TRIANGLES
CLASS X (BASIC & STANDARD )
SUJITHKUMAR KP 22-07-25

Which of the following statements is false? CBSE 2025 AJMER
(A)  Two right triangles are always similar.

(B)  Two squares are always similar.

(C)  Two equilateral triangles are always similar.

(D)  Two circles are always similar.

ANS: (A)  Two right triangles are always similar.

In the adjoining figure, ABCD is a trapezium in which CBSE 2025 AJMER

XY IAB | CD.If AX = EAD, then CY:YB =

D C
A) 2:3 (B) 3:2 X / \ Y
(C) 13 (D) 1.2 / \
A B
ANS: (D) 1:2
A ABC and APQR are shown in the adjoining figure. 2 C = is CBSE 2025 DELHI
(A) 140° (B) 80° (C) 60° (D) 40°
A R
= 333 o 6V3 cm /_/-""!/8%\'
3.8cm i \7.6 cm
i \l
C = \
: 6 cm P 12 cm Q
ANS: (D) 40°
E and F are points on sides AB and AC respectively of a triangle ABC such that 2—5 = ?—g = % , Which of
the following relation is true. CBSE 2025 DELHI
(A) EF = 2 BC (B) BC = 2 EF
(C)EF =3 BC (D) BC = 3EF
ANS: (D) BC = 3 EF
If in two triangles ABC and PQR, 22 =2£ =224 then
QR PR PQ
(A) APQR ~ ACAB (B) APQR ~ AABC
(C) ACBA ~ APQR (D) ABCA ~ APQR

(A) APQR ~ ACAB



18

10

11

In the given figure, A ABC is shown. DE || BC . If AD =
5cm,DB = 2.5 cm and BC = 12cm then DE =

(A)  10cm (B) 6 cm
(C) 8cm (D) 7.5cm

ANS: (C) 8cm
In figure, D and E are points on AB and AC respectively,

such that DE || BC. If AD= - BD, AE =4.5cm, find

AC.
(A) 135cm (B) 9cm
(C) 18cm (D)  None of this

ANS: (C) 18 cm

D and E are respectively the points on the sides AB and AC of a triangle ABC such that AD =2 c¢cm, BD =

I

5cm

25cm

12cm

3cm, BC=7.5cmand DE || BC. Then, length of DE (in cm) is

(A) 25 (B)3 (©)5
ANS: (B) 3
. . AD  AE _an
In the given figure, o> = C and « ADE =70°, « BAC

=50°, then angle 2 BCA =

(A) 70° (B) 50° (C) 80° (D) 60°
ANS: (D) 60°

In the given figure, A ABC given DE || B.C, Find AD.
(A) 2.4 (B) 4.2

(C) 22 (D) 1.2

(A) 2.4cm

In A ABC,DE || BC , find the value of x.

ANS: DE || BC

I X8 o 24 5x= x2+4x+3

x+1 x+5
=>x=3

(D) 6

C
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4.5 cm

In the given figure, if AABC ~ APQR The value of x A R x
is— 5 cm E
5 cm E
(A) 10 (B) 3.5 (©) 45 (D) 3 Tom c o
ANS: (D) 3
Given thatin A ABC ,DE |l BC, find the value of x . A
(A) 2 (8)3 (C)4 (D)6 )
D E
x-2 -1
B Yo
ANS: (C) 4
In the figure, LM || AB. If AL =x —3,AC = 2x,BM = &
x—2
BC = 2x + 3, find the length of AC i
M
A)9 (B) 11 (C) 18 (D)
6 A
ANS: (C) 18
In the fig., P and Q are points on the sides AB and AC A
respectively of AABC such that AP=3.5cm, PB =7 cm,
AQ=3cmand QC=6cm.IfPQ=4.5cm, find BC. 5 P
C
ANS: 13.5 cm.
In the figure, 2P = £ RTS . Which one of the following R
is true?
(A) ARPQ = ARTS (B) ARQP = ARTS
(C) ARPQ = ARST (D) APQR = ARTS /LT
S
PN Q
ANS: (A) ARPQ = ARTS
In triangles ABC and DEF, z—i = % , then they will be similar, when
(A2 B=2£E B)z A=+ D CsB=2«D D)z A=z F

ANS: (C)2 B=2«2D
In the given figure, AD = 6 cm,AE =9 cmand =4 cm
then value of 2BD =

(A) 9cm (B) 18cm
© 27cm (D) 36cm

ANS: (C) 27cm
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In given figure, AD=3cm, AE=5cm,BD=4cm, CE = A

4 cm, CF=2cm, BF =2.5cm, then 5cm
(A) DE || BC (B) DFJ|AC
© EF || AB (D) none of these 4 cm

Y l/{
h
Y

B 2EecmF 2cm C

(C)EF|AB ===
In the given figure, MN || QR and PM = 3 cm, MQ =4 cm, P
PN =6 cm, PR =xcm, then x = .
(A) 6 (B) 8 C 14 (D) 4
M N
Q R

ANS: = MN| QR

PM PN 6

MQ _ NR NR

=>NR=8cm=>x=8+6=14cm

The perimeter of two similar triangles ABC and LMN are 60 cm and 48 cm respectively. If LM =8 cm,
then what is the length of AB ?

ANS: AB=10cm

3_
4

In fig. £ M = 2 N = 46°, express x in terms of a, b and c,
where a, b and c are lengths of LM, MN and NK
respectively

ANS: =
b+c
In AABC,DE||BC.If 22 =2 AC =56 cmthen AE A
A) 35 cm B) 2.1 cm D E
C) 3 cm D) 4cm

ANS: B) 2.1 cm
DE || BC

AB _ AC 8 _ 56 _
D= 2 (byBPT) 1=22, AE=21

AD



In the given figure, find the measure of 2 X.

A) 70° B) 60°
C) 40° D) 50° al T\
ANS: 2 X = 50°

In figure, DE || BC in AABC such that BC = § cm,
AB =6 cmand DA = 1.5 cm. Find DE

ANS: 2cm
In the fig., PQ =24 cm, QR =26 cm, £ PAR =90°, a 24 cm . b
PA =6 cmand AR =8 cm. Find £ QPR. A

26 &M 8 cm

o 4

ANS: 2« QPR =90°
O is the point of intersection of two chords AB and CD
such that OB = OD, then triangles OAC and ODB

are

A) equilateral but not similar B) isosceles but not
similar

C) equilateral and similar D) isosceles and similar

ANS: D) isosceles and similar
In the figure AABR ~ APQR ,1f PQ=30 cm, AR =45 cm, A
AP =72 cmand QR =42 cm the BR =

(A) 27 cm (B) 70 cm
(C)45¢cm (D) 42 cm

P

ANS: (B) 70 cm

In A ABC, D and E are points on the sides AB and AC respectively, such that DE || BC. If AD = x,
DB = x-2,AE = x + 2and EC = x- 1, the value of x is

A) 1 B 2 € 3 (D) 4

ANS: (D) 4
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In AABC, D and E are points on the sides AB and AC
respectively, such that DE | BC. If AD = x,DB = x- 2,

v X+2
AE = x + 2and EC = x- 1, Find the value of x. 5 :
A 1 B) 2 x-2 o
€ 3 (D) 4 B~ ¢
ANS: (D) 4 InAABC, DE || BC (Given)
AD _ AE
DB EC
(By BPT)
X _xf2
x-2  x-1
= X(x-1)=(x+2) (x-2)
S5 X oX=x-22> X -Xx=x*—4
= Xx=4
In the given figure, DE || BC, Find AD. A
1.8cm
D =
7.2cm 54cm
B C
ANS: 2.4cm
If in triangles ABC and DEF, % = % , then they will be similar, when
(A) 2B = £E (B) A= 4D (C) 2B = 4D (D) A = 2£F

ANS:C) 2B = 4D
Then the triangles are similar by (SAS similarity)
If A ABC and A DEF are similar triangles such that £ A =57° and £ E = 83°. Find 2 C.

ANS: 40°

The perimeters of two similar triangles are 25 cm and 15 cm respectively. If one side of first triangle is 9

cm., what is the corresponding side of the other triangle ?

ANS; 5.4 cm

The lengths of the diagonals of a rhombus are 30 cm and 40 cm. Find the side of the rhombus.
(A) 10 (B) 20 (C) 25 (D) 15

ANS: 25cm.

If D is a point on the side BC of a triangle ABC, such that 2 ADC = 2 BAC.then CA%? = CB X

(A) CD (B) CB (C©) AC (D) AB
Ans: in A ACB and ADCA, 4£BAC = £ADC, given «C = 2C Common

AACB ~ADCA (AA) === = CA? = CB.CD

In A ABC, D and E are points on the sides AB and AC respectively, such that DE || BC. If AD = x, DB = x

—2,AE=x+2and EC = x — 1, the value of x is .
(A) 4 (B) 3 C€) 2 (D) 1
(A) 4

The sides of two similar triangles are in the ratio 4 : 7 . The ratio of their perimetersis ____ (CBSE 2023)

(A) 4:7 (B) 12: 21 (C) 16: 49 (D) 7:4
ANS: (A) 4:7
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If AABC and A DEF are similar triangles such that 2 A=57°and £E=83°. Then 2C=

A) 40° B) 57° C) 83° D) 50°
ANS: A) 40°
In AABC and ADEF,

AABC ~ ADEF (Given)
¢2A=s2D,2B=zZEand2C=2F

£A=57°,B=83°

But £ A+ 2B+ £« C =180° (Angle sum property of triangle)
2C=180°-2A-2B=180°-57°-83°

£ C=180°-140° =40°

In A ABC, D and E are points on the sides AB and AC respectively, such that DE || BC. If AD = x , DB

=x—2,AE=x+2 andEC=x—1 thenx =
(A) 2 (B)3 €4 (D) 6
ANS: (C) 4

In A ABC, D and E are points on the sides AB and AC respectively, such that DE || BC.

;‘—Z = 14—3and AC = 20.4 cm, find AE.
(A) 2.2 (B) 4.8 (C)4.6
ANS: 4.8

In the figure £ ACB = 2CDA, AC =6 cmand AD = 3 cm, then
AB =

(A) 12 (B) 24 ) 6 (D) 8

ANS: AB=12cm
In the figure, AD=6cm,DB=9cm, AE=8cmand EC =12 cm
and £ADE = 48°, find zZABC = ___

(A) 48° (B) 52° (C) 44°
(D) 58°

ANS: 48°
In the figure , LM || AB. IfAL = x — 3,AC = 2x,BM = x — 2
BC = 2x + 3, find the value of x.

(A) 10 (B) 9 (C) 6 (D) 8

AL

ANS: LM || AB, -~ —
LC

BM

_-&E (B}HBPT)
x—3 _ x—2

2x—(x=3)  (2x+3)—(x—2)

X3 _ X2 L x245x_3x—15=x24+3x—2x—6 = x=9
x+3 xX+5

(D) 2.4

écm

3cm

N



InAABC,PQ || BC,ifAP =4x —3,PB=3x—1, AQ =
8x —7,QC = 5x — 3. Find x.

(A) 1 and 2 (B) -1 and 1
% 1 1 F @
(C)1 and — > (D) -3 andz
B C
ANS:
AP _ AQ 4x-3 _ 8x—7
PB~ QC 3x-1  5x-3

20x2 —12x — 15x + 9 = 24x2 —21x —8x + 7

4x2 —29x +27x —2=0 24x? -2x—-2=0=>2x2—-x—-1=0

2x2—x—1=0 22x2—-2x+x—-1=0=2x(x—-1)+x—-1=0

x+1(x-1)=0 x=1,x = — (Discarded)

AD and PS are medians of triangles ABC and PQR respectively such that AABD ~ APQS . Prove that

AABC ~ APQR.
ANS:
A P
B D e
Q S R

Given
AABD ~ APQS , AD and PS are medians = D and S are midpoints

AB BD
>—=—and £B=2Q

PQ QS

AB _ 2BD _ BC

PQ 20S QR

In AABC, APQR ﬁ—z = Z—Z and 2 B = 2Q = AABC ~ APQR by SAS similarity

In A ABC, D and E are points on the sides AB and AC respectively, such that DE || BC. If AD =,
DB=x-2, AE=x+2and EC =x— 1, the value of x is

(A)3 (B) 4 (C) 6 (D) 8
ANS: x =4
In AABC,DE||BC.If 22 =2 AC =56cmthen AE= \
- D E -
(A) 35 cm B) 21 cm
(C) 3 cm (D) 4cm
B C

ANS:B) 2.1 cm

DE || BC
2B~ L fromBPT) 2= AE=21
AE 3 AE

AD
If in two triangles ABC and PQR, =2 =25 =24 ihen
QR PR  PQ

(A) APQR ~ ACAB (B) APQR ~ AABC
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(C) ACBA ~ APQR (D) ABCA ~ APQR
(A) APQR ~ ACAB

In the given figure, ’;—g = 2—? and « ADE =70°, zBAC =50°, then ’”‘
ZBCA = c

D.___ _ E
(A)70°  (B)50° (C)80° (D) 60° . s

ANS: (d)~ DE|BC ~ £ABC = 70°. (Corresponding angles)
Using angle sum property of triangle ZABC + 2BCA + 2BAC = 180° «BCA =60°
In the figure, given DE || AB , then the value of x =

ANS: x+3) (3x+4) =x(8x +9)
3x% + OX + 4X + 12 = 8x% + Ox

5% —4x—12=0 5x* —10x + 6x—12=0
5x(x—-2)+6(x—2)=0 (x—=2)(5x+6) =0
eitherx =2 or5x=-6

X=2 if x = 2 then DE || AB.

In the given figure, MN || QR. If PM =x cm, MQ =10 cm,
PN = (x —2) cm, NR = 6 cm, then find the value of x.

PM PN
ANS: —=— =
MQ NR
N Y
10 6
= X=5cm

In A ABC, D and E are points on the sides AB and AC
respectively, such that DE || BC. If AD =x, DB =x-2, AE
=x+2and EC =x -1, Find the value of x.

In AABC, DE || BC (Given)

a2 4 (from B.P.T.)
BD CE
X _ x+2

x—2 x—1
x =4
If D is a point on the side BC of a triangle ABC, such that 2 ADC = « BAC. Show that CA%? = CB.CD
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Ans: in A ACB and ADCA, 4BAC = £ADC, given «C = C Common

AACB ~ADCA (AA) g—j = g_g = CA® = CB.CD

In given figure, AD=3cm, AE=5cm,BD=4cm, CE =4 A
cm, CF =2 cm, BF = 2.5 cm, then
() DE||BC (b) DF||AC (c) EF||AB (d) none of these

N/ Nacm
B  25cmF 2em C
CF CE
In the given figure, MN || QR and PM =3 cm, MQ =4 P

cm, PN =6 cm, PR = x cm, then x =

ANS: = MN | QR
PM _ PN — 3 _ 6

MO =~ NR 4 NR
T x=58+6=14cm.
If AABC ~ AEDF and A ABC is not similar to ADEF, then which of the following is not true?
(A) BC .EF = AC.FD (B) AB .EF = AC.DE
(C)BC .DE = AB .EF (D) BC .DE = AB.FD
ANS: (C)~ AABC ~ AEDF
AB _ BC _ AC

Then, — =—=— = AB.DF = ED.BC
ED  DF EF

or AB.EF = AC.ED
or BC.EF = DF.AC
~ BC.DE # AB.EF
In two triangles DEF and PQR,2D = «Q and £ R = < E, then which of the following is not true?

= NR = 8 cm

EF DF DF EF DE DF EF DE
Aor=rg Bl e 9%k Pwx
ANS: B) 2£ = £
PR QP
In the fig., P and Q are points on the sides AB and AC A

respectively of AABC such that AP=3.5cm, PB=7 cm,
AQ=3cmand QC=6 cm. I fPQ =4.5 cm, find BC.

ANS: 22 _
PB

3.5
7

== .00

AQ _3_ 1 o
QC 6 2 (i)
AP AQ

From (i) and (ii), we have 75 = oc
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PQ| BC
AQP = ACB
and £ APQ = « ABC (Corresponding angles)
AAQP ~ AACB (AA similarity)
PO _40 _ _4AQ
BC AC  AQ+QC
(By definition of SSS similarity)

5 _3 5 BC=135cm
BC 9

BC =13.5cm.
Infig. £ M = 2 N =46°, express x in terms of a, b and c,
where a, b and c are lengths of LM, MN and NK respectively.

Mé&—ph —>NE——c—aK
ANS: In ALMK and APNK
£ M = 2 N (each 46°)
£ K= 2K (common)
ALMK ~ APNK (AA similarity)

LM _ MK _ LK a _ b+c
PN NK  PK x ¢
ac
> x=—
b+c

A vertical stick 12 m long casts a shadow 8 m long on the ground. At the same time a tower casts the
shadow 40 m long on the ground. Determine the height of the tower.

Let height of the tower be x m. A b
21=¢22= (90° each) Stick Tower
£ 3 =2 4 (Angle of inclination at the same time) = e
= AABC ~ ADEF (AA similiarity) = *
13 2 4~
B &m C E 40 m F

AB DE 12 «x

5>S—=— >
BC EF 8 40
=>x=60m
Height of the tower DE = 60
In the fig., P and Q are points on the sides AB and AC
respectively of AABC such that AP = xcm , PB = 10 cm
AQ = (x—2)cm,QC = 6 cm thenx =?

ANS: x = 5cm
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In A ABC, D and E are points on sides AB and AC
respectively such that DE || BC and AD : DB =3: 1. If
EA = 6.6 cm then find AC.

AD:DB=3:1

In AABC, DE || BC

AD_AE 3_58 o ECc=22 AC =88cm
DB EC 1 EC

In the given figure, DE || B.C. Find AD.

ANS: DE|BC

AD _ AE

= (from B.P.T.)
BD CE
D _18_AD =2.4cm
7.2 5.4
AD=24cm

The perimeters of two similar triangles are 25 cm and 15 cm respectively. If one side of first triangle is 9
cm., what is the corresponding side of the other triangle ?
ANS: Let corresponding sides of two similar A’s are @, b, ¢ and d, e, f respectively, leta =9 cm.

A’s are similar

b c atb+c _a
e f d+e+f d

(Using property of proportion) g =
d= % =54cm
= d=54cm
If one diagonal of a trapezium divides the other diagonal in the ratio 1 : 3. Prove that one of the parallel
sides is three times the other.
DE=EB=1:3
In A AEB and ACED, £ 1 = £ 2 (alt. angles)

9
d

23=2 4(V-O-A)
AAEB ~ ACED

AB BE AB 3

D DE CD 1
[DE:BE=1:3]
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= AB=3CD

In the given figure, considering triangles BEP and
CPD, prove that BP x PD = EP x PC.

ANS: Given : ABEP and ACDP

To prove : BP x PD = EP x PC

Proof : In ABEP and ACPD
21=2,2=90°

23=2 4(V.0.A)

= ABEP ~ ACDP (By AA similarity)

BP _EP

CP DP
BP CP
or — ==
EP DP

= BP x PD = EP x CP  Hence proved.
In the given figure, ABC is a triangle in which AB = AC, D and E are points on the sides AB and AC
respectively, such that AD = AE. Show that the points B, C, E and D are concyclic
Given : In AABC, AB=AC, AD=AE
To prove : Points B, C, E and D are concyclic
Proof : To prove that points B, C, E and D are concyclic only we need to
prove
21+2 2=180°and £3+ 2 4=180°
In AABC, AB =AC
£ 1 =23 (Opp. angles of equal sides are equal) ...(i)
and AD = AE ...(ii) A
Subtracting (ii) from (i) we get
AB-AD=AC-AE = DB=EC..(iiil [ AB-AD=DBandAC
— AE = EC]
P .. AD AE
Dividing (ii) by (iii) we get — = —
DE || BC (By converse of BPT)
21+ 24 =180° [Cointerior angles are supplementary]
23+24=180°
21 =23 (Proved above)
Butz1+22+ 23+ 2£4=360°.. (iv) (Sum of the angles of a
quadrilateral)
from (iii) and (iv), 21+ 22 +180°=360° ~21+22=180°
Points B, C, D and E are concyclic. Hence proved.

In AABC, D and E are points on the sides AB and AC respectively, such that DE || BC. If AD =,



DB=x-2, AE=x+2and EC = x -1, Find the value of x.
ANS:
In AABC, DE || BC (Given)

AD _ AE
DB EC
(By BPT)
X x+ 2
. _

x—2  x—1

= X(x-1)=(Xx+2) (x-2)

=> X -X=x—2° > Xo—x=x-4
= Xx=4

If D and E are respectively the points on the side AB and AC of a triangle ABC such that AD = 6 cm, BD
=9.cm, AE =8 cmand EC = 12 cm, then show that DE || BC.

ANS:
Ab _6_2
Now =53 ...(1) A
il
i
AE i _ Z _______ . i
EC 12 3 (i) 9'; """ E‘\E
From (i) and (ii) BD / \
DE || BC (Using converse of .
B.P.T.)
What value(s) of x will make DE || AB in the given A
figure? ' y°©
8x +9 V 3x+4
D 3 E
X+3 X



72

73

Given : AABC
Proof : DE will be parallel to AB
Only, if L8 [Converse of BPT]
AD BE
x+3 X

8x+9  3x+4
(x +3) (3x +4) = x(8x + 9)
3X% + OX + 4x + 12 = 82 + OX
= 5x°—4x-12=0
= 5x*—10x+6x—-12=0
= 5x(x—-2)+6(x-2)=0
= (x-2)5x+6)=0
= eitherx=2o0r5x=-6 = x= _g
(Impossible) = x=2
if x =2 then DE || AB.

In figure, D and E are points on AB and AC respectively, such
that DE || BC. If AD = § BD, AE =4.5cm, find AC.

ANS: Here AD = § BD,

AE =4.5cm, DE || BC
AD _ AE
_ BD EC
(using B.P.T.)

380_as_1_4s
BD EC 3 EC
=>EC=45x3cm
EC=135cm
Now AC=AE+EC=45+135=18cm
In the figure, if « A=« CED,AB=9cm, AD=7

c¢cm, CD =8 cm and CE = 10 cm. Find DE.

ANS: Given : In ACAB,
2 A=+~ CED, AB=9cm,
AD=7cm,CD=8cmand CE=10cm
To find : DE
Proof : In ACED and ACAB
C= C (Common)
CED = CAB (Given)
Using AA similarity rule
ACAB ~ ACED

- 7
5 ‘,//
8x +9 \;\ Y 3x+4
.\. il/

D ¥ A E
A 7
h y
xX+3 ‘\.\ // X
)

'\‘/
&

c
8 cm
10 cm
)
m E
9 em B
c
Becm
10 cm
0
E
9 em

T o
A
7 cm
A B
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AB _ AC 9 _ AD+CD
DE  CE DE 10

2 =% . DE=6cm = DE=6cm
DE 10

In the given figure, AACB ~ AAQP. If BC =8 cm, PQ =4
cm, BA=6.5cm. AQ = 2.8 cm, find CA and PA.

ANS: AACB ~ AAQP

AC _BC AB
AQ PQ AP
AC BC
AQ  PQ
AC 8
28 4
AC=56cm
BC AB
Also %_E
8_65
4 AP

AP = %5: 3.25cm

In the given figure , % = g—z =2 and AB = 4 cm. Find the
value of DC.
ANS: Given:22 =22 _1 andAB=4cm
ocC oD 2
To find : DC
Proof : In AAOB and ACOD,
29 _59 and 2 AOB =, COD
ocC (0)))]

AAOB ~ ACOD (SAS similarity)
A0 BO AB 1 4

oc_ oD cD_ 2-¢CD
CD = 8cm

In fig., DB L BC, DE L AB and AC L BC. Prove that % =0

ANS: Given: DB L BC, AC L BC and DE L AB.
BE AC
ToProve: —=—
DE BC

Proof: 2 DEB =2« ACB [Each 90°] ...(I)
< DBE =90° — 2 ABC [Also, « DBE + « BDE =90°]

AC

A B
(@]
C
A B
[ A\
f 5
-'// M““:':.c
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£ ABC = £« BDE ...(ii)
From (i) and (ii), we get
AABC ~ ABDE [By AA Similarity]

BE _ Ac
DE ~ BC
In figure, A ABC is right angled at C and DE L AB. Prove
A
that AABC ~ AADE and hence find the lengths of AE and c T
DE 3em

12 em

ANS:  Given : AABC and AADE right angled at C and E.
Proof: In AABC and AADE
¢ C=24 E=90°[each]
2 A=+ A (Common angle)
AABC ~ AADE (By AA similarity)
In AABC, AB? = AC? + BC? (By Pythagoras theorem)
AB? = 25 + 144 = 169 AB =13
then, 22 = 2¢ = 4¢
AD DE AE
13_12_ 5

15 36
— then, AE==cm DE ==—cm
3 DE AE 13 13

In figure AB || PQ || CD, AB = x units, CD =y units and PQ

= 7z units, prove that = += =2
x y z

[
l

ANS: LetBQ=aunits; DQ=bunits & *
and ADB= PDQ

AADB ~ APDQ
Similarily ABCD ~ ABPQ

AB B X a+b

PQ|AB 21=2,2,

AADB ~ APDQ —=—= = —
PQ DQ z b

X _ a8, X 1=-4

z =} | = > l b ()

Also ABCD ~ ABPQ

BD _ CD at+b _ ¥

BQ - PO  ~a
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a z b V—=z (”)
From (i) and (ii)
x z X z
z- L = _1'—2:’?_1—2*1
x zTy-=z
F vz
v Y z y—2
T T y-z T X~y
= 1-5
|'|. |.| J_ |. |.
2% = Hz -y T ¥ 77y

1 1
—t-=- (Hence proved)

Match the Following :

tA= sP,£B= £Q = ABC ~APQR

1. In AABC and APQR SSS similarity
28 4 , A= .P = AABC ~APQR

PQ PR

2. In AABC and APQR SAS similarity

3.In AABC and APQR

4B _4¢ _ 5 o AABC ~APQR
PO PR QR

Basic Proportionality Theorem (BPT)

4.1n AABC DE || BC
AD AE

= — = —
BD CE

AAA similarity

5. INnAABC DE || BC =
AB AC

DB _EC

D and E are respectively the points on the sides AB and AC of a A ABC (fig2) such that AB =

5.6cm,AD = 1.4cm, AC =7.2cmand AE = 1.8 cm, show that DE || BC

If a line is drawn parallel to one side of a triangle, intersecting the other two sides distinct points then it

divides the two sides in the same ratio, prove it.

Also state the converse of the above statement.
ANS: Statement: If a line is drawn parallel to one side of a triangle to intersect the other two sides, then

CBSE 2025 AJMER

these two sides are divided in the same ratio (Basic Proportionality Theorem).




Given : A triangle ABC, DE || BC, meeting AB at D and AC at E.
AD AE
ToProve: —=—
BD EC
Construction : Join BE, CD and draw EL L AD.
Proof : ABDE and ACDE are on the same base and between the same parallel BC and DE, hence equal in
area, i.e.,
ar(ABDE) = ar(ACDE) ...(1)
area (AADE) _ %AD EL_ AD
area (ABDE) - %BD EL  BD

1
area (AADE) _ 7;AE.DL  4E

area (ACDE) ~ 1Ec.op  EC

area (AADE) _ area (A ADE)

area (ABDE) " area (ACDE)

AD _ AE

BD  EC

Converse of BPT

If a line divides any two side of a triangle in the same ratio , then the line is parallel to third side
Infig 21=243,22=¢24, DE=4, CE=x+1,

AE =2x+4; BE =4x-2.Find x.

ANS: £1=23,22=24 (given) 25=26(V.0.A) _* _ x*1

H imil T 4x—2 2x+4
gECDEEC AABE Using AAA similarity rule S 8x 4 16 = 4x% — 2x + 4y — 2
BE _ EA = 4x% + 2x-8x-2-16 = 0

= 4x%>-6x-18 = 0
= 2x?-3x-9=0

= 2x>-6x+3x—-9=0
=>2X(X-3)+3(x-3)=0
= (x-3)(2x+3)=0
Eitherx—-3=0 , x=3
or2x+3=0

X= —% is not possible
Hence, x =3
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In figure, M is mid-point of side CD of a parallelogram
ABCD. The line BM is drawn intersecting AC at L and
AD produced at E. Prove that EL = 2BL.

Proof : In AMDE and AMCB
DM = CM (Given)
21 =22 (Vertically opposite)
23=2+4( BC|| AE and DC is a transversal) (Alt. int
45)
AMDE = AMCB (ASA Congruency)
DE =BC (CPCT) ... (i)
Also BC = AD ... (ii)
(Opposite sides of the parallelogram)
AD = DE [On equating (i) and (ii)]
Now, AE = AD + DE = AE =2 AD (Put DE = AD)
In ABLC and AELA,
£ 5=,6 (Alt. int. angles)
and 2 7 = 2 8 (Vertically opposite angles)
ABLC ~ AELA (AA similarity)

BL LC BC BL BC BL BC
—_——— ) — = — D — = —
EL LA AE EL AE EL 2AD
B - 22 (BC=AD) EL = 2BL
EL 2AD | . .
What value(s) of x will make DE || AB in the given
figure?

Given : AABC
Proof : DE will be parallel to AB
Only, if L& [Converse of BPT]
AD BE
x+3 X

8x+9  3x+4
(x+3)(3x +4)=x(8x +9)
3X% + OX + 4x + 12 = 8x% + 9x
= 5x*—4x—-12=0
= 5x°—10x +6x—12=0
= bx(x—2)+6(x-2)=0
= (x-2)(bx+6)=0 = eitherx=20r5x=-6
= X= —S (Impossible) = x =2 if x = 2 then
DE || AB.
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b) In the figure, if £ A= 2CED,AB = 9cm, AD =
7 cm,
CD = 8cmand CE = 10 cm. Find DE.

ANS: a) Statement, figure, Construction etc.
b) Given : In ACAB,

4 A=+ CED, AB = 9cm,
AD=7cm,CD=8cmand CE=10cm

To find : DE

Proof : In ACED and ACAB

£ C =2 C(Common)

2 CED = £« CAB (Given)

Using AA similarity rule

ACAB ~ACED

AB _ AC 9 _ AD+CD
DE  CE DE 10
9 8+7

= DE=6cm = DE=6cm

DE 10

In the figure, PQ | XY |l SR . Show that = = &
XS YR

D 10 cm
E
A 9 cm B
C
8 cm
D 10 cm
E
A S cm B




