
(a) 5 cm

- - 8
The sides of 2 triangle aré . .
circumcircle and incircle of the triangle 18
(a) 23 cm (b) 11.5cm

The sides of a trian

(b) 75 cm

Ce

be
AN

. rcumeentre is
29 cm (d
¥ Tty

If ratio of sides of 2 triangle are 4 : 5 : 6 then what ig i

circumradiu

ratig
(C) o o d (d) 16:5. of

(@) 2:1
ide of a triangle is two more than double of ji
s

The greatest :

side while middle one is on€ unit less than greatest side. If the loy

<ide is equal to the least odd prime number then ratio of cirmf:: loy
a

and inradius of the triangle 15 diy

(a) 12:7 (b) 7:2 (c) 7:3 (d) 4:1
59. InatriangleABCifA=90°,b=3andc=4thenR:ris
(@) 5:3 (b) 7:3 () 3:2 (d) 5:2

61.

60. Ifsidesof a triangle are 3 cm,

57 () 58 (b) 5
Scanned by Cémfﬁ"hS”EéiﬁﬁéF&')” 9. (d) 60. () 61 (a)

4 cm and 5 cm then what is th
e

between its incentre and circumcentre ?

(a) 3 cm (®) (3 em
5
() 7 cm (d) None of then

If triangle formed by medians of a right an i

gled triangle is al :
angled triangle then whatis the ratio of sides of t AG1€15 als0 a righ
triangle ? of the original right angleg

(@) 1:42:43 (b) 2:43 : 47
(c) 42 :43:45 (d) 3:4:5

203

10.(6) L@ 126© 1B
;2. Ec; 19. (b) 20. (¢) 21. ((C; z ?3
34. (Ii) ;; Ea) 2. () 29.() 30.(d) 31 @) 20
2.(d) 4. (fl) %. (b) 37.(2) 38 (b) 39. () 4.0
50. () 51, ) 44 ) 5.0) 6 (@) 4. B0
.fa) B2 (d) 53. (c) 54 (a) .55 (b) 56. ()




()

3. (@ -

4. (d)

5. (c)

6, (c)

(o °

Centre or Inangle 209

,Exaplanation

DE | | BC and : area (AADE) : area (trapezium BDEC)=4:5

AABC ~AMADE

‘ 2
f AADE _ _QE)

e (B8

area of

18

In triangle POR,

QP? = (502 - (4} =QP=3
Since sides of AABC are also 3 cm,
therefore the two triangles are congruent.
Ratio of medians of two equilateral triangle =
ratio of their sides =3 :2

All the centres in, an equilat.ere-l :
and orthocentre are also coinciden

5cm

4(:m:5cm d4on

Q P

i id
] triangle are coincident, SO centro
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=4AD,00-%AD |
We know that centroid divides median in ¢}
Therefore, AG = § AD,GD =3 AD

"atiﬁ

(A) OA= %AD
1 1
1 _2GD _
4 =(2GD)3 =53~ [rom ()]
E 2.\ 1 74
| (R) OD=%AD=(7-§AD)-SXZ._€G :

Hence (A) is true and (R) is false.

8. (b) (A) We know that in a right angled trian
greatest side.

| In AABD, t
' AB? > AD? o (i)

A
In ABEC,
BC? > BE? o D E
In AACF,
AC2>C,F2 cach (Ili) B
D

adding (i), (ii) and (iii)
(AB®+ BC? + AC?) > (AD? + BE? + CF?)
Now (R), (AE?>- AF?) + (BF? - BD?) + (CD? - CE?)
= (OA?- OE?) - (0A?- OF?) + (OB? - OF?)
-(OB% - OD?) + (OC? - OD?) - 02

Iy

= 0 -OE)
Both (A) and (R) ave correct but (R), (A) is
not the correct explanation of (A). 4
9. (a) InADCX,
CD = CX (given) :
£3= L4 (opposite angl
es of i
. g equal sides)
Hence, ,4- L5
In AABD and AACX, B <
£1=£2 (given) 2
L4 =/5
}

AA ~
BD ~ AACX (A_ 4 condition) £
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iyern,
. lt" G‘“ _ BD = DA
Itis POSSible only when AABC is a right angled D
tfiangle‘
_2a => AM =a B

a
= (f + 2)
AOCD isan isosceles triangle and M is mid point of CD

(- OC=0D)
LOMC =90°

(n AOMC, OC* = OM? + CM?
2

- (ret] (8

a
= I=3

14, (b) Point of concurrency of altitudes of a triangle is called orthocentre

A

; orhtocentre

non collinear points.

15. (a) One and only one circle passes through three

6. (a) 3+ 42 = 5 = triangle is right angled. P
In ADOR, DQ + DR > 4 5
In ADPR, DP + DR >5 .
In ADQP,DQ + DP >3 g g
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-~ Centre of Triangle

® 5 the figure,
A will be divided into 6 equal parts.

2

Ared of quadrilateral BDOF = 2 x area of AOAE

=2 % 15 =30 cm?
% (b) In APQR-'
LOPR=1% £QCR= 3x130°=65°

£LPOR = £LPQS =60° (given)
/ PRQ = 180° — 65° — 60° = 55°
O is the orthocentre

/PSR = 90°

Thus in APSR

ZRPS = 180° —90° — £PRS

213

F E

= 180° — 90° — 55° (i LPRS = LPRQ =90°)

= 35°
LRPS = 35"

%. () LBOD =% x LBOC = % x 120° = 60°

27. (a) 4B =180°-75°-85°=20°
. LOAC=24LB=40°

28. (¢) In AODE and ABOC,

LBOC = LDOE

LDEO = LOBC

LODE= £OCB

oth triangles are similar.

AODE _ DE?
ABOC ™ g2

DE | | BCandDE:%BC

Area of AABC = 3 x Area of AOBC

AODE AODE 1 DE? 1(1)2=lxl=
AARC G

AABC "3xABOC~3 gcz~3'\2

29. (¢)

BO is bisector of 2B

£LODB = 90°;

LBOD = 15°

LOBD = 180° - 90° — 15° = 75°
LABC =2 x 75° = 150°
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FAIOTOI AL AR AL D RO
angle

geral £}

30

- A=40" tre all the three centres are in a ling,

' t incen
(c) Note that excep entroid (G) and circumcentre (0) alw

. The orthocentre (P), c -
pus on a straight line and PG:GO=2:1. e

As in question PO = 6 cm

4

0G=1x6=2cm
" : iangle circumcentre and orth
. (¢) Inanobtused an.gled triangle circu orthocentre alwa“
lie outside the circle. _

A
36. (b) Inthegiven figureABACisa rightangled triangle. o
which subtends right angle at A. Clearly A is the A
C

orthocentre and O is the circumcentre. B
OA = OB = OC = radius = %—Q - hypotenuse

35

2
37. (a) If P be orthocentre, G be centroid, Obe circumcentre then £G _2
G™1
But in right angled triangle OP = hypotenuse - 15 cm
2 L
2
PG=350P=%x1 _50m
38. (b) In figure, LA=90°, /B = /C = 45° 2

CD, is bisector of non right angle C
We have 4D _ AC

JAC kg

Hence, M _ %XADXthght
AreaAABD ~ 1
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. isa ﬂsht angled tﬁmsle with G s 9¢e
gee the figure:

B
Disblsectorof/_d
%8 %g- I"-&CD = 40k, BD = 41 e
D
\ BD 2"BD><AC J
| AmaAA 40 k
\ ~wabABC  1xBCxAC .
_ BD 41k 40 A
1 =~ BC ~ 40k + 41k E%"
AB _ 5
o BD:DETACT7
0
\
E_AB_5
h o @ %E—BC 6
5 35
AE_—..--S—_'_'EX7= 1(.‘.1'1:1
\ClI CA+CB _7+6 13

—_— i e e, AT

W 4 ; .
(d) The two triangles mentioned in the questions have centroid at the

\ £. same point.

x T . 924122 =81+ 144 =225 =157

9, 12 and 15 are sides of a right angled triangle.

Area of triangle = -3‘ (Area of triangle formed by taking medians as side
J of the triangle)
i
=3 >-:(32—}<9><12)=——«4>~<9>~:2=72|r:m2

—_ e s —m———

B
then AB = x2 +x2
F
. araAAIB  _ EXH: X_AB % e 4 'i
\) area A ABC %-xCFxAB i ih
i
IF 1 iE
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46.

47.

48.

49,

50.

51.

54.

or, 2(T'+R)-_=8+ 15=23
o, r+R_23

ﬁ-—l_ “
o e

Remaining area = area of (A CIA) + area of (4 Cipy _

B}’ S}’mmetry area of A CIA = area of ACIB = 2"'2@ S

(a) See the solution of question no. 45.
; o
. 4%8_ 1
() Required ratio = 1 ~ 16

(b) AD = %:/m

2
- La(6] +2(4] -7 = 37V < L s

7x4 28 14 ;
(d) BD= 0 =E00=10""5

© B AB2+BCP-AC* _P+d’-b _42472_g

2BC B S A
29

(a) From above question, BD = {7

B2 +a*-c*  36+49-14 69
andCD= "5~ =" 537 =712

. BD:DC=29:69

L@ r=2_81

Area = r? = n(3)? = 9t cm?2

- () Area of triangle = ;/s(s - a) (s - b) (s - c)

R=4abc _5x6x7 35
44 7 4x646 ~ 146 ™
(a) "t 62 4 82 = 102
Given triangle is right angled.

Hypotenuse -
or, 10 = 2r

('-' S= -‘Sd-'_g__'t_z

j

diameter of circumcircle

2(T+R)=a+b,

2 =115¢cm
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7 &3

1 ,1.

if AB ocentre and mid point of hypotenuse Bié e i g
: “.umcentre of the triangle.

be
(%ﬂ) abcs abcs

abc (4k) (5k) (k)

e ()

x6x8 _6x8 _16
A3 TT%3 " 7

) Least odd prime number = 3 = smallest side
’ Greatest side = 2 x3 +2=28and middleside=8-1=7
Now, solve as in above questions.

@, (@ Given triangle is a right angled triangle.

Q=W=5=2R =R=%

A _ s Lbe  _ Bxd 4
r=% = a+b+c a+b+c 3+4+5

_ 2

: . R:r-=5: 2

«. (o Distance between incentre and circumcentre = JR2 - 2Rr

From above question R = % andr=1

2
Requireddistance=(%) —ZX%X1 :—-,\]%5-— =E=J—§~m

6l. (a) Required ratiois 1: 42 : 3. Learn it and try to prove it.
1B

T
i

i

st B

T

1. WAABC, ADis the median and AD = 5 BC.1f ZBAD=30° thenmeasties
of LACB is

(a) 30° o o (d) 45° i
(b) 60 (c) 90 [SSC Tier-1 2012]
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2 WG is the centroid and 77 777 ANS gf 5
72 em?, then the area of AB?G is ) Ml B
(@) 12emt’ (b) 16cm » - (d) a

: dian wi o 8 ¥
S} C ta the centroid and AD be 8 M€ with lengy, 12 g W
then the value of AG 18 (© 10cm ot
(a) 4 em () B (d) 6 om .
. Is
1 Ois the orthocentre of the triangle ABCi ;gf BOC =120, hsch“-w
& (a) 150° (b) 60 " (@) gp™ ‘&:ﬁ
bl i ISs¢- '
; 5 Circumcentre of AABC is O. If LBAC =85°% ZBCA = ggo r'@r.;i
! . ircum (C) 600 En( Y
(a) 80° (b) 30° (d) 750 “Ogg,
jnof s iR hnvipe s T ;
6. The length of the circur.n-radms of a triangle having Sideg of ﬁ
12 cm, 16 cm and 20 cm 1S
(a) 15cm (b) 10cm (c) 18 cm (d) 16 o
% [SSCEQN
7. 16 D is the mid-point of the side BC of AABC and the are, ot &y
16 em?, then the area of AABC is Mﬁni
(a) 16 em? (b) 24 cm” () 32cm® (d) 48 cm?
ﬁSCThM
ABC is a triangle. The medians CD and BE intersect each oth
Then AODE : AABC is Sratg
(@) 1:3 (b) 1:4 (€) 1:6 (d) 1:12
[ssc ”er-'zoq
AB is a diameter of the circumcircle of AAPB : N is the foof :
perpendicular drawn from the point Pon AB. If AP — o
thmthelengﬂ\ of BN is P AP 8cmand3p=6u
3.
(@) 36 cm (b) 3em () 34cm (d) 35 cm
- The bisector of /4 of AAB [ssC Tier] 21
bt E. T C cuts BC at D and the circumcircle of the
a) AB:AC= BD:DC
(c) AB:'J‘D:AClAE (b) ADAC:AEAB
(d) AB:AD‘——-AE:AC
11. Ois the centre of the c [5S5C Tier-1 201
€ circle '
:fut £BAO =30, /BCO - -.foiS::?dgihm“gh the points A, B and Csud
A 70 (b) 140° ( AOC = x°. What is the value ofz!
12 1n an o R @280
~ " an obtuse angled ¢ [SSC Tier-1205
Drthocentre lf /B I_’l_angle ABC, Z_A is th J
(a) 108° (S)C 1224 en LBAC i € obtuse angle and O is the
(c) 136°

(d) 116°
I Tier-
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Centre of Triangie 219

the twO mediansofaA/_‘lBC and G be their int S,
JCFP® ~ 0. Then AO:0Gis T

af”;;;cut"fb) 1:2 () 2:1 (d) 3:1

) rpt" Wll [SSC Tier-12012)

@ g meentre of AABC and £A = 50°, then the value of ZBCS
, ¢l
5o ) 40° € 58° (d) 80°
* s 00 [SSC Tier-12012]
@ 0 § AABC and £A = 60°, then the value of ZBIC is
q-centr® 00 (c) 150° d) 110°
the i (b) 120 (d) 110
i1 o0’ [SSC Tier-12012]
# @ : ntre of the triangle ABC with circumradius 13 cm. Let
. the circum CEJD " perpendicular to BC. Then the length of OD is

* 0‘5’ 24cmaﬂd (b) 4cm (c) 5cm (d) 7cm
BC]: J3 cm [SSC Tier-12012]
4 troid Of AABC and AG = BC then ZBGCis

.. the cen 90° (c) 60° (d) 75°
G (b)

i 45 [SSC Tier-12012)
(a .« AD, BE and CF of AABC intersect at point G. If the
The three mecfflag‘o 5q. cm then the area of the quadrilateral BDGF is

i o ofMBC is (b) 205sq. cm (¢) 30sq.cm  (d) 10sq. cm
@) 1559 cm [SSC Tier-1 2012]

\BC, LB = 90°, LC = 45° and D is mid point of AC. If AC = 442

W 5:1; then BD is _ 7 uni

) (b) 2 unit (c) 242 unit (d) 442 unit
(a) % unit [SSC Tier-12012]

T e =

| s ) 4® 5@ 60 7@ 8@
:f:; 13: ::; n k) 12 () 13.(d) 14.0) 15 ® 16.()

. I Exaplanation |

L (b) AD=-12-BC==-AD=CD=BD g

InAABD, AD = BD = LABD = LBAD

o, LABD = 30°
. LADB =180° - 30° — 30° = 120° =
And LADC = 180° — 120° = 60° B D

But,AD:CD w LACD = LDAC o
= LACD + /_DAC=180°—60 =120

) " s AT 12&._ °=/ACB
Scanned by CamScanner “n



| (b) In figure AD, BE and CF are altitudes P
4.

In ABFC, LBCF= 90°- B
In ABEC, LCBE = 90°-C
In ABOC, 120° + (90° - B) + (90°

~C)=180°

B+ C=120°
/A = 180° —120° = 60°
LABC = 180° — 80° — 85° = 15° 8"
LAOC =2 x LABC = 30°
In AOAC,
Let ZOAC =6
LOCA =8 (.- OA=0C =radius)
.. 8+0+30°=180°

= #=75°
6. (b) ".r 122+ 162 = 202

. Thisisarightangled triangle. The diameter of the circumcirdle of the

triangle is hypotenus of the tri
s g e triangle (Recall that angle of semicipg,

or,

5. (d)

Circumradius = E}’POt___;lu_sg = “fQ =10 cm
7. (o) Areaof AABC 2 X Area of AABD = 2 x 14 32 cm?
= CIn

(Recall that medj b ;
8. (d) Area of triangle Slaneaivides triangle into two equal parts)

troid of ADEE.
I'ea of ADEP)

Centroid O js also the cen
.. Area of A =
DOE - 3 %(A

x
w L 1
3 *(gArea ofAABc)
X Area of AABC
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—

B is @ Oof MPB’ th
angle 1s right angled. Srefore £APB _ o

P

l", us
J. Th ,‘(62/"'5‘-10
i 1
red
T gx6=7 X PN 10 !
£ X
ob 2 24
.4-&-'"5'

pN=10
2
pg?-(PN)

BN =
2
s (24) _430%-24> 13

z

ﬂfv

AD s pisector of LA

(a) If AB _ BD

then ‘4C = DC
(Itis very important property, learn it) g
R . OA=0B= radius of circle C

i ® . LOBA=LOAB =30°
_ 180° — 30° — 30° = 120°

Simil
/BOC = 180° — 40° — 40° = 100°

| X 4' :
. srom figure, LAOC =360° ~ LAOB — LBOC - ‘
’f — 360° — 120° —100° = 140°

4 1 (b) Inthegiven figure ABCisanobtused angle
Iﬁ " triangle. AD 1 BC, CF 1 BA (on produced

. part) and BE L CA (on produced part). Al-

tltudes AD, CF and BE, intersect at point O. > "

‘ S
B

A

D
A
[\
40°

D

E

Concentrate on Quadrilateral AFOE, ’
Here, LAFO =90°, LAEO = 90° .
and LEOF = £BOC = 54°
. LFAE =360° — 90° — 90° — 54° = 126°
From vertically opposite angle, ZBAC = LFAE = 126°

4
)

B ) AAOE ~ AADC (.- FE| | BC = LAEO = LACD)

AO . . -

AD~ AC % (-+ E is mid point of AC)
) By AG 2
I.,; ut ==L D=_

Scanned by CamScanner



= i) AD Fal AG_- 2 Fay 2 1 4
= 4A0=3AG
= 4A0=3(A0 + OG)
= AO=30G
A0 3
OG 1
[Shortcut : O is mid
> 50'9 = 1000
14. (b) £BSC=2x
| "+ LSBC=1,SCB

In ABSE o
100° + 22BCS =180

80° _40°
2 40 .
80° 'ZQ
LBIC=180"—2"
o B+C| _180°- (ISO;A)
= 1809"' (_-2_——) =

=90° + 521 (shortcut, learn it direct)

(AD Take help of this fact to solve the
point of A"

= /LBCS=

=900+§-gf'=1200

16. (c) See the figure &

13 40

B

OD = {OB2-BD? = /169-144 = 425 =5

17. (b) - GD = £ AG

: = &
. GD =5 BC

or, GD=CDand GD = BD

LDGC=4DCG =9 (See the figure)
<LDBG = £BGD - a (See th
InABGC,
C+a+0+9 = 180

or, &+9=90°=£BGC

e figure)

Scanned by CamScanner



Centre of Triangle

e of BDGF
- ,} Area of (ABGC) + Area of (AABG) E
4 (3xs0+3xe0)-20 i
B
D C

jes on the semicircle whose centre is D

@ AABC!

* ek



