1. (a): We have AABC ~ ADEF
LA=4D,/B=/E, ZC=/LF
Given, ZA =47°, ZE = 83°
/B =83°
Now, in AABC, ZA + /B + ZC =180°
= ZC=180°-47°-83°=50°
2. (a): Wehave, AABC ~ AXYZ
AB _BC _AC _,4_6_5

= e =— =
x 72 6 6

XY YZ XZ
= x=4.8cm
3. (d):Intriangle CAB, if DE divides CA and CB in the
same ratio, then DE || AB.

CD _CE o Xt 3 x

DA EB 3x+19 3x+4
= 3% +4x+9x+12=3x"+19%
= 6x=12 = x=2

4. (b):Given, in ADEF and APQR,
/D =/Q, Z/R=ZE

AVA)

ADEF ~ AQRP
= JLF=/P
[Corresponding angles of similar triangles]

DE ED FE

QP RQ PR
5. (b): Given, AABC ~ ADFE, then

LA =2/D =30°, £C = ZE =50°
A

[By AA similarity criterion]

30°

50°
B CF

£B = ZF =180° - (30° + 50°) = 100°
Also, AB=5cm, AC=8cmand DF =7.5cm
AB AC 5 8
—_— :> —_— e —
DF DE 75 DE
8x7.5

DE = =12 cm
Hence, DE =12 cm, ZF = 100°
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(b) : In AABC, DE || BC

AD AE

DB EC

x _x+3

x+1 x+5
x(x+5)=(x+3)(x+1)

P H+5x=x"+3x+x+3 = x=3
@)

In triangle ABC, DE || BC

AD _AE
DB EC
x _ x+2
x-2 x-1
9. Wehave, AABE = AACD
AB=ACand AD = AE

[Given]
[By B.P.T.]

LUy

[By BP.T.]

= = -x=x"-4 = x=4

[By CP.C.T] ...(i)

Now, in AADE and AABC,

LA =LA [Common]

T [Using ()]
AADE ~ AABC [By SAS similarity criterion]

10. Let AABC and ADEF be two similar triangles such
that AB =9 cm.

AB _ BC _ AC _ Perimeter of AABC

DE EF DF Perimeter of ADEF

[.- Ratio of corresponding sides of similar triangles is
equal to the ratio of their perimeters]

= izﬁ = DE=12cm

DE 48
11. Basic proportionality theorem : If a line is drawn
parallel to one side of a triangle intersecting the other
two sides, then it divides the two sides in the same ratio.

12. SAS similarity criterion : If one angle of a triangle
is equal to one angle of the other triangle and the sides
including these angles are proportional, then the two
triangles are similar.

13. Two quadrilaterals are similar, if their
corresponding angles are equal and corresponding
sides must also be proportional.

14. In AABD and AASR, RS || DB

ZABD = ZASR [Corresponding angles]
LA =LA [Common]
AABD ~ AASR [By AA similarity criterion]

AB_AD_BD_3+3_x_ __,
= AS AR RS 3 vy y
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15. (i) (c) : Since,ZB = £D =90°, LAMB = ZCMD
(- Angle of incident = Angle of reflection)
By AA similarity criterion, AABM ~ ACDM

(ii) (a)
(iii) (c) :** AABM ~ ACDM

AB BM AB 2.5
CD DM 1.8 1.5
2.5%1.8
= AB= =3m
1.5
(iv) (b):Since, AABM ~ ACDM
. LA=/ZC=30°

[ Corresponding angles of similar triangles

are also equal]

(v) (b):Since, AABM ~ ACDM

AB_BM _, AB_21 _ B=18em
CD MD 6

16. (i) In APABand APQR,
£P = /P (Common)
ZA = £Q (Corresponding angles)

By AA similarity criterion, APAB ~ APQR
AB PA AB

=— = —=— = AB=3m

QR PQ 12 24

(ii) Similarly, APCD and APQR are similar.
PC CD 14 CD
PQ QR 24 12

(iii) Area of whole empty land

= CD=7m

1 1
=~ Xbasex height = x12x15=90 m?

(iv) In APCD, AB |l CD

pA = PB (By Thales thereom)
AC BD

6_PE _, PE3

8 BD BD 4

(v) Weknow that, if two triangles are similar, then their
corresponding angles are equal.
/D=/R, Z/ZE=/Pand LF = ZQ

17. (i) (b):1f AAED and ABEC, are similar by SAS
similarity rule, then their corresponding proportional

BE CE
sides are —— = ——
AE DE
(ii) (a) : Since, AADE and ABCE are similar.

Perimeter of AADE AD
Perimeter of ABCE  BC

2 AD
—=—=AD=
3 5

5x2 10
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Perimeter of AADE _ED
" Perimeter of ABCE CE

(iii) (b)

2 ED 4x2
= —:—:}ED:—chm
(iv) (a):CD=CE+ED=4+§=w=§cm
3 3 3
Peri fAADE AE 2
W) (): erimeter o AL L 2 BE_ AE
Perimeter of ABCE  BE 3

= AE= %xchz — CE?
Also, in AAED, AE = \/AD2 — DE?

18. (i) Let AABC is the triangle formed by both hotels
and mountain top. ACDE is the triangle formed by both
huts and mountain top.
Clearly, DE |l AB and so
AABC ~ ADEC [By AA-similarity criterion]

C

D, E
3

A B
Now, required ratio = Ratio of their corresponding sides

B 1
= —C = —Oi.e., 10:7.
EC 7

(ii) Since, DE |l AB, therefore
CD CE 10 7
e, ol AD
AD EB AD 3

(iii) Since, AABC ~ ADEC

10x3
= =4.29 miles

BC AB . . o
— =—— [ Corresponding sides of similar
EC DE triangles are proportional]
10_ AB 80

=
7 8

(iv) Given, DC=5 + BC.
Clearly, BC =10 - 5 = 5 miles

= AB= 7 =11.43 miles

Now, CE = leC = 1X5 = 3.5 miles
10 10

(v) When corresponding angles of two triangles are
equal, then they are known as equiangular triangle.

19. In AACF, BP || CF
AB_ AP

= oF [By B.P.T.]
., 2 _AP_ AP _1 ,
82 PF _PF 3 ~(0)
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In AAEF, DP || EF

AD _ AP
DE - PF [By B.P.T.]
AD _1 .
= === Usin
PE"3 [Using (i)]
20. In ADEW, AB Il EW, D
DA_DB  (gyBpT)]
AE  BW
A B
DA DB
e =
DE-AD DW-DB
N 4 DB E w
12-4 24-DB
[DA =4 cm, DE =12 cm, DW = 24 cm)]
4 DB 1 DB
= —= = —=

8 24—-DB 2 24-DB
— 24-DB=2DB = 24=3DB
— DB=24/3=8cm

21. In AABC, we have
/ZB=/C = AC=AB A
= AE+EC=AD+DB
= AE+CE=AD+CE
[."BD = CE] D E

= AE=AD
Thus, we have
AD = AE and BD = CE

AD _AE

BD CE
= DE| BC [By the converse of B.P.T.]
22. Here, the corresponding two sides and the
perimeters of two triangles are proportional, then third
side of both triangles will also in proportion.
Yes, the two triangles are similar.
23. In AADE and AABC, DE || BC
= LADE = /ABCand ZAED = ZACB

[Corresponding angles]

AADE ~ AABC [By AA similarity criterion]
AB_BC .
AD 2 DB 3
Given, — == —_—=— D E
DB 3 AD 2
DB 3 DB+AD _3+2
—+1==+1 =
~ aD T aD 2 B <
, AB_5 )
AD 2 ...(ii)
BC_5
F d t —===
rom (i) and (ii), we ge DE -3

24. Since, AB|| DC
Z0AB = 20CQ
and ZAPO = £0QC
Now, in AOAP and AOCQ,
Z0AP = Z0CQ
ZAPO = 20QC

[Alternate angles]
[Alternate angles]

[Proved above]
[Proved above]

3

ZAOP = 2Q0C [Vertically opposite angles]
AOAP ~ AOCQ [By AAA similarity criterion]
_, OA_OP_AP
oC 0Q CQ

= O0A-CQ=0C AP
25. InAABC, LA+ ZB+ £C=180°
[By angle sum property]

= ZA=180°-30°-20°=130°
Also, DE 7—1andE=£=1

AC 63 9 AB 45 9
Now, in AABC and AEFD,
LA = ZE =130°
DE _EF
AC  AB

AABC ~ AEFD [By SAS similarity criterion]

= LA=/E,/B=/F, ZC= /D
s /D =20°and ZF = 30°.
26. LetAB=x
= BC=2xand CE =4x
AB _ x _

Now, i
BC 2x 1

CE 4x 2

AB_BC _1 o 4x
BC-CE 22 and ZB=2£C=90° , D
AABC ~ ABCE

[By SAS similarity criterion]
AB_BC _AC P
BC CE BE

AC_1
= ZE 5 ° orAC:BE=1:2 P
27. False
In APQD and ARPD,
PD =PD [common side]

ZPDQ = ZPDR [each 90°]

1
"BC 2x 2

X

Q R
Here, no other sides or angles are equal, so lx?ve can say
that APQD is not similar to ARPD.
But if ZP = 90°, then Z/DPQ = ZPRD
[Each equal to 90° - ZQ and by ASA similarity criterion,
APQD ~ ARPD]
28. Given, AM:MC=3:4,BP:PM=3:2and BN=12cm
Draw MR parallel to CN which meets AB at the point R.
In ABMR, PN || MR
BN BP

A By B.P.T.
NR  PM [By ]
= £=E:> =12X2=8cm

NR 2
In AANC, RM || NC
AR _AM [By B.P.T.]

RN MC



N AR 3 AR_3><8 6 cm
8 4 4

AN=AR+RN=6+8=14cm
OR

Let AB be the lamp post and
CD be the boy after walking
5 seconds. Let DE = x m be the
length of his shadow such that
BD=15x5=75m.

In AABE and ACDE, E

ZB=/D

C

95 cm

<«—38m—>»

x D 75m B
[Each equals 90°]
/E=/E [Common]
AABE ~ ACDE [By AA similarity criterion]

BE AB - 75+x 38
DE CD x 095
["AB=3.8m,CD =95cm = 0.95m and BE
=BD + DE = (7.5 + x)m]
= 7125+ 0.95x =3.8x = 7.125=3.8x - 0.95x
= 7125=285x= x=7125+285 =x=25
Hence, the length of his shadow after 5 seconds is 2.5 m.

29. Since, ANSQ = AMTR

ZSQN = LTRM
- /Q=/R
In APQR,

ZP+ £Q + ZR =180° [By angle sum property]
= ZQ+£Q=180°-ZP
= £Q=(180°- LP) = £Q=ZR=90°- 2 2P .(})
Again, in APST, /1= /2 [Given]
and £P + /1 + £2 =180° [By angle sum property]
= L1+ /£1=180°-4LP
= Jl= % (180° -£P)

1 .

= Ll=42= 9O°—EAP (i1

Now, in APTS and APRQ

£L1=2Q [From (i) and (ii)]
£LP= /P [Common]
APTS ~ APRQ [By AA similarity criterion]

30. Given,in AABC,AB=4cm, and in ADEF, DE =6 cm.
EF=9cmand FD =12 cm
Also, AABC ~ ADEF
AB_BC _AC
DE EF DF
4 BC AC

6 9 12
On taking first two terms, we get

4 _BC BC—4X9=6cm
6 9 6

On taking first and last terms, we get
4 AC

6 12
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Now, perimeter of AABC= AB + BC + AC
=4+6+8=18cm

31. Since, DEFG is a square.
ZBDG =90° = LFEC
Also, DG = GF = FE = DE ()
In ABAC and ABDG,
ZABC = ZDBG
ZBAC = ZBDG (Each 90°
ABAC ~ ABDG (By AA similarity criterion
AB _ AC AB _ BD
= —=— (i
BD DG AC DG
In ABAC and AFEC,
ZACB = ZECF
ZBAC = LFEC (Each 90°
ABAC ~ AFEC (By AA similarity criterion
AB AC 4 AB FE
FE ~ EC AC  EC
From (ii) and (iii), we get
BD FE y. BD DE
DG EC DE EC
= DE*=BDxEC
32. Given, AABC in which D, E and F are the mid-points
of sides BC, CA and AB respectively. A
Since, F and E are mid-points of
AB and AC respectively.
FE|IBC
= ZLAFE=/B F E
[Corresponding angles]
Thus, in AAFE and AABC, we have

(Common

)
)
)
)

(Common)
)
)
)

...(iii

[Using (i)]

/AFE = /B [Proved above]
and ZA = ZA [Common] B D C
AAFE ~ AABC [By AA similarity criterion]

Similarly, we have
AFBD ~ AABC and AEDC ~ AABC.
Now, we shall prove that ADEF ~ AABC.
Clearly, ED Il AF and DF || EA.

AFDE is a parallelogram.
= JZEDF=ZA

[ Opposite angles of a parallelogram are equal]

Similarily, BDEF is a parallelogram.
. ZDEF = /B
Thus, in ADEF and AABC, we have
Z/EDF = /A and ZDEF = /B

ADEF ~ AABC [By AA similarity criterion]
Thus, each one of the triangles AFE, FBD, EDC and DEF
is similar to AABC.

33. In ADFG and ADAB,

AB||FE= £1= 212 [Corresponding angles

|
ZFDG = ZADB [Common]
ADFG ~ ADAB [By AA similarity criterion]
DF FG
D=z ()
DA AB
In trapezium ABCD, we have
EF |l ABIIDC
AF_BE _ AF_3 .BE_3
== : =—(given)
DF EC DF 4 "EC 4
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= £ +1= g +1 A B
DF 4
- AF+DF _ 3+4 . :
DF 4 ‘
AD 7 DF 4 .
— == = ——==_.(ii)
DF 4 AD 7

From (i) and (ii), we get D C

FG_4 FG:éAB ...(iii)

AB 7 7

In ABEG and ABCD,

EF||CD = £ZBEG = ZBCD [Corresponding angles]
/B=/B [Common]
ABEG ~ ABCD [By AA similarity criterion]

BE EG 3 EG
—=— = ===
BC CD 7 CD
[.,Ezéiﬂzéiﬂﬂzéﬂiﬂzq
EC 4 BE 3 BE 3 BE 3

3
- EG%CD = EG=_x2AB ['-CD = 24B (Given)]

= EG=§AB (iv)

Adding (iii) and (iv), we get

FG+EG=2AB+2AB = FE=20AB
77577 7

= 7FE=10AB

34. (i) In AABC, we have DE || BC
= LADE = /ABCand ZAED = ZACB
[Corresponding angles]

AADE ~ AABC [By AA similarity criterion]
AD _DE .
=== ..(i)
AB BC
Now, AD _5 _, DB _4 _, @.,_1:%_._1
DB 4 AD 5 AD 5
—, DB+AD_4+5 _, AB_9
AD 5 AD 5
- AD_>
AB 9
DE _5 o (i
= =2 [Using (i)]
BC 9 B
(ii) In ADEF and ACBF, we have
Z/DFE = ZCFB [Vertically opposite angles]
/DEF = ZFBC [Alternate angles]
ADEF ~ ACBF [By AA similarity criterion]
OR
Given : A triangle ABC in which DE || BC and DE

intersects AB at D and AC at E.
To Prove : @ = E

DB EC
Construction : Join BE, CD and
draw EF L AB, DG 1L AC.
Proof : In AEAD and AEDB, EF is
perpendicular to AB, therefore,
EFis the height for both triangles
EAD and EDB.

Now, area of AEAD = % x (Base x height) = % x AD x EF

Again,areaof AEDB = % x (Base x height) = % x DB x EF

1
ar(AEAD)_ExADxEP_Q
a " DB

ar(AEDB)

1 ...(i)
5 X DB x EF

1
ar(AEAD) o XAEXDG  ap

Similarly, - _AE
Y RAECD) T 1 pexpe EC
2

.. (i)

Since, triangles EDB and ECD are on the same base
DE and between the same parallel lines DE and BC.
ar(AEDB) = ar(AECD) ...(iii)
N s AD AE
From (i), (ii) and (iii), we get oIl EC
Now, we are given that AB || DE and BC || EF.
In AOED, AB || DE
OA OB
AD  BE
In AOEF, BC || EF
OB 0OC

BE CF on oc

E ) and (if), oA _0OC

rom (i) and (ii), we ge D CF
(By converse of above proved result)

...(i)

AC|| DF

35. In order to prove that the points B, C, E and D are
concyclic, it is sufficient to show that

ZABC + ZCED =180° and ZACB + ZBDE = 180°.

In AABC, we have AB=AC and AD = AE

= AB-AD=AC-AE=DB=EC

Thus, we have AD = AE and DB = EC

AD _ AE
DB EC
= DE| BC (By converse of Thales theorem)

= ZLABC=/ZADE (Corresponding angles)
= ZLABC+ 4ZBDE = ZADE + ZBDE

(Adding ZBDE on both sides)
= LABC+ ZBDE =180° (Linear pair)
= /ACB + /BDE =180°

(.- AB=AC .. LABC = LACB)
Now, ZACB = ZAED(Corresponding angles as DE || BC)
= LACB+ ZCED = ZAED + ZCED

(Adding ZCED on both sides)
= LACB+ ZCED =180° (Linear pair)
= LABC+ ZCED =180° (.- LABC = LACB)
Thus, BDEC is a quadrilateral such that
ZACB + £ZBDE =180° and LABC + ZCED =180°
Therefore, BDEC is a cyclic quadrilateral. Hence, B, C, E
and D are concyclic points.
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