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EXERCISE 6.1

1. Fill in the blanks using correct word given in the brackets:-

(i)  All circles are . (congruent, similar)
Answer: Similar
(ii) All squares are . (similar, congruent)
Answer: Similar
(iii) All triangles are similar. (isosceles, equilateral)
Answer: Equilateral
(iv) Two polygons of the same number of sides are similar, if
(a) their corresponding angles are _and
(b) their corresponding sides are ___. (equal, proportional)
Answer: (a) Equal
(b) Proportional

2. Give two different examples of pair of
(i)  Similar figures
(ii) Non-similar figures
SOLUTION:

(1) Example of two similar figure;

AN

Two Equilaterial Triangle

Two Rectangle

(ii) Example of two Non-similar figure;

A Q

Triangle Rhombus Rectangle Trapezium
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3. State whether the following quadrilaterals are similar or not:

D 3cm C
| L]
S 1.5 cm R
3 cm 3cm
1.5cm 1.5 cm

1 [

P 1.5 cm Q A 3cm B

SOLUTION:

From the given two figures, we can see their corresponding angles are different or unequal. Therefore,

they are not similar.
EXERCISE 6.2

1. In figure (i) and (ii), DE || BC. Find EC in (i) and AD in (ii).

A
1.5cm 1 cm
D
—>
E
3 cm
B C
(1 (i)
SOLUTION:

(i) Given, in A ABC, DE|BC
AE . . Y
.. AD/DB = — [Using Basic proportionality theorem]

1.5 1
:>___
3 EC

3

= EC=—
1.5

10
EC=3x—=2cm
15

Hence, EC =2 cm.

(i) Given, in A ABC, DE|BC

~AD AE
.. —— = ——[Using Basic proportionality theorem]

"DB EC
Hence, AD =2.4 cm.

2. E and F are points on the sides PQ and PR respectively of a APQR. For each of the following cases,
state whether EF || QR.




TRIANGLES

(i) PE=39cm,EQ=3cm, PF=3.6 cm and FR=2.4 cm
(i) PE=4cm, QE =4.5 cm, PF=8 cm and RF =9 cm
(iii) PQ=1.28 cm, PR =2.56 cm, PE = 0.18 cm and PF = 0.36 cm

SOLUTION:

Given, in APQR, E and F are two points on side PQ and PR, respectively. See the figure below;
P

7 i
Q R
(i) Given, PE=3.9cm, EQ=3cm, PF=3.6 cmand FR=2.4 cm

Therefore, by using Basic proportionality theorem, we get,
PE 39 39 13

EQ 3 30 10
PF_3.6_36_3

And—=—= =15
FR 24 24 2

g tPE;éPF

o, we get, —F ——
8 EQ’ FR

Hence, EF is not parallel to QR.
(ii) Given, PE =4 cm, QE =4.5 cm, PF = 8cm and RF =9cm

Therefore, by using Basic proportionality theorem, we get,
PE_ 4 40_8

QE 45 45 9

PF 8
And, — = — So, we get here,
RF 9

PE PF

QE RF
Hence, EF is parallel to QR.

(iii) Given, PQ =1.28 cm, PR =2.56 cm, PE =0.18 cm and PF = 0.36 cm
From the figure,

EQ=PQ-PE=1.28-0.18=1.10cm And, FR=PR -PF=2.56-0.36 =2.20 cm
PE _ 018 18 9

“EQ 1.10 110 55

PF 036 36 9
And,—=—""=" ="
FR 220 220 55
PE PF

So, we get here, — = —
FQ FR

Hence, EF is parallel to QR.
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3. In the figure, if LM || CB and LN || CD, prove that AM/AB = AN/AD

SOLUTION:

In the given figure, we can see, LM || CB,

By using basic proportionality theorem, we get,
AM_ AL

Similarly, given, LN || CD and using basic proportionality theorem,
AN AL

. .. A AN
From equation (i) and (ii), we get, —— = ——
AB AD

Hence, proved.

4. In the figure, DE||AC and DF||AE. Prove that BF/FE = BE/EC
A

SOLUTION:

In AABC, given as, DE || AC
Thus, by using Basic Proportionality Theorem, we get,

In ABAE, given as, DF || AE
Thus, by using Basic Proportionality Theorem, we get,

BD BF ..
S = e (11)
DA FE
From equation (i) and (ii), we get
BF BE
FE EC

Hence, proved.
5. In the figure, DE||OQ and DF||OR, show that EF||QR.
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SOLUTION:

Given,

In APQO, DE || OQ

So by using Basic Proportionality Theorem,

DO EQ
Again given, in APOR, DF || OR,

So by using Basic Proportionality Theorem,

PD PF .

T T e (11)
DO FR

From equation (i) and (i), we get,
PE_PF

EQ FR

Therefore, by converse of Basic Proportionality Theorem,
In APQR, EF || QR.

6. In the figure, A, B and C are points on OP, OQ and OR respectively such that AB || PQ and AC ||
PR. Show that BC || QR.

SOLUTION:

Given here,
In AOPQ, AB || PQ
By using Basic Proportionality Theorem,

Also given,
In AOPR, AC || PR
So, By using Basic Proportionality Theorem

From equation (i) and (ii), we get,
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0B_oC

BQ CR
Therefore, by converse of Basic Proportionality Theorem,
In AOQR, BC || QR.
7. Using Basic proportionality theorem, prove that a line drawn through the mid-points of one side of a

triangle is parallel to another side bisects the third side. (Recall that you have proved it in class IX)
A

B C
SOLUTION:

Given, in AABC, D is the midpoint of AB such that AD = DB.

A line parallel to BC intersects AC at E as shown in above figure such that DE|[BC. We have to prove that
E is the mid point of AC.
Since, D is the mid-point of AB.

In AABC, DE || BC,
By using Basic Proportionality Theorem,

Therefore, A—D = E
EC
From equation (i), we can write,
_AE
EC
~ AE=EC

Hence, proved, E is the midpoint of AC.

8. Using Converse of basic proportionality theorem, prove that the line joining the mid-points of any
two sides of a triangle is parallel to the third side. (Recall that you have done it in Class IX).
SOLUTION:

Given, in AABC, D and E are the mid points of AB and AC, respectively, such that,

AD =BD and AE = EC.
A




TRIANGLES

10.

We have to prove that: DE || BC.
Since, D is the midpoint of AB

Also given, E is the mid-point of AC.
. AE=EC

AE
=>—=1

EC
From equation (i) and (i), we get,
AD AE

BD EC
By converse of Basic Proportionality Theorem, DE || BC
Hence, proved.
ABCD s a X‘Spezcilbm in which AB || DC and its diagonals intersect each other at the point O.
Show that —=—.
BO DO
SOLUTION:

Given, ABCD is a trapezium where AB || DC and diagonals AC and BD intersect each other at O.

A B

ad

O

D C

AO CO
We have to prove, — = —
BO DO

From the point O, draw a line EO touching AD at E, in such a way that, EO || DC || AB
In AADC, we have OE || DC

AE AO
Therefore, by using Basic Proportionality Theorem ED = o (1)
Now, In AABD, OE || AB
. . . . DE DO .
Therefore, by using Basic Proportionality Theorem — = BO" (11)
. . AO BO

From equation (i) and (ii), we get, 0 = DO

A0 _co

BO DO

Hence, proved.

The diagonals of a quadrilateral ABCD intersect each other at the point O such that AO/BO = CO/
DO. Show that ABCD is a trapezium.

SOLUTION:
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AO CO
Given, Quadrilateral ABCD where AC and BD intersect each other at O such that, BO = DO’

D C

v

0)

A B

We have to prove here, ABCD is a trapezium
From the point O, draw a line EO touching AD at E, in such a way that, EO || DC || AB

In ADAB, EO || AB
Therefore, by using Basic Proportionality Theorem

. AO CO
Also, given, — = ——
BO DO

AO BO

CO DO
CO DO
z R —
AO BO
DO CO
: _
OB AO
DE CO

F tion (i) and (i), Db &
rom equation (i) and (i), we ge T,

Therefore, by using converse of Basic Proportionality Theorem, EO || DC also EO || AB
= AB || DC.
Hence, quadrilateral ABCD is a trapezium with AB || CD.

EXERCISE 6.3

1. State which pairs of triangles in the figure are similar. Write the similarity criterion used by you
for answering the question and also write the pairs of similar triangles in the symbolic form:

P

. r (i)
D 60°
60° A 6 5
800 400 800 400
B c o R 5 3
B 25 C Q 4
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P
D
(iif) L IRy 5
4 6
2.7/¥ 25 /?N
70°
N L R
5 F Q 10

MZPE

D

\2) ) p

S P
A
25,45

B 3 C 6

SOLUTION:

(i) Given, in AABC and APQR,
ZA=/P=060°
/ZB=/2Q=280°
ZC= /R =40°
Therefore, by AAA similarity criterion,
~ AABC ~ APQR

(i) Given, in AABC and APQR,

CA 3 1

]1;)(}; SS% si%nilarity criterion,
AABC ~ AQRP
(iii) Given, in ALMP and ADEF,
IM=27 MP=21LP=3,EF=5DE=4,DF=6
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Therefore, ALMP and ADEF are not similar.

(iv) In AMNL and AQPR, it is given,
MN ML 1

Therefore, by SAS similarity criterion
~ AMNL ~ AQPR
(v) In AABC and ADEF, given that,

AB=25,BC=3, ZA=80° EF =6, DF =5, ZF = 80°

AB 25 1
Here, —=—=—
DF 5 2

= /B# /F
Hence, AABC and ADEEF are not similar.
(vi) In ADEF, by sum of angles of triangles, we know that,

ZD+ ZE + /F = 180°
= 70° + 80° + LF = 180°
= /F =180° - 70° — 80°
= /F =30°
Similarly, In APQR,
P+ £Q + ZR =180 (Sum of angles of A)
= /P+80°+ 30° = 180°
= /P =180°-80° - 30°
= /P =70°
Now, comparing both the triangles, ADEF and APQR, we have
ZD=/P="0°
ZF=/2Q=280°
ZF = /R =30°
Therefore, by AAA similarity criterion,
Hence, ADEF ~ APQR

2. In figure, AODC ~ AOBA, 2 BOC =125° and £ CDO = 70°. Find £ DOC, £ DCO and Z OAB.

<« D C >
70°
OX) 125°
< A B >

SOLUTION:
As we can see from the figure, DOB is a straight line. Therefore, ZDOC + £ COB = 180°
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= /ZDOC = 180° — 125° (Given, £ BOC = 125°)
= 55°
In ADOC, sum of the measures of the angles of a triangle is 180°
Therefore, Z/DCO + £ CDO + £ DOC = 180°
= /DCO + 70° + 55° = 180°(Given, £ CDO = 70°)
= /DCO = 55°
It is given that, AODC ~ AOBA,
Hence, corresponding angles are equal in similar triangles
Z0AB = Z0CD
= £ OAB =55°
3. Diagonals AC and BD of a trapezium ABCD with AB || %(1:& intg']ssect each other at the point O.

Using a similarity criterion for two triangles, show that —=—
oC OD

A B

D C

In ADOC and ABOA,

AB || CD, thus alternate interior angles will be equal,

-.ZCDO = ZABO Similarly,

ZDCO = ZBAO

Also, for the two triangles ADOC and ABOA, vertically opposite angles will be equal,
-.ZD0OC = ZBOA

Hence, by AAA similarity criterion,

ADOC ~ ABOA

. ) D ocC
Thus, the corresponding sides are proportional. vy =—

OA OB OA
: — T —
OoC OD

Hence, proved.

R QT
4. In the fig. % = S—R and /1= /2. Show that APQS ~ ATQR.

T
P

O] L
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SOLUTION:

In APQR,
Z/PQR = /PRQ

QR QT QR _QT

—— = —— Using equation (i), we get — = —........ i
Qs pr Usnecd (1) & s~ op (ii)
In APQS and ATQR, by equation (ii),
QR_QT
QS Qp
ZQ=/Q
.. APQS ~ ATQR [By SAS similarity criterion]
5. S and T are point on sides PR and QR of APQR such that /P = ZRTS. Show that ARPQ ~ ARTS.
SOLUTION:

Given, S and T are point on sides PR and QR of APQR

And ZP = ZRTS.
R

P Q
In ARPQ and ARTS,
ZRTS = ZQPS (Given)
/R = /R (Common angle)
=~ ARPQ ~ ARTS (AA similarity criterion)
6. In the figure, if AABE = AACD, show that AADE ~ AABC.

A

SOLUTION:
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Given, AABE = AACD.

~ AB=AC [By CPCT].....ccc...... (1)

And, AD = AE [By CPCT]................ (i)

In AADE and AABC, dividing eq.(ii) by eq.(1),
AD AE

AB AC

ZA = ZA [Common angle]
~ AADE ~ AABC [SAS similarity criterion]

7. In the figure, altitudes AD and CE of AABC intersect each other at the point P. Show that:
C

D

-
A B B

(i) AAEP ~ACDP
(i) AABD ~ACBE
(iii) AAEP ~AADB
(iv) APDC ~ABEC

SOLUTION:

Given, altitudes AD and CE of AABC intersect each other at the point P.
(i) In AAEP and ACDP,
ZAEP = ZCDP (90° each)
ZAPE = ZCPD (Vertically opposite angles)
Hence, by AA similarity criterion,
AAEP ~ ACDP
(ii) In AABD and ACBE,
ZADB = ZCEB (90° each)
ZABD = ZCBE (Common Angles)
Hence, by AA similarity criterion,
AABD ~ ACBE
(iii) In AAEP and AADB,
ZAEP = ZADB (90° each)
/PAE = ZDAB (Common Angles)
Hence, by AA similarity criterion,
AAEP ~ AADB
(iv) In APDC and ABEC,
/PDC = ZBEC (90° each)
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8.

10.

/PCD = ZBCE (Common angles)
Hence, by AA similarity criterion,

APDC ~ ABEC
E is a point on the side AD produced of a parallelogram ABCD and E
BE intersects CD at F. Show that AABE ~ ACFB.
SOLUTION: F

D

Given, E is a point on the side AD produced of a parallelogram ABCD and C
BE intersects CD at F. Consider the figure below,
In AABE and ACFB, A B

ZA = ZC (Opposite angles of a parallelogram)

ZAEB = ZCBF (Alternate interior angles as AE || BC)

- AABE ~ ACFB (AA similarity criterion)

In the figure, ABC and AMP are two right triangles, right angled at B and M, respectively, prove that:
(i) AABC ~ AAMP
(i) CA/PA=BC/MP
SOLUTION:

C

Given, ABC and AMP are two right triangles, right angled at B and M, respectively.
(i) In AABC and AAMP, we have, A B p
Z/CAB = ZMAP (common angles)
ZABC = ZAMP = 90° (each 90°)
.. AABC ~ AAMP (AA similarity criterion)
(ii) As, AABC ~ AAMP (AA similarity criterion)
If two triangles are similar then the corresponding sides are always equal,
Hence, CA/PA = BC/MP
CD and GH are respectively the bisectors of ZACB and ZEGF such that D and H lie on sides AB
and FE of AABC and AEFG respectively. If AABC ~ AFEG, Show that:
. CD AC
() CH_FG
(i) ADCB ~AHGE
(iii) ADCA ~AHGF
SOLUTION:

Given, CD and GH are respectively the bisectors of ZACB and ZEGF such that D and H lie on sides AB
and FE of AABC and AEFG, respectively.
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(@)

(i)

(iii)

From the given condition,
AABC ~ AFEG.
~ /A= LF, /B = ZE, and ZACB = ZFGE Since, ZACB = ZFGE
~ ZACD = ZFGH (Angle bisector) And, /ZDCB = ZHGE (Angle bisector)
In AACD and AFGH,
LA=/F
ZACD = ZFGH

~ AACD ~ AFGH (AA similarity criterion)
CD AC

GH FG
In ADCB and AHGE,

/DCB = ZHGE (Already proved)

/B = ZE (Already proved)

~ ADCB ~ AHGE (AA similarity criterion)
In ADCA and AHGF,

ZACD = ZFGH (Already proved)

ZA = ZF (Already proved)

~ ADCA ~ AHGF (AA similarity criterion)

11. In the following figure, E is a point on side CB produced of an isosceles triangle ABC with AB =
AC.IfAD L BC and EF L AC, prove that AABD ~ AECF.

E

A

B D

SOLUTION:

Given, ABC is an isosceles triangle.

. AB=AC

= Z/ABD = ZECF

In AABD and AECEF,

ZADB = ZEFC (Each 90°)

ZBAD = ZCEF (Already proved)

. AABD ~ AECF (using AA similarity criterion)
12. Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ and

PR and median PM of APQR.

Show that AABC ~ APQR.

*, +9198103 37915
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13.

P
A
B C
D Q M R
Given, AABC and APQR, AB, AC and median AD of AABC are proportional to sides PQ, PR and median
PM of APQR
AB BC AD

ie. —
PQ QR PM
We have to prove: AABC ~ APQR

As we know here,

AB BC AD
= — =——=——(D is the midpoint of BC. M is the midpoint of QR)
PQ QR PM

= AABD ~ APQM [SSS similarity criterion]
~ ZABD = ZPQM [Corresponding angles of two similar triangles are equal]
= ZABC = ZPQR

In AABC and APQR
AB BC .
= (1)
PQ QR

ZABC = ZPQR....... (i1)

From equation (i) and (ii), we get,

AABC ~ APQR [SAS similarity criterion]

D is a point on the side BC of a triangle ABC such that /ADC = Z/BAC. Show that CA?= CB.CD

SOLUTION:
Given, D is a point on the side BC of a triangle ABC such that ZADC = ZBAC.
A
- C
B D

> Vemn %, +9198103 37915
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In AADC and ABAC,

ZADC = ZBAC (Already given)

ZACD = ZBCA (Common angles)

.. AADC ~ ABAC (AA similarity criterion)

We know that corresponding sides of similar triangles are in proportion.
CA CD

"CB CA
= CA2= CB.CD.

Hence, proved.

14. Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ and
PR and median PM of another triangle PQR. Show that AABC ~ APQR.

SOLUTION:
Given: Two triangles AABC and APQR in which AD and PM are medians such that;

We have to prove, AABC ~ APQR

Let us construct first: Produce AD to E so that AD = DE. Join CE, Similarly produce PM to N such that
PM = MN, also Join RN.

E

In AABD and ACDE, we have

AD = DE [By Construction. ]

BD = DC [Since, AP is the median]

and, ZADB = ZCDE [ Vertically opposite angles]
.. AABD = ACDE [SAS criterion of congruence]
= AB = CE [By CPCT]............... (1)

Also, in APQM and AMNR,

PM = MN [By Construction.]

QM = MR [Since, PM is the median]

and, ZPMQ = ZNMR [Vertically opposite angles]
.. APQM = AMNR [SAS criterion of congruence]
= PQ=RN [CPCT]....cccecue. (i1)

Now, AB/PQ = AC/PR = AD/PM
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From equation (i) and (i1),
CE_AC_AD

:> = =
RN PR PM

= —— =——=—[Since 2AD = AE and 2PM = PN]

= AACE ~ APRN [SSS similarity criterion] Therefore, £2 = /4
Similarly, £1 = /3
N+ L2=/3+/4
= LA= AP (1i1)
. AB AC . D
Now, in AABC and APQR, we have 70 = PR (Already given) From equation (iii),
LA = /P Q
~ AABC ~ APQR [ SAS similarity criterion]
15. Avertical pole of a length 6 m casts a shadow 4m long on the ground and at the same time a tower
casts a shadow 28 m long. Find the height of the tower.
SOLUTION:
Given, Length of the vertical pole = 6 m, Shadow of the pole =4 m

Let Height of tower =h m
Length of shadow of the tower =28 m

D
A
S
=
AL E F
% m\/ 28m
Shadow
In AABC and ADEEF,
ZC = ZE (angular elevation of sum)
/B = /F=90°
~ AABC ~ ADEF (AA similarity criterion)
AB BC : - L .
DF = F (If two triangles are similar corresponding sides are proportional)
6 4
“ho28
6x28
h =
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>h=6x7
=>h=42m
Hence, the height of the tower is 42 m.
16. If AD and PM are medians of triangles ABC and PQR, respectively where AABC ~ APQR prove

SOLUTION:
Given, AABC ~ APQR

A

| | L
B ! C T
We know that the corresponding sides of similar triangles are in proportion.
_AB_AC_BC
"PQ PR QR
Also, ZA= /P, /B=/Q, LC = ZR........... (i1)

In AABD and APQM,

From equation (ii), we have
/ZB=/Q

From equation (iv), we have,
AB BD

PQ QM
~ AABD ~ APQM (SAS similarity criterion)
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