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CONCEPT:

e Two figures having the same shape but not necessarily the same size are called similar
figures.

e Two figures are said to be congruent if they have the same shape and the same size

Note- All congruent figures are similar but the similar figures need not be congruent.

e Two polygons of the same number of sides are similar, if (i) their corresponding angles
are equal and (ii) their corresponding sides are in the same ratio (i.e., proportion).
e SIMILAR TRIANGLES

[ ]
Two triangles are said to be similar, if
Q) Their corresponding angles are equal

andZA=/P, /B=/Q, Z/C=/R £
(i) Their corresponding sides are in the same ratio A
(or proportion). AB/PQ =AC/PR = BC/QR A A

THEOREM:

Basic proportionality Theorem/ Thales Theorem: 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. A

AD AE
If DE// BC, Then E = E_C m :
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Criteria for similarity of triangles

SAS Criteria of Similarity
If in two triangles, two sides in one triangle are proportional to the

SSS Criteria of Similarity sides in another triangle and the included angle in both are equal,

If in two triangles, sides then the two triangles are similar.

of one triangle are A D In AABCand A %F AC
proportional to the sides of If /BA: /FDR and o = e
the other triangle, then the £S5 DE DF
two triangles are similar. = A ABC ~ A DEF (By SAS Similarity)

E E ntena of SImilarity)\//
B

AA Criteria of Similarity

In AABCand ADEF, If two angles of one triangle are equal to corresponding angles of
i E = A_C = ﬂ another triangle, then two triangles are similar.
EF DF DE x
= A ABC~ADEF In A ABCand ADEF,
(By SSS Similarity) & If /BAC = (EDF and /ABC = /DEF
8 CE F = A ABC~ A DEF (By AA Similarity)

NOTE: AA similarity criterion can also be stated as AAA similarity criterion.

SOLVED EXAMPLES

=

***Q1. If DE || BC. Find EC LS cm

‘l,m

Ans- In AABC, DE || BC

AD _ AE
:4>= 22 (ByBPT) . .

1.5 1

EC

EC=-=2cm
1.5
. : QR QT
**Q2. In the given flgure,gzﬁ and 21 = £2. Show that APQS ~ ATQR.

Ans- From the figure £1 = 22 p
PQ =PR (Sides opposite to equal angles are equal)

In A PQS and A TQR

QR_ QT Q g R

Or o5 F R( given)
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R T
or ‘é—S:S—Q (PQ =PR)

ZPQS = /TQR

~APQS ~ATQR (BySAS)

*Q3. If AD and PM are medians of triangles ABC and PQR, respectively where AABC ~ A
POR,

AB AD
prove that — =—
PQ PM
Ans-
When AABC ~ APOR
= ZABC = ZPOR A A
AB _ BC
PQ QR
1
—BC
AB _2
PO 1
7 OR B D c a M R
AB _ BD
PQ QM
In AABD and APOM,
AB _ BD [As proved]
PO OM
ZB = £Q
AABD ~ APOM |
AB _ AD [Corresponding sides of similar triangles]
PO PM
**Q4.

In Fig, if AABC ~ ADEF and their sides are of lengths (in cm) as marked along with them, then
find the lengths of the sides of each triangle

F 3] Bx 1 8

2x+2 3x+9
Ans- AABC ~ ADEF (Given)
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i AB BC CA
therefore, —=—ms=—
DE EF FD
S 2x-1 2x+2 3x
¥, = =
18 3x+9 6x
Now, taking 2x—1 = E , we have
18 6x
2x -1 _l
18 2
=>4x-2=18
=>x=5

~AB=2x5-1=09,
BC=2x5+2=12
CA=3x5=15

DE =18,
EF=3x5+9=24and
FD=6x5=30

Hence, AB=9cm,BC=12cm,CA=15cm DE =18 cm, EF =24 cm, FD =30 cm

*Q5. In AABC, if ZADE = £B, then prove that AADE ~ AABC. Also, if AD = 7.6 cm,

2x + 2

c F

3x+9

Fig. 7.26

AE =7.2cm, BE =4.2 cm and BC = 8.4 cm, then find DE.

Ans-

Given: ZADE = /B, 1.e. 21 = 22

To prove: AADE ~ AABC

Proof: In AADE and AABC
21 = 22
ZA = ZA

So, AADE ~ AABC
L AD _DE
AB BC
76 _ DE
72+42 84
76 _ DE
114 84

Hence, DE = 5.6cm.

76x84
11.4

[Given]
[Common]
[By AA similarity]

1f
I

, ¢
Nz
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B

{~- AB = AE + BE = 7.2 + 4.2}

5.6

***(Q6. State and prove Basic proportionality Theorem.
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Ans-
statement- 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.

Given- A triangle ABC in which DE // BC

- AD_AE
0 prove- B EC
Construction: Join BE and CD and draw DM 1 AC and

EN 1 AB.

B
Proof:
ar (ADE) :% x Base x Height ar (ADE) =% x Base x Height
=2xADXEN  ..(1) =>xAEXDM  (3)
ar(BDE}:%XBasex Height ar {DEC}z%xBasex Height
=ZxDBxEN  -(2) =ZxECXxDM  ..(4)
Divide (1) and (2) Divide (3) and (4)
ar (ADE) 3> ADXxEN ar (ADE) _ > AExDM
ar (BDE) ~x DB x EN ar (DEC) %xECxDM
ar (ADE) _ AD —(A) ar (ADE) _ AE ..(B)
ar (BDE) DB ar (DEC) ~ EC

Since A BDE and ADEC are on the same base DE and between the same parallels BC and DE.

Therefore, ar (BDE) = ar (DEC)

AD_ AE
Hence from (A), and (B), we have —== Proved.

Page | 73




MATHEMATICS / X / 2023-24/RO-RANCHI N \‘3 f;,f .
—

Tep—— —

For B s

PRACTICE QUESTION

SECTION A (MULTIPLE CHOICE QUESTIONS 1 MARK)

*QL1. Given that AABC~ADEF . If DE = 2AB and BC =3 cm then, EF is equal to
(@12 cm (b) 2cm (c)1.5cm (d)6cm

**Q2. In the given figure, write the value of x.

C x (in em) B

(@9cm (b) 10.5 cm (c)13.5cm (d) 12 cm

*Q3. In the given figure, %zg and ZADE =70°, «.BAC =50°, then #BCA =

A

(a) 70° (b) 50° (c) 80° (d) 60°
*Q4.The shadow of a tower 5 m long is 2 m . At the same time the shadow of a tree 12.5 m high is:
@3m (b) 3.5m (c)5m (d)45m

: : KP :
**Q5.1In the figure given below, v 14—3 , and KN = 20.4 cm, then the value of KQ is:
K

M N
(@) 2.8cm (b) 3.8 cm (c)4.8cm (d) 5.8 cm

**Q6. If APQR~AXYZ, Z/Q =50°and ZR =70°then /X + ZY isequal to
(a) 70° (b) 50° (c) 120° (d) 1100
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o AB_ BC . I
**Q7.1f in triangles ABC and DEF, DEFD then they will be similar, when

(@) «B=+E (b) LA =+«D (c) £«B=¢«D (d) zA=2F

**Q8. In AABC, D is point on side AB and E is a point on side AC such that ZADE = 2ZABC,
AD =2, BD =3 and AE = 3, then what is the value of CE?

(@ 6cm (b) 3cm (c)4.5cm (d)5cm
*QO. If in two triangles ABC and DEF 45 _be_ 4« then
DE EF FD
(a) AFDE ~ ACAB (b) AFDE ~ AABC
(c) ACBA ~ AFDE (d) ABCA ~ AFDE
**Q10.In figure DE || BC then the value of AD is fﬁl
i D~ 1.8 cm
< M
@2cm  (b)2.4cm (c)3cm (d) none of the / 3 ~
above s
54 cm
T —

***Q11. In the adjoining figure, XY // QR and PX : XQ =5:6. Then, XY :
QR equals

(@)5:11 (b) 6:5 (c) 115 (d)11:6

** Q12. In the following figure, ST//QR, Point S divides PQ in the ratio 4:.
If ST=1.6 cm, what is the length of QR? P

(@ 0.71cm (b)2cm () 3.6 cm  (d) none of the above

S
13.In the figure below, DE//AC and DF//AE. Q 3
BF
Which of these is equal to —? A
FE 5
(a) DF/AE
(b) BE/EC
(c) BAJ/AC
B Riaiep C
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(d) FE/EC
**Q14.In figure, if DE || BC, AD=3 cm, BD=4 cm and BC= 14 cm, A
then DE equals o
(@ 7cm (b) 6 cm ()4 cm (d)3cm
**Q15. D and E are the midpoints of side AB and AC of a triangle 8 c

ABC, respectively and BC= 6¢cm.
If DE || BC, then the length of DE is:

(@ 2.5cm (b) 3cm (c)5cm (d) 6cm

SECTION B

(SHORT ANSWER TYPE QUESTION 2 MARKY)

*Q16. In the given figure, AM: MC =3:4, BP:PM =3:2 and BN =12 cm. Then find AN

**Q17.A street light bulb is fixed on a pole 12 m above the level of the street. If a woman of height
3 m casts a shadow of 6m, what is the length of the shadow of the pole?

**Q18. In the given Fig, CD || LA and DE || AC. Find the length
of CL, if BE=4 cmand EC =2 cm.

L—

;] E L

*Q19. XY is drawn parallel to the base BC of a A ABC cutting AB at X and AC at Y.
If AB =4 BXand YC =2cm, then AY is

**Q20.In the given figure, MN // AB, BC = 7.5cm, AM = 4cm and MC = 2cm. find the length of
BN.
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***Q21. In Fig., altitudes AD and CE of AABC intersect each other at the point P.
Show that: AAEP ~ ACDP C
D
***(Q22. ABCD is a trapezium in which A E * AB || DC and its
diagonals intersect each AO  CO other at the
point O. Show that BO - DO |
: . . AM AN
***023.In the given figure, if LM || CB and LN || CD, prove that 5
B
./ff”’E£<:::””‘\\\\\\\\\
A L C
W
D
*Q24.S and T are points on sides PR and QR of A PQR such that £ P = 2 RTS.
Show that A RPQ ~ A RTS. P
**Q25. In the given Figure, DE || OQ and DF || OR. /T‘ \)\
Show that EF || QR. E L~ F
\ \
/ i 4 b
e ) N
/ \\\\‘
Q R

SECTIONC
(SHORT ANSWER TYPE QUESTION 3 MARKS)

**Q26. In the given figure, CD // LA and DE // AC. Find the length of CL if BE = 4cm and

EC = 2cm.
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*Q27.Ina AABC, DE // BC with D on AB and E on AC. If — =~ Find s

**Q28.In the given figure, ZACB = 2CDA, AC = 8cm, AD = 3cm, then find BD.

**Q29. In the given figure DE // BC and % = % if AC =4.8cm, find the length of AE.

A
D E
B C
*Q30. Observe the Figure and then find £ P.
R
A 643, 7.6
. 8c 3
60" o
B r3 CcC P 12 Q

***Q31. If AD and PM are medians of triangles ABC and PQR, respectively where A ABC ~ A

AB _ AD
PQR, prove that o

PM P
**Q32. In the given Figure, DE || OQ and DF || OR. )k
Show that EF || QR. E =1 ~\F
P~
Q R

. . PT i . .
**Q33. In the given Figure, % =R and « PST = £ PRQ. Prove that PQR is an isosceles triangle
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Q R

*Q34. ABCD is a trapezium with AB || DC. E and F are points on non-parallel sides AD and BC

. : AE _ BF
respectively such that EF is parallel to AB. Show that — = —
ED FC
A B
E/ \F
D C

*Q35. In the given figure, RQ and TP are perpendicular to PQ, also TS perpendicular to PR .

Prove that ST.RQ = PS.PQ.
T

SECTIOND

(LONG ANSWER TYPE QUESTIONS 5 MARKS)

**Q36. In the given figure,A ODC ~ A OBA, «2BOC = 125°and « CDO = 70°. Find « DOC, 2DCO
andz OAB.

D C
70°

0/)125°

7

N

'y
L 7

A B

***Q37.A vertical pole of length 3 m casts a shadow 2 m long on the ground and at the same time a
tower casts a shadow 14 m long. Find the height of the tower.
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***Q38.A girl of height 90 cm is walking away from the base
of a lamp-post at a speed of 1.2 m/s. If the lamp is 3.6
m above the ground, find the length of her shadow
after 4 seconds.

B D

**(Q39. Raj wanted to determine the height of a tree on the corner of his block. He knew that a
certain fence by the tree was 4 feet tall. At 3 PM, he measured the shadow of the fence to be
2.5 feet tall. Then he measured the tree’s shadow to be 11.3 feet. What is the height of the

e

*Q40. In the given figure, two line segment AC and BD intersect each other at the point P such that
PA=6cm,PB=3cm,PC=25cm, PD=5cm, ZAPB =50° and 2CDP= 302, Then Find
the 2PBA.

***Q41.A 15m high tower casts a shadow 24m long at a certain time and at the same time, a
telephone pole casts a shadow 16m long. Find the height of the telephone pole.

***Q42. Let ABC be a triangle and D and E be two points on side AB such that AD = BE. If DP //
BC and EQ // AC, then prove that PQ // AB.

***Q43.State and prove Thales’ theorem.

**Q44. If a line intersects sides AB and AC of a A ABC at D and E respectively and is parallel to

AD _ AE
BC, prove that— = — N
AB  AC
***Q45. D is a point on the side BC of a triangle ABC such that b .
Z ADC = / BAC. Show that CA? = CB.CD.
B
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CASE BASED QUESTIOS

**Q46. A farmer has a field in the shape of a trapezium, whose map with scale 1cm = 20m, is given
below: The field is divided into four parts by joining the opposite vertices.

A Scm B

D 10 cm c

e e idw

Based on the above information, answer the questions:

Q) If ABCD is a trapezium in which AB // DC and its diagonals intersect each other at the
point O then AO/BO is equal to

(i) In a trapezium ABCD, AB // CD, the diagonal AC and BD intersect at O. If OC = 3 cm,
OB =2 cm and OA =4 cm then find the length of side OD.

(iii)  Prove that the two triangular region AOB and COD are similar.

*QA47. Read the following text and answer the below questions

Seema placed a light bulb at a point O on the ceiling and ‘ e

directly below it placed a table. Now she put a cardboard D
of shape ABCD between table and light bulb. Then a %/ :
shadow of ABCD is casted on the table as A'B'C'D* 7N

(See figure). Quadrilateral A'BC!D!is in an
enlargement of ABCD with scale factor 1:2 also Co
AB=15cm,BC=25cm,CD =24cmand AD =2.1
cm, £ A=105° /B =100° £X =70°and £ D = 85°

(i) What is the sum of ~C'and ~D!?
(ii)  What is the measure of ZAl
(iii)  What is the length ofA!B?!

**QA48. In the backyard of house, Meeta has
some empty space in the shape of a APQR.
She decided to make it a garden. She divided
the whole space into three parts by making
boundaries AB and CD using bricks to grow
flower ,where AB//CD//QR as shown in
figure.

I5m

Curry
Based on the above information, answer the leaves
questions:
0] What is the length of AB ? :
(i)  What is the length of CD ? 12m

(i)  What is the area of whole land?
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***Q49. Ram is a student of class X, One day his math teacher gave an activity to measure the
height of the building. Ram accepted the challenge and places a mirror on ground level to determine
the height of building .He is standing at a certain distance so that he can see the top of the building
reflected from mirror. Ram’s eye level is at 1.8m above the ground. The distance of Ram from the
mirror and that of building from mirror are 1.5m and 2.5m respe(gtively.

A

1.8 m

o
B 2.5m Mirror(M) 1.5m D

Based on the above information, answer the questions:
Q) Name the triangles which are similar and also mentioned which criterion of similarity is
applied here?
(i)  What is the height of the building?
(ili))  If A ABM and ACDA are similar where CD = 6¢cm, MD = 8 cm and BM = 24cm, then
find the length of AB?

**Q50. Two hotels are at the ground level near to a mountain. On moving a certain distance toward
the top of the mountain two huts are situated as shown in the figure. The ratio between the distance
from hotel B to Hut-2 and that of Hut-2 to mountain top is 3:7.

Mountain
top

.........

Hut-1

A B

— rd
JAMELY ; Ground level
JEEE

| e i
Based on the above information, answer the questions:
0] What is the distance between the hotel A and Hut-1?
(i) If the horizontal distance between the Hut-1 and Hut-2 is 8miles, then find the distance
between two hotels?
(i) If the distance from mountain top to Hut-1 is Smiles more than that of distance from hotel

B to mountain top, then what is the distance between Hut-2 and mountain top?
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ANSWER KEY
CHAPTER-6 TRIANGLES
SECTION A
QUESTION | ANSWER QUESTION | ANSWER QUESTION | ANSWER
1 D 6 D 11 A
2 c 7 c 12 C
3 D 8 C 13 B
4 C 9 A 14 B
5 c 10 B 15 B
SECTION B SECTION C
QUESTION | ANSWER OUESTION | ANSWER
16 14 cm. 26 3cm.
17 24m 27 7
3
18 3 om o8 55/3cm
19 6cm
29 1.8cm
20 5cm
30 Z P =40°
SECTIOND
QUESTION | ANSWER
36 +2D0OC=55°,,DCO =55° and 2OAB = 55°
37 21m
38 1.6 mlong
39 Height of the tree is 18.08 feet
40 1002
41 10m
CASE BASED QUESTIOS
46.(i) CO/DO 47.(i) 155° 48. (i) 3m
(i) 6cm (ii) 105° (i) 7cm
(iii) Prove (iii) 3cm (iii) 90m?
49. (i)- AABM and ACDM, AA Criterion. 50. (i) 4.29 miles
(ii) 3cm (ii) 11.43 miles
(iii) 18cm (iii) 3.5miles
Kk kkkk
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