VIKRANTADADEMY"
CBSE NCERT Solutions for Class 10 mathematics Chapter 6

Exercise 6.1

1. All circles are - {congruent, sumilar)
similar
Solution: All circles have the same shape i.e. they are round. But the size of a cirele may vary.

Thus circles are simmlar, Each circle has a different radius so the size of the circle may vary.

2. All squares are . (similar, congruent)
stmilar
Solution: We know that,

All the sides of a square aré equal.

Since the matios of the lengths of ther comesponding sides are equal.
Hence, all squares are similar since size of squares may be different, but the shape will be always same.

Q3. All triangles are similar. {Isosceles, equilateral)
equilateral
Solution: We know that, all the sides of an eguilateral triangle are equal.

All equilateral triangles are similar because of their same shape.

4. Two polygons of the same number of sides are sumilar, if their corresponding angles are and their corresponding sides are
proportional. [proportional | equal]

equal

Solution: Two polygons of same number of sides are similar, if their corresponding angles are equal and their corresponding sides

are proporiional.

For example, if two triangles with angles 30° 60° and %0 are similar, then the
ratio Hypotenuse of [st circleHypotenuse of 2st circle will be the same.

.5, Give two different examples of pair of similar figures.
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Solution:

Solution:

Q6. Give two different examples of a pair of non-similar figures.
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Two figures are said to be similar if the mtio of corresponding sides are equal. V|KR AN TADA D EMY

Twao equilateral mangles with sides | cm and 2 cm.

1 cm 2 cm
Ratio of the commesponding sides are: ABDE=12ACDF=12BCEF=12 Here ratio of the equilateral triangles an same.
Therefore, the above figures are sinilar.

Twao squares with sides | cm and 2 cm.

E 2em F
a_lem g 2cm 2cm
1 cm 1cm
L = 2em "

Ratio of the cormmesponding sides are: ABEF=12ACEG=12BDFH=12CDGH=12 Here also ratios of the cormesponding
sides are equal. Hence, the above two figures are similar.

Twao figures are said to be non-similar if the matio of the comrésponding sides are not equal.

Consider a Trapezium and a squans.

r__ 3om g A i

F. | B cm 3 om
3
5 Scm R [ ¢

Acm
i
3 om

Ratio of the comesponding sides are: POAB=3 cm3 em=1 PSAD=4 3 QRBC=b cm3 cm=2 SRDC=53 Thus, the ratio of
the corresponding sides are not equal. Therefore, figures ane nod similar.

Consider a triangle and a parallelogram
Ratio of the comesponding sides are:
ACPS=34 BCSR=33=]

A
p I om 0
Iem 3cm
4 dem
: 5
i B
3om 3 om

Hence, the above two figures are non-similar.
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.7 State whether the following guadrilaterals are similar or not. VIKRANTADADEMY
D icm O
L L]
S lems R 3cem 3 em
1 5 cm I 15 cm
1 [
P 15em O A Jem B
Solution:
D 3cm C
o L
S lems R 3 em Jem
1.5 em 1.5 cm
1 El
P 15e¢m O A 3 cm B
To check whether the miven quadnlaterals are similar or not we need to check the mtio of the cormesponding sides and
angles.
Corresponding sides of two quadrilaterals are proportional e, 1:2 but their corresponding angles are not equal. Hence,
quadrilaterals PORS and ABCD are not similar.
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Exercise 6.2

.1, Inthe figure given below, DEIBC. Find EC.

A
1.5em | cm
& D E e
Jcm
B C
Solution:
A
Laom 1 em
+ S - .
Fcm Xcm
& £
Let EC=x ¢
Smee DEIBC
So, using basic proportionality theorem we get:
ADDB=AEEC
=] 53=]x
=sx=3%11.5
=sx=2

Hence, EC=2 em.

.2, InFizg. DEIBC. Find AD
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[T peiLm.

Solutio:

Let AD=x cm

Since DEIBC

Hence, using Basic proportionality theorem,
ADDB=AEEC

==x7.2=1.8B5.4

==x=2.4 ¢m

Hence, AD=24 cin

(1) C

Draw a line segment OELAB
In AABC

Since, OE1AB.

Hence, AOQOC=BEEC.

But by the riven relation, we have:

AODBO=CODO

==AQOC=0BOD

Hence, OBOD=BEEC

So. using converse of basic proportionality theorem, EOIDC.
Therefore, ABIOEIDC

==ABICD

Therefore, ABCD is a trapedium.

(4. E and F are points on the sides PO and PR respectively of a A POQR. State whether
EFIQR where PE=3.9 em, EQ=3 cm, PF=3.6 cm and FR=2 4 ¢m,

Solution:
Given:
PE=39 e¢m, EQ=3 em, PF=3.6 cm and FR=2 4 ¢m
MNow,
PEE(Q=11093=11
PFFR=3.62.4=1.5 Since, PEEQ=PFFR Hence, EF is not parallel to QR.
Call: +91- 9686 - 083 - 421 Page 5 of 51
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Q3. The diagonals of o quadrlateral ABCD intersect each other at the point O such that AOGBO=CODO. Show that ABCD isa

www.vikrantacademy.org

Bchice more on Triangles

Fage 5




HCERT Mathwematcs

Chapter & Trangies

Salution:
i
Given, PE=4 cim, QE=4.5 cm, PF=8 cm;, RF=% cm
PEEQ=44.5=89
PFFR=2%9 Since PEEQ=PFFR
Hence, EFIQR {using Basic proportionality theorein)
0.6

PQ=1.28 cin, PR=2.56 cm, PE=0.18 cm and PF=0.36 cm

Solution:

EFIQR (using basic proportionality thorem)

Q7. la the figure, if LMICB and LNICD, prove that AMAB=ANAD
B

M

N

Call: +91- 9686 - 083 - 421 Page 6 of 51
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Q5. EandF are paints on the sides PQ and PR respectively of a APQR. For each of the followi I ERANTAIADEMY"
PE=4 cm, QE=4.5 ¢m, PF=8 ¢m and RF=9 cm

E and F are points on the sides PO and PR respectively of a APQR. For each of the following cases, state whether EFIQR:

Given, PQ=1.28 cim, PR=2_56 ¢m, PE=0.18 ¢m and PF=03& ¢ EQ=PQ-PE=1 28-0.18=1_1 it and
FR=PR-PF=2.56-036=2.2 cin PEEQ=0.18]_1=18110=955 PFFR=0.362 2=955 Since, PEEQ=PFFR Hence,

www.vikrantacademy.org
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Solution:

D
In the given fgure, LMICB.

Hence, using basic proportionality theorem, AMMB=ALLC
proportionality theorem, ANND=ALLC i)

From 1 and (i)

AMMB=ANND

Q8 In figure given below DEIAC and DFIAE. Prove that BFFE=BEEC.

A

Call: +91- 9686 - 083 - 421 Page 7 of 51

= MBAM=NDAN = MBAM+|=NDAN+] =MB+AMAM=ND+ANAN =ABAM=ADAN =AMAB=ANAD

VIKRANTADADZMY®

-..(1) Since, LNI1CD Hence, using basic
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Solution:

B E €

In AABC
Since DEIAC
Hence, BDDA=BEEC ._ (i) {using basic proportionality theorem)

A
D
B F E &
In ABAE,
Since DFIAE

Hence, BDDA=BFFE.. (ii) (using basic proportionality theorem)
From i and (i), we get:
BEEC=BFFE

.9, In the figure, DEMOC and DFIOR. Show that EFIQR.

P

D
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solion VIKRANTADADEMY"

0 R

In APOQ, since DEIOQ,

PEEQ=PDDC coA1) [Using basic proportionality theorem]
P
E F

0 R

In APOR. since DFIOR,
PFFR=PDDO —dn)  [Using basic proportionality theorem]

From i and (1), we get, PEEQ=PFFR Using converse of basic proportionality theorem EFIQR

.10, In the figure, A B amd C are points on OP 00 and OR respectively such that ABIPQ and ACIPR. Show that BCIOQR.

P

R
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solion VIKRANTADADEMY"

P
A
B 0
4] i

In APOO)
Since, ABIPQ. Hence, OAAP=0BB(Q  __{i) [Using basic proportionality theorem]

P
0 R

In APOR

Since, ACIPR Hence, OAAP=0CCR <) [Using basic proportionality theorem)|
From 1 and (i)
OBBO=0CCR

Hence, BCIQR (Using converse of basic proportionality theorem)

‘ | \
0 R

Q.11 Using Theorem 6.1, prove that a line drawn throwgh the midpoint of one side of a tdangle parallel w another side bisects the thind
side, (Recall that you have proved it in Class IX).

A
/I"AQ\
H e

Let in the given Dgure PO is a line segment drawn through mid-point P of line AB such that PQIBC
Hence, AP=PB

Solutio:

MNow, using basic proportionality theorem
AQQC=APPB

==AQQC=APAP

==AQQC=]

= A=0C

Hence, ) is the mid-point of AC.

(112, Prove that the line joinmg the mid-points of any two sides of a tnangle is parallel to the third side.
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Solution: VIKRANTADADEMY"
A
Q
B
C
Let in the given figure PO is a line sepment joining mid-points Pand O of line AB and AC respectively.
Hence, AP=PB and AQ=0C Now, since APPB=APAP=| and AQQC=AQAQ=1 Hence, APPB=AQQC Now, using
converse of basic proportionality theorem, we get. POIBC.
QL1 ABCD is o tmpezium in which ABIDC and its diagonals intersect each other at the point O, Show that
AOBO=CODC
Solution:
A B
0
E F
D £
Let a line segment EF is drawn through point © such that EFiCD
In AABC and in ABDC, FOIAB and FONCD - EFICD, ABICD
S0, using basic proportionality theorem
BFFC=A00C ...(1yand BFFC=BOOD _.(2) Now, from equation | and (2], we get, AQCC=B0O0OD
==ADBO=0C0D
Call: +91- 9686 - 083 - 421 Page 11 of 51 www.vikrantacademy.org
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VIKRANTADADZMY®

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
A 60°
ﬁ{’}n
BO" 400 80" 40"
5 c Q
P
60"
80" 407
c g R

Solution: Given figures are
£B=£0=80" LC=£R=40° Hence by AAA rule AABC-APQR.

L A=4 P=060°

(2.2, Are the pairs of triangles in the figure similar? Write the similarity criferion used by you for answering the question and also write the
pairs of stimilar triangles in the symbaolic form:

P
A
6 5
3
2
c ¢ R
. 2:5 ' 4
Solution:
.IFJ
A
] 5
3
2
0
B 25 C = 3 R
ABOQR=24=]2
BCRP=2.55=12 CAP(=36=12 Since, ABQR=BCRP=CAPQ Hence, by 555 rule. AABC-AQRP.
Call: +91- 9686 - 083 - 421 Page 12 of 51 www.vikrantacademy.org
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HCERT Mathwematcs

Solution:

Q4.

Solutio:

(.3, Swate whether the following pair of triangles is similar or not.

i
I
4 6
- 3, 3

Given figure is:

£
L
4 O
2.7 3

We know that two iriangles are similar if they have, all their angles equal and corrésponding sides are in the same ratio.
Here, the comesponding sidés are not proportional. Hence, the given trisngles ane not similar,

State if the following pairs of tnangles in the figune are sunilar or nol. Write the similanty criterion used by you for answenng the
question and also wnite the pairs of similar triangles in the symbolic form:

=

=
b~

MNPO=2.55=12
MLOR=510=12
LM=£0=T00
Hence, by SAS rule
AMNL-AQPR

Call: +91- 9686 - 083 - 421
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70°
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Q5. Stale whether the following pair of triangles is similar or not. VIKRANTADAD=MY®

D
70°
80°
E oo

Solution: Given figure is:

f\i\x

R

We know that two tnangles ane said to be similar if their cormesponding angles are congruent and the corresponding sides
are in proportion . In other words, similar triangles are the same shape, but not necessarily the same size. Here, as the
corresponding sides are not in proportional. Hence, the given trianglés is oot similar,

(.6, State whether the pair tiangles are similar or not. Write the similarity criterion used by vou for answering the guestion amd also write

the pair of similar tnangles in the symbaolic fonn.
E\ 80°  30°
I
f\ 80° 130°

F Q R

P

Solution:

In ADEF,

£ D2 B4+ 4 F=1800(5um of angles of a triangle 15 180a.)
==T0o+ &0+ £ F=1800

== £ F=300

Sumilarly in APQR,

LP+ L0+ L R=1800 (Sum of angles of a tnangle is 180o.)
==/ P48 00+ M0o=1 8o

=5/ P=T00

Now, In ADEF and APOQR
SINCE,

LD=4P=T00
LE=20=800
LF=£R=300

Hence, by AAMA rule
ADEF-APQR

.7, CD and GH are respectively the bisectors of £ZACB and £ EGF such that D and H lie on sides AB and FE of A ABC and AEFG

Call: +81<-86B61- 088 - 487, show that COGHPYFL] 4 of 51 www.vikrantacademy.org
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solion VIKRANTADADEMY"

H

L] c E G

In AACD and AFGH,

LA=LF (- HABC- AEFG)

LACD=£FGH (angle bisector)

LADC=/FHG (remaining angle)

Hence, by AAA rule we have:

HACD-AFGH

S0, CDGH=ACFG {cormesponding sides are proportional)

(L8, CD and GH are respectively the bisectors of £ZACB and £ EGF such that D and H lie on sides AB and FE of A ABC and AEFG
respectively. If A ABC~AFEG, show that ADCB~AHGE.

Solution:

I

B C E G

Since A ABC~-AFEG

Hence, £A=/F

LB=/F

LACB=/FGE

==/ ACB2=/FGE2

And £ DCB=sHGE (angle bisector)
LBDC=4EHG (remaining Angle)
Hence, by AAA rule we have:
HDCB~AHGE

9. CD and GH are respectively the bisectors of £ACH and # EGF such that D and H lie on sides AB and FE of A ABC and AEFG
respectively. If AABC~AFEG, show that ADCA~AHGF

Solution:

H

(4] o E G

Since AABC-AFEG

Hence, £A=£F

LB=/E

LACB=£FGE

==/ ACB2=/FGE2

=/ ACD=£FGH {angle bisector)
LCDA=LGHF (remaining angle)
Hence, by AAA riule we have:
HDCA~MHGF

Call: +91- 9686 - 083 - 421 Page 15 of 51 www.vikrantacademy.org
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Q.10.  In the figure given below, E is a point on side CB produced of an isosceles triangle ABC W|RANTADABDEMY®

prove that A ABD- AECF.

A
7
u| o
Solution:
A
F
il 1

In AABD and A ECF,

Since, AB=AC (isosceles triangles)

S0, LABD=£ECF (angles opposite to equal sides)
LADB=/£EFC=90°

LBAD=¢/CEF (remaining angle)

Hence, by AAA rule we have:

HABD~AECF

QL. Sides AB and BC and median AD of a triangle ABC are respectively proportional to sides PO and QR and median PM of A POR in
the given fgure. Show that S ABC- A POQR.

P
A

Solution:

A

& D C 0 M R

Median divides opposite side.,

So. BO=BC2 and QM=0R2

Given that,

ABPO=BCQR=ADPM

S0, ABPQ=BDOM=ADPM(--BC=2=BD, QR=2=0QM).

Hence, AABD-APOM.

5o, LABD=£POM=£POR (comesponding angles of similar triangles )
And ABPO=BCQR

Hence, AABC-APOR.

Call: +91- 9686 - 083 - 421 Page 16 of 51 www.vikrantacademy.org
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Q.12.  Disa point on the side BC of a riangle ABC such that 2 ADC=2BAC. show tha CA2-MAHRANTADAD=MY®

Solution:

4] [H] C

In AACD and ABAC

It is given that LADC=+BAC

LACD=LBCA (common angle)

LCAD=4CBA (remuining angle)

Hence, by AAA rule we have:

SHADC~-ABAC

S0, by commesponding sides of similar tnangles will be proportional to each other.
CACB=CDCA

Hence, CA2=CB=CD.

113, Sides AB and AC and median AD of a tnangle ABC are respectiveély proportional to sides PO and PR and median PM of another
triangle PQR. Show that AABC-~-APQR.

P
A

L. L2
EDLQ‘”

Call: +91- 9686 - 083 - 421 Page 17 of 51 www.vikrantacademy.org
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solion VIKRANTADADEMY"

P
A

A ;
HDCQM

Giiven that,
ABPO=ACPR=ADPM

L
Let us extend AD and PM up to point E and L respectively such that AD=DE and PM=ML. Now join Bio E. C o E.
QoL and R to L. We know that medians divide opposite sides. So, BD=DC and QM=MR Also, AD=DE (by
construction) And PM=ML{By construction) So, in quadnlateral ABEC, diagonals AE and BC bisects each other at
point D Also, in guadrilateral POQLR. diagonals PL and QR bisects each other at point M. So. quadrilaterals ABED and
POLR ore pamllelograms. AC=BE and AB=EC (Since it is a pamllelogram, oppoesite sides will be equal) Also PR=0L
and PO=LER {Since it is a parallelogrom, opposite sides will be equal)

In AABE and APOIL,
ABPO=BEQL=AEPL (ACPR=BEQL and ADPM=2AD2PM=AEPL)
Hence, by 555 rule, AABE~-APQL Similarly, AAEC-APLR Hence, £BAE=+QPL and £ EAC=/1PR Hence,
LBAC=20PR Now, in AABC and APOQR, ABPO=ACPR and £/ BAC=/0PR Hence, by 5AS rule, AABC-APQR
Qu14. A vertical pole of length 6 m casts a shadow 4 m long on the ground and at the =ame time a tower casts a shadow 28 m long. Find the

height of the tower.

Solution:

D F B E

Let AB be a tower and CD be a pole

Shadow of AB is BE. Shadow of CID is DF. The sun ray will fall on tower and pole at same angle. . ZDCF=£BAE and
LDFC=£BEA £CDF=£ABE=%00(Tower and pole are vertical to ground) Hence, by AAA rule, AABE~-ACDF
Therefore ABCD=BEDF =AB6=284 ==AB=42 Hence, the height of the tower =42 meters.

Q.15 ITAD and PM are medians of riangles ABC and POQR, respectively where AABC--APQR, prove that ABPO=ADPM

Call: +91- 9686 - 083 - 421 Page 18 of 51 www.vikrantacademy.org
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solion VIKRANTADADEMY"

P
A
] [+ coQ bl R
Since AABC~APQR
Thus, their respective sides will be in proportion Or, ABPQ=ACPR=BCQR (1) Also,

LA=LPAB=£0QA0=AR_(2) Since, AD and PM are medians, they will divide their opposite sides equally. Hence,
BD=BC2 and QM=0R2._(3}

From equation | and (3)

ABPO=BDOM

LB=£0) (From equation 2) Hence, by SAS rule, AABD-APOQM Hence, ABPQ=ADPM ( Comesponding sides are
proportional )

.16, In the following figure, AODC-A0BA, ABOC=125. and £CDO=70.. Find £DOC, £DCO and LFOAR.

2 6

70
OX) 125°
£ A B >
Solufion:

.
v

Since DOB is a straight line

Hence, £ DOC+2C0OB=1807 linear pur ==/ DOC=180°-1257=55"

In ADOC,

LDCOHACDOH A DOC=180° (Angle sum property)

== DC0A4T0"+557°=180°. = £ DCO=53" Since, AODC-AOBA. Thus,
L0OCD=£L0AB Corresponding angles equal in similar triangles Hence, £O0AB=557.

(.17, Diagonals AC and BD of a trapezium ABCD with ABIDC intersect each other at the point O. Using a similarity eriterion for two
trimngles, show that DAOQC=0BOD

Call: +91- 9686 - 083 - 421 Page 19 of 51 www.vikrantacademy.org
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Solution: VIKRANTADADZMY®
i B
f .;:-" o] _:“ 'j

i) C

In ADOC and AROA

AB[ICD

Hence, £CDO=£ABO0 [Alternate interior angles] £DCO=£BAO [Alternate interior angles] £DOC=£BOA
[Vertically opposite angles] Hence, ADOC-ABOA  Using AAA rule =DOBO=0C0A [Comesponding

sides are proportional] =0AGC=0B0D

Q.18 Inthe figure given below QRQS=QTPR and £1=£2. Show that A PQS-ATQR.

/P\
" 1
Q S R
T
/\
)1 I 1>
[‘r 5 1L

Solution:

In A PQR,

£PQR=£PR() Hence, PQ=PR.__ (i) QRQS=0QTPR __(given) Using (i), we get: QRQS=0QTPQ. _(ii) Also,
LROT=£P0S=£1. Hence, by SAS rule APQS-ATQR.

(.19, S and T are points on sides PR and QR of APQR such that £P=£RTS. Show that ARPQ~ARTS.

Solution:
R
5
f
Q
|r

In ARPQ) and ARTS

LOPR=£RTS [Given] £R=£R [Common angle] £RQOP=4RST [Remaining angle] Hence, ARPQ-ARTS [by AAA

rule]
Call: +91- 9686 - 083 - 421 Page 20 of 51 www.vikrantacademy.org
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Q.20. InFig. if AABE=AACD, show that AADE~AABC, VIKRANTADAD=MY®

Solution:

A
A
B C;
A
A

B L
Since AABEaAACD
Therefore, AB=AC._(l}=AD=AE...(2) Now, in AADE and AABC, Di\riding L!LlLLiﬂiliJl'I 2by (1) ADAB=AEAC

£A=£A [Common angle] Hence, AADE~AABC [by SAS rule]

.21, Inthe following figure altitudes AD and CE of AABC intersect each other at the point P. Show that AAEP-ACDP.

[

D
F
=
E B
c
i)
E B

Solution:

4

In AAEP and ACDP
LCDP=£ AEP=00"
LCPD=£APE (vertically opposite angles)
LPCD=£PAE (remaining angle)
Hence, by AAA rule we have:
AAEP-ACDP )
Call: +91- 9686 - 083 - 421 Page 21 of 51 www.vikrantacademy.org
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Q22 Inthe figure, altitudes AD and CE of AABC intersect each other at the point P. Show that MAHCRAINTAIADEMY®
L

D

A L] B

Solution:

AL '

E

In AABD and ACBE
LADB=LCEB=%00
£ABD=/CBE (Common angle)
£DAB=/ ECB(Remaiming angle)
Hence, by AAA rule,
AABD-ACBE

(3.23.  InFig. altitudes AD and CE of AABC intersect each other at the point P. Show that AAEP-AADR.

E\
D
P
-
A 3 B
Call: +91- 9686 - 083 - 421 Page 22 of 51 www.vikrantacademy.org
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Chapter & Triamgles.

Solution:

VIKRANTADAD=ZMY"

E

In AAEPand AADB

LAEP=¢/£ ADB=900
LPAE=£DAB (Common angle)
LAPE=/ABD (Remaining angle)
Hence, by AAA rule,
AAEP-AADBE

Q.24 Inthe figure, altitudes AD and CE of AABC intersect each other at the point P, Show that APDC-ABEC.

C
D

Solution:

-
15

A =
E
In APDC and ABEC
LPDC=2BEC=900
LBCE=£PCD (Common angle)
LCPD=LCBE (Remaining angle)
Hence, by AAA rule,
APDC~ABEC

.25, E s apoint on the side AD produced of o parallelogram ABCD and BE intersects CD at F. Show that A ABE- A CFB.
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solion VIKRANTADADEMY"

In AABE and ACFB,

£A=4C (Opposite angles of parallelogram)
£AEB=£CBF (alternate interior angles as AEIBC)
LABE=4CFB (alternate interior angles as ABIDC)
Hence, by AAA rule we have:

HABE~ACFB

.26, In the figure, ABC and AMP are two right triangles, right-angled at B and M respectively. Prove that
AABC-AAMP

g

/<

A [ P
15
.
/ﬁ\
A P

13

In AABC and AAMP

Solution:

LABC=/ AMP=900 £A=/A (Common angle) LACB=2APM (Remaining angle) Hence, by AAA rule,
AABC-AAMP

(2.27.  Inthe figure, ABC and AMP are two right riangles, nght-angled at B and M respectively. Prove that:

CAPA=BCMP
A
%
A - &
B
Call: +91- 9686 - 083 - 421 Page 24 of 51 www.vikrantacademy.org
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Solution: Given figure is, v|KRANTADADEMY
&
M
A - o
B
In AABC and AAMP
LABC=2 AMP=90c
LA=4 A (Commaon angle)
LACB=£ APM (Remaining angle) Henee, by AAA rule,
AABC-AAMP Hence, CAPA=BCMP (Corresponding sides are
proportional)
Call: +91- 9686 - 083 - 421 Page 25 of 51 www.vikrantacademy.org
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Exercise 6.4

Q1. Let AABC-ADEF and their areas be 64 cm2 and 121em? respectively. If EF=15.4 cm, find BC.

Solution: Given, AABC-ADEF
We have,
areal M ABC Jareal A DEFFABDE2=BCEF2=ACDF2 Since EF=15.4, arca A ABC=64, area A DEF=121. Hence,
64121=BC21542 =BC15.4=811 =BC=8=15411=8=1.4=11.2 em. Thus, BC=11.2 cin.

(.2, Diagonals of a trapezium ABCD with ABIDC intersect each other at the point O. If AB=2CD, find the ratio of the areas of triangles

AOB and COD.
Solution:
D C
o
A B
Since ABICD,

L0AB=20CD (Alternate interior angles) £OBA=/0DC (Alternate interior angles) £ ACOB=AC0D (Vertically
opposite angles) Hence, by AAA rule, AAOB-ACOD =sarea(AAOB areaf ACOD =ABCD2 Since AB=2CD,
area(AAOB area{ ACOD=31=4:1 Hence, the ratio of the areas of mangles AOB and COD is 4:1.

Q3. Inthe figure, ABC and DBC are two triangles on the same base BC. If AD intersects BC at O, show that arABCarDBC=A0D0,

A C

Call: +91- 9686 - 083 - 421 Page 26 of 51 www.vikrantacademy.org
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Solution: Wi know that the area of a tmangle =12+ Basex*heght

Since AABC and ADBC are on same base,
Hence, mtio of their areas will be same as mtio of their heights.

Let us draw two perpendiculars AP and DM on BC.
A &
M
0]

B D

In AAPO and ADMO

LAPO=£DMO=%0, £ AOP=2DOM (Vertically opposite angles)
L0AP=20DM (Remaining amghe )

Hence, by AAA rule

AAPO -~ ADMOD

Hence, APDM=AODO Hence. area(AABC Jarea( ADBC)=APDM=A0DO

Q4. If the areas of two similar triangles are equal, prove that they are congruent.

Solution:

/\ 5
/N

L+) H
= L

Let us assume that S ABC -~ A POR.

Now, areal A ABC wreal & POREABPO2=BCOR2=ACPR2

Since, area S ABC=area (A PQR)

Hence, AB=P0)

BC=0R

AC=PR

Since, comesponding sides of two similar triangles are of samne length.
Hence, A ABCa S POQR (by S55 mule)

Call: +91- 9686 - 083 - 421 Page 27 of 51
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(5. D, Eamd F are respectively the mid-points of sides AB, BC and CA of AABC. Find the ratio of the areas of ADEF and AABC.
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Solution: VIKRANTADADEMY

B E C

Since D and E are mid-points of AB and BC of AABC
Hence, DEIAC and DE=12AC (by mid-point theorem)
Similarly, EF=12AB and DF=12BC

MNow in AABC and AEFD

ABEF=BCFD=CADE=2

Therefore, by 555 rule AABC-AEFD

Hence, area{ AABC Jarea(ADEF )=ACDE2=4 =area( ADEF jarea{ AABC )= 14=1:4

(16, Prove that the ratio of the areas of two similar triangles is equal to the square of the mtio of their comesponding medians,

Solution:

B [B]

Let us assume that AABC-APQR. Let AD and P35 be the medians of these tnangles.
S0, ABPO=BCOR=ACPR...1

LA=¢P I B=/ Q. C=+R

Since, AD and P5S are medians

S0, BD=DC=BC2 and Q5=SR=QR2 So, equation 1 becomes ABPQ=BDQS=ACPR Now in AABD and APQS £B=20
and, ABPQ=BDQS

Hence, AABD--APOS
Hence, ABPQ=BDQS5=ADPS. 2
Since, areal AABC Jarea APOQR=ABP()2 =arcaAA BCarea APQR=ADPS2 [from equation (2)]

(.7, Prove that the area of an equilateral triangle described on one side of o square is equal to half the area of the equilateral riangle
described on one of its diagonals.
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Solution:

D &
F

Let ABCD be a squane of side a. Therefore, it's diagonal =2a.

Let AABE and ADBF are two equilateral triangles. Hence, AB=AE=BE=a and DB=DF=BF=2a. We know that all angles
of equilateral triangles are Glo.

Hence, all equilateral triangles are similar to each other.

Hence, mtio of areas of these triangles will be equal to the square of the mtio between sides of these mangles.

area of AABEarea of ADBF=u2a2=12 Hence, area of AABE=12{area of ADBF).

Q8. ABC and BDE are two equilateral triangles such that I is the midpoint of BC, Ratio of the areas of tnangles ABC and BDE is

2:11:24:1
Solution:
Since, all angle of equilateral tnangles are 600, all equilateral triangles are similar to each other.
Therefore, ratio between areas of these triangles will be equal to the square of the ratio between sides of these tnangles.
Let side of AABC=a Therefore, side of ABDE=a2 Hence, areaAA BCareaABDE=ga22=41=4:
14

(1.9, Sides of two simmilar tnangles are in the ratio 4:9. Areas of these tnangles are in the ratio
2:34:981:1616:81

Solution: We know that,

If two triangles are stimilar to cach other, the ratio between areas of these triangles will be equal to the square of the mtio
between sides of these tnangles.

Given that sides are in the ratio 4:9. Hence, ratio between antas of these triangles =492=1681=16:81.

Call: +91- 9686 - 083 - 421 Page 29 of 51 www.vikrantacademy.org
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Exercise 6.5
Q1. Sides of a triangle are given below, Determine if it is a right triangle. In case of a nght tnangle, write the length of its hypotenuse.
Tem, 24 em, 25 cm
Solution: Given that sides are 7 ¢m, 24 cm and 25 em.
Squaring the lengths of these sides we get 49576 and 625,
Clearly, 494576=625 or 724242=252. The given tnangle satisfies Pythagoras theorem. So, it is a right tnangle. We know

that the longest side in a right triangle is the hypotenuse. Hence, length of hypotenuse =25 cm

(2. Sides of triangles are given below. Determine which of them are nght triangles. In case of a nght trangle, write the length of its
v potenuse.
Jem, 8 om, 6 om

Solution: Given that sides are 3 cm, B cm and & can
Here, 6423649
Clearly, sum of squares of lengths of two sides is not equal o square of length of third side. Hence, given triangle is not
satisfying Pythagoras theorem. So, it is not a right thangle.

(.3, Sides of tnangles are mven below. Determine which of them are nght triangles. In case of a nght tnangle. write the length of its
iy potenuse.
50 cm, 80 cm, 100 cm

Solution: Given that sides are 50 cm, 80 cm and 100 cm.
Here, 1000026400+ 2500
Clearly, sum of squares of lengths of two sides 15 not equal to square of length of thind side. Therefore, given tnangle is

not satisfying Pythagoras theorem. So. it is not a fight irangle.

4. The sides of a triangle are given below, Determine whether it isa right triangle. In case of a right triangle, write the length of its
by potenuse.
13 emy, 12 e, 5 cin
Salution: Given that sides are 13 co, 12 cm and 3 cm,
Squaring the lengths of these sides we may get 169, 144 and 25.

We know that, 144+4235=16% or 122452=132. 5o, by conveérse of Pythagoras theorem, it is & right triangle. As we know
that the longest side in a right trangle is the hypotenuse. Hence, length of hypotenuse =13 o

(L5, A guy wire attached to a vertical pole of height 18 mis 24 m long and has a stake attached to the other end, How far from the base of
the pole should the stake be driven so that the wire will be taut?

Solutio:
B
0 A
Let OB be the pole and AB be the wire.
Therefore, by Pythagoras theorem we have:
ABR2=0B2+0A2
=2 2=| E}+0A2
—=0A2=576-124
=s0A=252=6x6%T=67
Therefore, distance from base =67 m
Call: +91- 9686 - 083 - 421 Page 30 of 51 www.vikrantacademy.org
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6. An aeroplane leaves an aimport and flies due north at a speed of 1000 km per hour. At the 5MMMMMY

sarne airport and lies due west at a speed of 1200 km per hour. How far apart will be the two planes after 112 hours?

Solution:

N

-

A

“‘/ Il 500 km
We " oF

0 :
IR0 km

*

5
Distance traveled by the plane Oying towards north in 112 hrs
=1 000 1 12=1_500 ki
Distance traveled by the plane Oyving towards westin 112 hrs =1,200= 1 [2=1,800 km
Let these distances are represented by OA and OB respectively.
Now applying Pythagoras theorem
Distance between these planes after 112 hrs, AB=0A2+0B2 =] 5002+ 1, 8002=2250000+3 240000
=5490000=9=610000=30061 So, distance between these planes will be 30061 km. after 112 hirs.

(1.7.  Two poles of heights 6 mand 11 m stand on a plane ground. IT the distance between the feet of the poles is 12 m, find the distance
between their lops.

Solution:
C
i
A [
7 11 m
6m
oy
- :D

12m

Let CD and AB be the poles of height 11 m and 6 m.
Therefore, CP=11-6=3 m

From the figure we may observe that AP=12 m

In AAPC, by applying Pythagoras theorem we get:
APHPCI=AC2

==]22453=AC2

=AC2=1444+25=169

==AC=13

Therefore, the distance between their tops =13 m.

Q8. Dand E are points on the sides CA and CB respectively of a trisngle ABC right-angled at C. Prove that AE2+BD2=AB2+DE2.

Call: +91- 9686 - 083 - 421 Page 31 of 51 www.vikrantacademy.org
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In A ACE,

AC2+CE2=AE2..i

In ABCD,

BC2+CD2=BD2. _.ii

Adding i and (i) we get:
ACICEMHBC2+CD2=AE2+BD2.___(iii)
==CD2+CE24+AC2+BCI=AE2+BD2

In ACDE,

DE2=CD2+CE2

In AABC,

AB2=AC2+CB2

Adding both equations and comparing with equation (i), we get:
DE2+AB2=AEX+BDZ2

(9.  The perpendicular from A on side BC of a & ABC intersects BC at D such that DB=3CD. Prove that 2AB2=AC2+BCZ.
A

I D B

Solution: Given that, ADC=DB.
DC=BC4ADB:DC=3:1...1
and DB=3BC4..2
In AACD,
AC2=AD2+DC2
AD2=AC2-DC2._ 3

In AABD,

AB2=AD3+DB2
AD2=ABX-DB2.. 4

From equation (3) and 4
AC2-DC2=AB2-DB2

Since, given that 3DC=DB
AC2-BC42=AB2-3BC42 (from land 2)
== AC2-BC216=AB29BC216
== |6AC2-BC2=16AB2-9BC2
== |6AB2-16AC2=8BC2
==2ARI=2AC24BC2

.10, Inan equilateral triangle ABC. D is a point on side BC such that BD=13BC. Prove that SAD2=7TABI.

Solution:

H o E C

Let side of equilateral trianghe be a and AE be the altitude of AABC

So, BE=EC=BC2=a2

and, AF=a32 Given that BD=13BC=a} S0, DE=BE-BD=a2-a3=af Now. in AADE, by applyving Pythagoras theorem
AD2=AE2+DE2 =AD2=a322+a62 =3a24+a236=28a236 or, PADI=TAB2

Callt. + 91 :n9p8Bera 0BBctedidil ¢ that three times hPage:3 wf §d: is equal to four imesiAMd r@Niacademy.org
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L E C
Let side of equilateral triangle be a. And AE be the altitude of AABC

S0, BE=EC=BC2=a2 Now in AABE by applying Pyvthagomas theorem ABZ=AE2+BE2 =al=AE2+a22 ==AE2=al-a24
==AEX=3a24 =4AFE2=3a2 or, 4AE2=3*square of one side.

(112, In AABC, AB=63 cm, AC=12 cm and BC=6 cm. The angle B 1s

1 20060090
Solution:
8
6 cm 643 cm
¢ 12cm 4
Given that AB=63 cm, AC=12 cmand BC=6 cm
We may observe that
AB2Z=108, AC2=144 and BC2=36, AB2+BC2=AC2 Thus, the given AABC is satisfying Pythagoras theoremn. Therefore,
the trinngle is o right angle tnangle right-angled at B Therefore, £ B=50°.
450

(13, POR is a tnangle rght-angled at P and M is a point on QR such that PMLOR. Show that PM2=0M.ME.

Solution:
Q
M
P R
Let £ MPR=x
In AMPR ZMREP=1800-%00-x == MRP=900-x Similarly in AMPQ £AMPO=%00-£ MPR=900-x £ MOQP=1800-900-%00-x
==/ MQP=x
NWow in AMPO) and AMEP, we may observe that
LMPQ=£ MRP
LPMO=2RMP £ MOQP=2 MPR Hence, by AAA rule, AMPQ-AMRP Hence, QMPM=MPMR =PM2=0QM.MR
Call: +91- 9686 - 083 - 421 Page 33 of 51 www.vikrantacademy.org
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Q.14.  Inthe figure given below, ABD is a triangle right-angled at A and AC1BD. show that ABEHCRANTAJADZEMYS
D

B A

Solution:

B A

In AABC and AABD,
LCBA=£DBA (common angles)
LBCA=/BAD=H0"

LBAC=/BDA (remaining angle)
Therefore, AABC~AABD (by AAA)
~ ABBD=BCAR

= AR2=BC-BD

.15 Inthe figure, ABD is a triangle right-angled at A and AC LBD. Show that AC2=BC-DC

D
C
B A
Solution: Let £LCAB=x
In ACBA

LCBA=1800-90-x LCBA=900-x Similarly in ACAD £CAD=900-LCAB=%00-x LCDA=1800-900-(900-x)
LCDA=x.

Now in ACBA and ACAD we may observe that

LCBA=LCAD

LCAB=/CDA £ACB=/DCA=%0 Therefore ACBA~ACAD (by AAA rule) Therefore, ACDC=BCAC
=AC2=DC=BC,

(16, InFig. ABD is a triangle nght-angled at A and ACLBD. Show that AD2=BD-CD

Call: +AH- 421 Page 34 of 51 www.vikrantacademy.org
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In ADCA & ADAB VIKRANTADADEMY"

LDCA= DAB=90"

LCDA=/ ADB {Common angle)
LDAC=/DBA (remaining angle)
ADCA-ADAB (by AAA property)
Therefore, DCDA=DADB
=AD2=BD=CD

Solution:

.17, ABC is an isosceles triangle right-angled at C. Prove that AB2=2AC2.

Solution:

C B
Given that AABC is an sosceles triangle.

Therefore, AC=CB Applying Pythagoras theorem in AABC ( i.e. right-angled at point C) AC2+CB2=AR2
=2AC2=AB2 (as AC=CB)

Q1B ABC is an isosceles triangle with AC=BC. If AB2=2AC2, prove that ABC is a right tnangle.

Solution:

e B
Given that AB2=2A(C2

=ABZ=ACHACI =ABI=AC2+BC2 (as AC=BC) Therefore, by converse of Pythagors theorem, given triangle is a
right-anigled trinngle.

.19, ABC is an equilateral tnangle of side 2a. Find each of its alitudes.

Solution:

B D i

Let AD be the altitude in given equilateral AABC.

W know that altitude bisects the opposite side. S0, BD=DC=a in AADB £ ADB=%00
Mow applying Pythagoras theorem

AD2+BD2=AB2

==AD24al=2a2 =ADZX+ad=4u2 == AD2=1at =AD=n3 Since in an equilateral triangle, all the altitudes are equal in
length. So, length of each altitude will be 3a

Q.20 Prove that the sum of the squares of the sides of a chombus is equal to the swm of the squares of its diagonals.
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Solution:

Solution:

A

& C

In AAOB ABOC ACOD.AAOD
Applyving Pythagoras theorem
ABX=AOQ240B2
BC2=BO2+0C2
CD2=C02+0D2
AD2=A02+0D2

Adding all these equations,
AB2+BC24+CD2+AD2=2A02+0B2+0C2+0D2
=2AC22+BD22+AC22+BD22 (diagonals bisect each other.)
=2AC22+BD22

=ACZ+BD2

In AADF

Applying Pyvthagoras theorem

OA2=0F2+AF2

Similarly in ABOD

OBI=0D2+BD2

similarly in ACOE

OC2=0E2+EC2

Adding these equations
OA+HOBMHOC2=0F2+AF2+0D2+BD2+0E2+EC2
=0A2+0B2+0OC2-0OD2-0E-0F2=AF2+BD24+EC2

Call: +91- 9686 - 083 - 421 Page 36 of 51
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Q.21 InFig. 6.54, Oisa point in the interior of a tnangle ABC, ODLBC, OELAC and OF LAB. Show that
0AOB+OC2-0D2-0OE2-0F2=AF2+BD2+CE2,
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Q22 InFig. O isa point in the interior of a triangle ABC, OD1BC, OELAC and OFLAB shoW{RANTADADZMY™

AFM4BD2+CE2=AEMCD2+BFL

A

Solution:

In AADF

Applyving Pythagoras theorem

OA2=0F2+AF2

Sunilarly in ABOD

0OB2=0D2+BD2

sunilarly in ACOE

OC2=0E2+EC2

Adding these equations
OAZ+0B2+0CI=0F2+AF2+0D2+BD2+DE2+EC2
=0A2+0R2+0C2-0D2-0E2-0F 2=AF2+BD2+EC2

From above result
AFMBDMEC2=0A2-0E2+0C2>-0D2+0B2-0F2
Therefore, AF2+BD24EC2=AE24+CD2+BF2
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Q.23 A ladder 10 m long reaches a window 8 m above the ground. Find the distance of the foot MU CRANTAIADEMY®

Solution:

A

9] B
Let OA be the wall and AB be the ladder.
Therefore by Pyvthagoras theorem,
AB2=0A2+B0O2
== | 02=82+0B2
= | D0=644+0B2

==0B2=36
==0B=6

Therefore, distance of foot of ladder from of the wall =6 m
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Exercise 6.6
Q.l.  Inthe given figure, PS is the bisector of QPR of APQR. Prove that QSSR=POPR.
P
o S R
Solution:
o S R
Given that, PS is angle bisector of LQPR.
Construct a line BT parallel to SP which meets QP produced at T. £LOPS=£5PR .. (1) £SPR=ZPRT
(As PS[TR, alternate interior angles) A2 LOPS=L0TR (As PS| TR, comesponding angles)
..... (3) Using these equations, we may find LPRT=L0TR  fromm (2) and (3) So, PT=PR {Since APTR is
imosceles tmangle)
Now in AQPS and AQTR, £OQSP=£A0RT  (As PS|TR)
LOQPS=+ QTR {As PS || TR)
L0 is comimon. AQPS-AQTR (by AAA property) So, QROS=0TQP =QRQ5-1=QTQP-1 =5RQ5=PTOP
=8SR=0PPT =0SSR=PQPR
Call: +91- 9686 - 083 - 421 Page 39 of 51 www.vikrantacademy.org
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(.2, Mazima is fly fishing in a stream. The tip of her fishing rod is 1.8 m above the surface uﬁhevilmmtmmhﬂ‘
rests on the water 3.6 m away and 2.4 m from a point directly under the tip of the rod. Assuming that her string {from the tip of her
rod to the fly) is taut, how much string does she have cut (see the given figure)? 11 she pulls in the string at the rate of 3 cm per
second, what will be the honzontal distance of the fly from her after] 2 seconds?

]
]
1
1
1
1
1
]
]
]
1
1
i
1
i
Y
el R O e S
S e g 2":'
. SO . I - e e R I i
24m 1.2m
Solution:
Tip 4
1.8 m
Fly
C 24m B
Let AB be the height of tip of fishing rod from water surface and BC be the horizontal distance of fly from the tip of
fishing rod.
Then, AC is the length of string. AC can be found by applying Pythagoras theorem in AABC. AC2=ARXM+BC2
AC2=1.82+2.42 AC2=324+45.76 AC2=9.00 Thus, length of string out is 3 m.
Mow, she pulls string at rate of 5 cm per second.
So, siring pulled mn 12 second=12=5=60 cm=0_6 m.
&
3m
1.8 m
24m
O +
.
g D B
After 12 seconds, bet us assume the fly to be at point [
Length of string out afier 12 second is AD. AD=AC- strning pulled by Nazima in 12 second =3.00-0.6 =2 4 m In AADRB,
ABR2:BD2=ADZ = | .E2+BD2X=2.42 =RBD2=53.76-3.24=2.57 =BD=1_587 m Horizontal distance of fly=BD+1.2
=]1.587+1.2=2787=2T9m
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Q3. Inthe figure, D is a point on hypotenuse AC of AABC, such that BDLAC, DM1BC and DM N{RAMNTAIADZMY®

DM2=DN.MC
A

-
€ M B

Solution: Let us join DB
A
6
o 3 O wn
By =
24 --hh““-u...,q_ 3
e (s - T,
M
DN|CB, DMAB

Therefore, DNBM is a parallelogram.

Since, £ B is 90°, therefore, DNBM is a rectangle. Hence, DN=MB, DM=NB and £ CDB=<ADRB=%"
£2423=000...(1) In ACDM £1+£24+/DMC=1807 £L1+£2=007._ (2} In ADMB £ 3+2DMB+£4=180°
£3#24=007._ (1)

From equation (1) and (2)

£1=43

From equation (1) and (3) £2=/4 So, ABDM-ADCM BMDM=DMMC =DNDM=DMMC =DM2=DN.MC Hence,
proved.

(4. In the figure, D is a point on hypotenuse AC of AABC, such that BD1AC DMABC and DNLAB. Prove that:
DN2=DM-AN

A

Call: +91- 9686 - 083 - 421 Page 41 of 51 www.vikrantacademy.org

Bchice more on Triangles Page 41



HCERT Mathwematcs Chapter & Trangies

Solutien: Let us join DB. VIKRANTADAD=MY®
A
i)
p A clv
NI 3
cA4 22 B
DN|CB, DMJAB

Therefore, DNBM is a parallelogram.

Since, £B is 90° Therefore, DNBM is a rectangle. So, DN=MB, DM=NB and £ CDB=£ ADB=90" £ 4+ 5=%00._.(1)
In A ADN £5+26=90°__{2)

From equation (1) and (2)

L4=L6

and £ DNA=ZDNB=90" S0, AADN~ABDN DNBN=ANDN =DNDM=ANDN {As BN=DM) =DN2=DM=AN Hence,
proved.

.5, ABC is a triangle in which £ABC>%00 and ADLCB produced. Prove that
AC2=ABX+BC2+2BC-BD.

A
|
D B C
Call: +91- 9686 - 083 - 421 Page 42 of 51 www.vikrantacademy.org

Bchice more on Triangles Page 42



HCERT Mathwematcs Chapter & Trangies

solion VIKRANTADADEMY"

-
D B C

In AADB, applyving Pythagoras theorem
ABI=AD2+DB2.. (1)

In AACD, applying Pythagoras theorem
ACIZ=AD2+DC2

=AC2=AD2+DB+BC2
=AC2=AD24+DBI+BC2+2DB=BC
Mow using equation (1)
ACI=AR2+BC2H2BC.BD

Q6. In the figure given below ABC is a triangle in which £ ABC=<%00 and ADLBC. Prove that ACI=AB2+BC2-2BC. BD.

A

B G

Solution:

B D C

In AADB, applying Pythagoras theorem we pet:
AD2+DBI=AB2

=AD2=AB2-DB2...{l)

In AADC, applying Pythagoras theorem we get:
AD2+DC2=AC2 . A2)

Mow using equation (1) we pei:
AB2-BD2+DC2=AC2
=ABI-BD2+BC-BD2=AC2
=AC2=AB2-BD2+BC2+BD2-2BC BD
Hence, AC2=AR2+BC2-2BCBD.
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Q7. Inthe figure, AD is a median of a triangle ABC and AMLBC. Prove that - VIKRANTADAD=EMYC

AC2=AD2+BC-DM+BC22

A

Solution:

In AAMD, by using Pythagoras theorem,
AM2MD2=AD2__ (1) In AAMC AM24+MC2=AC2__(2)=AM+MD+DC2=AC2
== AM2+MD2+DC2+2MD.DC=AC2 Using equation (1) we get, AD2+DC242MD.DC=AC2
MNow using the result, DC=BC2
AD2+BC22+2MD.BC2=AC2
=AD2+BC22+MD=BC=AC2 Hence, AC2=AD2+BC-DM+BC22
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Q8. Inthe given figure, AD is a median of a triangle ABC and AMLBC. Prove that AB2=AD NUHERBNTAIADEMY™
Solution:

In AABM, applying Pythagoras theorem

ABZ=AM2+MB2

—AD2-DM2+MB2 =AD2-DMZ4+BD-MD2 =AD2-DMZ+BD2+MD2-2BD.MD
—AD2+BD2-2BD MD =AD2+BC22-2BC2=MD
AB2=AD2+BC22-BC*MD Hence, AB2=AD2-BC:-DM+BC22
Call: +91- 9686 - 083 - 421 Page 45 of 51 www.vikrantacademy.org

Bchice more on Triangles Page 45



HCERT Mathwematcs Chapler 6 Trangles

Q9. Inthe figure, AD is the median of triangle ABC and AMLBC. Prove that: VIKRANTADADEMY®

ACZ+ABI=2AD3+12BC2

B M D s

Solution: In AAMB, by Pythagoras theorem,
AM2+MB2=AB2.. (1)

In AAMC
AM2sMC2=AC2.. (2)

Adding equations (1) and (2)
2AM2+MB2HMC2=AB2+AC2

=AM+ BD-DM2+MD+DC2=AB2+ AC2
==2AM2+BD2+DM2-2BD DM+ MD24 DC2+ IMD.DC=ABI+AC2

=AM+ 2MD2+BD24+DC2IMD-BDHDC=AB2+AC? =2IAMIM+MD2+BC22+BC22+2MD-BCHBC2=AB4AC2
==2AD2+BCI2=AB2+ACI Hence, AC2+AB2=2ADN+12BC2

(QL10. Prove that the sum of the squares of the dingonals of parallelogram is equal to the sum of the squares of iis sides.
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al
[§] F C

Let ABCD be a parallelogram

Let us draw perpendicular DE on extended side BA and AF on side DC. In ADEA DE24EA2=DA2__i In ADEB
DE2+EB2=DB? =DE2+EA+AB2=DB2 =DE2+EAZ+AB2+2EA AB=DB2 =DAX+ABX+2EA AR=DB2._.(11)

In AADF
AD2=AFI+FD2

In AAFC AC2=AFMFC2 =AF2+DC-FD2 =AF2+DC2+FD2-2DC FD =AF24+FD2+DC2-2DC FDr
=AC2=AD2+DC2-2DC FD. . (i)

Since ABCD is a parallelogram
AB=CD and BC=AD

In ADEA and AADF £DEA=SAFD LEAD=/FDAEAIDF LEDA=/FADAFIED AD is common in both triangles.
Since, respective angles ane same and respective sides are same ADEA=AAFD S0, EA=DF

Adding equation (i) and (iii)
DA2+AB2+2EA AB+AD24DC2-2DC FD=DB2+AC2

==DAABMHADZ+DCIHIEA AR-2DC FD=DR2+AC) =BCI+ABI+ADI+DCI+IEA AB-2AB EA=DBI+AC2
=ABMBC2+CD2+DAI=AC2+BD2

(111, InFig. 6.61, two chonds AB and CD intersect each other at the point P. Prove that A APC- A DPB
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Solution: v'KRANTAQADEMY

In AAPC and ADPB
LA=LD and £C=£B (Angle on same segment)

Therefore, SAAPC~ADPB (AA critena)

12, In figure two chords AB and CD intersect cach other at the peint P. Prove that AP-PB=CP-DP.

D
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Solution: v|KRANTADADEMY

D

C

In A APC and ADPB
LA=/T and £C=4B {Angle on same segment)

Therefore, AAPC~-ADPB (AA criteria)

Wi know that comesponding sides of similar triangles are proportional
~APDP=PCPB=CABD

==APDP=PCPB

- AP.PB=PC.DP

.13, Inthe figure, two chords AB and CD of a circle intersect each other at the point P (when produced) outside the circle, Prove
that APAC-APDB.

Solution:
In APAC and APDB
LAPC=£DPB (Common angle) £ ACP=/DBP { Extenior angle of a cyvelic quadrilateral is equal to the opposite interior
angle ) Therefore, APAC~APDB (AA criteria)
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Q.14.  Inthe figure, two chords AB and CD of a circle intersect each other at the point P (when pMIBIGRANTADLDEMY®

PA PB=PC.PD

B

'

Solution:

p C

In AAPC and ADPB
LAPC=£DPB (Common angle) £ ACP=/DBP (Extenor angles of cyelic quadnlateral)
Therefore, AAPC~ADPB (AA cniteria) We know that corresponding sides of sunilar triangles are proportional.

PAPD=ACDB=PCPB
=PAPD=PCPB . PAPB=PCPD

(15, Disa point on side BC of AABC such that BDCD=ABAC. Prove that AD is the bisector of £BAC.

A
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B

Construct a hine CE parallel to DA which meets BA produced at E.

Therefore, £BAD=+ BEC (Comeésponding angles)......{1) £DAC=£ACE (Allernate angles).....(2) In ADBA and ACBE,
BDCD=ABAC (Given) .....(3) BDCD=BAAE (Basic proportionality theorem) .....(4) From (3) and (4), AE=AC
Therefore, LACE=/BEC......(5) So, from (1), (2) and (5) =LBAD=£DAC Therefore, AD is angle bisector of £BAC.
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