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(Triangle (Sheet-OSD

We will study 4 types of centres of a triangle
ge ;ok fHke d 4 idk d dink dk veé;;u djx
(i) Incentre/Vvrh din

(ii) Circumcenter/cka din

(iii) Centroid/dind

(iv) Orthocentre/YyEC din

Angle Bisector : A line which divides an angle
in two equal parts is called the angle bisector.

dk.k lef}Hked % ,d ,Ih j[k t fdIh dk.k dk nk cjkcj
Hixk e foHkftr dj n] dk.k lef}Hktd dgykr g

A

o » B

If line OP divides ZAOB in two equal parts, i.e.
Z/AOB

Z/AOP = /BOP =
bisector.

;fn j[kk op, zA0B dk nk cjkcj Hrkxk“e foHkftr
ZAOB

, then OP is an angle

djrh g] vFkr ZAOP = /BOP =
dk.k lef}Hked gkrk gh

] rk op

Angle bisector of an angle of a triangle

fd I fiHke dk.dk.k Lef}Hked

Interior or Internal Exterior or External

virfjd kv ckgjh ;k cka

Internal angle bisector of a triangle : If a line
bisects the Internal angle of a triangle, then it
is called internal angle bisector of a triangle.

fdlh e dk virfijd leffiked & ;fn dko jik
fdlh ekt d virfijd dik dk BHGEr dj re sg
fiHkt dh virfjd dk.k fisked dgykrh gh

CENTRES OF TRIANGLE/f*Hk€ d d&

[CLASSROOM SHEET]

If line AD is such that /BAD = Z/CAD, then AD
is the interior bisector of the angle A.

;fn j[kk AD bl idkj g fd ZBAD = ZCAD, rk AD
virfjd dk.k A dk fHHktd dgykrh gh

A

B C
D

The Internal bisector of an angle of a triangle
divides the opposite side internally in the ratio
of the sides containing the angle, i.e.

fdIh fHHEd fd I dk.k dk virfjd lef}Hked foijhr
Heek dk dk-k.dk cuku okyh nkuk Heekvk d wvuikr e
vrifoHkfer djrk gh

BD AB

CD AC
In AABC, AD is the internal bisector of ‘A,
meeting the side BC at D. If BD = 5 cm, BC =
7.5 cm, then AB : AC is:

AABC €] AD] A dk virfjd f}Hktd (internal
bisector) ] tk Hitk BC I D 1j feyrk gt ;fn BD
=5 lel, BC=7.5 lef] rk AB: AC D;k g\

SSC CPO 27/06/2024 (Shift-01)
(@) 1:2 (b) 1:3
(c) 3:1 (d) 2:1
In AXYZ, if XY = 5 cm, XZ = 7cm and Q is a

point on YZ such that XQ bisects /X, then find
the value of YQ : QZ.

AXYZ €] ;fn XY =5 cm, XZ = 7cm VIj Q] YZ
ij ,d fcn bl ¢dkj g fd XQ, «X dk lef}Hkftr
djrk g] rk YQ : Qz dk eku Kkr dhft,A

(@) 7:5 (b) 5:12
(c) 7:12 (d) 5:7
In a triangle ABC, the bisector of angle BAC
meets BC at point D such that DC = 2BD. If

AC - AB = 5 cm, then find the length of AB
(in cm).

Aditya Ranjan (Excise Inspector))
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,d fiHkt aBc e] dk.k BAC dk lefiHiktd BC 1
fcn D ij bl idkj feyrk g fd DC = 2BD gh ;fn
AC - AB = 5cm, 'k AB d yclb (cm e) Kkr dfft,A
(a) 5 (b) 10
(c) 12 (d) 7

4. In triangle ABC, AD is the bisector of ZA. If
AB = 5cm, AC = 7.5 cm and BC = 10 cm,
thenwhat is the distance of D from the mid-
point of BC (in cm) ?
fkHkt ABC e AD, #A dk lefjHktd gt ;fn AB =
5 leh] Ac=7.5 lel vijBC =10 lel g] rk BC d

e¢; fcin 1 D dh njh (leh e) Kkr djh
SSC CGL 23/08/2021 (Shift- 01)

(a) 2 (b) 1.5
(c) 2.2 (d) 1

5. In a AABC, AD is a median. The bisectors of
Z/ADB and ZADC meet AB and AC at E and F
respectively. If the ratio of AE : BE = 3 : 4,
then find the ratio of EF : BC.
fdlh f4Hkt AABC e AD ,d elfe;dk g ZADB Vij
«ADC d lef}Hktd AB vij AC | @e'lt E rFik F
1j feyr gh ;fn AE : BE = 3 : 4 gk] rk EF 2 BC dk
vuikr Kkr dift,A
(a) 3:4 (b) 4:3
(c) 7:3 (d) 3:7

6. In AABC, ZA = 90°, AD is the bisector o ZA
meeting BC at D, and DE | AC at E. IfAB = 10
cm and AC = 15 cm then the length of DE, in
cm, is:
AABC e /A =90°, AD, 7A dk nfoktd g tk BC dk
D ij feyrk g] vk} DE L AC ;fn AB = 10 lell Vij AC
=15 leh g rk DE dh yclkb (leh e)] gh
(a) 7.5 (b) 6.25
(c) 6 (d) 8

External Angle Bisector of a Triangle

fkHt dk oka dk.k lefpHktd

If a line bisects the exterior angle of a triangle,
then it is called external angle bisector of a
triangle.

-fn dib j[ fdlh fRkE d okd dk.k dk TefyHikrer
dj rk ;g FHt dh oka dk.k lefiHktd dgykrh gh

B D

7—-A
Ifline AD is such that /PAD = /DAC = (T) ,

then AD is the exterior bisector of the angle
ZA.

;fn j[kk AD bl idij g fd ZPAD = /DAC =

(”;Aj, ri AD, 2A dk oké lefiHktd dgyirh gh

The external bisector of an angle of a triangle
divides the opposite side externally in the ratio
of the sides containing the angle.

fdlh fHt d fdlh dk.k dk oka lefiHktd foijhr
Hetk dk dk.k dk cuku okyh nkuk Hktkwk d wvuikr e
okarh foHkftr djrk g

BD AB
CcD AC

If the given figure, 2/EAD = ZEAC, BC = 40
cm, BA = 8 cm and CD = 24 cm, then AC is
equal to

fn; X; fp* e 2/ZEAD = Z/EAC, BC = 40 leli] BA
=8 lel vij cD =24 lel'g rkAc cjkcj g b

E

B C D
(a) 2 cm (b) 6 cm
(c) 3cm (d) 4 cm
In a triangle ABC, AB: AC=5:2,BC=9cm.
BA is produced to D, and the bisector of the
Angle CAD meets BC produced at E. What is
the length (in cm) of CE?
fHkt ABC e AB: AC=5:2, BC =9 cm (i BA
dkD rd c<k;k tkrk g vkj dk.k cAD dk lef}Hiked
c<kb xbo BC I E 1j feyrk gt CE dh ycko (leh e)
Kir dij

SSC CGL 13/08/2021 (Shift-02)

(a) 9 (b) 10
(c) 6 (d) 3
Incentre/Vvridin

The point of intersection of the internal
bisector of the angles of a triangle is called the
incentre.
virkdin % fxHke dh vikrfjd lefHikedk dk ifrPNn
fcin vridin dgykrk gh

A

B D C

Aditya Ranjan (Excise Inspector))
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If AD, BE and CF are the angle bisectors of the

/A, /B and ZC respectively, then all the three

bisectors of the angles pass through a point,

which is called the incentre of the AABC. It is

generlly denoted by 'T'.

;fn AD, BE Vkj CF Je’lh <A, #zB Vkj «Cc d

lefpHktd gk rk dk.kk d IHh lef}Hktd ,d fcln

I gkdj xtjr g] fel AABc dk vridin dgr gh bl

Tell;rh 1 1 fuzifr fd;k thrk g

In other word, the incentre is the centre of the

incircle of a triangle.

nlj "knk €] vridin fHt d vrolk dk din gkrk gh
A

B C

I - Incentre of AABC

I —» Incentre of the circle.

Properties of incentre/Vvridin dh fokkrk,

(i)

(id)

All the three internal bisectors of the angles of
a triangle pass through a point (incentre).

fdih fkHkt d BHb wvikrfjd. lef}Hked ,d fcln
(vridin) 1 gkdj xtjr g

The incentre of the triangle is equidistance
from all the three sides of the triangle and the
distance is equal to the inradius.

fHce dk vridin ke d riuk Hkgkwk | Leku njh i)
gkrk g vkj ;g njh vk f=T;kd.cjkej gkrhgh

A

r

B E C
If circle touches the side AB, BC and AC at
points D, E and F respectively and I be the
incentre, then
;fn olk Hktkvk AB, BC Vkj Ac dk @e’kh fcinvk D, E
Vvikj Fij Litk djrk gk vkj 1 vridin gk rk
ID = IE = IF (inradius)

(iii)

10.

Note : The bisector of the angle ZA of AABC
may or may not intersect side BC at point E
where the incircle touches the side BC of the
triangle and the same in true for other angle
bisectors.

ukV % fkHkt AABC d dk.k zA dk lef}Hktd Hetk BC
dk fcin E ij ifrPNn dj Hih Idrk g ;k ugh Ho dj
Idrk g tcfd vriolk fHkt dih Heek B dk Li "k djrk
g vk ;g nlj leftktdk d fy, Ha IR; gh

A

B DE C
The bisector of angle /A meets BC at D and

the side BC touches the circle at E.
2A dk lefitiktd BE dkfein D ij feyrk g vij Htk
Bc olk dk E ijLi'k djrh gt

oBIC=Z + “A orooe+ £A
2 "2 2
oarc=% + 2B o0+ £B
2 " 2 2
oaB=Z + 25 oroo0+ £
2 "2 2

In AABC, <A = 88°. If I is the incentre of the
triangle, then measure of /BIC is:
AABC e, <A = 88° gh ;fn fHkt dk vride g] rk

«BIC dk eki crkb,A

SSC CGL 12/04/2022 (Shift- 02)
(a) 112° (b) 134°
(c) S6° (d) 68°
In a AABC, the bisectors of /ABC and /ACB
intersect each other at point O. If /BOC is 125°,
then the /BAC is equal to:
AABC €] <ABC Vij «ACB d lef}Hktd ,d nlj
dk fcn o ij ifrPNfnr djr gh ;fn «BoC dk eku
125°g] rk «zBAC dk eku fdld cjkcj g\

SSC CPO 05/10/2023 (Shift-01)

(b) 78°
(d) 70°

(a) 82°
(c) 75°

Aditya Ranjan (Excise Inspector))
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(iv)

11.

12.

13.

In AOPQ, Z0 = 50°, /P = 70°, and the bisectors
of /P and £Q meet at R. Find ZPRQ.

AOPQ, 20 = 50°, /P = 70° Vkj «P rfk «Q d
lef}Hiktd R 1j feyr gh «PRQ Kkr dhft,A

(a) 118° (b) 125°

(c) 120° (d) 115°

In AABC, O is the point of intersection of the
bisectors of /B and ~A. If ~\BOC = 108°, then
«BAO =7?

AABC e, O /B VK <A lef}Hktdk dk ifrPNnu fcn
O gh ;fn ~«BOC = 108° g] rk ~.BAO dk eki D;k
gkxk\

(a) 40° (b) 18°

(c) 36° (d) 27°

In AABC, ZA = 66° and «B = 50°. If the
bisectors of /B and #~C meet at P, then, /BPC
- «4«PCA=7?

AABC e, #A = 66° Vkj «B = 50° g} ;fn «B.\Vj
<C lef}Hiked fcn P ij feyr g] rk zBPC - 2PCA
dk eku fdruk g\

(a) 93° (b) 91°
(c) 81° (d) 83°
The angle between the external bisectors of two

angles of a triangle is difference between right
angle and half of the third angle.

FHE d nk dilk d old TefHikedk d cip 'dk dk.A]
ledkk Vij rilj dk.k d vi/ ok vrj gkrk gk

ZA
ZBPC = 90 - T

Note: If in AABC, the internal bisectors of /B
and ZC meet at O and the external bisectors of
/B and /C meet at P, then /BOC + /BPC =
180°.

14.

15.

(v)

(vi)

Sides AB and AC of AABC are produced to
points D and E, respectively. The bisectors of
«CBD and /BCE meet at P. If /A=78°, then the
measure of /P is:

AABC dh Htk, AB vkj AC dk @e’ fcn D vkj E
rd c<k;k X;k gt zcBD vij «BCE d lenfoHktd
fcn P ij feyr gh ;fn 2A=78° g] rk <P dk efi

Dk ghtkk\
(a) 51° (b) 61°
(c) 55° (d) 56°

The sides AB and AC of AABC are produced to
points D and E, respectively. The bisectors of
ZCBD and /BCE meet at P. If ZA = 72°, then

the measure of /P is:

AABC di Hithvk AB vk AC dk @e'lh fcn D vikj
E rd c<k;k x;k'gh 2.€BD vij #BCE d lef}Hktd
P i feyr gh ;fn 2A = 72° g] rk «P dk eki Kkr

dhft, A

SSC CHSL 10/07/2024 (Shift-3)
(a) 55° (b) 65°
(c) 54° (d) 35°

The ratio of area of triangle formed by incentre
and two vertex are in ratio in their correspond-
ing sides.

vridin vkj fkHe d nk "k 1 cu fkHkek d {kekaQyk
dk vuikr mudh Ixr Hkevk d vuikr d cjkcj gkrk gh
Ar ABOC : Ar AAOC : ArAAOB=a:b:c

B C
a
Incentre divides each angle bisector in the ratio
of length of sum of two adjacent side and
opposite side.

vridin 1f;d dk.k Tef}Hktd dk nk Ixr Hktkvk vij
foijir Hktk d wvuikr e foHkftr djrk gh

a
Here, AD, BE and CF are angle bisectors of /A,
/B and ZC respectively.

Aditya Ranjan (Excise Inspector))
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;0k AD, BE Vkj CF Je'lh ~A, #B vk «Cc d
lefiHitd gh
Al:ID=b+c:a
BI:IE=a+c:b
CI:IF=a+b:c
16. In a triangle ABC, AD is angle bisector of ZA,
AD=6cm, AC=7cmand DC=8 cm. Ifl is
the incentre, find the ratio Al to ID.
fHkt ABC e AD, zA dk dk.k lef}Hktd g] AD =
6 leh] ACc =7 leh vij DC =8 leh g ;fn I vri
din gk] rk A1 dk D I vuikr Kkr dift,A
(a) 6:7 (b) 7:8
(c) 2:3 (d) 1:2
17. The perimeter of AABC is 24 cm and its side,
BC = 9 cm. AD is the bisector of /BAC, while I
is the incentre Al : ID is equal to :
f4Hkt ABC dk ifjeki 24 leh g rFk bldh Htk BC
=9 leh g AD, «BAC dk dk.k lef}Hiktd g tcfd
I vridin gh A1 : ID fdld cjkcj g\
(@) 7:5 (b) 5:2
() 3:2 (d) 5:3
18. In the given figure, O is the incentre of AABC.
IfAO: OE=7:5,CO:0D=4: 3 then find
BO : OF?
fn, x, fp+* e] AABc dk virh diz o gi ;fn Ao :
OE=7:5,CO:0D=4:3 rc Bo: OF dk elu
Kkr dift,A
A
D F
o
B E C
kel 69
(@ 13 (b) 75
74 59
(e) 1= (d 77
Inradius/ \/rifT ;k
(i) Inradius of a triangle/ fHkC dh VrifT;k
_A_ Area / {k=ki]y
" s Semi- perimeter / V¥ & ifjeki
19. In a AABC, perimeter is 24 cm and inradius is
7 cm. Find the area of AABC.
(a) 60 cm? (b) 96 cm?
(c) 84 cm? (d) 108 cm?

(id)

20.

21.

(iii)

22.

If triangle is not right angled then find out
inradius by following relation

;fn f=HHke ledk.k ugh g rk vrifET;k futu Ie/ 1
fudkyr gh
A

r=—
s

Where, A = ./s(s - a)(s - b)(s - c)

Find in-radius of a triangle whose sides are 13
cm, 14cm and 15 cm.

ml fkHE dh virk f=T;k Kkr dift, ftldh Hetk, 13
leh] 14 leh vkj 15 leh gh

(a) 4cm. (b) 12cm.

(c) 8cm. (d) 14cm.

A circle inscribed in a right-angled triangle.

The lengths of the two sides containing the
rightangles are 15 cm and 8 cm.

jd dedkk fHkt e 4d olk vrilFkfir gh ledk.k
cuku okyh nk Hkekwk dh yckh 15 eh vkj 8 Teh gh
vriolk dh T ;k'Kkr ‘dij

(a) 4.5 cm

(b) 3 cm

(c) 3.75 cm

(d) 4 cm

Inradius of a right-angled triangle

Fedk.k fHHkE dh virkf(T 5k

_p*b-h
2

H

b
The hypotenuse of a right-angled triangle is

20+/3 cm and one of its angles is 30°. Find the
area (in sq.cm) of the largest circle that can
be cut out from the triangle.

,d ledk.k f4Ht dk d.k 2043 leh g vkj bldk
,d dk.k 30° gh fkHkt 1 dkv tk 1du oky Icl cM
olk dk {kkily (ox lef e) Kkr dhift,A

(a) 180

(b) 75n (4 +2V3)

(c) 300~

(d) 75r(4 -23)

Aditya Ranjan (Excise Inspector))
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(iv) Inradius of an equilateral triangle
leckg fHHKE dh VT ;k
a _side
T 2/3 23
A
60°
a a
60°
B a C
23. PQRis an equilateral triangle and the centroid

of triangle PQR is point A. If the side of the
triangle is 12 cm, then what is the length of
PA?

PQR ,d leckg fHkt g rik fkHkt PQR dk dad fcn
A gh :fn fHE dh Htk 12 Beh ] rk PA di yckb

fdruh g\
(a) 23 cm (b) 83 cm
(c) J3em (d) 43 cm

Circumcentre/ifjdin

Perpendicular bisector : If a line bisects a line
segment perpendicularly, the line is called a
perpendicular bisector.

yic lefpHked % ;fn dkb j[k fddh jK[M. dk yEcor
fHkfEr dj rk j[k yEc lef}Hked dgykrh gh
1

P
el
. ~
. ~
. ~
. ~
. ~
. ~
- on ~
a
A — B
~ .
s .
~ .
~ .
- .
~
~L’

m
If the line LM | AB and AO = OB,
then AP = PB and AQ = BQ
Im is the perpendicular bisector of AB
Circumcentre of a triangle : The point of
intersection of the perpdndicular bisectors of
the sides of a triangle is called the
circumcentre.

fHe dk ifjdin % fdlh fkHke dh Heekvk d o yEc
lef}Hktdk d 1frPNn fcn dk ifjdin dgr gh

OD | AB and AD = BD
OE | BC and BE = EC
OF | AC and CF = FA

Properties of Circumcircle / ifjdin dh fo"k'krk,

(i) All the three perpendicular bisectors of the
sides of a triangle pass through a point
(circumcentre).

fdlh fHke d Hetkvk d THG yEc lefjHiked ,d gh
fcin (ifjdin) 1 gkdj xtjr g
The circumcentre of a triangle is equal-distance

from all the three vertices of the triangle and
the distance is equal to the circumradius, i.e.

fHe dk ifjdin f=kHke d rhuk itk B odeku njh i
gkrk g vkj ;g njh ifjfkT;k deejkey gkrh g
OA = OB = OC = R (circumradius)

(id)

(iii) If O be the circumcentre, then

;fno 1fjdin gk] rk

(a) In acute-angled triangle ABC,
U;udk.k -kt ABC e
£ZBOC = 2/A
ZCOA = 2/B
ZAOB =2/C
(b) In a right-angled triangle, ABC,
ledk.k fHt ABC e
A

./

/ZBOC = 2/A = 180°

ZCOA =2/B =180°-2/C
ZAOB =2/C = 180°-2/B

Aditya Ranjan (Excise Inspector))
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24.

25.

26.

27.

(c) In an obtuse-angled triangle ABC,

vi/ddk.k fHkt ABC €]
A

/BOC = 2(180° - ZA)

/COA = 2/B

/BOA =2/C
If O be the circumcentre of a triangle PQR and
ZQOR = 110°, Z/OPR = 25° the measure of
ZPRQ is :
;fn o, PQR dk ifjdin gk vij ZQOR = 110°, ZOPR
= 25°ok] rk zPRQ dh eki g ¥
(a) 41° (b) 50°
(c) 60° (d) 89°
O is the circumcentre of AABC, given /BAC =
85° and /BCA = 55°, find ZOAC.
0, AABc dk ifjdin gt fn;k g fd £BAC = 85° Vi
/BCA = 55° rk #/OAC dk eku Kkr dift,A
(a) 40° (b) 50°
(c) 60° (d) 80°
O is the circumcentre of APQR and ZQOR =
110° and ZOPR = 25° then the measure of
ZPQR is :
0, APQR dk ifjdin gh fn;k g fd ZQOR = 110°
Vvkj ZOPR = 25° rk Z/PQR.dk eku Kkr dhft,4

(a) 65° (b) 50°

(c) 55° (d) 60°

In the given gifure, S is the circumcenter of
APRQ and X is the circumcenter of ATRQ. If
/RTP = 46°, find Z/XQP + /RQS?

ni x;h viNfr €] s, APRQ dk ifjdz g vij X ATRQ
dk ifjde gb ;fn rk ZRTP = 46°, rk LXOP + LRQS

Kkr dhft;A
R S
P
T P Q
(a) 3° (b) 4°
(c) 1° (d) 2°

28.

29.

(iv)

(a)

If O and I is the circumcenter and incenter of
a triangle DEF respectively, ZEOF = 124°, then
ZEIF = ?

;fn fHt DEF e] O vij I @ekh ifjde vkj wirk
dz gt ZEOF = 124° rk £EIF dk eku gkxkh

(a) 118° (b) 124°

(c) 106° (d) 121°

In the given AABC O is circumcenter of triangle
ABC. BC = DC, ZABD = 20° then 6 ?

fn, x, fp* e] o, AABC dk ifjde g] ;fn BC =
DC Vkj ZABD = 20° rc 6 dk eku gkxk&

(a) 55° (b) 54°

(c) 42° (d) 50°

In a acute triangle, the circumcentre is always
inside the triangle.

fd Ih U;udlk.k f4Ht e ifjdin ge'k FHE d vnj ghrk gh

Circumcentre

In a right-angled triangle, the circumcentre is
mid-point of the hypotenuse.

fdlh ledk.k fHt e ifjdin getk d.k dk eé; fcln
gkrk gA

Circumcentre

¢ Mid point of
hypotenuse

In an obtuse-angled triangle, the circumcentre
is always outside the triangle and will be at the
front of the angle which is obtuse.

fdlh viZzd dk.k fHe e ifjdin gelk FHke d clgj
vij viZd dik d Tkeu ghrk gh

[ ]
Circumcentre

Circumradius/ 1fjfT;k

The radius of the circumcircle of a triangle is
called the circumradius. It is denoted by R.

fdlh e d ifjolk dh f4T:K] ifjf4T:k dgykrh gh
bl R Mk fuz ifr fd;k trk gh
The circumradius of any triangle ABC

fdlh Hh fkHe ABC dh 1fjfT;k

Multiplication of all three sides _ abc
4 x Area of the triangle 4A

Aditya Ranjan (Excise Inspector))
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(b)

30.

31.

32.

33.

In a AABC, AB = 17 cm, AC = 9 cm, AD is
perpendicular on BC & AD = 3 cm. Find the
circum radius of this triangle.

Z/ABC e AB = 17 lef] AC=9 lel & AD =3
lel] AD Hiktk BC ij yEc gh fhHkt dh ifjfT;k Kkr
dhft,A

(a) 25.5 cm
(c) 18.5 cm

In AABC, /B = 45° and AC = 1242 cm. Find
the circum-radius of the triangle?

AABC e /B =45° Vkj ZAC = 1242 cm g} fHkt
dh ifjfT;k Khr dift;A

(a) 12 cm (b) 8 cm

(c) 6 cm (d) 4 cm

The circumradius of a right-angled triangle

ledk.k fkHE dh IfjfT;k

Hypotenuse _h
2

(b) 17.5 cm
(d) 24.5 cm

The lengths of the two sides forming the right
angle of a right-angled triangle are 21 cm and
20 cm. What is the radius of the circle
circumscribing the triangle?

ledk.k fHt e Tedk.k cuu okyn nk Hetkvk dh yEckd
21 leh vkj 20 leh ghbl it d ifjolk dih fT;k

D;k o\
(a) 14.5 cm (b) 14 cm
(c) 12 cm (d) 15.5cm

A, B and C are points on the circle. If AB =
AC = 7,/ cm and ZBAC = 90°, then the radius
is equal to:

A,B Vij c ok ij ru fen ¢ ;in AB=AC= 7,5 le
Vij ZBAC =90°, rk f{T;k fdld cjicj g\

(a) 14 cm (b) 7 cm

(c) 7.2 cm (d) 6 cm

34.

35.

(c)

36.

37.

In a right angled triangle, ZA is 90°. The
perimeter of the triangle is 70cm and area of
the triangle is 210 cm?. Find the circum-radius
of the triangle?

,d ledk.k fHHt e] zA =90° gh fHkt dk ifjeki
70 leh Vij {kkily 210 lef gi fHkt dh ifjf/
&fT;k Kkr fdfte,\

(a) 13.5 cm (b) 12.5 cm

(c) 21.5 cm (d) 14.5 cm

In aright angle triangle, thehypotyenuse is
2.125 times of one of perpendicular sides the

triangle. The sum of inradius and that side is
44 cm. Find the circum-radius of the triangle?

,d ledk.k HHt e] d.k fHt.d ycor Hitk, e |
,d dk 2.125 xuk g vrifT;k wvkj ml Heek dk ;kx
44 leh gh fHeE dh 1fjfT;k Kire fdf€, A

(a) 34cm (b) 17cm

(c) 51cm (d) 25.5cm

The circumradius of an equilateral triangle

leckg fkHkt dh afjfEkT ;k
Side a

R="5 5

A

B!/C

ABC is an equilateral triangle. If the area of
the triangle is 3¢,/3 then what is the radius
of circle circumscribing the triangle ABC ?

ABC ,d lecig fkt g ;i it dk {ily 363
g] rk fHHkt ABC d ifjxr olk dh Tk D3k g\

(a) 23 () 33
(c) 43 (d) 63

M is the circumcentre of ABC with
circumradius 15 cm. Let BC = 24 cm and ML
is perpendicular to BC. Then the length of ML
is

M, ABC dk ifjdlz g feldh ifjf4T:k 15 leh g
ekuk BC = 24 leh vij ML BC 1j ycor gh rk ML

dh yckb g

(a) 9 cm (b) 10 cm

(c) 12 cm (d) 8 cm

Note : Distance between circum-centre and

incentre in any triangle is \/R? _ 2Ry

Aditya Ranjan (Excise Inspector))

(Selected g Selection fnyk,X m




@oin Telegram- Maths by Aditya RanjarD

(Triangle (Sheet-OSD

fd I Hi fkHkE e ifjdin rFkk vridin d chp dh njh
= JR? -2Rr

Where, R = circum-radius/ 1Tk

r = inradius/ VT ok

38. If the circumradius of a triangle is 6 cm and
inradius is 2 cm. Find the distance between
circum-centre and incentre.

;fn fd I fHE dh afjfT;k 6 Beh vkj vk fT;k 2
leh gk rk mud ifjdin rik vridin d chp dh njh
Kkr dhft,A

(a) 4V3 (b) 2V3

(c) 3V3 (d) V3

39. Find the distance between incentre and
circumcenter of a triangle whose sides are 6,
8 and 10 cm?

,d ffHt dh Htk; 6, 8 vkj 10 gh bl fHHkt d
viride vkj 1fjde d chp dh njh Kkr dhft;A
(@) 5 (b) 6
(c) 22 d 7
40. Find the approximate ditance between

incentre and circumcentre ofa triangle with
sides 26 cm, 28 cm and 30 cm.

26 leh] 28 leh wvkj 30 leh Hetkwk oky  fkHkt d
vride vij ifjde d chp dh. vuekiur njh Kir difesh
(b) 2 cm
(c) Scm (d) 8 cm

Orthocentre/ytCc din

Altitude : If a perpendicular drawn from a vertex
of a triangle to the opposite side is called the
altitude of the triangle.

"Wk yic b fdIh ekt d Kk T foijir ek ij yEc
Mky x, yEc dk fkHkt dk "kitk yEc dgr gh

A

(a) 4 cm

=

B D C
If AD | BC, therefore AD is the altitude.

(i) Altitudes in an acute angle triangle ABC
U;u dk.k fHt ABC e ik yEc

=

B D C

(ii) Altitude in right-angled triangle ABC
ledk.k fkHkt ABC e "'k yEc
A

B C
Two altitudes of a right-angled triangle ABC are
side AB and BC and the third altitude is BD.

ledk.k fHkt ABC donk "ki"k yEc AB vkj BC rFk
rljk "% yEtc BD QA
Altitude in an obtuse-angled triangle.

vi/d dik fHHE e "'k yEc

(iii)

F
Three altutudes of AABC are AD, BE and CF.
fkHkt ABC d rfu "li"k yEC AD, BE Vkj CF gk
Orthocentre/Vytcdin

Point of intersections of the altitudes of a
triangle is called the orthocentre of the triangle.
It is generally denoted by H.

fdlh fHkt d "K'k yEck d 1frPNn fcln dk fHe dik
ytc din dgr gh bl Mkekl;rh B 1 fuzfir fd;k thrk g
A

B D (o]

Properties of Orthocentre/yic din dh fo'kkrk,

(i) All the three altitudes of a triangle pass through
a point (orthocentre)

fd I =kt d rhuk "'k yEc ,d gh fen (yEc din) 1
gkdj xEjr g
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(id)

(iii)

(a) In an acute-angled triangle the orthocentre
is always inside the triangle.

fdlh ;udk.k f4Hkt e yEc din ge®k f4Hkt d Hkirj
gkrk gA

>

(b) In a right-angled triangle the orthocentre
is on the vertex of the triangle at which triangle
is the right-angled.

fdIh ledk.k f4Hkt e yEc din ledk.k cuku oky
fAHE d % §j fLRkr gkrk gh

V/

(c) In an obtuse-angled triangle the orthocentre

is always outside of the triangle and will be at

the back of the angle which is obtuse.
vi/ddk.k fHkt e yEc din gek fHk€ d clgj

vj vizd di.k d N dh vij ghrk gh

/

*H

(@) [,BHC =180°-~A
/CHA =180°-/B
/AHB =180°-/C

It is true for all types of triangle.

=g IH0 idkj d FHe dofy, 1% gh

&)
S
=

B D C
(b) [/BHD =/Cand /CHD =/B
/CHE =/Aand Z/AHE =/C
/AHF =/Band /BHF =/A

Sum of the three altitudes of a triangles is less
than the sum of the three sides of the
triangles.

41.

42.

43.

44,

If O is the orthocentre of AABC then, A will
be the orthocentre of which triangle?

;fn 0, AABC dk yic din gk rk A futu e 1 fdl
fkHcE dk yEc din gkxk\

A
F, E
Q
B D (o}
(a) ABOC (b) ACOA
(c) ABOA (d) ABFC

In an obtuse-angled triangle ABC, /A is the
obtuse angle and O is the orthocentre. If /BOC
= 54°, then /BAC is :

fdlh viZddk.k fiHt ABc e ~A vi/ddk.k rRk o
ykc din gt ;fn #zBOC = 54° g] rk #/BAC dk elu g

(a) 108°
(c) 136°

(b) 116°
(d) 126°

In AABC, ZA = 52° and O is the orthocentre of
the triangle. (BO and CO meet AC and AB at
E and F respectively when produced). If the
bisectors of Z/OBC and ZOCB meet at P, then
the measure of /BPC is :

fiHt ABC e A = 52° ¢ rAk O fHt dk yic din g
(BO rfk co c<, tiu ij AC rik AB | @'l E rAk F
ij feyr g) ;fn ZOBC rik zocB d lefiHitd P ij
feyr g] rk «BPC dk efu D;k gi<k\

SSC CGL TIER-II (11/09/2019)
(a) 124° (b) 132°
(c) 138° (d) 154°

In AABC, BE | AC, CD | AB and BE and CD
intersect each other at O. The bisectors of
Z/0BC and ZOCB meet at P. If /BPC = 148°,
then what is the measure of Z/A ?

fkH€ ABC e] BE L AC, CD L AB rFk BE Vij CD
,dénlj dk o 1j dkvrh g zOBC rFk zOoCB d
lefjHktd P fcln 1j feyr gh ;fn ZBPC = 148° rk

<A dk eku D;k g\

SSC CGL TIER-II (13/09/2019)
(b) 28°
(d) 64°

(a) 56°
(c) 32°
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45.

46.

47.

48.

In AABC, the perpendiculars drawn from A,
B and C meet the opposite sides at points D,
E and F, respectively. AD, BE and CF intersect
at point P. If ZEPD = 110° and the bisectors
of /A and /B meet a point Q. then /AQB = ?

AABC e] A,B Vi c I [lp x, yEc IEe[k Hetkwvk
I @e'lh fcn D, E vk F 1] feyr gh AD, BE Vij
cF fcn P 1j ifrPNn djr gt ;fn 4EPD = 110°
Vvkj <A vij «B d lef}Hiked fcn QI feyr g] rk
<AQB dk eki D;k gkxk\

SSC CGL 21/04/2022 (Shift- 02)
(a) 135° (b) 110°
(c) 125° (d) 115°
In the given triangle O, I and H are circum-

centre, in-centre and orthocentre of AABC,
ABOC & ABIC respectively. Find angle ~BHC?

«BAC = 40°

fn, x, fHkt e O, I vij H Vi De'lh AABC,
ABOC Vij ABIC d ifjédn] virk dn vkj ycdin
gh dk.k BHC [kt \

Z/BAC = 40°
A
80
o
B C
(a) 75° (b) 45°
(c) 50° (d) 60°

In AABC, H is the orthocenter, O is
circumcenter. If /\BAH = 30 then find ~OAC?

fiHkt ABC e] fcn H f4HE dk yEcdin g rfk o
ifjdin gh ;fn «BAH= 30° rc..zOAC dk efu gkxk\

A

H o
B C
(a) 15° (b) 45°
(c) 30° (d) 60°

In the given triangle, H is the orthocentre and
O is the circumcentre of the triangle. LHAB=
18°, find ~OCA?

49.

50.

51.

52.

fn, x; fHt e] H, yEkdn g vij o, fHt dk ifjdn
gl «HAB = 18°, rk ~OCA Kkr dhft;A

A
H O

B C

(a) 36° (b) 9°

(c) 18° (d) 12°

In the triangle ABC, BE and CF are the
altitudes of the triangle meeting AC and AB
at E and F and intersect each other at O. Find
the <FOE if /A = 65°

ffH€ ABC e] BE Vkj CF, fHt d "l'kytc g tk
AC vij.AB | E Vij Fij feyr g vij ,d nlj dk
0] ifrPNfnr djr gt <FOE Kkr dift;] ;fn <A

= 65° g
(a) 115° (b) 125°
(c) 105° (d) 95°

In a triangle PQR, PX, QY and RZ be altitudes
intersecting at O. If PO=6cm, PX = 8cm and
QO=4cm, then what is the value (in cm) of QY?
fHFE PQR e] riuk "k'kytc @De'lh PX, QY vkj RZ
,d nlj dk fcn o ij dkvr gh ;fn PO = 6cm, PX
= 8cm VK] QO =4cm g rc QY dk eku gkxk&

(a) 6.3 (b) 5.8

(c) 6 () 7

In the triangle ABC, AD and BE are the altitude
of the triangle meets at H such that AH = 12
cm, HD = 9 cm, and HE = 4 cm. Find BH?
fHt ABC e] AD Vvkj BE, fHkt d ‘li'kytc g Tk
H ij bl 1dkj feyr g fd AH = 12 lef] HD = 9
leh] vij HE = 4 leh gh BH Kkr dift;A

(a) 27 cm (b) 18 cm

(c) 9cm (d) 36 cm

D, E and F are the feet of the perpendiculars
from the vertices A, B and C respectively of
triangle ABC. If angle BED and angle BFE are
24° and 110° respectively, what is the measure
(in degree) of angle EBF?

D, E Vi F ffhkt ABCc d De'h A, B vk C |
ycor d fcn gh ;fn dk.k BED vkj dk.k BFE e’k
24° vkj 110° g] rk EBF dk.k dk ekid (fMxh e)

D;k o\
(a) 46° (b) 44°
(c) 48° (d) 42°
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53.

54.

55.

56.

If AD, BE, CF are altitudes in given triangle
and angle BED = 25°, angle BAC = 45°, then
find angle DBE?

;fn fn, X, fHt e AD, BE, CF "l'kyc g vkj dk.k
BED = 25°, dk.k BAC = 45° g] rk dk.k DBE Kkr

dnfe,\
A
F, E
B D C
(a) 20° (b) 25°
(c) 22.5° (d) 18°

Euler's Line/ ;Y] j[kk

The centroid, the orthocentre and the
circumcentre of a triangle are collinear and the
centroid divides the line joining the orthocentre
and the circumcentre in the ratio 2 : 1.

fdIh fHkt d dind] yic din vij ifjdin 1j[i-gkr
g rik dind] yEc din vkj 1fjdin dk feyku okyh j [k
dk 2% 1 d wvuikr e foHkfer djrk g
Centroid
[ ®
Orthocentre Circumcentre
In a triangle the distance between the centroid

and ortho-centre is 12 cm. Find the distance
between ortho-centre and circum-centre.

fdlIh fHkt e dind vkj yEc din d chp dh_njh 12
leh gb ytc din rfkk 1fjdin d chp dhinjh Kkr

dift, A
(a) 18 cm (b) 20 cm
(c) 14 cm (d) 22 cm

If the distance between centroid and
circumcentre of a triangle is 6cm the find
distance between orthocentre and
circumcentre ?

:fn fd It ekt d dled. vij ifjdlz d cip di njf
6 leh g] rk ycdie vkjoifjdie d chp dh njh g\
(a) 12 cm (b) 18 cm

(c) 6 cm (d) 7.5 cm

In an acute angle triangle ABC, O is the
orthocenter. If AO = 10 unit, BC = 24 unit,
then find the circum-radius of the triangle?
,d U;u dk.k f4Hkt ABC €] 0 ycdin gh ;fn AO =
10 bib] BC = 24 bakb] ri fHE dh ifjfTsk Kir

dnfe,\
(a) 12 unit
(c) 16 unit

(b) 13 unit
(d) 14 unit

Centroid/dind

In the triangle ABC, H is the orthocentre, and
O is the circumcentre. BD = DC and OD = 4
cm. Find AH?

fkHkt ABC e] H, yEcdn g] vikj o, ifjdn gt BD =
DC Vkj OD =4 leh gh AH Kkr dift;A

(a) 2 cm (b) 6 cm

(c) 8 cm (d) 4 cm

What is the distance between the orthocenter

and the circumcenter of a triangle whose sides
measure 12cm, 35cm and 37cm ?

,d fHe feldh Heek, 12 Beh] 35 leh rRk 37 lef
g rk mld ytc dz o ifjdlz d eé; njh Kkr dift;\
(a) 17.5 cm (b) 15 cm

(c) 18.5cm (d) 8./5cm

Median : If a line segment from a vertex of a
triangle bisects the opposite side, the line
segment is called the median of the triangle.
ekfe;dk o;fn fdlh ke d ,d "k 1 [khpk x;k
KDV foijhr Heek dk BefHkfer djrk gk] ri j [i[M
fkHce dh ekfe; dk dgykrh gh

A

B C
D

If line segment AD bisects BC, then AD is the
median.

:fn jIK[M AD Hktk BC dk lefiiftr dj rk AD
ekfe; dk gkrh gh

Centroid : The polint of intersection of the
medians of the triangle is called the centroid.
It is denoted by G.

dind % fdlh fHk€ dh ekfée;dkvk dk 1frPNn fclin
dind dgytrk gt bl G Hjk fuzfir djr gh

Properties of centroid/dind dh fo"kkrk,

(i)

(i)

All the three median of a triangle pass through
a point (Centroid).

fdlh fHke dh riuk ekfe;dk, ,d fcin (dind) 1
gkdj xtgjrh gh

Centroid of all types of triangles are always
inside the triangle.

140 idj d Héktk d dind ge'lk fHE d Horj ghr gt
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59.

60.

61.

(iv)

62.

(iii) If AD is median of AABC, then

;fn AD, AABC dh ekfe; dk gk] rk
Appollonius Theorem/Vikykfu; I ie;
AB? + AC? = 2 (AD? + DC?) OR

Length of median

AD = %\/2A02 +2AB? - BC?

In AABD, C is the midpoint of BD. IF AB = 10 cm,
AD =12 cm and AC =9 cm, then BD = ?

ikt AABD e] BD dk e¢; fcin € gi ;fn AB = 10
lef] AD = 12 lel vij AC =9 lel g] rk BD =?

SSC CGL TIER-II (13/09/2019

(a) 241 (b) 210
(€) Va1 (d) V10

In a triangle PQR, A is any point on side QR
such that PA is median. If PQ = 6 cm, PR =8

cm and QR = 2,/14 cm, then find the length
of median PA.

;fn fkHkt PQR e] Hktk QR 1j dkb fcin A bl idkj
g fd PA elfe;dk gh ;fn PQ = 6 lef] PR = 8 lef
Vkj QR = 2./14 leh g] rk ekfe; dk PA dh yckb Kkr
dift, A

(a) 8 cm (b) 6 cm

(c) 2 cm (d) 10 cm

In AABC, D is a median from A to BC, AB = 6
cm, AC = 8 cm and BC = 10 cm. The length of
median AD (in cm) is

AABC e D, A | BC ij flFkr ,d ekfe;dk g AB.= 6
lef] AC = 8 leh vij BC = 10 leh gi ekfé;dk AD
dh ycib (lefe) g

(a) 3 (b) 4.5

(c) 4 (d) 5

In AABC, AC = BC, and the length of the base
AB is 10 cm. If CG = 8 cm, where G is the
centroid, then what is the length of AC?
AABC e AC = BC VK] vi/kj AB dh yckb 10 cm gh
;fnca = 8 leh g] ®ok G dind g] rk Ac dh yckb

Kkr dijh
SSC CHSL 12/08/2021 (Shift - 03

(a) 13 cm (b) 15 cm

(c) 10 cm (d) 12 cm

If AD, BE and CF are medians of AABC and G is
the centroid, then

;fn AD, BE Vij CF, AABC dh ekfe;dk g vij G
dind gk] rk

63.

64.

65.

66.

@) 6> GE GF 1
AD is the median of AABC. G is the centroid of
AABC. If AG = 14 cm, then what is the length of
AD?
AABC di ekfe;dk AD gt AABC dkidind G gh ;fn
AG = 14 leh- g] rk AD dh yckb'fdruh g\

SSC CHSL 13/03/2023 (Shift-01)
(a) 42 cm (b) 28 cm
(c) 35cm (d) 21 cm
G is the centroid of a triangle ABC, whose
sides AB = 35 cm, BC = 12 cm, and AC = 37
cm. The length of BG is (correct to one
decimal place):
G ,d ,l fit ABC dk dnd g] ftldh Htk, AB =
35 lef, BC = 12 leh vij AC = 37 el gl BG dh
yckb (nkeyo d ,d LFku rd Igh) fdruh g\

(a) 11.7 cm (b) 12.3 cm
(c) 12.9 cm (d) 17.5 cm

In a AABC, two medians AD and BE intersect
at G at right angles. If AD = 18 cm and BE =

12 cm, then the length of BD is equal to:
AABC €] nk ekfe;dk, AD vkj BE, G ij ifrPNn
djrh gh ;fn AD = 18 cm VK] BE = 12 cm (] rk
BD di yckb fdld cjkcj gh

(b) 15 cm

(d) 20 cm
In a triangle ABC, medians AD and BE are
perpendicular to each other and have lengths
of 12 cm and 16 cm respectively. What is the
length of the third median CF?
,d fiHkt ABC e] ekfe;dk, AD vkj BE ,d nlj d
ycor g vk budh yckb @efh 12 leh vkj 16 leh
gh riljh ekfé; dk cF dh yckb D;k g\
(a) 17 (b) 20
(c) 14 (d) 18

(a) 10 cm

(c) 8 cm
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67.

68.

(b) The sum of any two sides of a triangle is
greater than twice the median drawn to the
third side.

fHe dih fdlgh nk Hetkvk dk skxily rljh Hetk i
[kiph xb ekfe;dk d nkxu I vi/d gkrk g

A
F, E
B D c
AB + AC > 2AD (1)
AB + BC > 2BE (2)
AC + BC > 2CF ..(3)

Adding (1), (2) and (3)

2 (AB + AC + BC) > 2(AD + BE + CF)

AB + AC + BC > AD + BE + CF

Sum of sides (perimeter) is slways greater than sum
of all median.

Heekwvk dk kxaQy (ifjeki) ge'lk ekfe; dkvk d skxaly
1 vi/d gkrk gh

(c) 3(AB? + BC? + CA?) = 4(AD? + BE? + CF?)

Let ABC be a triangle with AB = 3 cm and AC = 5
cm. If AD is a median drawn from the vertex A to
the side BC, then which one of the following is
correct?

fkHt ABc e aB=3 leh vij ac=5 lef gh ;fn AD "'k
Al HthBe ij [ph xb edfesdk gi] rk fufu el

dku&lk Igh g\
(a) AD is always greater than 4 cm but less
than 5 cm.
AD ge'lk 4 leh 1 vi/Zd vkj 5 leh T de gkxhh
(b) AD is always greater than 5 cm.
AD ge'kk 5 leh 1 vi/d ghxh
(c) AD is always less than 4 cm.
AD ge'lk 4 leh B de gkxh
(d) None of the above
mi;Dr e 1 dkb ugh
If AD, BE and CF are the medians of AABC,

which one of the following statement is
correct?

;fn AD, BE Vij CF, AABC dh ekfe; dk, gk] rk futu
e 1 dwé&lk diu IR; g\

(a) AD + BE + CF < AB + BC + CA

(b) AD + BE + CF > AB + BC + CA

(c) AD + BE + CF = AB + BC + CA

(d) AD + BE + CF = /2 (AB + BC + CA)

69.

70.

(v)

71.

In the triangle ABC, the sum of square of all
sides is 64 cm. Find the sum of square of all
three medians.

fkHkt ABC e] IHh Hetkwvk d ox dk ;kx 64 Behleh
gh THM rhu ekfe; dkvk d ox dk ;kx Kkr dift;A

(a) 48 cm (b) 80 cm

(c) 56 cm (d) 128 cm

G is the centroid of triangle ABC. If the length
of sides of triangle ABC are 8 cm, 10 cm, and
12 cm, then find the AG? + BG? + CG?*?

G, fHt ABC dk dind g¢i ;fn fHkt ABC dh Hethwvk
dh yickb 8 lef] 10 Beh vkj 12 leh g] rk AG? +
BG? + CG2 Kkr dhft;A

(a) IOI%cm (b) 102§cm

c 44lcm d 55lcm
(c) 442 (d) 55,

If the area of AABC = x, AD, BE and CF are
three medians and G is centroid, then

;fn AABC dk{kkily = x gk] AD, BE Vkj CF rhu
ekfe; dk, “vkj ' dind gk] rk

A A

o | X

If M is the mid point of the side BC of AABC,
and the area of AABM is 18 cm?, then the area
of AABC is :

;fn M Hitk AABC d Htk BC d ee; fcin g vij
AABM dk {kkily 18 ox leh g] rk AABC dk {kkiQy
gh

(b) 34 cm?

(d) 32 cm?

(a) 30 cm?
(c) 36 cm?

Aditya Ranjan (Excise Inspector))
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72.

In a triangle ABC, there are three points P, Q
and R on side BC, such that BP = PQ = QR =
RC. If G is the centroid, then find the ratio of
area of APGR to the area of AABC.

AABC e Htk BC 1j riu fcln P, Q vkj R bl idikj g
fd BP = PQ = QR = RC ¢} ;fn G dind ¢k] rk
fkHe PGR d {kkily dk AABc d {kkiQy 1 wvuikr

73.

In AABC, AD is median and G is the point on
AD such that AG : GD = 2 : 1, then ar (AABG) :
Ar (AABC) is equal to :
AABC €] AD elfé;dk g rfkk G, AD 1j fLFkr , Ik fcln
g fd AG:GD =2: 1 g] rkar (AABG) : Ar (AABC)
dk etu fdld cjkcj gxi\

SSC CGL 10/06/2019 (Shift- 03)

@ie  mis o e

(c) 1:4 (d) 1:3

1.(d) 2.(d) 3.(a) 4.(d) 5.(d) 6.(c) 7.() 8.(c) 9.(b) 10.(c)
11.(d) | 12.(b) 13.(a) 14.(a) 15.(c) 16.(b) | 17.@) 18.(a) 19.(c) 20.(a)
21.(b) | 22.) 23.(a) 24.(c) 25.(b) 26.(a) | 27.(d) 28.(d) 29.(a) 30.(a)
3l.(a) | 32.(a) 33.(b) 34.(d) 35.(a) 36.(c) | 37.() 38.(b) 39.(a) 40.(b)
41.(a) | 42.(d) 43.(d) 44.(d) 45.(c) 46.(c) | 47.() 48.(c) 49.(a) 50.(d)
51.(a) | 52.(a) 53.(a) 54.(a) 55.(b) 56.(b) | 57.(c) 58.(c) 59.(a) 60.(b)
61.(d) | 62.(a) 63.(d) 64.(b) 65.(a) 66.(b) 67.(c) 68.(a) 69.(a) 70.(b)
71.(0) | 72.(a) 73.(d)
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