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1. (i) All circles are similar.

(if) All squares are similar.

(iii) All equilateral triangles are similar.

(iv) Two polygons of the same number of sides are
similar, if

(@) their corresponding angles are equal and

(b) their corresponding sides are proportional.

2. (i) (a) Any two circles are similar figures.

(b) Any two squares are similar figures.

(ii) (a) A circle and a triangle are non-similar figures.
(b) Anisosceles triangle and a scalene triangle are non-
similar figures.

3. On observing the given figures, we find that
their corresponding sides are proportional but their
corresponding angles are not equal.

The given figures are not similar.

1. (i) Since DE || BC [Given]
Using the basic proportionality theorem, we have
AD _ AE

DB EC
Since, AD =1.5cm, DB=3cmand AE=1cm
1.5cm 1cm
3 cm EC
= ECx15=1x3
N EC=1X3=1X3X10:>EC=2cm
1.5 15

(i) InAABC,DE| BC
Using the basic proportionality theorem, we have
AD AE

DB EC

— AD _18 _ ADx54=18x72
72 54

L ap_18x72_18 72 10_24_

5.4 10 10 54 10
AD =24cm
2. (i) Wehave, PE=39cm, EQ=3cm, PF=3.6 cm and
FR=24cm
PE _39cm 1.3
EQ 3 cm 1

And = 0aem 1
13 15 PE PF
e -
1 1 EQ FR
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= EFisnot parallel to QR.
(i) Wehave, PE=4cm, QE=4.5cm,
PF=8cmand RF=9cm

PE 4 40 8
EQ 45 45 9
And E = §
FR 9
PE _PF
Since, —
EQ FR

= EFis parallel to QR.
(iif) We have, PE = 0.18 cm, PQ =1.28 cm, PF = 0.36 cm
and PR = 2.56 cm
EQ=PQ-PE=128-018=11cm £ P
FR = PR - PF = 2.56 - 0.36 = 2.2 cm 5

v
PE_018 18 _ 9 5 2,
% 3
EQ 11 110 55 N
PF 036 36 9
And —=— =—=—
FR 22 220 55 0 R
Si i EFi llel to QR
ince, —— EQ IR = is parallel to QR.
3. InAABC LM| CB [Given]

Using the basic proportionality theorem, we have

AM AL __ MB LC
= +1=—+1
MB ILC  AM AL
MB+AM _LC+AL _ AB _ AC
AM AL AM AL
AM _ AL )
AB AC

Similarly, in AACD, LN || CD
Using the basic proportionality theorem, we have

AL _AN (i)
AC AD
From (i) and (ii), we get
AM _ AL AN AM _ AN
AB AC AD _ AB  AD
4. InAABC DE|AC [Given]

BD _ BE

By basic proportionality theorem] ...(i
DA EC [By prop ty ]...(0)

In AABE, DF || AE [Given]

BD _ BF ..

DA FE [ By basic proportionality theorem] ...(ii)
From (i) and (ii), we get

BF _BD _ BE _, BF _BE

FE DA EC FE EC
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5. InAPQO, DE || OQ [Given]
Using the basic proportionality theorem, we have
PE PD .
_—=— (i)
EQ DO

Similarly, in APOR, DF || OR [Given]
Using the basic proportionality theorem, we have
PD _PE (i)
DO FR

From (i) and (ii), we get

PE_PD_PF_, PE_PF

EQ DO FR EQ FR
Now, in APQR, E and F are two distinct points on PQ
and PR respectively and PE_PF ie, Eand F divides

EQ FR
the two sides PQ and PR in the same ratio.

By converse of basic proportionality theorem,
EF| QR.

6. In APQR, O is a point and OP, OQ and OR are

joined. We have points A, B, and C on OP, OQ and OR

respectively such that AB || PQ and AC || PR.

Now, in AOPQ, AB || PQ [Given]
Using the basic proportionality theorem, we have
OA OB .
=2 (i)
AP  BQ

Again, in AOPR, AC || PR [Given]
Using the basic proportionality theorem, we have

o4_oc (i)
AP CR
From (i) and (ii), we get
OB _OA _OC OB OC
BQ AP CR BQ CR
Now, in AOQR, B is a point on OQ, Cis a point on OR
ond OB _OC
BQ CR

i.e., Band C divide the sides OQ and OR in the same ratio
BCII QR
[By converse of basic proportionality theorem]

7.  Given, AABC, in which D is the mid-point of AB and
E is a point on AC such that DE || BC.
Using basic proportionality theorem, we get
4D _AE () A
DB EC
But D is the mid-point of AB
AD =DB D E
= 4D _4 (i)
DB
From (i) and (ii), we get

AE  _, ECc=AE

EC
= E is the mid-point of AC. Hence, it is proved that
a line through the mid-point of one side of a triangle
parallel to another side bisects the third side.

8. Wehave AABC, in which D and E are the mid-points
of sides AB and AC respectively.
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AD—DBandAE EC A
= AD _ d——l

DB

AD AE
= —=—

DB EC

= DEIBC
[By converse of basic proportlonahty theorem]

have, a A B

E v

9. We
trapezium ABCD such
that AB || DC. The
diagonals AC and BD
intersect each other at

O. D
Let us draw OE
parallel to either AB

or DC.

In AADC, OE || DC [By construction]
Using basic proportionality theorem, we get
AE AO .
b ok (i)
ED CO

In AABD, OE || AB [By construction]
Using basic proportionality theorem, we get

ED_DO _ AE_BO "
AE BO ED DO
From (i) and (ii), we get
AE_BO_AO _ BO_AO _ AO_CO
ED DO CO DO CO BO DO
Note : Remember this as a result.
10. Itis glventhatﬂzg = E:E ..(i)
BO DO CO DO

Through O, draw OE || BA
In AADB, OE || AB [By construction]
Using basic proportionality theorem, we get

DE_DO AVB
EA BO
E

- EA_BO )
DE DO

From (i) and (ii), we have N
EA _BO _AO
DE DO CO

i.e., the points O and E on the sides AC and AD (of AADC)
respectively are in the same ratio.
.. Using basic proportionality theorem, we get
OE|DC
Also, OE || AB
= ABJ|DC
= ABCD is a trapezium.

1. (i) In AABC and APQR,
ZA = /P = 60°
ZB=/Q=80°
£C= /R = 40°

[By construction]
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The corresponding angles are equal.
s AABC ~ APQR [By AAA similarity criterion]
(ii) In AABC and AQRP,

AB 2 1 B C 25 1

QR 4 2'RP 5 2
CcA _3 1 AB _BC _CA
PO 6 2 QR RP PQ
AABC ~ AQRP [By SSS similarity criterion]

(iii) In APML and ADEF,

7

PM 2 1 ﬂ 2 7 27 LP E B 1
DE 4 2'EF 5 50'DF 6 2
PM ML LP

= ——#——#—— = Triangles are not similar.
DE EF DF

(iv) In AMNL and AQPR,
ML 5 1 MN 2. 5 1

- — and

QR “10 2’ QP 5 2

ZNML = ZPQR =70°
- AMNL ~ AQPR
(v) InAABC and AFDE,
ZA = LF =80°

[By SAS similarity criterion]

Here, ﬂ and Q are unknown.
AC DE

The triangles cannot be said similar.
(vi) In ADEF and APQR, D = /P =70°

[ £P =180° - (80° + 30°) = 180° - 110° = 70°]
ZE=/Q=80°
ZF=/R=30° [ £F =180° - (80° + 70°) = 30°]
ADEF ~ APQR [By AAA similarity criterion]

2. Wehave, ZBOC =125° and ZCDO = 70°
Since, ZDOC + ZBOC =180° [Linear pair]
= ZDOC =180° - 125° = 55° ..(i)
Using the angle sum property in AODC, we get

«£DOC + £Z0DC + £DCO =180°
= 55°+70°+ £ZDCO =180°
= ZDCO =180° - 55° - 70° = 55°
Also, ZOAB = ZDCO = 55° .. (if)

[Corresponding angles of similar triangles]

Thus, from (i) and (ii)

£DOC =55° £DCO = 55° and ZOAB = 55°.

3.  We have a trapezium

ABCD in which AB || DC. 45 >
The diagonals AC and BD V
intersect at O.

In AOAB and AOCD,

B

AB || DC and AC and BD Q
are transversals. b c
Z0OBA = 20DC [Alternate angles]
and ZOAB = Z0CD [Alternate angles]
AOAB ~ AOCD [By AA similarity criterion]
So, OB _0A [Ratios of corresponding sides of the
oD OcC similar triangles]
4. InAPQR, /1= .2 [Given]
PR =QP (1)

[Sides opposite to equal angles are equal]

Also, QR = g
QS PR

From (i) and (ii), we get

QR _QT _ Q5 QP

[Given] ...(ii)

[By taking reciprocals] ...(iii)

QS QP "QR QT

Now, in APQS and ATQR,

Q5 _QP [From (iii)]
QR QT

and £SQP = ZRQT = /1
APQS ~ ATQR [By SAS similarity criterion]

5. InAPQR, p

T is a point on QR and S

is a point on PR such that N

ZRTS = /P.

Now, in ARPQ and ARTS, Q T R
ZRPQ = £RTS [Given]
ZPRQ = ZTRS [Common]
ARPQ ~ ARTS [By AA similarity criterion]

6. Wehave, AABE =AACD
-~ Their corresponding parts are equal,
ie, AB=AC AE=AD

AB AE . AB_AE __AB _AC
=3 — and —=1 .. —=—="—

AC AD AC AD AE AD
oy AB &8 [-AE=AD] .. (i)

AD AE

, AB = AC [From (i)]
AD AE

and ZDAE = ZBAC [common]

AADE ~ AABC [By SAS similarity criterion]

7. We have a AABC in which altitude AD and CE
intersect each other at P.

= ZD=Z/E=90° (1)
(i) InAAEPand ACDP,

ZAEP = ZCDP [From (1)]

ZEPA = ZDPC [Vertically opposite angles]
s AAEP ~ACDP [By AA similarity criterion]
(i) In AABD and ACBE,

ZADB = ZCEB [From (1)]
Also, ZABD = /CBE [Common]

AABD ~ ACBE [By AA similarity criterion]
(iii) In AAEP and AADB,

ZAEP = ZADB [From (1)]
Also, ZEAP = ZDAB [Common]

AAEP ~ AADB [By AA similarity criterion]
(iv) In APDC and ABEC,

ZPDC= /BEC [From (1)]
Also, £DCP = ZECB [Common]

APDC ~ ABEC [By AA similarity criterion]
8. We have a parallelogram A

ABCD in which AD is produced p

to E and BE is joined such that BE
intersects CD at F. D
Now, in AABE and ACFB, Booc
ZBAE = ZFCB [Opposite
angles of a parallelogram] E



ZAEB = ZCBF
[Alternate angles, as AE || BC and BE is a transversal.]
AABE ~ ACFB [By AA similarity criterion]
9. We have AABC, right angled at B and AAMP, right
angled at M.

£B=/M=90° (1)
(i) InAABCand AAMP,
ZABC = ZAMP [From (1)]
and ZBAC = ZMAP [Common]
AABC ~ AAMP [By AA similarity criterion]
(i) -~ AABC~AAMP [As proved above]
Their corresponding sides are proportional.
CA BC
PA  MP
10. We have, two similar C
AABC and AFEG such G

that CD and GH are the
bisectors of ZACB and
ZFGE respectively. B H
(i) InAACD and AFGH,
ZA=/F
[."AABC ~ AFEG] ...(1)
Since AABC ~ AFEG

2C=2G6= L0216
2 2

= /LACD = /FGH (2
From (1) and (2), we have

AACD ~ AFGH [By AA similarity criterion]

Their corresponding sides are proportional.

CD AC

GH FG
(ii) In ADCB and AHGE,

ZB=/E [."AABC ~AFEG] ..(1)
Again, AABC ~ AFEG = LACB = ZFGE

1 ZACB= %LPGE

2
= ZDCB=ZHGE (2
From (1) and (2), we have

ADCB ~ AHGE [By AA similarity criterion]

(iii) In ADCA and AHGF,

AABC ~ AFEG = ZCAB = ZGFE
= LCAD = LZGFH = ZDAC = ZHFG (1)
Also, AABC ~ AFEG = ZACB = ZFGE

1 ZACB = 1 Z/FGE

2 2
= «ZDCA = ZHGF (2
From (1) and (2), we have

ADCA ~ AHGF [By AA similarity criterion]
11. We have an isosceles AABC in which AB = AC.
In AABD and AECEF,

ZACB = ZABC
= ZECF=ZABD (1)
Again, AD 1 BCand EF 1 AC
= LADB= ZEFC=90° ..(if)
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From (i) and (ii), we have

AABD ~ AECF [By AA similarity criterion]
12. We have AABC and APQR in which AD and PM are
medians corresponding to sides BC and QR respectively

such that AB _BC _AD
PQ QR PM
- AB _(1/2)BC ﬂ N ﬁ BD _AD
PQ (1/2)QR PM _ PQ QM PM
AABD ~ APQM [By SSS similarity criterion)

-~ Their corresponding angles are equal.
= ZLABD = /PQM = ZABC = ZPQR
AB BC
Now, in AABC and APQR, E = @
Also, ZABC = ZPQR
AABC ~ APQR [By SAS similarity criterion]
13. We have a AABC and a point D on its side BC such
that ZADC = ZBAC.
In ABAC and AADC,
ZBAC=ZADC
and ZBCA = ZACD [Common]
ABAC ~ AADC [By AA similarity criterion]
Their corresponding sides are proportional.
- A_OB _caxca=cBxcp
CD CA
= CA>=CBxCD

14. Given : AABC and APQR in which AD and PM are
medians.

Also, 4B _AC _ AD ()

PQ PR PM
To prove : AABC ~ APQR
Construction : Produce AD to E and PM to N such that
AD = DE and PM = MN. Join BE, le;’ QN and RN.

[Given]

[Given]

4 3[4
/lTZ\
Be—Pc 4 Mk
N

Proof : Quadrilaterals ABEC and PQNR are parallelo-

grams, since their diagonals bisect each other at point D

and M respectively.

= BE=ACand QN=PR
BE _AC BE _AB

= [From (i)]
ON PR QN PQ
AB _ BE "
PQ QN ...(ii)
F N AB _AD _2AD _ AE
rom (i),
PQ PM  2PM PN
AB AE
@ = m ...(111)
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From (ii) and (iii), we have
AB _BE _AE
PQ QN PN
= AABE ~APQN
= Z1=23
Similarly, we can prove
AACE ~APRN = /2= /4 (V)
From (iv) and (v), L1+ £2=/3+ /4
= LA=/LP
Now, in AABC and APQR, we have
AB AC
PQ PR
and LA =ZP
AABC ~ APQR
15. Let AB =6 m be the pole and BC = 4 m be its shadow
(in right AABC), whereas DE and EF denote the tower
and its shadow respectively.
EF = Length of the shadow of the tower = 28 m
Let DE = h = Height of the tower
A D

[By SSS similarity criterion]

(iv)

...(vi)

[From (i)]

[From (vi)]
[By SAS similarity criterion]

6m

B 4m c E 28m F

In AABC and ADEF, we have /B = Z/E = 90°
ZA=/D
[.- Angular elevation of the sun at the same time is equal]

AABC ~ ADEF [By AA similarity criterion]
Their sides are proportional i.e., 3P %

.4 8B _pn

h 28 4

Thus, the required height of the tower is 42 m.

16. We have AABC ~ APQR such that AD and PM are
the medians corresponding to the sides BC and QR

respectively.
A

B 5 cC Q i R

AABC ~ APQR
= The corresponding sides of similar triangles are
proportional.
AB_BC_CA W
PQ QR RP
Corresponding angles are also equal in two similar
triangles.

LA=/P, /B=/Qand ZC= R ...(ii)

Since, AD and PM are medians.

BC=2BD and QR =2QM
AB _2BD _ BD
PQ 20M QM
And /B = £2Q = ZABD = ZPQM
From (iii) and (iv), we have

From (i),

..(1i)
...(iv)

AABD ~ APQM [By SAS similarity criterion]
Their corresponding sides are proportional.

AB_ AD

PQ PM’

P’ EXERCISE - 6.6

1. We have, APQR in which PS is the bisector of
ZQPR. T

ZQPS = ZRPS A
Let us draw RT || PS to meet g
QP produced at T, such that
Z1 = ZRPS [Alternate angles]
Also, £3 = Z2QPS

[Corresponding angles]

But ZRPS = ZQPS  [Given] \

£1=13 Q S R
= PT=PR [Sides opposite to equal angles are equal]
Now, in AQRT, PS || RT [By construction]

Using the basic proportionality theorem, we have

QS_PQ _, QS_PQ [ PT = PR]
SR PT SR PR
2. Wehave AC as the hypotenuse of AABC.
Also, BD L AC, DM 1 BC and DN 1 AB.
= BMDN is a rectangle.
BM =ND [Opposite sides of a rectangle]
(i) InABMD and ADMC, A
ZDMB =90° = «DMC ...(1)
BD 1 AC [Given]
L1+ £2=90° 2 ON
In ABDM, /3 + /2 =90° 2
= Z1=43 -(2)
From (1) and (2),
ABMD ~ ADMC

H
C M B

[By AA similarity criterion]
Their corresponding sides are proportional.

— BM_MD _ DN _DM [.DN = BM]
DM MC DM MC

= DNxMC=DMxDM

= DN x MC = DM or DM” = DN x MC

(ii) In ABND and ADNA, we have
ZBND = ZDNA [Each equals 90°]
ZDBN = /ZADN  [Similarly, as proved in part (i)]
ABND ~ ADNA [By AA similarity criterion]

Their corresponding sides are proportional.
BN _ND _ DM _DN
DN NA DN NA



[." BN and DM are opposite sides of a rectangle]
= DMxNA=DNxDN
= DM x AN = DN? or DN’ = DM x AN
3.  We have two chords AB and CD of a circle. AB and
CD intersect at P.
(i) InAAPCand ADPB,

ZAPC = ZDPB [Vertically opposite angles]
ZCAP = ZBDP [Angles in the same segment]
AAPC ~ ADPB [By AA similarity criterion]

(if) Since, AAPC ~ ADPB [As proved above]
Their corresponding sides are proportional,
AP_CP AP-BP = CP-DP
DP BP

4.  We have two chords AB and CD, when produced

meet outside the circle at P.
(i) Since, in a cyclic quadrilateral, the exterior angle is
equal to the interior opposite angle.

/PAC = /ZPDB
and ZPCA = ZPBD

APAC ~ APDB [By AA similarity criterion]
(if) Since, APAC ~APDB [As proved above]

Their corresponding sides are proportional.
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= PA_PC _ papB=PCPD
PD PB
5. Let us produce BA to E such that AE = AC.
Join EC. E
Since, BD _ AB [Given]
D AC AR
But AC = AE [By construction]
BD_ AB
CD AE 5 ) o
AD | CE

[By the converse of the basic proportionality theorem]
= ZBAD = ZAEC [Corresponding angles] ...(1)
Also, ZCAD = ZACE [Alternate angles] ...(2)
Since, AC = AE
= LAEC=ZACE .(3)

[.- Angles opposite to equal sides are equal]
From (1) and (3), we have
ZBAD = ZACE (4
From (2) and (4), we have
ZBAD = ZCAD
= AD is bisector of ZBAC.
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