Triangles

( Fastracl« Revision )

» Similar Figures: Two figures having the same shapes
(and not necessarily the same size) are called similar figures.

» Similar Triangles: Two triangles are sald to be similar if:

1. their corresponding angles are equal.

2. their corresponding sides are in the same ratio
(or proportional).

Note: Suppose AABC is similar to APQR, we write as

AABC ~ APQR. But we do not write as AABC ~ AQRP or

ABAC ~ APQR.

Equiangular Triangles: If corresponding angles of two

triangles are equal, then they are equiangular triangles.

The ratio of any two corresponding sides of each pair in

two equiangular triangles Is always the same.

Basic Proportionality Theorem—BPT A

(Thales' Theorem): In a triangle, a line

drawn parallel to one side, to intersect

the other two sides at distinct points, D E

divides the two sides in the same ratio.

AD _ AE
In A ABC, DE || BC, then DB~ EC - A

AD _ AE AB _ AC
AB - AC 2™ BB T EC

Converse of Basic Proportionality Theorem: If a
line divides any two sides of a AABC in the same ratio,

AD _ AE .

58~ EC' then the line must be parallel to the third

side, j.e., DE || BC.

Criterion For Similarity of Triangles: There are three

criteria for similarity of triangles :

1. AAA Similarity: In two triangles, if three angles of one
triangle are respectively equal to the three angles of
the other triangle, then the two triangles are similar.

le.,

@4 If two triangles are similar, then their corresponding

IF two of their angles are equal, then the third angle
must also be equal, because sum of angles of a triangle
always make 180°. So, AA could also be called similarity.

2. SSS Similarity: In two triangles, if the corresponding
sides are proportional, then they are similar.

Or

In two triangles, if sides of one triangle are proportional
to the sides of the other triangle, then their
corresponding angles are equal and hence the two
triangles are similar.

3. SAS Similarity: In two triangles, if one pair of
corresponding sides are proportional and the included
angles are also equal, then the two triangles are similar.

Knowledge BCOSTER .

1. All congruent triangles are similar but the similar
triangles need not be congruent.

2. Mid-point Theorem: The line segment joining the
mid-points of any two sides of a triangle is parallel
to the third side and is half of it.

3.Angle Bisector Theorem: The A
internal bisector of an angle of
a triangle divides the opposite
side in two segments that are
proportional to the other two

sides of the triangle. B D G
AB BD

In AABC, —_—

" AC DC

sides, medians and altitudes are propaortional

@s Practice Exercise

"E? M"Itlple Choice Questions N

Q1 Two polygons have same number of sides are
similar, if:
a. thelr corresponding sides are proportional
b. their corresponding angles are equal
c. Both a. and b.
d. None of the above
Q2. If AABC~ APQR with ZA=32° and ZR = 65°, then

the measures of £ B is: [CBSE2023]

a. 32° b. 65° c. 83° d Sr

Q3_A 6 cm C R

B Q P

In the given figure, AABC ~ AQPR. If AC = 6 c¢m,
BC=5cm,QR=3cmand PR =x,thenthevalue of xis:

[CBSE 2023]

a. 3.6 an b. 25cm c 10cm d. 3.2cm



Q4. InaAABC,itis given that AB =6 cm, AC=8 cm and
AD is the bisector of Z/A.Then,BD : DC=

& 344 b. 9516 &.4:3 d V3:2

Q5. AABC ~ APQR. If AM and PN are altitudes of AABC
and APQR respectively and AB? : PQ? = 4 : 9, then

AM : PN = [CBSESQP 2021 Term-I]

a. 16 : 81 b.4:9 €. 32 a..2%3

Q6. Inthe given figure,PQ||AC.IfBP=4cm,AP=2.4cm

and BQ = 5 cm, then length of BC Is:
C

[CBSE 2023]

a. Bocm b. 3cm
d Ecrn
c.0.3em 3

Q7. Inthe given figure, DE || BC.If AD=3cm,AB=7cm
and EC = 3 cm, then the length of AE is: [CBSE 2023]

3 cm
B . C!F
a. 2cm b. 225 cm
C-3.5 tm d. 4cm
Q8. In AABC, PQ || BC. If PB = 6 cm, AP = 4 cm,

AQ = 8 cm, find the length of AC. [CBSE 2023]
A
P Q
B C
a. 12cm b. 20 cm
cohiEm d. 14 cm

Q9. InAABC,DE||AB.IfAB=a,DE=x,BE=bandEC=c.

Express x in terms of a, b and c. [CBSESQP 2023-24]

ac
d. —

b A

Q10. In the given figure, if DE || BC, AD = 3 cm,
BD = 4 cm and BC = 14 cm, then DE equals:
[CBSE SQP 2021 Term-I]

A
D E
B B
a.7cocm b. 6 cm c 4cm d. 3cm
QL. In AABC and ADEF, /B = /E, /F = /C and

AB = 1IZI*E. Then, the two triangles are:
2 [CBSE 2021 Term-]

d. congruent but not similar

b. similar but not congruent

c. neither congruent nar similar
d. congruent as well as similar

Q12. It is given that AABC ~ ADFE, /A = 30°, /C= 50°,
AB =5 cm,AC= 8 cm and DF = 7.5 cm. Then, which
of the following is true? [NCERT EXEMPLAR]
d. DE=12cm, ZF=50° b. DE=12cm, £F =100°
€ EF=12cm, 20=100" d. EF=12an,ZD=30°

Q13. If the corresponding medians of two similar
triangles are in the ratio 5 : 7, then the ratio of their

corresponding sides is: [CBSE 2015]
3. 25:49 b. 5:7
C7:5 d. 49:25

Q14. The parallel sides of a trapezium are 3 cm and
9 cm. The non-parallel sides are 4 cm and 6 cm. A
line parallel to the base divides the trapezium into
two trapeziums of equal perimeters. The ratio in
which each of the non-parallel sides is divided, is:
a.4:5 8,352 &yl d. 3:1

Q15. ABCD is a trapezium with AD || BCand AD = 4 cm. If
the diagonals AC and BD intersect each other at O
such that AO/OC=D0/0OB =1/2,then BC=

[CBSESQP 2022-23]
a.6om c Bcm d. 9am

Q 16. Inthe given figure,AD=3 cm,AE=5cm,BD =4 cm,

CE=4cm,CF=2cm,BF =2.5 cm, then:
A

b. 7cm

3cm 5cm

D E

4 cm 4 cm

B 256cm F 2cm C

a. DE || BC b. DF [| AC
c EF |l AB d. None of these

Q17. Itis given that, AABC ~ AEDF, such that AB = 5 cm,
AC =7 cm, DF = 15 cm and DE 12 cm, then the
sum of the remaining sides of the triangles is:

a. 23.05cm b. 16.8 cm
C 6.25cm d. 24 cm



Q 18. In the given figure, if AB || DC, find the value of x.

a. b5 b. 7 C. 6 d 4
Q19. In the given figure, PA, OB and RC are each
perpendicular to AC. If x =8 cm and z = 6 cm, then

y is equal to: [CBSE 2021 Term-I]
P
R
X Q
Z
Y
@
A B
56 7
3. —Cm b. —cm
7 56
25 24
C. —Cm d. —cm
i 7

Q20. if APOR ~ AABC; PQ = 6 cm, AB = 8 cm and the
perimeter of AABC is 36 cm, then the perimeter of

APQR is: [CBSE 2023]
a. 20.25cm b. 27 cm
c. 48 cm d. 64 cm

Q2l. In the given figure,AB || PO.IfAB=6 cm,PQO =2 cm
and OB = 3 cm, then the length of OP is: [cBSE2023]
B

W
3
§
£ o
O
@O
Fi'
A
a. 9am B, -3 EM
c. 4cm d. 1cm
Q 22. In the given figure, if ZACB=/ZCDA,AC=8 cm,
AD = 3 cm, then BD is: [CBSESQP 2021 Term-I]
C
%é‘\
: , B
A 3 cm O
a. 22/3cm b. 26/3 cm

c. 55/3 cm d. 64/3 cm

Q 23. Avertical 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. Then, the height

of the tower Is:
a. 65 m b. 60 m c. 70m d 72m

Q 24. Sides AB and BE of a right triangle, right angled at
B are of lengths 16 cm and 8 cm respectively. The
length of the side of largest square FDGB that can

be inscribed in the triangle ABE is:
A

E i
L) I —
m y G
Be———28 CITI*—!-E
a. 32/3 cm b. 16/3 cm
c. B/3 cm d. 4/3 cm

) Assertion & Reason Type Questions N

Directions (Q.Nos. 25-29): In the following questions given
below, there are two statement marked as Assertion (A)
and Reason (R). Read the statements and choose the correct
option:
a. Both Assertlon (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A)

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

c. Assertlon (A) Is true but Reason (R) Is false

d. Assertlon (A) Is false but Reason (R) is true

Q 25. Assertion (A): All regular polygons of the same
number of sides such as equilateral triangles,
squares etc, are similar.

Reason (R): Two polygons of the same number of

sides are said to be similar, if their corresponding

angles are equal and lengths of corresponding
sides are proportional.

Q 26. Assertion (A): In a AABC, if DE || BC and intersects

AB St Dand ACatE: then =
atDan at E, then D AE

Reason (R): If a line is drawn parallel to one side
of a triangle to intersect the other two sides in
distinct points, then these sides are divided in the
same ratio.

Q 27. Assertion (A): If the bisector of an angle of a
triangle bisects the opposite side, then the triangle
is isosceles.

Reason (R): The internal bisector of an angle of a
triangle divides the opposite side internally in the
ratio of the sides containing the angle.



Q 28. Assertion (A): In a AABC, D and E are points on
sides AB and AC respectively such that BD = CE. If
£B = ZC, then DE is not parallel to BC.

Reason (R): If a line divides any two sides of a
triangle in the same ratio, then the line must be
parallel to the third side.

Assertion (A): In AABC, DE || BC, such that
AD=(7x—4) cm,AE=(5x—2) cm,DB = (3x + 4) cm
and EC = 3x cm then x is equal to 5.

Q 29.

Reason (R): If a line is drawn parallel to one side
of triangle to intersect the other two sides at a
distinct point, then the other two sides are divided
in the same ratio.

’@; Fill in the Blanks Type Questions N

Q 30. Two triangles are similar, if their corresponding

sides are. .......... . [NCERT EXERCISE; CBSE 2020]

Q31 In AABC and ADEF , if B = ZE, £ZF = ZC and
AB = 2DE. Then, the two triangles are ...............

Q 32. If in two triangles DEF and POR, 4D = Z0Q and

DE DF
ZR = ZE, then OR = PO —N—
Q 33. The line segment joining the mid-points of any two
sides of a triangle is ........... to the third side.

Q 34. All congruent triangles are similar but the similar
triangles need not to be...........

‘@B True/False Type Questions N\

Q 35. If a line is drawn parallel to one side of a triangle
to intersect the other two sides in distinct points,
the other two sides are divided in the same ratio.

[NCERT EXEMPLAR]

If AD and PM are medians of AABC and APOR

; AB AD
respectively, where A ABC ~ A PQR, then ﬁ = v
[NCERT EXERCISE]
Q 37. In two triangles, if one pair of corresponding sides

are proportional and the included angles are also

Q 36.

equal, then two triangles are similar.

[ Solutions

1. (c) Two polygons of the same number of sides are
similar if their corresponding angles are equal and
thelr corresponding sides are in the same ratio le.

proportional
2. (c) Given AABC ~ APQR
= ZA=4P, £ZB=£Q and £C = £ZR
LKk =/P =32 &nd LR =2C=65"
Now, in AABC,
ZA+ /B + 2C=180°
32° + /B +65°=180°

£B =180°-97°=B83°
) Given. AABC ~ AQPR

AB BC CA

QP PR RQ
BC CA 5
PR.RQ X
_BX3 B
6 2
4. (a) We know that. the bisector of A
an angle of a trlangle divides the
opposite side in the ratio of the (D‘f? >
sides containing the angle.
BD:DC=AB:AC=6:8=3:4 B D C

5. (d) Given, AABC ~ APQR
A p

J 4

o

3.

wi o

= X

=25 €m

gl —L c Q R

G- TiP:

If two triangles are similar, then their corresponding
T sides and altitudes are in same proportion.

AM and PN are altitudes of AABC and APQR

respectively.
AB? 4

Also. 7he w A2 -(1)
PQ PQ 3

As we know that.
Ratio of altitudes = Ratio of sides for similar triangles.

- AM _AB_2
‘ PN PQ 3
6. (a) In AABC.PQ Il AC
AP CQ
8P ~ B0 (By Thales thearem)
_ 24 _QQ
4 5
2 CQ=24x5=3D“

- Lengthof BC=BQ+CQ=5+3=8aom

7. (b) In A ABC. BC || DE
AD _AE

BD CE

AD . AE

—+1=—+]1
BD CE

AD+BD AE+CE
BD  CE

(By Thales thearem)




10.

- AB _ AE+ CE
AB-AD CE
7/ AE+3
—
7-3 3
7 AE
= —_— — ]
4 3
AE 7 3
== —:_—] = -
3 4 4
9
= AE = Z =225 cm
(b) Glven that.
In AABC, PQ || BC
PB=6cm.AP=4cm, AQ=8cm
AP AQ
AB  AC
AP AQ
- By BPT
AP+PB  AC [ByBET)
4 B8 4 B
= = — —_— T —
4+6 AC 10 AC
- ar =220 e
(b) Given AB = a, DE = x
BE=bandEC=c
In AABC, DE || AB
By baslic proportionality theorem,
3 DE _EC
o ABC BC
_ DE__EC
AB BE+EC
— i = ¢ = X= —DC
a b+c " b+c
(b) Glven, AD =3 cm, BD =4 cm. BC = 14 cm
and DE || BC
AADE ~ AABC (By AA similarity)
AD DE AD DE
= —_—— — =
AB BC AD+BD BC
3 DE Ix14
3+4 14 E=—g—=bam
(b) In AABC and ADEF,

/B e ZE /F = 2Cand AB =-%—DE.

We know that, if in two triangles corresponding
two angles are same, then they are similar by AA

similarity criterion.
A

B CE 2
Since. AB = DE
Therefore, AABC and ADEF are not congruent.

12. (b) Given, AABC ~ ADFE

13.

F
ZA=£D=30°

Zls ZE=5HD°

£B = £F =180°-(30°+50°) =100°
AB=5cm. AC=Bcmand DF =75 cm
i TR

DF DE 75 DE

Bx7.5
5

Hence, DE = 12 cm, £F = 100°

Also,

= DE= =12cm

14.

(b) Let ABC and PQR be two similar triangles with
medians AD and PS respectively.
Then, % =g (Given)
TR!CK
The ratios of the medians of two similar triangles is
equal to the ratio of their corresponding sides.
AABC ~ APQR
AB_AD
PQ PS
AB 5
= ——
PQ 7

p
A /M
B D C Q S R

Hence. the ratio of corresponding sides is 5: 7.

(c) Glven, AD =4 cm and BC =6 cm.
Let DE = x cm, CF—ycmandEF—zcm
Then. AE = f+ x) cm and E!F (6 -vy)cm

3cm
4Cﬁ/‘ y 6c:m
/(4—x}cm (6= y)c&\
Q9 cm

According to the given condition,
Perimeter of DCFE = Perimeter of ABFE
= X+3+Y+Z=29+6-y+Z+4-X

= X+3+ywl9-x-y
= 2x+ 2y =16

=> X+y=08

— v=8-x



We know that line parallel to the base divides the Since.  AABC ~ AEDF

two non-parallel Unes In the same ratio. | AB BC AC
De _CF | ED DF EF
& MF B 5 7 BC
X ¥ 12 EF 16
= % 6-y
On taking first and second ratios, we get
X 8-—x H 7 7x12
5 e Bl EF = =16.8
- 4-X 6-B+x © EE o
= X(x—=2)=(8-x) (4-x) On taking first and third ratios, we get
= X - 2x=32-12x+ x* 5 _BC _ o 5%X15 o
= 10 x=32cm 12 15 12
- x=32cm Now. sum of the remaining sides of triangle.
R DE 37 32 4 ‘ =EF+BC=16.8 + 625 =23.05cm
BHlD;= AE 4-32 0B 1 4] 18. (b) Given, AB || DC
15. ()Given. AD=4cm Z0DC= Z0BA (Alternate interior angles)
AG DO and ~#0CD = #0AB (Alternate interior angles)
d — === (1 2 o
an - (1) ADOC QBO,;D - (By AA similarity criterion)
4 cm e
: D e 0B OA
)
X-2 x+3
=0 =
x—=1 x+5
B | &
In AAOD and ACOB = (x=2)(x+5)=(x+3) (x-1)
ZADO = ~CBO = x2+3x-10=x%+2x-3
(- AD || BC, so alternate angles are equal) =2 K=l
£ AOD = £ COB (Vertically opposlte angles) 19. (d) APAC and AQBC Is similar.
and 2 0AD = ~20CB _ AP AC x AC
(Alternate angles are equal) & E “BC ; “BC
AAOD ~ACOB  (By AAA similarity rule)
~ AQ _ 0D _AD ar ¥ B )
0C 0B BC x AL
Also, ARAC and AQAB Is similar.
1 4
= R (From eq. (1)) (R_AC __ z_AC
—_—— = —
= BC=8cm BQ AB y AB
16. (c) Given.AD=3 cm. AE=5cm.BD =4 cm. - y _AB 2)
CE=4 em. F=2¢cm BF=25tm z AC
Here e 2 Adding eqgs. (1) and (2), we get
8 25 y,y_BC A8
20 4 x z AC AC
25 5 (1 1) BC+AB
=3 V|—+—|=
) E_ i X Z AC
an AE b ( 1 1 A AC
CF_CE (x z) AC
FB AE ”l+l“_1 6+8)_,
= EF|lAB (By converse of Thales theorem) = }’k 6 =2 MNae
17. (a) Given. AABC ~ AEDF : 48 24
= [ —
A 14 7
20. (b) Given, APQR ~ AABC
S&h 7 cm ”v§ _ PQ QR PR PQ+QR+PR
v " AB BC AC AB+BC+AC
PQ _ perimeter of A PQR
B c D 15 cm F = AB perimeter of A ABC - (1)



Given PQ = 6 cm. AB = B cm and perimeter of
AABC = 36 cm
From eq. (1). we get

& Perimeter of APQR

8 36

Perimeter of APQR = E' }CBHE =27cm

21. (d) In the given figure. AB || PQ
In APQR and ABOA.
20PQ = ~0BA (Alternate interior angles)
£0QP = ~0AB  (Alternative interlor angles)
and ~POQ=~«BOA  (Vertically opposite angles)

APOQ ~ ABOA
_ PDEOQZPQ
BO OA BA
Given AB=6cm .PQ=2cmand OB =3 cm
- PO_PQ ., OP_2
BO BA 3 6
= DPzzgazlcm

22. (c) Glven, AC=8cm,AD=3cm
In AACD and AABC,
/CDA = ZACB (Given)
ZCAD = ZCAB (Common)
AACD ~ AABC (By AA similarity)
AC AD
AB  AC
8 3
. AB 8
64

_ AB = ?cm

(By CPCT)

So. ED:AB-—-ADz%—EEE’B—SEm

23. (b) Let AB be the vertical stick and AC be its shadow.
Also. let DE be the vertical tower and DF be its
shadow. Joln BC and EF. Let DE = xm

& SF

B

L

E
~

A C D :

8 m 40 m
We have, AB=12m. AC=8mand DF =40 m
In AABC and ADEF, we have
#A = 2D:=398°

/C=sF  (Angular elevation of the sun)
AABC ~ ADEF (By AA similarity criterion)
AB AC 12 8

DE OF © x &0
=N 2.1« eoeom
X

24 (b) Given, AABE is a right-angled triangle with

25,

26.

AB=16 cm and BE = B cm

IA
:

E D

. G
Bd—’~8cm-—h—E

Let each side of square FDGB be x cm.

In AAFD and ADGE,
ZAFD = ZDGE (Each 90°)
ZADF = ZDEG (From figure)
- AAFD ~ ADGE (By AA similarity)
= AF _FD
DG GE
AB-FB FD
= From figure
* DG BE_BG {Frmny figure)
16— x X
== X 8- x
=] 128-24x + x% = x?
= 24x =128
- _28_36
24 3

(a) Assertion (A) : Two polygons of the same number
of sides are similar, if their corresponding angles are
equal and corresponding sides are proportional

- In equilateral triangles or squares, each angle is
equal and sides are also proportional. therefore all
regular polygons are similar.

Reason (R): It is also true.

Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

(a) Assertion (A): In AABC. DE |l BC. by using Thale's

theorem. we have
A

B L
AD _AE _ DB _EC
DB EC ~ AD AE

1,08, EC
= AD AE
. AD+DB _ AE +EC

AD AE

AB AC
— — T —
AD AE

So. Assertlon (A) Is true.
Reason (R): It is also true.
Hence. both Assertion (A) and Reason (R) are

true and Reason (R) is the correct explanation of
Assertlon (A).



27. (a) Assertion (A): In AABC. AD is the bisector of ZA

28.

29,

AB_BD A
AC DC
AB
s Ly
AC B D C

(=~ D Is the mid-point of BC, .. BD = DC)

= AB = AC
Hence, AABC Is an isosceles.
So. Assertion (A) is true.
Reason (R): It is also true.
Hence, both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).
(d) Assertion (A): In AABC. we have /B=/C
- AC=AB

(=~ Sides opposite to equal angles are equal)

A

B .
AE+EC=AD+DB

AE+CE=AD+DB
AE+CE=AD+CE (BD = CE (Given)]
AE=AD

b 4 4

Thus, we have

AD = AE
and BD = CE
AD_AE  _ AD_AE
BD CE DB EC
= DE || BC

So. Assertion (A) is false.
Reason (R): It Is true statement.

Hence, Assertion (A) is false but Reason (R) Is true.
(d) Assertion (A): We have,
AD _AE
DB EC
IX—4 bBx—2

3x+4  3x
A

(- DE Il BQ)

B C

=> 21x2 = 12x = 15x2 + 20x —6x — B
=  6x°-26x+8=0
— 32 -13x+4=0

~TR!CK w

Product of extreme terms =3 x 4 = 12
12=26x2=3x4=12x1

Here, we will take 12 and 1 as a factors of 12. So,
middle term

—13=-12-1

30.
31.

32,

33.
34.
35,
36.

7 A

=3 Ix? —12x—x+4 =0
=  3x(x=4)-1(x-4)=0

= (x-4)(3x-1)=0
— M= 4,‘1
3
So. Assertion (A) is false.
Reason (R): It is true statement.
Hence. Assertion (A) Is false but Reason (R) Is true.

Proportional
In AABC and ADEF,

ZB=4E (Given)
L= /F (Given)
AABC ~ ADEF (By AA similarity)
In ADEF and AQRP
£D=2£Q (Given)
ZE= /R (Given)
ADEF ~ AQRP (By AA similarity)
- DE DF EF
QR QP RP
Parallel
Congruent
True
True
True

-) Case Study Based ouestions y)
Case Study 1

QL

Q2.

Q3.

Digvijay is trying to find the average height of a
tower near his house. He is using the properties of
similar triangles. The height of Digvijay’s house is
20 m when Digvijay’s house casts a shadow 10 m
long on the ground.

At the same time, the tower casts a shadow 50 m
long on the ground and the house of Anshul casts
20 m shadow on the ground.

Based on the above information, solve the
following questions:

The height of the tower is:

a.10m b.20m°* < 50m d. 100 m
When Digvijay's house casts a shadow of
18 cm, the length of the shadow of the tower is:

a. 18 m b. 20 m C. 90 m d. 100 m
The height of Anshul's house is:
a. 20 m b. 40 m c 50m d. 100 m



Q4.

Q5.

When the tower casts a shadow of 40 m, same time

the length of the shadow of Anshul's house Is:
3. 16m b. 40 m
c. 100m d. None of these

Which of the following similarity criterion does not

exist?

a. AA b. SAS £.555 d. RHS

Solutions o

Let CD = h m be the height of the tower.
Let BE = 20 m be the helght of Digvijay house and GF
be the height of Anshul's house.

AACD ~ AABE

AC_CD
AB EB E h \G

50 h

T —

10 20 AlomB C Faom’
= h=100m =50 m—ree—gm >

50 m
So. option (d) Is correct.
Given AB =18 m. let AC = x
In similar AABE and AACD

AB_BE _ 18_20
AC (D x 100
. 18x100

20

So, option (c) is correct.
Let height of Anshul's house be GF = fy,

Since, AHFG ~ AHCD

HE_FG _ 20_ M

HC (D 50 100
20x100 _
50

So, option (b) Is correct.

Given, HC = 40 cm

Let length of the shadow of Anshuls house be
HF = [ m.
Since.

20 m

=18x5=90m

=

hy e 40m

AHFG ~ AHCD
HF FG

— ] —

HC CD

L 40
40 100

40x40
100

16m

=5 (

So, option (a) is correct.
RHS similarity

Criterlon does not exist.
So. option (d) Is correct

Case Study 2

Gaurav placed a light bulb at a point O on the
ceiling and directly below it placed a table. He
cuts a polygon, say a quadrilateral PQRS, from
a plane cardboard and place this cardboard

parallel to the ground between the lighted bulb
and the table. Then a shadow of PQRS is cast
on the table as P'Q'R’'S’. Quadnlateral P'Q'R'S’
is an enlargement of the quadrilateral PQRS
with scale factor 1 : 3. Given that PQ = 2.5 cm,
QR =35cm. RS =34 cm and PS = 3.1 cm;
P=1150,.20=93", ZR. =65" and S = 85",

Based on the above information, solve the
following questions:

Q1 The length of R'S' is:

a. 3.4 cm b. 10.2cm c 6.Bcm d. 9.5 cm
Q 2. The ratio of sides P'Q’' and Q'R’ is:

8. 557 b.7:5 0 d. 2:7
Q 3. The measurement of Q' is:

a. 115° B 895" o LT d. 85°
Q4. The sum of the lengths Q'R’ and P'S' is:

a. 123 cm b.67cm ¢ 19B8cm d 9com
Q 5. The sum of angles of quadrilateral P'Q'R'S' is:

a. 180° b. 270° . 3007 d. 360°

Solutions -

Given. scale factoris 1: 3.
R'S"=3R5
R'S'=3x34=10.2cm

So. option (b) is correct.

Gince, P'Q* =3 PA=3x25=75¢cm

and QR'=30R=3x35=105cm

PQ 75 b

— = == or 5:7
QR 105 7

So. option (a) is correct.
Quadrilateral P'Q’'R’S" is similar to PQRS
Q"= 20 =9%°

So. option (b) is correct.
QR'=30R=3x35=10.56ecm

and PPS’=3PS=3x31=93 cm
OR'+P'S'"=105+93=19.8cm

So. option (c) is correct.



5. Since. PQRS ~ PPQ'R’S’

ZP =P =115°
ZQ'=£Q =95
R =/R=0%

and Z£5% = /£5=85°
P+ Q"+ LR + 5 = 1157 + 957 + 65° + B5”
= 360"
Le. the sum of angles of quadrilateral P'Q'R'S’ Is
360°
So. optlon (d) Is correct.

Case Study 3

Anika is studying in class X. She observe two poles
DC and BA. The heights of these poles are x m and
y m respectively as shown in figure:

D
A
y @
X
d
t l’ !
C*" Z L — A

These poles are z m apart and O is the point of
intersection of the lines joining the top of each
pole to the foot of opposite pole and the distance
between point O and L is d. Few questions came
to his mind while observing the poles.
Based on the above information, solve the
following questions:

Q1. Which similarity criteria is applicable in ACAB
and ACLO?

Q2. If CL=a,then find a in terms of x, y and d.
Q3. IfAL= b, then find b in terms of x, y and d.

o Solutions o

1. In ACAB and ACLO., we have
/CAB = ~#CLO =90°
£C=x2C (common)
By AA similarity criterion,
ACAB ~ ACLO
2. v ACAB~ ACLO

-TiP

"T'-‘ Corresponding sides of similar triangles are proportional.

CA AB z X zd
—_— — —_—-— -, 0=—
CL LO a d X
3. In AALO and AACD ,
We have
ZALO = ZACD = 90°
ZA=ZA (comman)
~. By AA similarity criterian,
AAZ0 ~ AACD
. &_% = Ezi e bzé
AC DC z Y y

Case Study 4

QL

Q2.

Before Basant Panchami, Samarth is trying to
make kites at home. So, he take a rectangular sheet
and fold it horizontally, then vertically and fold it
transversally. After cutting transversally, he gets a
kite shaped figure as shown below:

ZHE

Rectangular Shest

Based on the above information, solve the
following questions:

What is the angle between diagonals of a
rectangle?

Prove that two triangles divided by a diagonal in
rectangle are similar as well as congruent.

Q 3. By which similarity criterion the triangles formed
by longest diagonal in a kite are similar?
. Solutions .
1. Dlagonals of a rectangle can bisect each other at any
angle.
2. In AABC and ACDA
AB = (D A D
/B=24«D
BC=DA
AABC = ACDA
(B SAS) g C

When two trlangles are
congruent, then they are similar also.
In AABC and AADC,
AB = AD
BC = DC
AC = AC (common)
AABC ~ AADC
(by SSS criterion)
In AABC and AADC,
AB = AD
ZABC = ZADC
BC=DC
AABC ~ AADC
(by SAS criterion)
In AAOB and AAQD.
AB = AD
OA = 0A (comman)
BO =D0
(diagonal AC bisect the other diaganal BD)
AAOB ~ AAOD (by S5S similarity)
=5 £BAO = ZDAO
In ABOC and ADOC,
BC = DC
OC =0C (common)
BO =0D
(Dlagonal AC bisect the other diagonal BD])
3 ABOC ~ ADOC (by 555 similarity]
= £BCO = £DCO
In AABC and AADC.
2= £




£ZBAC = £DAC
(-~ ZBAO = #BAC. #DAO = #DAC. proved above)

/BCA = ZDCA
(- #BCO = #BCA, #DCO = ZDCA. proved above)
AABC ~ AADC (by AAA similarity)

So. required similarity criterlons are S55. SAS and
AAA.

‘@; Very Short Answer Type Questions N

QL In APQR, S and T are points on the sides PQ and

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

PR respectively, such that ST || OR. If PS = 4 cm,

PQ =9 cm and PR = 4.5 cm, then find PT.
[CBSE2015, 16, 17]

In two triangles ABC and DEF, if Z/A = ZE and

AB EF
£ZB = ZF.Then, prove that — =—

AC ED

In the given figure, DE is parallel to BC. If

AD =.§ and AC =18 cm, then find AE.

DB
A
D - *év{\
2
B C
Find the value of x in the given figure.
P
35735
10 am 8 cm
1]
Q 5cm S xcm R

If the corresponding medians of two similar
triangles are in the ratio 5 : 7, then find the ratio of

their corresponding sides. [CBSE2015]
=
D E
and EC = x — 1, then find the +
value of x. [CBSE2023] &
B C
In the given figure, LM || AB.

HAL=x—-3,AC=2x,BM=x—-2 and BC= 2x + 3,
find the value of x.

In the given figure, ABC is A
a triangle which DE || BC. If
AD=x,DB=x—2,AE=x+ 2

'\@g Short Answer Type-| Questions N

0l

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

In the given figure, a AABC, DE || BC, so that
AD=(4x—-3)cm,AE=(8x—7)cm,BD=(3x—1) cm
and CE = (5x — 3) cm. Find the value of x.

[CBSE 2015]
A
A
8 1 C

In the following figure, DE || OQ and DF || OR, show
that EF || QR. [NCERT EXERCISE]

F E
®)
Q R

X and Y are points on the sides AB and AC
AX 1

— T —

AB 4’

AY = 2 cm and YC = 6 cm. Find whether XY || BC or
not. [CBSE2015]

In the given figure, QA L AB and PB L AB. If
AO=20cm,BO =12 cm, PB =18 cm, find AQ.

[CBSE 2017]
. o
V B
Q

In the given figure, /M = ZN = 50°. Express x in
terms of a, b and c where a, b and c are the lengths
of LM, MN and NK respectively.

respectively of a triangle ABC, such that

M—b—N—c —

A vertical stick which is 15 cm long casts a 12cm
long shadow on ground. At the same time, a vertical
tower casts a 50 m long shadow on the ground.
Find the height of the tower. [CBSE2016]

A girl of height 100 cm is walking away from the
base of a lamp post at a speed of 1.9 m/s. If the
lamp is 5 m above the ground, find the length of
her shadow after 4s. [CBSE 2015]

ABCD is a trapezium such that BC||AD and
AB = 4 cm. If the diagonals AC and BD intersect at

AO OB 1
O such that oc_oD 32’

then find CD.



Q9.

Q 10.

QL

Q2.

Q3.

Q4.

In the given figure below, AD = AC and /1= /2.
AE D
Show that ABAE ~ ACAD. [CBSE SQP 2022-23]
C
B
et ZNp

E

ABCD is a parallelogram. Point P divide AB in the
ratio 2 : 3 and point

D Q &
Q divides DC in the
ratio4 : 1. 9
Prove that OC
is half of OA. 5 i B

[CBSE SQP 2023-24]

-§) Short Answer Type-1i Questions N

In the given figure, if AABC ~ ADEF and their sides
of lengths (in cm) are marked along them, then find

the lengths of sides of each triangle.
[NCERT EXEMPLAR; CBSE 2020]

JAWA

254 2 E 3x+9 F
Dtagnnals AC and BD of trapezium ABCD with
AB || DC intersect each other at point O. Show that
OA OB
0C 0D

D &
/ D \
A B

The diagonals of a quadrilateral ABCD intersect

A0 CO

BO DO

Show that ABCD is a trapezium.  [NCERT EXERCISE]

In the given figure ZCEF = ZCFE.F is the mid-point
AB AE

of DC. Prove that — = —
FD

N

1%

[CBSE 2023, NCERT EXERCISE]

each other at the point O such that

[CBSE SQP 2023-24]

-n

Q5.

Q6.

Q7.

Q6.

Qo.

Q 10.

Q2.

In the given figure, D and E are two points lying on
side AB, such that AD = BE. If DP || BC and EQ || AC,

then prove that PQ || AB.
A

E

B Q &

If AD and PM are medians of triangles ABC and
POR, respectively, where AABC ~ APQR, prove that
AB _AD
PO PM’
If two poles 5 m and 15 m high are 100 m apart,
then find the height of the point of intersection of
the line joining the top of each pole to the foot of
the opposite pole. [CBSE 2015]
In the given figure, E is a point on the side CB
produced of an isosceles triangle ABC with AB= AC.
IfAD | BCand EF_L AC, then prove that AABD~AECF.

[CBSE 2023, NCERT EXERCISE]
A

[NCERT EXERCISE; CBSE2017]

s

= B D C

In the given figure, EF || DC || AB. Prove that
AE BF

ED FC’

B
E F

[\

Through the mid-point M of the side CD of
a parallelogram ABCD, the line BM is drawn
intersecting AC in L and AD (produced) in E. Prove
that EL = 2BL. [CBSE 2023]

-€) Long Answer Type Questions N
Ql

In the given figure of A ABC, P is the mid-point of
BC and Q is the mid-point of AP. If extended BQ

meets AC in R, prove that AR = %CA. [CBSE 2016]

A

B P C
Sides AB and AC and median AD of a AABC are
respectively proportional to sides PQ and PR

and median PM of another APQR. Show that
A ABC ~ A POR. [NCERT EXERCISE; CBSE 2023, 17]




Q3. In the given figure, AD and BE are respectively

perpendiculars to BC and AC. Show that:
C

A B
(i) AADC ~ ABEC (ii) CA x CE = CB x CD
(iif) AABC ~ ADEC (iv) CD x AB = CA x DE

Q4. ABCD is a parallelogram, P is a point on side BCand
DP when produced meets AB produced at L. Prove

that:
. DP _DC . DL _ AL
M 5L " BL M Bp ~dc

Q 5. In the given figure, AD and CE are two altitudes of

AABC. Prove that:
C

B
%

(i) AAEF ~ ACDF
(if) AABD ~ ACBE
(iii) AAEF ~ AADB
(iv) AFDC ~ ABEC [NCERT EXERCISE]
Q6. In the given figure, ZADC = /BCA; prove that

AACB ~ AADC. Hence find BD if AC = 8 cm and
AD=3cm. [CBSE SQP 2023-24, NCERT EXEMPLAR]

A D B
Q7. InaAPQR, N is a point on PR, such that ON | PR. If
PN x NR = Q,Nz , prove that ZPOR = 90°.
[CBSE SQP 2023-24, NCERT EXEMPLAR]

Q 8. Prove that if a line is drawn parallel to one side of a
triangle intersecting the other two sides in distinct
points, then the other two sides are divided in the
same ratio. [CBSE 2023]

Using the above theorem, prove that a line through
the point of intersection of the diagonals and
parallel to the base of the trapezium divides the
non-parallel sides in the same ratio.

[CBSE SQP 2022-23]
Or
State and prove Basic Proportionality Theorem.
[CBSE SQP 2023-24]
Q9. In the given figure, AABC A
and ADBC are on the same
base BC. If AD intersects

Solutions

Very Short Answer Type Questions

1. Given,PS=4cm.PQ=9cmandPR=4.5cm

TiP
If a line Is drawn parallel to one side of a triangle to
intersect the other two sides in distinct points, then the

other two sides are divided in the same ratio.

Since. ST Il QR, then by BPT, we have

FS_PY TG
PQ PR R
4 PT S

o B —
9 45

or PT:qx#Ej:Zcm Q

Hence, PT=2cm.

2. In AABC and AEFD,
ZA=~/ZEand £B = £F

AABC ~ AEFD

(Given)
(By AA similarity criterion)

BC at O, prove that C
ar (AABC)  AO B
ar (ADBC) DO
[NCERT EXEMPLAR; CBSE 2023] D
AB AC AB EF

Hence proved.

== —_" =
EF ED AC ED
3. In AABC. DE || BC.

Al Bt (By Thales theorem)
DB EC
s A 5 3K
2 EC 2 AE
Adding 1on both the sides. we get
3 EC J+2 EC+AE
—+l=—+t1 = =
2 AE 2 AE
- 5A L 5.8
2 AE 2 AE
= 5AE =36
ol 36

AEDE=> AE=7.2cm

4. In APSQ and APSR,
ZQSP = /RSP = 90°
and £QPS = ZRPS = 35°



APSQ ~ APSR
PQ_35Q
PR SR

10 5
= —=— = x=4cm
B ¥

5. Let ABC and PQR are two similar triangles with
medians AD and PS respectively.

A

(By AA similarity)

D C

Q S R

Then, _A_D =

Glven
z ( )

~|u

TR!CK

The ratio of the medians of two similar triangles is
equal to the ratio of their corresponding sides.

AB AD 5

= e

56" PE =7 (~- AABC ~ APQR)

Hence. the ratio of corresponding sidesis 5: 7.
6. In AABC. DE || BC. so by BPT.

AD _AE
BD CE
X X+2

— =
x—2 x-1

= x(x1) = (x2) (x+2)
xz—x=x2—ff+

— —X=—4 > x=4

2
- TIP
]' If a line is drawn parallel to one side of a triangle to

intersect the other two sides in distinct points, then the
other two sides are divided in the same ratio.

In AABC, LM || AB
L BN (By Thales theorem)
LC MC
AL  BM
= AC-AL BC-BM
- X-3  _ X—2 X-3 X-2

2Xx—(x-3) (2x+3)—(x-2) x+3 x+5
— (x=3)(x+5)=(x-2)(x+3)

2+X—5

= x2+2x-15=x

= x=9

Short Answer Type-l Questions
1. In A ABC DE || BC, so by BPT.

AD AE - 4x-3 Bx-7
BD CE 3x-1 5x-3

G- TiP:

— (4x=3) (5x<3) =(Bx=T)(Ix-1)

- 20x° = 12x-15x+ 9 = 24x* —Bx—21x + 7

= 24x%-20x° - 29x+27x+7-9=0

= 4% -2x-2=0

— 2(2%=x-1)=0
~TR!CK ~

2=2x1

.. Here, we have taken 2 and 1 as a factors of 2.
So, middle term, -1 =1 -2.

\ ..-
25 — 2%+ x-1=0
2x(x=1)+1(x=1)=0
(x-1) (2x+1) =0
x=1=0and 2x+1=0

oy = Mt
x=1and x >

then AD, BD. AE and CE all are

b o U U ¥

L
When x = >

negative,

= 0
X 5

Hence. the value of xis 1.

common] ERR(DR « ]

Sometimes students take both value of x as a answer but
it is wrong. Students should cross check the value of x.

intersect the other two sides in distinct points, then the

¥ If a line is drawn parallel to one side of a triangle to
I other two sides are divided in the same ratio.

In A POQ, DE |1 0Q
PE PD
EQ DO
In A POR. DF || OR
PF PD
FR DO
From egs. (1) and (2). we get
PE PF
EQ FR

TR!CK

If a line divides any two sides of a triangle in the
same ratio, then the line Is parallel to the third side.

(By BPT) (1)

(By BPT) ..(2)

EF 1| QR (Converse of BPT) Hence proved.
3, Giver, 2ot
AB 4 A

Let AX = k. AB = 4k %6
. XB=AB—AX = 4k— k = 3k A \
e ekl

| XB 3k 3 2 &
aﬂd ﬁzz :l

YC 6 3



TR!CK

If a line divides any two sides of a triangle in the
same ratio, then the line is parallel to the third side.

AX AY
XB YC
Hence, XY || BC
4, In AOAQ and AOBP.

(By converse of BPT)

/0AQ = ~0OBP (Each 90°)
ZA0Q = «BOP (Vertically opposite angles)
AOAQ ~ AOBP (By AA similarity)
= s M (Corresponding sides are
BO PB proportional)
20 AQ
12 18
. AQz]szcj:HUCﬂ'l
12
5. Given.UM=0.PN=x MN=band NK=c
In A PNK and A LMK,
Z PNK = 2 LMK (Each 50°)
Z PKN = Z LKM (Common angle)
APNK ~ A LMK (By AA similarity)
So. s b (Corresponding sides
MK M
are proportional)
NK PN
= =
MN-+NK LM
=3 < = E or Xs= i
b+c a b+c
6. Let AB be the vertical stick and P

BC be Its shadow.
Glven. AB=15cocm=015m
and BC=12cm=012m

X m
Let PQ be the vertical tower Tower
and QR be its shadow. 5 ]
In A ABC and A PQR, R Shadow Q

—Sm—

Iwo triangles are similar, if their corresponding sides are
in propartional

Z ABC =2 PQR (Each 90°)
Z ACB = £ PRQ
(Angular elevation of the sun at the same time)
- AABC~APQR (By AA similarity)
So e 2
" PQ QR
(Corresponding sldes are (Stick)
proportional) G5 m
0.15 _ 012
- 50 C 012m B
(Shadow)

G- TiP:

5 05 BO
=E 0.12

ar X=625m
Hence, the height of the tower is 62.5 m.

7. Let AB be the lamp post and ED be the position of
girl after 4s.

A (Lamp post)

Glven. helght of the girl ED=100cm
and helght of the lamp post AB=5 m =500 cm
Distance of the girl from lamp post after 4s
=19x4 =76 m=768cm
(-.- Distance = Speed x Time)
Le. BD =760 cm
DC=xcm

Students should know about AAA criteria for similarity
of triangles.

In A CDE and A CBA,

Z DCE = 2 BCA (Common angle)
£ CDE = 2 CBA (Each 90°)
A CDE ~ A CBA (By AA similarity)
o, CD _De x _100
CB BA x+760 500
=5 5x=x+760 = 4x =760
=3 x =190 cm
Hence. the length of her shadow after 4 s Is 190 cm.

TiP
When two non-parallel rays intersect at a point,
the angles formed between these rays at point of

intersection in opposite directions are called vertically
opposite angles (VOA).

In AAOB and ACOD, we have

ZAQ0B = £C0OD (Vertlcally opposite angles)
.E}.:D_B.:l (GEUEH)
0C 0D 2

D
(@
B &
AAOB ~ACOD  (By SAS similarity criterion)
ﬁB:AD::r 4 =l::=~ED=E| cm
(D O0C D 2
9. In AABD,
Ll=2£2 (Given)

BD = AB (Sides opposite to equal
angles are equal) ...(1)



10.

Grven,
AD _AC
AE BD
Using eq. (1).
AD _ AC
AE AB
In ABAE and ACAD,
AC_AD
AB AE
ZA= /A
ABAE ~ ACAD

(By SAS similarity criterion)
Hence proved.

(2)

(From eq. (2))

(Common)

Given ABCD Is a parallelogram.
let AB=DC=aqa
Now point P divides AB in the ratio 2: 3

AP = 2 .a= £ and BP = = a= i
2+3 5 2+5 *
Agaln, point Q divides DC In the ratio 4 : 1.
4 40 1 a
DQ—m*D—? and CQ—E-U—E
In AAPO and ACQO
ZAOP = £C0Q (vertically opposite angles)
Z0AP = 20CQ
(In parallelogram. AB|ICD and AC Is transverse)
AAPO ~ ACQO
(By AA similarity criterion]
AP PO AO
=2 =1 (v ]
CQ Q0 CO
20/5 AO AO 20 2
a/5 CO =~ €O a 1
= OC= —;-OA Hence proved.

Short Answer Type-ll Questions

1§

Since, AABC ~ ADEF, so ratio of their correspanding
sides is equal

56, AB BC AC
DE EF DF
2x -1 2x+2 3x

- 1B 3x+9 6x
2x-1_ 2x+2 1
= B8  3x+9 2
Taking first and third parts, we get
2x=1 _1
18 2
= 2x='9+1
- E9+'I=£=5

2
.. Sldes of AABC.
AB=(2x-1)=2x5-1=10-1=9 cm,

TP
If a line is drawn parallel to one side of a triangle to

intersect the other two sides in distinct points, then the
other two sides are divided in the same ratio.

BC=2x+2=2x5+2=10+2=12cm
and AC=3x=3x5=15cm
. Sldes of ADEF,
DE = 18 cm.
EF=3x5+9=15+9=24cm
and DF=bx=6 x5=30cm

. Given: ABCD is a trapezium in which ABIICD and its

diagonals AC and BD intersect at paint O.

A B
O
D G

To Prove: O, 508,

OC 0D
Proof: - ABIICD and AC is a transversal.
. Z/0AB = ~0CD (alternate angles)
and <ZA0B = ZCAD

(vertically opposite angles)
Now, In AAOB and AQCD,
ZAO0B = ZCOD and #0AB = 20CD
From AA similarity,
AAQOB ~AQCD

OA OB
oc “ op (From the proportionality of side)

Hence proved.
A0 CO

. Glven:In a quadrilateral ABCD. == =

BO DO

To Prove : ABCD is a trapezium.
Construction : Let us draw a quadrilateral ABCD.
Draw a line OE || AB.

B

D c
Proof : In A ABD, QE || AB

By using baslic proportionality theorem. we get
AE BO
L= -(1)
ED 0D

But. it is given that
AO _CO
BO DO

AO _BO
OoC 0D



From eqgs. (1) and (2). we get

Proof : In A ABC. by BPT we have

AE _ A0 AD _AP (-- DP Il BC) (1)
ED OC DB PC
TR | CK Agaln, In A ABC, by BPT we have
If a line divides any two sides of a triangle in the BE BQ (- €Q Il AC)
same ratio, then the line Is parallel to the third side. EA - QC '
EO || DC (By the canverse of basic ar 28 wd2)
= v DB QC
proportionality theorem) AD - BE amd EA - ED + DA  £D + BE -
—  ABIIOE I DC te A= BCand EA=ED-+DA=E0--RE = TF)
—  ABIIDC TR!CK
ABCD Is a trapezium. Hence proved. If a line divides any two sides of a triangle in the
4, Given: In ACAD, BE intersects CD at F, F is the same ratlo, then the line Is parallel to the third side.

mid-point of CD and £CFE = £ZCEF.

AB AE
To Prove: — = —
O Frove: 50 FD

Construction: Draw a line DG parallel to BE.
Proof: Since, F is the mid-point of DC, so CF = FD and
ZLEF=4CFE (Glven)
LEFsLE
(- Sides opposite to equal angles are equal)
Now. In ACDG. FE Il DG

From eqs. (1) and (2). we get

AP BQ

PC QC
In AABC, P and Q divide the sides CA and (CB

respectively In the same ratio.
PQ Il AB Hence proved.

6. Given: AABC ~ APQR

CE CF A
—=— By BPT
- GE DF (By BPT]
. CE_CE (- CF = CE]
GE DF .
R
GE = DF () 2 & M
In AABE, DG || BE To Prove : AB AD
A PQ “PM
Proof : Since, AABC ~ APQR
G AB _AC BC (1)
E PQ PR QR
5 = (Corresponding sides are proportional)
/F Also, ZA=/P./B=/Q.2C=/R (2
B (Corresponding angles are equal)
. AB _AE (By BPT) Since. AD and PM are medians. they will divide their
DB GE opposite sides.
AB AE BC QR
— = — F eq. (1 -
=5 =R (From eq. (1)) BD = = and QM = < (3)
AB AE From eqs. (1) and (3). we get
or _—— Hence proved.
BD FD AB BD (4)
— o (4
. Given: AD = BE. DP || BC and EQ || AC PQ QM
To Prove: PQ || AB Now., In A ABD and A PQM,
@Tip ZB=/Q (Using eq. (2))
T If a line is drawn parallel to one side of a triangle to AB _BD (Using eq. (4))
" intersect the other two sides in distinct points, then the PQ QM
other two sides are divided in the same ratio. A ABD ~ A PQM (By SAS similarity)




AB _BD _AD

PQ QM PM

(Corresponding sldes are proportional)
Hence proved.

7. Let the required height RS=hmand SQ=a

A
15Sm
Be—(100—a)—5—a—Q
——100 m——

BS=100-0 (- BQ=100 m)
AB 1 BQ and RS L BQ
= RS || AB
In A ABQ and A RSQ,

ZAQB = ZRQS (Common angle)
ZQBA = Z0QSR  (Correspanding angles)

A ABQ ~ A RSQ (By AA similarity)
SD. A_B - @
RS 50
(Carresponding sides are praportianal)
15 _ 100 _ 20h
=5 F y a E -(1)
Now. in A RSB and A PQB.
ZRBS = /PBQ (Common angle)
ZRSB = /ZPQB  (Corresponding angles)
ARSB ~ A PQB (By AA similarity)
RS BS
So, PO BO (Corresponding sldes are
proportional)
h _100-0o i
- c 00 20h=100-a
= 20h =100 -% (From eq. (1))
= 20n+28 =100
- 231 =100
_ p.300 _ 15
80 4
Hence. the required helght Is % m.
. It is glven that ABC s an Isosceles triangle.
AB = AC
ZABD = ZECF

(.. Angles opposite to equal sides are equal)
In AABD and AECF
ZADB = ZEFC (Each 90°)

/ABD = ZECF (Proved above)
AABD ~ AECF (By AA similarity) Proved.
. Glven: In the given figure, EF || DC || AB.
To Prove: E - % ;
FC

Construction: Produce DA and CB to meet at P
(say).

Proof: In APEF, we have

ABIIEF
ol
AE BF

= ﬂ+1=E+1

AE BF

PA + AE - PB +BF
AE  BF

PE PF

= oA N L (1)

AE BF

In APDC, we have
EF Il DC
rE_Er
ED FC
(By Basic Proportionality Thearem)

(By Thales theorem)

.2)

On dividing eq. (1) by eq. (2). we get
PE PE
AL o BF
PE PF
ED FC
ED_FC
= AE BF
A, B
ED FC

or Hence proved.

. In ADEM and ACBM

Z1=,6  (Alternate interior angles)
=

27 M

5
. 6
A B
/2=/3 (Vertlcally opposite angle)
DM=MC (M Is the mid-point of CD)
ADEM = ACBM
(By AAS cangruence criterion)
So, DE = BC (By CPCT)
Also, AD = BC
(Opposite sides of a parallelogram)
=4 AE = AD + DE = 2BC
Now , £Ll=/6and £4 = £5
AELA ~ ABLC (By AA similarity)




EL EA
:} — T —
BL BC
A
=2 B = = Z — EL=2BL Hence proved.
BL BC 1 i
€
Long Answer Type Questions
1. Given: In AABC. P is the mid-point of BC and Q is the
mid-point of AP. A Proof : We know that. medians divide opposite sides.
1 Therefore. BD =DC and QM = MR
To Prove: RA = EEA Also, AD = DE (By construction)
and PM = ML (By construction)

In quadrilateral ABEC, diagonals AE and BC blsect
each other at point D.

Therefaore, quadrilateral ABEC is a parallelogram.
3, AC=BE and AB=CE
T _CP (Opposite sides of a parallelogram are equal)

Construction: Draw PT || BR. §
Proof: In A CBR. PT Il BR

= BPT
TR PB (By ) Similarly, quadrilateral PQLR is a parallelogram.
. PR = QL and PQ = RL
@*TIP AB AC AD .
T If a line is drawn parallel to one side of a triangle to PQ PR PM (Given)
‘, intersect the other two sides in distinct points, then the AB BE 2AD
other two sides are divided in the same ratio. - =—=
0 "0l 2PN (Proved above)
cT ; « Bk resiefomal i _ P AEi:BE:AE
— __R,_] (.- P is mid-point of BC Le.. PB = CP) =5 P0 oL BL
=~ C(T=TR ) @ TiIP
In A APT. QR || PT If .f,j two rrf'ang{es, curresponfﬁng sides are in the same
ratio, then their corresponding angles are equal and
AQ AR (By BPT) hence the triangles are similar (S55).
QP RT A ABE ~ A PQL (By 5SS similarity)
AR = Z BAE = Z QPL (1)
= | Br (- Qis mid-point of AP Le. AQ = QP) (Corresponding angles of similar triangles)
Similarly, A AEC~A PLR = # CAE = £ RPL (2
= AR =RT -(2) Adding egs. (1) and (2), we get
Z BAE + £ CAE= 2 QPL + £ RPL
From eqs. (1) and (2). we get / CAB =/ RPQ )

AR=RI =] @Tip

AR — 1 AC Hence proved. If one angle of a rn'ﬂngife Is eqyai to one angle of an.other
3 triangle and the sides including these angles are in the
same ratlo, then the triangles are similar (SAS).
5 o e e A in A ABC and A PQR.
' ‘' PQ PR PM
al o8 (Given)
To Prove : AABC ~ APQR PQ PR
% p Z CAB = Z RPQ (Using eq. (3))
' A ABC ~ A PQR (By SAS similarity)
Hence proved.
C 3. (1) In AADC and ABEC, we have
- R ZADC = #BEC =90° (Glven]
Q
ZACD = ZBCE (Cgmmnn)
Construction : Extend AD and PM up to point E and L So. by AA criterion of similarity.
respectively, such that AD = DE and PM = ML AADE ~ ABEC
P ¥ - - (if) We have.

ThenjolnBtoE,CtoE.QtoLandRto L AADC ~ ABEC (As proved above)



AC DC
e UL (1
- BC EC ()

= CAxCE=CBxCD
(iii) In AABC and ADEC. we have

AC DC
BC EC
AC BC
= DC EC
Also. £ACB=£DCE (Common)
© AMBC ~ ADEC
(Iv) We have.,
AABC ~ ADEC (As proved above)
=4 AB AC
DE DC
=  ABxDC=ACxDE

(From eq. (1))

=  (DxAB=CAxDE Hence proved.

4. Given: A parallelogram ABCD In which P is a point on
side BC such that DP produced meets AB produced
at L.

To Prove: (i) b oo (i) — T
PL BL DP DC
Proof: (i) In AALD. we have
BP || AD

LB LP D =

BA PD

BL PL

AB DP A

BL_PL
~ DC DP (~+ AB =DC)
= gE —%E— (Taking reclprocals of both sides)

(if) From part (1), we have

OP _DC
PL BL
PL BL
— =— (Taking reciprocals of both sides
DP DC (Taking recip )
= &:E (.-‘ DE:AB)
DP AB
PL BL
=5 —t =1
DP AB
- DP+PL=BL+AB
DP AB
= DL _AL
DP AB
DL AL
— T em— 7 AB = DC
= DP DC ( )

Hence proved.

5. (i) In AAEF and ACDF, we have

ZAEF = ZCDF=30° (-- CE L AB and AD L BC)

ZAFE=ZCFD  (Vertically opposite angles)
5. AAEF ~ ACDF (By AA similarity)

Hence proved.

(ii) In AABD and ACBE, we have
ZABD = 2EBE= /B (Commaon angle)

ZADB = £ZCEB =90°

(--AD L BC and CE L AB)
AABD ~ ACBE (By AA similarity)

(iii) In AAEF and AADB. we have
ZAEF = ZADB =90°

(-~ AD LBCand CE L AB)
ZFAE = £DAB (Common angle)
AAEF ~ AADB (by AA similarity)
(iv) In AFDC and ABEC, we have
£FDC = «£BEC = 90°

(--AD LBCand CE L AB)
ZF(D = <ECB (Common angle)

AFDC ~ ABEC (By AA similarity)
Hence proved.

6. Given ZBCA = ZADC

In AACB and AADC,

/BCA = ZADC (Glven)
ZCAB = ZDAC (Common angle)
AACB ~ AADC (By AA similarity]

Hence proved.
Also given, AC=8cmand AD=3cm.
We know that,
Sides of simllar triangle are in same proportion.

AC AB
B AC? = AB x AD
B AC? _ (8)* _64
AD 3 3
So0. BD = AB — AD
_64 _64-9_55
3 3 3

. Given: APQR, Nis a point on PR, such that QN L PR

and PN-NR = QN?

P
N
Q R
To Prove: /PQR =90°
Proof: We have PN-NR = QN?
PN-NR = QN-QN
PN _QN
-0
ON NR
PN _ON
In AQNP and ARNQ, QN NR
and PNQ = ZRNQ (Each equal to 90°)

AQNP ~ ARNQ (By SAS similarity criterion)

Then AQNP and ARNQ are equiangular.
Le. ZPQN = ZQRN
ZRQN = ZQPN
On adding both sides, we get
/PQN + ZRQN = ZQRN + ZQPN
= /PQR = ZQRN + QPN -(2)
We know that sum of angles of a triangle = 180°



In APQR. ~ZPQR + ZQPR + Z0QRP = 180°
—  /PQR + ZQPN + QRN = 180°
(- ZQPR = #QPN and ZQRP = ZQRN)

(using Eq. (2))
— /PQR+ #PQR =180°

— 2 ~POR =180°
5 ~Por =18 _gge
ZPQR=590° Hence proved.
B. Given: In AABC, DE || BC
To Prove: ) = e
BD EC

A
Construction: Join BE and CD.
Draw DM 1L AC and EN 1L AB
Proof: Here,

ar (AADE) = % %« AD% EN

(=~ Area of triangle = ;:x base x height )

and ar(aEDE)m%xDBxEN

1
ar(aADg) 3 XADXEN p

ar(ABDE) 1 oo cy DB (1)
2

Also.  ar(AADE)= %x AE x DM

and ar(&DEC):%xECxDM
| AExDM
ar(AADE) %7 _AE
ar(ADEC) %xEExDM EC

Since, ABODE and ADEC are on the same base DE and
between the same parallel lines BC and DE.

ar(ABDE) = ar(ACED)
ar(AADE) ar(AADE) _AE
(

—

ar(ADEC) ~ ar(ABDE) EC ={2)

From eqs. (1) and (2).

ol B Hence proved.

DB EC

Let ABCD be a trapezium with DC || AB and EF be a
line parallel to AB.

DE CF
P ¥ T
To Prove

Construction: Join AC, meeting EF in G.
Proof: Given. AB |l DC and EF Il AB

So. EFIIDC  (Lines parallel to the same
line are parallel to each other)
InAABC.  GF || AB (As EF || DC)
CG CF
B ol By BPT) ...(1
e (By BPT) ..(1)
In AADC. EG || DC (As EF || DC)
DE CG
ke i By BPT) ...(2
o= By BPT) (2
From eqs. (1) and (2).
DE Hence proved.
EA FB

. Given: AABC and ADBC are two triangles on same

base BC. AC intersects BD at point O.
ar (AABC) AO
ar (ADBC) DO
A

To Prove:

el = 2
O

Construction: Draw the perpendicular AE from
vertex A to BC and DF from vertex D to BC.

Proof: Since perpendiculars AD and DF are drawn
from vertices A and D respectively to BC. therefore
AAEQ and ADFO are right angled.

In right angled AAEO and ADFO,

ZAEQ = ZDFO (each 90°
Z/AQE = ZDOF (vertically opposlite angles
AAEQ ~ ADFO (by AA similarity)
AE AO
== (1)
DF DO

Now, area of AABC = % xbase x height = % xBC x AE

and area of A DBC = %xbaae x helght = %xBE x DF

1
area of AABC 5 XBUXAE  ag

area of ADBC %XBCKDF DF

ar (MABC)  AE o)
ar (ADBC) DF
From egs. (1) and (2). we get
ar (AABC) AO
ar (ADBC) DO

Hence proved.

).
)



& Chapter Test

Multiple Choice Questions
Ql If in AABC, AB = 6 cm and DE || BC such that
AE = %—AC. then the length of AD is:

a. 2cm b. 12 cm
c 15cm d. 4 cm
PQ QR PR
Q2. In a.P_QR and -ﬂMNS. NS M5 MN' then
symbolically we write as:
3. AQRP~ ASMN b. APQR~ ASMP
C APQR~ AMNS d. None of these

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, o
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the carrect option:

a. Both Assertion (A) and Reason (R) are true and
reason (R) is the correct explanation of Assertion
(A)

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

c. Assertion (A) Is true but Reason (R) Is false

d. Assertion (A) Is false but Reason (R) Is true

Q 3. Assertion (A): ABC is a triangle in which AB = AC
and D is a point on AC such that BC? = ACxCD.
Then AABC ~ ABDC by SAS similarity criterion.

Reason (R): If two angles of one triangle are
respectively equal to the two angles of another
triangle, then the two triangles are similar. This is
known as SAS similarity criterion.

Q4. Assertion (A): In a AABC, D and E are points on
sides AB and AC respectively, such that BD = CE. If
/B = ZC,then DE is not parallel to BC.

Reason (R): If a line divides any two sides of a
triangle in the same ratio, then the line must be
parallel to the third side.

Fillin the Blanks
Q5. Two polygons of the same number of sides are

similar, if their corresponding angles are..................
and their corresponding sides are, in the .......ccumue
ratio.
Q 6. All equilateral triangles are........ccceuue... (similar/not
similar).
True/False

Q7. Two figures having the same shapes is said to be
similar figures.
Q 8. In two triangles, if one pair of the corresponding

sides are proportional and the included angles are
also equal, then two triangles are not similar.

Case Study Based Question

Q9. Scale Factor: A scale drawing of an object is of

the same shape as the object but of a different
dimension.

The scale of adrawing is acomparison of the length
used on a drawing to the length it represents. The
scale is written as a ratio.

Similar Figures: The rato of two corresponding
sides in similar figures is called the scale factor.

If one shape can become another using resizing
then the shapes are similar.

L]

.
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Translation or Slide

A Y OO

Hence, two shapes are similar when one can
become the other after a resize, flip, slide or turn.
Based on the above information, solve the
following questions:

(i) A model of an aeroplane is made to a scale of

1 :400. Find the length (in cm) of the model, if the
length of the aeroplane is 40 m.



(ii)) Find the length (in m) of the aeroplane if length of
its model is 16 cm. 3 : C P

(iii) A AABC has been enlarged by scale factor m = 2.5 ghort Answer Type-ll Questions

to the A AB'C'. Find the length of AB), if AB is 6 cm.
Q 14. In the given figure, if AABE = AACD, prove that

Or AADE ~ AABC.
Find the length of C'A| if CA=4 cm. A

Very Short Answer Type Questions

Q10. If the corresponding altitudes of two similar D E
triangles are in the ratio 3 : 5, then find the ratio of
their corresponding sides.

B C
QlL. i in triangles ABC and DEF, o = - and
DE FD Q15. Inthe given figure, £ ACB =90° and CD L AB.Prove
2 B — 4_[}. t.hen these triangles will be similar by - CR2 _BD
which criteria? Al AD"
Short Answer Type-l Questions 5
AD 2
Q 12. In the given figure, DE || BC.f — =—-and
DB 3
AC= 18 cm, find AE.
A \
A D B
D E 18 cm ”
\ Long Answer Type Question
8 C Q16. Through the vertex D of a parallelogram ABCD,
Q13. In the given figure, DE || AC and DC || AP. Prove a line is drawn to intersect the sides BA and BC
that 8C _BE _ produced at E and F respectively. Prove that
W E DA FB FC

AE BE CD°
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