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Exerise 6.1 

1. Fill	 in	 the	 blanks	 using	 the	 correct	word	 given	 in	 brackets:	
(i) All	 circles	 are	 	 	 .	 (congruent,	 similar)	
(ii) All	 squares	 are	 	 	 .	 (similar,	 congruent)	
(iii) All		 	triangles	are	similar.	(isosceles,	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)	

Sol.	 (i)	 similar	 (ii)	 similar	
(iii)	 equilateral	 (iv)	 equal,	 proportional.	
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2. Give	 two	different	examples	of	pair	of	

(i)	 similar	figures	 (ii)	 non-similar	figures.	
Sol.	 (i)	 (a)	 A	 passport	 size	 photograph	 and	 a	 postcard	 size	

photograph	 of	 the	 same	 person	 from	 the	 same	
negative.	

(b)	 Equilateral	 triangles.	
(ii)	 	 (a)	 A	 square	 and	 a	 rhombus.	

(b)	 A	circular	dinning	table	and	a	rectangular	dinning	
table.	

3. State	 whether	 the	 following	 quadrilaterals	 are	 similar	 or	
not:	

3 cm 
D C 

 

S  1.5 cm R 
 

3 cm 
 

3 cm 

1.5 cm 1.5 cm 

P 
1.5 cm 

Q A 
3 cm 

B 

Sol.	 Not	 similar	 as	 corresponding	 angles	 are	 not	 equal.	
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D 

7.2 cm 

1.8 cm 
E 

5.4 cm 

	
	
	
	
	
	

Exerise 6.2 
 

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

	
	

	
1.5 cm 

 
A 

A 

1 cm 
D E 

 
B 

3 cm 
 

 
B C 

C 

(i)	 (ii)	

Sol.	 In	 figure	 (i),	 	AD	

BD	
=	 AE	
EC	

Þ 1.5	
3	

=	
1	

Þ EC	 =	 2	 cm.	
EC	
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L 

N 

	

In	 figure	 (ii),	 AD	

BD	
=	 AE	
EC	

Þ AD	
7.2	

=	
1.8	
5.4	

	
Þ AD	=	 2.4	 cm.	

2. E	 and	 F	 are	 points	 on	 the	 sides	 PQ	 and	 PR	 respectively	 of	
a	 DPQR.	 For	 each	 of	 the	 following	 cases,	 state	 whether	
EF	 ôô QR:	
(i) PE	 =	 3.9	 cm,	 EQ	 =	 3	 cm,	 PF	 =	 3.6	 cm	 and	 FR	

=	 2.4	 cm	
(ii) PE	 =	 4	 cm,	 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.	

Sol.	 (i)	
PE	

EQ	
=	
3.9	
3	

	
=	 1.3	

PF	 	 =	
3.6	

FR	 2.4	
=	
3	 	
=	 1.5	

2	

Here,	 PE	

EQ	
¹ 
PF	

,	 so	EF	 is	not	parallel	 to	QR.	
FR	

(ii) 
PE	
EQ	 =	

4	
4.5	

=	
8	 	
and	 	

PF	 	
=	
8	

9	 RF	 9	

Here,	 	
PE	

EQ	
=	 PF	,	

P 

RF	
so	 by	 inverse	 of	 Basic	
Proportionality	 Theorem,	 EF	
is	parallel	 to	QR.	 Q R 

(iii) PQ	 =	
PE	

As	 PQ	
PE	

=	
PR	

,	 so	EF	 is	parallel	 to	QR.	
PF	

3. In	 figure,	 if	LM	ôô CB	and	LN	ôô CD,	

prove	 that	
AM	

AB	
=	 	
AN	

.	 B 
AD	

Sol.	 Given:	 In	 the	 given	 figure,	
LM	 || BC	 and	 LN	 || CD.	 A C 

To	prove:	 AM	

AB	
=	
AN	

.	
AD	 D 

1.28	 	
=	
64	 and	 PR	 =	 2.56	 =	 64	

0.18	 9	  PF	 0.36	 9	
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Proof:	 In	DABC,	LM	 || BC	

	

Þ 
AM	
MB	

AL	
=	 LC	 ...(i)	 [Basic	 Proportionality	 theorem]	

In	DACD,	LN	 || CD	
	

AN	
Þ ND	 	 =	

AL	
...(ii)	 [Basic	 Proportionality	 theorem]	

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

	

Þ 
AM	
MB	

AN	
	

	=	 ND	 Þ MB	
AM	

ND	
	 =	 AN	

	

Þ MB	
AM	

ND	
+	 1	 =	 +	 1	

AN	
	

Þ  AB	 =	 AD	
AM	 AN	

Þ AM	
AB	

AN	
=	 .	 	Hence	 proved.	
AD	

4. In	 figure,	 DE	 ôô AC	 and	 DF	 ôô AE.	 A 

Prove	 that	 	BF	

FE	
=	 	BE	.	

D 

EC	
Sol.	 Proof:	 In	 DABC,	 DE	 ôô AC	

B F E C 

Þ BE	 =	
BD	

EC	 AD	
...(i)	 [Basic	 Proportionality	 theorem]	

In	DABE,	DF	 || AE	

Þ BD	 	=	
BF	

DA	 FE	
...(ii)	[Reason	same	as	above]	

BE	 BF	
From	 (i)	 and	 (ii),	 we	 get	 =	

EC	 FE	.	 Hence	proved.	

5. In	 figure,	 DE	 ôô OQ	 and	 DF	 ôô OR.	
Show	that	EF	ôô QR.	 P 

Sol.	 Proof:	 In	 DPQO,	 DE	 ôô OQ.	
	

PE	 PD	
	

	 	

EQ	 =	 DO	 ...(i)	 [Basic	

Proportionality	 	 Theorem]	 Q R 

\ 
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In	DPOR,	DF	 || OR	

PD	 =	 PF	
DO	 FR	

	
...(ii)	 [Reason	 same	 as	 above]	

From	 (i)	 and	 (ii),	 we	 get	

PE	 =	 PF	
EQ	 FR	

	
...(iii)	

	

In	DPQR,	 PE	

EQ	

Þ EF	 || QR.	

=	 PF	
FR	

	
[From	(iii)]	

[Using	 converse	 of	 Basic	 Proportionality	 Theorem]	
Hence	proved.	

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

Sol.	 Proof:	 In	 DPQO,	 AB	 ôô PQ	 Q 
R 

Þ  PA	
AO	

=	 QB	
BO	 ...(i)	 [Basic	 Proportionality	 Theorem]	

In	DPOR,	AC	 || PR	

Þ  PA	
AO	

=	RC	
CO	

	
...(ii)	 [Reason	 same	 as	 above]	

From	 (i)	 and	 (ii),	we	 have	
QB	 =	 RC	
BO	 CO	

	
...(iii)	

In	DQOR,	
QB	

BO	
Þ  BC	 || QR.	

=	 RC	
CO	 [From	(iii)]	

[Using	 converse	 of	 Basic	 Proportionality	 Theorem]	
7. Using	 Basic	 Proportionality	 Theorem,	 prove	 that	 a	 line	
drawn	 through	 the	 mid-point	 of	 one	 side	 of	 a	 triangle	
parallel	 to	 another	 side	 bisects	 the	 third	 side.	 (Recall	 that	
you	 have	 proved	 it	 in	 Class	 IX).	

A 

O 
B 

C 
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P Q 

P Q 

	
Sol.	 Given:	In	a	DABC,	P	is	mid-point	of	AB,	i.e.,	AP	=	PB	and	

PQ	 || BC.	
To	prove:	Q	is	mid-point	of	AC.	
Proof:	 In	DABC,	 PQ	 ôô BC	

Þ AP	
PB	

=	
AQ	
QC	

	
...(i)	 [Basic	 Proportionality	 Theorem]	

A 
Also,	AP	 =	 PB	 ...(ii)	[Given]	
From	 (i)	 and	 (ii),	

1	=	
AQ	
QC	 B C 

Þ  AQ	=	QC	 	Þ  Q	 is	mid-point	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).	

Sol.	 Given:	 In	 a	 DABC,	 P	 and	 Q	 are	 A 

mid-points	 of	 sides	 AB	 and	 AC	
respectively.	
To	prove:	PQ	|| BC.	
Proof:	As	 P	 and	Q	 are	mid-points	 B C 

of	AB	and	AC.	
\ AP	=	PB	 	 and	 AQ	=	QC	 ...(i)	

Þ AP	
PB	

In	DABC,	 AP	

PB	
Þ PQ	ôô BC.	

=	
AQ	
QC	

	

=	
AQ	
QC	

	
...(ii)	 [From	 (i)]	

	
	

[From	(ii)]	

[Using	 converse	 of	 basic	 Proportionality	 Theorem]	
9. ABCD	 is	a	 trapezium	 in	which	AB	

ôô DC	 and	 its	 diagonals	 intersect	
each	 other	 at	 the	 point	 O.	 Show	

that	
AO	

BO	
=	 CO	.	
DO	 A B 

D C 

E O 

Þ 
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Sol.	 Given:	A	trapezium	ABCD,	AB	 ôô CD.	

Diagonals	AC	 and	BD	 intersect	 at	O.	

To	prove:	 AO	
BO	

=	 CO	.	
DO	

Construction:	Draw	OE	|| AB,	meeting	AD	at	E.	
Proof:	 In	 DADB,	 OE	 || AB.	

DE	
=	
DO	

EA	 BO	

	
...(i)	 [Basic	 Proportionality	 Theorem]	

As	AB	 || OE	and	AB	 || DC	
\  OE	 || DC	
In	DADC,	OE	 || DC	

Þ  
DE	
EA	

=	
CO	
AO	

	
...(ii)	 [Basic	 Proportionality	 Theorem]	

From	 (i)	 and	 (ii),	we	 have	

CO	 =	 DO	
AO	 BO	

Þ  AO	
BO	

=	
CO	

.	 Hence	proved.	
DO	

10. The	diagonals	of	a	quadrilateral	ABCD	 intersect	each	other	

at	 the	 point	 O	 such	 that	 	
AO	

BO	
=	
CO	

.	 Show	 that	ABCD	 is	
DO	

a	 trapezium.	
Sol.	 Given:	In	quadrilateral	ABCD,	O	is	the	point	of	intersection	

AC	 and	 BD	 such	 that	
AO	 =	 CO	
BO	 DO	

To	prove:	ABCD	 is	 a	 trapezium.	
Construction:	Draw	OE	ôô AB	 A B 
Proof:	 In	DDAB,	 OE	 ôô AB	

OB	 =	 AE	
OD	 ED	

...(i)	 [Basic	 Proportionality	 Theorem]	

Also	
OA	
OC	

=	 OB	
OD	

[Given]	 	Þ OA	

OC	
=	 AE	
ED	

[From	 (i)]	

In	DADC,	
OA	

OC	
=	 AE	
ED	

Þ 
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Þ OE	ôô DC	 ...(ii)	

[Converse	 of	 Basic	 Proportionality	 Theorem]	
Also	 OE	 ôô AB.	 ...(iii)	 [From	 construction]	
From	 (ii)	 and	 (iii),	 we	 have	

DC	ôô AB	
\  Quadrilateral	ABCD	 is	 a	 trapezium.	
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2.5  80° 70° 

80° 

	
	

80° 30° 

	

Exerise 6.3 
1. State	which	pairs	of	triangles	in	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 
 

P 

A A 5 

2 
B C  Q R B C Q R 

2.5 4 

2.7 

L 

(i)	 (ii)	
D 

 
M 

4 
2.5 

 
P 

 
 

6 

 
70° 

M 2 P E 
5 

F N L  Q 10 R 

(iii)	 (iv)	
D 

 
 
 

 
A 

 

 
B C E 3 

 
 

 
5 

 

 
80° 

6 F 

 
 
 
 

D P 
 
 
 

E F Q R 

(v)	 (vi)	
Sol.	 (i)	 DABC	~	DPQR.	 [AAA	 similarity]	

	
(ii) 

AB	
QR	 =	

BC	
PR	

AC	 1	
PQ	 	

=	
2	=	
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Þ DABC	~	DQRP.	 [SSS	 similarity]	

(iii) Not	 similar,	 as	 sides	 are	 not	 in	 proportional.	

(iv) Not	 similar,	 SAS	 not	 satisfied.	

(v) Not	 similar.	

(vi) Similar	 as	DDEF	 ~	DPQR.	 [AAA	similarity]	

2. In	 figure,	 DODC	 ~	 DOBA,	 D C 
ÐBOC	 =	 125°	 	and	 	DCDO	
=	 70°.	 Find	 ÐDOC,	 ÐDCO	
and	ÐOAB.	

Sol.	 DODC	~	DOBA	
A B 

Þ ÐOAB	=	ÐOCD	 ...(i)	

ÐDOC	 =	 180°	 –	 125°	 =	 55°	

ÐOCD	=	180°	 –	 (70°	 +	 55°)	 =	 55°	

And	 	 ÐOAB	 =	 55°	 [From	 (i)]	

3. Diagonals	 AC	 and	 BD	 of	 a	 trapezium	 ABCD	with	 AB	 ôô DC	
intersect	 each	 other	 at	 the	 point	 O.	 Using	 a	 similarity	

criterion	 for	 two	 triangles,	 show	 that	
OA	

OC	
=	 OB	.	
OD	

Sol.	 Consider	 triangles	AOB	 and	 COD.	

In	 these	 triangles,	

Ð1	 =	Ð2	 [Alternate	 angles]	 A B 

Ð4	=	Ð3	[Vertically	opposite	angles]	

\  D AOB	 ~	 D COD	 [AA	 similarity]	

\ OA	
OC	

=	
OB	

.	 Hence	proved.	
OD	

4. 
In	 figure,	

QR	

QS	
=	 QT	
PR	

	
and	Ð1	 =	Ð2.	 Show	 that	

DPQS	 ~	DTQR.	
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S 

	
	

T 
P 

 
 
 

 
Q 

1 2 R 
S 

Sol.	 In	 DPQR,	Ð1	 =	Ð2	 Þ PQ	 =	 PR	 ...(i)	
	

Given,	 QR	
QS	

=	 QT	
PR	

Þ QR	
QS	

=	
QT	
PQ	

	
[Using	(i)]	

In	 triangles	 PQS	 and	QTR,	
	

QR	 =	
QT	

QS	 PQ	

	
[Proved	above]	

and	Ð1	 is	 common.	
\ DPQS	 ~	 DTQR.	 [SAS	 similarity]	

5. S	and	T	are	points	on	 sides	PR	and	QR	of	DPQR	such	 that	
ÐP	 =	Ð RTS.	 Show	 that	DRPQ	 ~	DRTS.	

Sol.	 In	 triangles	 PQR	 and	 TRS,	
ÐP	 =	ÐRTS	 [Given]	

and	ÐR	 is	 common.	
\  D RPQ	 ~	 D RTS	

[AA	similarity]	

P 
 
 
 
 

Q T 
R 

6. In	 figure,	 if	D ABE	@ D ACD,	 show	 that	D ADE	~	D ABC.	
Sol.	 DABE	@ DACD	

Þ AB	=	AC	 	 and	 	 AE	=	AD	
A 

 

Þ  AB	
AD	

=	 AC	
AE	

and	 	 ÐA	 is	 common.	 	 D E 

Þ  D ADE	~	D ABC	 [SAS	 similarity]	
7. In	 figure,	 altitudes	 AD	 and	
CE	 of	DABC	 intersect	 each	
other	 at	 the	 point	 P.	 Show	 B C 

that:	
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(i) D AEP	 ~ D CDP	 C 

(ii) D ABD	~ D CBE	
(iii) D AEP	~ D ADB	
(iv) D PDC	~ D BEC	

Sol.	 (i)	 In	DAEP	and	DCDP,	
A 

ÐAEP	=	ÐCDP	 E 

 
 
 
 
 
 
 
 

B 
[90°	each]	

ÐAPE	=	ÐCPD	 [Vertically	opposite	angles]	
\ DAEP	 ~	 DCDP	 [AA	 similarity]	

(ii) In	DABD	and	DCBE,	
ÐADB	=	ÐCEB	 [90°	each]	

and	ÐB	 is	 common.	
\ DABD	~	DCBE.	 [AA	 similarity]	

(iii) Let	ÐDAB	 =	 x	 ...(i)	
Þ ÐPAE	=	x	 ...(ii)	
In	DAPE	and	DADB,	

ÐPAE	 =	ÐDAB	 [From	(i)	and	(ii)]	
ÐAEP	 =	ÐADB	 [90°	each]	

\ DAEP	 ~	DADB	 [AA	 similarity]	
(iv) In	DPDC	and	DBEC,	

ÐC	 is	 common	 and	ÐCDP	 =	ÐCEB	 [90°	each]	
\  DPDC	 ~	DBEC.	 [AA	 similarity]	

Hence	proved.	
8. E	 is	a	point	on	 the	 side	AD	produced	of	a	parallelogram	

ABCD	and	BE	intersects	CD	at	F.	Show	that	DABE	~	DCFB.	
Sol.	 Consider	DABE	 and	DCFB	

ÐA	=	ÐC	
[Opposite	 angles	 of	 a	 parallelogram]	

Ð1	 =	Ð2	 [Alternate	 angles]	
\ DABE	 ~	DCFB	 [AA	 similarity]	

Hence	proved.	

E 
 
 
 

C 
 
 

 
A 

9. In	 figure,	 ABC	 and	 AMP	 are	 two	 right	 triangles,	 right	
angled	 at	 B	 and	 M	 respectively.	 Prove	 that:	

 

  

 

 

D 

P 
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D H 

 

	
(i) D ABC	~ D AMP	 C 

 
(ii) 	 CA	= BC	

PA	 MP	
Sol.	 In	DABC	and	DAMP,	

ÐA	 is	 common	
and	ÐABC	=	ÐAMP.	

[90°	each]	 A B 
P 

\  (i)	 DABC	~	DAMP	 [AA	 similarity]	

(ii)	 CA	

PA	
=	 	BC	.	 [Corresponding	sides]	
MP	

Hence	proved.	
10. CD	 and	 GH	 are	 respectively	 the	 bisectors	 of	ÐACB	 and	

ÐEGF	such	that	D	and	H	 lie	on	sides	AB	and	FE	of	DABC	
and	DEFG	 respectively.	 If	DABC	 ~	DFEG,	 show	 that:	

(i) 
CD	
GH	 = AC	

FG	

	
(ii) DDCB	~ DHGE	

(iii) DDCA	~	DHGF	

A F 
Sol.	 	 (i)	

	
	
	

	
B C E G 

DABC	~	DFEG	
\ ÐA	=	ÐF	 ...(i)	
and	 ÐACB	=	ÐFGE	

Þ 
1	 	

ÐACB	 =	
1	

2	 2	

	
ÐFGE	

Þ ÐACD	=	ÐFGH	 ...(ii)	
[...	 	 CD	 and	GH	 are	 the	 bisectors	 of	ÐACB	 and	

ÐFGE	 respectively]	
\ DACD	~	DFGH	 [AA	similarity]	[Using	(i),	(ii)]	

Þ CD	
GH	

=	 AC	.	
FG	
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(ii) Consider	DDCB	and	DHGE	

ÐB	=	ÐE	 ...(iii)	 [...	 	DABC	~	DFEG]	
ÐACB	=	ÐFGE	 [...	 	 DABC	~	DFEG]	

1	
ÐACB	 =	

1	
2	 2	

	
ÐFGE	

Þ ÐDCB	=	ÐHGE	 ...(iv)	 [...	 CD	 and	 GH	 are	
the	bisectors	of	ÐACB	and	ÐFGE	respectively]	

\ DDCB	~	DHGE	
...[AA	similarity]	[From	(iii)	and	(iv)]	

(iii) Refer	 result	 (i).	DACD	~	DFGH	
Þ DDCA	~	DHGF.	

11. In	 figure,	 E	 is	 a	 point	 on	 side	 CB	
produced	 of	 an	 isosceles	 triangle	
ABC	 with	 AB	 =	 AC.	 If	 AD	 ^ BC	
and	EF	^ AC,	prove	that	DABD	~	
DECF.	 E 

Sol.	 Consider	DABD	 and	DECF,	

A 
 
 
 
 
 
 

 
B D C 

ÐADB	=	ÐEFC	 [90°	each]	
ÐABD	=	ÐC	 [...	 	 AB	=	AC]	

\ DABD	 ~	 DECF.	 [AA	 similarity]	
Hence	proved.	

12. Sides	 AB	 and	 BC	 and	 median	 AD	 of	 a	 triangle	 ABC	 are	
respectively	 proportional	 to	 sides	 PQ	 and	 QR	 and	 median	
PM	 of	 DPQR	 (see	 figure).	 Show	 that	DABC	 ~	DPQR.	

P 

A 
 
 
 
 

B D C Q 
M R 

Sol.	 	
AB	
PQ	

=	
BC	
QR	

=	
AD	
PM	

	
...(i)	 [Given]	

	
	AB	

=	
PQ	

1	BC	
	2	 	 =	

AD	
1	QR	 PM	
2	

F 

Þ 
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AB	

=	
BD	

PQ	 QM	
=	
AD	
PB	

æ 

 
 
 1	 1	 ö 

...(ii)	 ô‘.‘ BD	=	
2	
BC	and	QM	=	

2	
QRô 

è ø 
\ DABD	~	DPQM	 [From	(ii)	 SSS	 similarity]	
Þ ÐB	=	ÐQ	 ...(iii)	
In	DABC	and	DPQR,	

AB	 =	 BC	
PQ	 QR	

	
[From	 (i)]	

and	 ÐB	=	ÐQ	 [From	(iii)]	
Þ DABC	 ~	 DPQR.	 [SAS	 similarity]	

Hence	proved.	
13. D	 is	 a	 point	 on	 the	 side	 BC	 of	 a	 triangle	 ABC	 such	 that	

ÐADC	=	ÐBAC.	Show	that	CA2	=	CB	.	CD.	
Sol.	 Consider	DABC	 and	DADC	

ÐBAC	=	ÐADC	 [Given]	
ÐC	 is	 common.	
\  DABC	 ~	 DDAC	 [AA	 similarity]	

A 
 
 
 
 

B D C 

\ CA	
CD	

=	 CB	
CA	 Þ 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	DABC	 ~	DPQR.	

Sol.	 Given:	 AB	
PQ	

=	 AC	
PR	

=	 AD	.	
PM	

To	prove:	DABC	~	DPQR.	
Construction:	Produce	AD	and	PM	to	E	and	N	respectively	
such	 that	AD	 =	 DE	 and	 PM	 =	 MN.	 Join	 EC	 and	 RN.	

A P 
 
 
 

B C Q R 
 
 
 

E N 

Þ 
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1 

 
Proof:	Consider	DABD	and	DCDE	

	
	
	
	
	
	
	

	
PR	 PM	

	
	

	
	
	
	
	
	
	
	
	

In	DABC	and	DPQR,	

AB	
=	 AC	

PQ	 PR	

	
...(vi)	 	 [Given]	

And	 	 	 ÐBAC	 =	ÐQPR	 [From	 (v)]	
Þ    DABC	 ~	DPQR	 [SAS	 similarity]	

Hence	proved.	
15. A	 vertical	 pole	 of	 length	 6	 m	 casts	 a	 shadow	 4	 m	 long	 on	

the	ground	and	at	the	same	time	a	tower	casts	a	shadow	28	
m	 long.	 Find	 the	 height	 of	 the	 tower.	

Sol.	 Let	 x	m	 be	 the	 height	 of	 the	 tower.	
Two	triangles	are	similar	
as	 at	 the	 same	 time	Ð1	 =	Ð2	
(see	figure)	

x m 
6 m 

\ 6	 	 =	 	
x	

4	 28	
Þ  x	 =	 42	 m.	 4 m 

 

 
28 m 

2 

 AD	=	DE	 [Construction]	
BD	=	DC	 [D	 is	mid-point	of	BC]	

and	 ÐADB	=	ÐCDE	 [Vertically	opposite	angles]	
\ DABD	@ DECD	 [SAS]	
\ AB	=	CE	 ...(i)	
Similarly,	we	

AB	
PQ	

ca	
 
=	

n	show	that	PQ	

AC	 	=	 	
AD	

=	RN	 ...(ii)	
 

[Given]	

Þ 
CE	
RN	

=	
AC	
PR	

=	
2AD	
2PM	 [From	(i)	and	(ii)]	

Þ 
CE	
RN	 =	

AC	
PR	 =	

AE	
PN	 [Using	 construction]	

Þ DAEC	 ~	 DPNR	 [SSS	 similarity]	
\ ÐDAC	 =	ÐMPR	 ...(iii)	
Similarly,	we	can	show	that	
 
Þ 

ÐBAD	=	ÐQPM	
ÐBAD	 +	ÐDAC	 =	ÐQPM	 +	ÐMPR	

...(iv)	
[From	 (iii),	 (iv)]	

Þ ÐBAC	=	ÐQPR	 ...(v)	
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16. If	 AD	 and	 PM	 are	 medians	 of	 triangles	 ABC	 and	 PQR,	

respectively	 where	DABC	 ~	DPQR,	 prove	 that	
	AB	

=	 	AD	.	
PQ	 PM	

Sol.	 Proof:	 DABC	 ~	 DPQR	 [Given]	

Þ AB	
PQ	

=	 BC	
QR	

	
A 

=	 AC	
PR	

P 

 

 
B D C 

1	BC	

Q 
M R 

AB	
PQ	

=	

	
AB	

	
	

2	
1	QR	
2	
BD	

	
	

	
æ 1	 1	 ö 

Þ 
PQ	

=	
QM	

...(i)	 ô‘.‘ BD	=	
2	
BC	and	QM	=	

2	
QRô 

è ø 
Also	ÐB	 =	ÐQ	 ...(ii)	 [...	 DABC	 ~	 DPQR]	
From	 (i)	 and	 (ii),	 we	 get	
DABD	 ~	 DPQM	

Þ AB	
PQ	

=	 AD	.	 Hence	proved.	
PM	

Þ 
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Exerise 6.4 
1. Let	D ABC	~	DDEF	and	their	areas	be,	respectively,	64	cm2	and	
121	cm2.	 If	 EF	 =	 15.4	 cm,	 find	 BC.	

	
Sol.	 	ar(DABC)	

ar(DDEF)	
BC2	

	
	=	

EF2	
Þ 64	 	 =	

121	
BC2	
(15.4)2	

Þ 8	 	 =	 	 BC	
11	 15.4	

Þ BC	=	11.2	cm.	
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A C 

O 

A 
M 
O 

C 

L 

  
 

 
 

	
2. Diagonals	of	a	trapezium	ABCD	with	AB	ôô DC	intersect	each	
other	 at	 the	 point	 O.	 If	 AB	 =	 2CD,	 find	 the	 ratio	 of	 the	
areas	 of	 triangles	 AOB	 and	 COD.	

Sol.	 DAOB	~ DCOD	 ...(i)	
As	 Ð1	 =	Ð2	 [Alternate	 angles]	
and	Ð3	=	Ð4	 	 [Vertically	 opposite	 angles]	

	ar(DAOB)	
\ ar(DCOD)	

AB2	
	 =	

CD2	 A B 

[If	 triangles	 are	 similar,	 their	 areas	 are	
proportional	 to	 the	 squares	 of	 the	 corresponding	 sides]	

(2CD)2	 4	
=	

CD2	
=	 1	

\  ar(DAOB)	 :	 ar(DCOD)	 =	 4	 :	 1.	
3. In	 figure,	 ABC	 and	 DBC	 are	 two	
triangles	on	the	same	base	BC.	If	AD	
intersects	 BC	 at	 O,	 show	 that	

	ar(DABC)	
ar(DDBC)	

=	 	
AO	

.	 B D 
DO	

Sol.	 	ar(DABC)	
ar(DDBC)	

1	 BC	× AL	
=	 	2	 	
1	 BC	× DM	
2	

B D 

Þ 	ar(DABC)	
ar(DDBC)	

=	 AL	
DM	

...(i)	

But,	DALO	~	DDMO	 [AA	similarity]	

\ AL	
DM	

=	AO	
DO	

	
...(ii)	

From	 (i)	 and	 (ii),	 we	 get	

	ar(DABC)	
ar(DDBC)	

=	 	
AO	

.	 Hence	proved.	
DO	

4. If	 the	 areas	 of	 two	 similar	 triangles	 are	 equal,	 prove	 that	
they	 are	 congruent.	
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Sol.	 Let	 DABC	 ~	 DPQR	

Þ 	ar(DABC)	
ar(DPQR)	

AB2	
=	
PQ2	

BC2	
=	
QR2	

	
=	 CA

2	
RP2	

	
...(i)	

Also	ar(DABC)	=	ar(DPQR)	 ...(ii)	 	 (given)	

AB2	
\ 

PQ2	
BC2	

=	
QR2	

CA2	
=	
RP2	

	
[From	(i),	 (ii)	

	

AB	
Þ PQ	 =	

BC	
QR	 =	

CA	
RP	 Þ DABC	@ DPQR	 	 [SSS	 similarity]	

5. D,	E	and	F	are	respectively	the	mid-points	of	sides	AB,	BC	
and	CA	of	D ABC.	Find	the	ratio	of	the	areas	of	D DEF	and	
D ABC.	

Sol.	 A 
 
 
 

 
B E C 

D	and	F	are	the	mid-points	of	sides	AB	and	AC	of	a	DABC.	

\  DF	 || BC	 and	DF	 =	
1	
BC	

2	
Also	DEDF	~	DACB.	 [AAA	similarity]	

2	

\ 	ar(DDEF)	 DF2	 DF	 1	

ar(DCAB)	
=	
BC2	

=	
(2DF)2	 	

=	
4	

\  ar(DDEF)	 :	 ar(DCAB)	 =	 1	 :	 4.	
6. Prove	 that	 the	 ratio	 of	 the	 areas	 of	 two	 similar	 triangles	 is	
equal	 to	 the	 square	 of	 the	 ratio	 of	 their	 corresponding	
medians.	

Sol.	 P 

A 

B L C Q M R 
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2	
  

 
DABC	~	DPQR	

1	BC	
	

	
	
	

PQ	

	
From	 (i)	 and	 (ii),	

DABL	 ~	 DPQM	 [SAS	 similarity]	
	AB	

\ PQ	

AB	
Hence	 PQ	

=	
	AL	
PM	
BC	

=	 QR	

	
	
	

=	
AC	
PR	

	
	
	

=	
AL	
PM	

	
	
	
	

...(iii)	

	
Also	 	ar(DABC)	

ar(DPQR)	

AB2	
=	
PQ2	

	
...(iv)	

[If	 triangles	 are	 similar	 their	 areas	 are	
proportional	 to	 the	 squares	 of	 the	 corresponding	 sides.]	

From	 (iii)	 and	 (iv),	 we	 get	

	ar(DABC)	
ar(DPQR)	

AL2	
=	
PM2	 .	

7. Prove	 that	 the	 area	 of	 an	 equilateral	 triangle	 described	 on	
one	 side	 of	 a	 square	 is	 equal	 to	 half	 the	 area	 of	 the	
equilateral	 triangle	 described	 on	 one	 of	 its	 diagonals.	

Sol.	 DBCL	 and	DACM	 are	 equilateral	 triangles.	
DBCL	 ~	 DACM	 (AAA-Similarity)	

Þ 	ar(DBCL)	
ar(DACM)	

BC2	
=	
AC2	

	
...(i)	 M 

Also	AC	=	 BC.	................................	(ii)	
From	(i)	and	(ii),	we	get	 L 

	ar(DBCL)	 	 =	
ar(DACM)	

BC2	 1	 A B 
=	 	 2	(	 2BC)2	

AB	
\ PQ	 =	

BC	
QR	

 
Þ 

AB	 	2	 	
PQ	 =	 1	QR	

2	
	AB	

Þ =	

Also	ÐB	=	

	BL	
QM	
ÐQ	

...(i)	 [...	 AL	 and	 PM	 are	 median]	

...(ii)	 [...	 	 DABC	~	DPQR]	
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D 

	

\ ar(DBCL)	=	
1	
2	

	
ar(DACM).	

8. ABC	and	BDE	are	two	equilateral	 triangles	such	that	D	 is	
the	mid-point	of	BC.	Ratio	of	the	areas	of	triangles	ABC	and	
BDE	is	
(A)	 2	 :	 1	 (B)	 1	 :	 2	 (C)	 4	 :	 1	 (D)	 1	 :	 4	

Sol.	 As	DABC	 and	DBDE	 are	 equilateral.	 A 

\  DABC	~	DBDE.	Also	BC	 =	 2BD.	

	ar(DABC)	 =	
ar(DBDE)	

BC2	

BD2	
=	

(2BD)2	
BD2	

=	
4	
.	 B C 

1	
\  Option	 (C)	 is	 correct.	

E 
9. Sides	 of	 two	 similar	 triangles	 are	 in	 the	 ratio	 4	 :	 9.	 Areas	
of	 these	 triangles	 are	 in	 the	 ratio	
(A)	 2	 :	 3	 (B)	 4	 :	 9	 (C)	 81	 :	 16	 (D)	 16	 :	 81	

	
Sol.	 Area	of	first	triangle	 =	

Area	of	second	triangle	
\  Option	 (D)	 is	 correct.	

æ 4	ö2	
ôè 9	ôø 

=	
16	.	
81	
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Exerise 6.5 
1. Sides	of	 triangles	are	given	below.	Determine	which	of	 them	
are	 right	 triangles.	 In	 case	 of	 a	 right	 triangle,	 write	 the	
length	 of	 its	 hypotenuse.	
(i) 7	 cm,	 24	 cm,	 25	 cm	
(ii) 3	 cm,	 8	 cm,	 6	 cm	
(iii) 50	 cm,	 80	 cm,	 100	 cm	
(iv) 13	 cm,	 12	 cm,	 5	 cm	

Sol.	 If	 square	 of	 one	 side	 is	 equal	 to	 the	 sum	of	 the	 squares	 of	
the	other	 two,	 then	we	 say,	 “the	 sides	 form	a	 right-angled	
triangle.”	
(i) (25)2	=	(7)2	+	(24)2	 	Þ  625	=	49	+	576.	

Hence,	 the	 sides	 are	 of	 a	 right-angled	 triangle.	
The	 length	 of	 the	 hypotenuse	 is	 25	 cm.	

(ii) (8)2	 ¹ (3)2	 +	 (6)2	 	Þ  64	 ¹ 9	 +	 36,	
Hence,	 the	sides	are	not	of	 a	 right-angled	 triangle.	
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(iii) (100)2	¹ (50)2	 +	 (80)2	 	Þ  10000	¹ 2500	+	6400	

Hence,	 the	sides	are	not	of	 a	 right-angled	 triangle.	
(iv) (13)2	 =	 (12)2	 +	 (5)2	 Þ  169	 =	 144	 +	 25	

Hence,	 the	 sides	 are	 of	 a	 right-angled	 triangle.	
The	 length	 of	 the	 hypotenuse	 is	 13	 cm.	

2. PQR	 is	 a	 triangle	 right	 angled	 at	 P	 and	M	 is	 a	 point	 on	
QR	 such	 that	 PM	^ QR.	 Show	 that	 PM2	 =	 QM	 .	 MR.	

Sol.	 Let	 ÐQ	=	x	 R 
Þ ÐMPQ	=	90°	 –	x	
And	 	ÐRPM	=	90°	–	(90°	–	x)	=	x	
Þ ÐQ	=	ÐRPM	
In	DPMQ	and	DPMR,	 P Q 

ÐQ	 =	 ÐRPM	 [Proved	above]	
ÐPMQ	=	ÐPMR	

\ DPQM	 ~	 DRPM	 [AA	 similarity]	

Þ PM	
RM	

= 
QM	
PM	

	
Þ PM2	 =	 QM	 .	MR.	

Hence	proved.	
3. In	 figure,	 ABD	 is	 a	 triangle	 right	
angled	at	A	and	AC	^ BD.	Show	that:	 D 
(i) AB2	=	BC	.	BD	
(ii) AC2	=	BC	 .	DC	
(iii) AD2	=	BD	.	CD	

Sol.	 (i)	 In	DABC	and	DABD,	 B A 
ÐB	 is	 common.	

ÐACB	 =	ÐBAD	 [90°	each]	
Þ  DBAD	~	DBCA	 [AA	 similarity]	

\  AB	
BD	

=	 CB	
BA	

	
Þ AB2	 =	 BC	 .	 BD.	

(ii) In	DABC	and	DACD	
ÐADC	=	ÐCAB	
ÐACD	 =	ÐACB	 [90°	each]	
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3	

3	

	
Þ DABC	 ~	DDAC	 [AA	 similarity]	

AC	
	

	Þ BC	
=	
DC	
AC	

	
Þ AC2	=	BC.DC.	

(iii) In	DABD	and	DCAD,	
ÐBAD	 =	ÐACD	 [90°	each]	

and	ÐD	 is	 common.	
Þ DABD	~	DCAD	 [AA	 similarity]	

AD	
\ CD	 =	

BD	
AD	

Þ AD2	 =	BD	 .	 CD.	 Hence	proved.	
4. ABC	is	an	isosceles	triangle	right	angled	at	C.	Prove	that	AB2	
=	2AC2.	

Sol.	 DABC	is	right	angled	at	C.	

Þ AB2	 =	AC2	 +	BC2.	 Also	AC	=	BC.	

\ AB2	 =	AC2	 +	AC2	 =	 2AC2.	 Hence	 proved.	
5. ABC	 is	an	 isosceles	 triangle	with	AC	=	BC.	 If	AB2	 =	2AC2,	
prove	 that	 ABC	 is	 a	 right	 triangle.	

A 
Sol.	 	 AC	=	BC	 ...(i)	

AB2	=	 2AC2	 =	AC2	 +	AC2	

=	 AC2	 +	 BC2	 [From	 (i)]	
Þ  DABC	 is	 right-angled	at	C.	 B C 

[Converse	 of	 Pythagoras	 theorem]	

6. ABC	 is	 an	 equilateral	 triangle	 of	 side	 2a.	 Find	 each	 of	 its	
altitudes.	

Sol.	 In	 equilateral	 triangle,	 altitude	 bisects	 the	 base.	
	

\  AL	 =	
	

=	
A 

=	 a	.	

Similarly,	we	can	find	out	that	each	of	

other	two	altitudes	as	 a	.	 B a L a C 

7. Prove	that	the	sum	of	the	squares	of	the	sides	of	a	rhombus	
is	 equal	 to	 the	 sum	 of	 the	 squares	 of	 its	 diagonals.	

(2a)2 - (a)2	 	
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Sol.	ABCD	 is	a	 rhombus	and	we	know	diagonals	of	 a	 rhombus	

bisect	 each	 other	 at	 right	 angles.	
DOAD	 is	 right-angled	at	O.	 D 
\ AD2	 =	 OA2	 +	 OD2	 ...(i)	

Similarly,	

AB2	 =	 OA2	 +	 OB2	 ...(ii)	 A C 

BC2	=	OB2	+	OC2	 ...(iii)	

CD2	 =	 OC2	 +	 OD2	 ...(iv)	 B 

From	 (i),	 (ii),	 (iii)	 and	 (iv),	we	 get	

AB2	 +	 BC2	 +	 CD2	 +	 DA2	 =	 2[OA2	 +	 OB2	 +	 OC2	 +	 OD2]	
éæ AC	ö2	 æ BDö2	 æ ACö2	 æ BD	ö2	ù 

=	 2	ôôè 2	 ôø 
+ 
è 2	 ôø 

+ 
è 2	 ôø 

+ 
è 2	 ô ô 

ø ôû 
=	AC2	 +	BD2.	

8. In	 figure,	 O	 is	 a	 point	 in	 the	 A 

interior	of	a	triangle	ABC,	OD	
^ BC,	 OE	^ AC	and	OF	^ AB.	
Show	 that	

(i) OA2	 +	 OB2	 +	 OC2	 –	 OD2	
–	 OE2	 –	 OF2	

=	 AF2	 +	 BD2	 +	 CE2,	 B 

(ii) AF2	+	BD2	+	CE2	
=	AE2	+	CD2	 +	BF2.	

C 
Sol.	 (i)	 In	 right	 triangles	 AOF,	 BOD	

and	 COE,	 we	 have	 respectively	
OA2	 =	AF2	 +	 OF2	
OB2	 =	 BD2	 +	 OD2	

and	 OC2	 =	 CE2	 +	 OE2.	 B 

Þ AF2	 +	 BD2	 +	 CE2	
=	 OA2	 +	 OB2	 +	 OC2	

–	 OF2	 –	 OD2	 –	 OE2	 C 

(ii)	 OB2	 –	 OC2	 =	 BD2	 –	 CD2	

A 
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(10)2	 - (8)2	

252	 7	

	
OC2	 –	 OA2	=	 CE2	–	AE2	
OA2	 –	OB2	 =	AF2	 –	BF2.	

Þ 0	 =	 BD2	 –	 CD2	 +	 CE2	 –	 AE2	 +	AF2	 –	 BF2	
Þ BD2	 +	 CE2	 +	 AF2	 =	 CD2	 +	AE2	 +BF2.	

9. A	 ladder	 10	 m	 long	 reaches	 a	 window	 8	 m	 above	 the	
ground.	 Find	 the	 distance	 of	 the	 foot	 of	 the	 ladder	 from	
base	 of	 the	 wall.	

Sol.	 Window	 is	at	B.	
B 

AB	 =	 10	m,	 OB	 =	 8	m	
8 m 

Distance	 x	 =	 m	

=	 m	 =	 6	m.	
O x A 

10. A	 guy	 wire	 attached	 to	 a	 vertical	 pole	 of	 height	 18	 m	 is	 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?	

Sol.	 AB	 is	 a	 pole	 of	 18	m.	
AC	 is	 a	guy	wire	of	24	m.	
BC	 =	 x	m	
In	DABC,	

AC2	 =	 (AB)2	 +	 (BC)2	
(24)2	=	(18)2	+	x2	

A 
 
 

18 m 

 
B  x m 

C 

Þ x2	 =	 576	 –	 324	 	Þ  x2	 =	 252	

Þ x	 =	 m	 =	 6	 m.	
11. An	 aeroplane	 leaves	 an	 airport	 and	 flies	 due	 north	 at	 a	

speed	 of	 1000	 km	 per	 hour.	 At	 the	 same	 time,	 another	
aeroplane	 leaves	 the	 same	 airport	 and	 flies	 due	 west	 at	 a	
speed	 of	 1200	 km	 per	 hour.	 How	 far	 apart	 will	 be	 the	 two	

planes	 after	 1	
1	

2	

	
hours?	

Sol.	 Distance	 OB	 travelled	 due	 north	 from	 the	 starting	

point	 O	 in	 1	
1	

2	
hours	 is	 1500	 km.	

Distance	OA	travelled	due	west	from	the	starting	point	

36	

10 m 

24 m 
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(12)2	+ (5)2	

x 

12 m 

	

O	 in	1	
1	

2	

\ AB	 =	

B 
hours	is	1800	km.	

N 

km	
	

=	 100	
	

=	 100	

km	
	

km	 =	 300	

	

	
km.	

A 1800 km O 
W  

12. Two	 poles	 of	 heights	 6	 m	 and	 11	 m	 stand	 on	 a	 plane	
ground.	If	the	distance	between	the	feet	of	the	poles	is	12	m,	
find	 the	 distance	 between	 their	 tops.	

Sol.	 Draw	AE	 || BD,	meeting	CD	at	E.	

\ CE	 =	 (11	 –	 6)	m	 =	 5	m	

and	AE	 =	 BD	 =	 12	m.	
A 

6 m 
In	right-angled	triangle	AEC,	

AC2	 =	AE2	 +	 CE2	 B 

C 
 

 
E 

 
 
 

12 m D 

Þ x	 =	 m	=	 13	m.	

13. D	and	E	are	points	on	the	sides	CA	and	CB	respectively	of	
a	 triangle	ABC	right	angled	at	C.	Prove	 that	AE2	 +	BD2	 =	
AB2	 +	 DE2.	

Sol.	 Using	Pythagoras	 theorem	 in	 right	 triangles	DAEC,	
DBDC,	DABC	 and	DDEC,	we	 have	 respectively.	
AE2	 =	 EC2	 +	AC2	
BD2	 =	 BC2	 +	 CD2	

AB2	 =	 BC2	 +	AC2	
A 

and	 DE2	 =	 CD2	 +	AC2	
D 

AE2	 +	 BD2	 =	 EC2	 +	AC2	 +	 BC2	 +	 CD2	
=	 (EC2	 +	DC)2	 +	 (AC2	 +	 BC2)	
=	DE2	 +	AB2.	 B E C 

14. The	perpendicular	from	A	on	side	BC	of	a	DABC	intersects	
BC	 at	 D	 such	 that	 DB	 =	 3	 CD	 (see	 figure).	 Prove	 that	
2AB2	 =	 2AC2	+	 BC2.	

(1500)2	+ (1800)2	

225	+ 324	

549	 61	

	
	

	
11 m 

1500 km
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D 

	

	
A 

 
 
 
 
 
 

C D B 

Sol.	 BD	 =	 3	 CD	 Þ BD	 =	
3	
BC,	 CD	 =	

1	
BC	

	 	

4	 4	
AB2	 –	AC2	 =	 (BD2	 +	AD2)	 –	 (AD2	 +	CD2)	

=	 BD2	 –	 CD2	 =	 	
9	
BC2	 –	 	

1	
BC2	 =	

1	
BC2	

	 	 	

16	 16	 2	

Þ 2AB2	 –	 2AC2	 =	BC2.	
\ 2AB2	 =	 2AC2	+	 BC2.	

15. In	an	equilateral	triangle	ABC,	D	is	a	point	on	side	BC	such	

that	 BD	 =	 1	BC.	Prove	 that	9AD2	 =	7AB2.	
3	

Sol.	 Given:	 In	DABC,	AB	=	BC	=	CA	 A 
D	 is	 a	 point	 on	BC	 such	 that	

BD	=	
1	
BC	

3	
B C 

To	prove:	 9AD2	=	7AB2	 E 

Construction:	Draw	AE	^ BC,	which	intersects	BC	at	E.	
Proof:	As	DABC	 is	 an	 equilateral	 triangle.	

\ BE	 =	 EC	 =	
BC	
2	

=	
AB	
2	

	
...(i)	

Further,	 DE	=	BE	 –	BD	=	
AB	

2	
– BC	3	
[From	 construction]	

=	
AB	
2	

– 
AB	
3
	 =	

AB	
6	

	
...(ii)	

In	right-angled	triangle	ABE,	
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è ø 

æ ABö2	 3	
AE2	 =	AB2	 –	 BE2	 =	 AB2	 –	 ô 2	 ô 

 
Also,	in	right-angled	triangle	ADE,	

AB2	

=	 4	.AB
2	 ...(iii)	

[From	 (i)]	

AE2	 =	AD2	 –	 DE2	 =	AD2	 –	 36	 ...(iv)	

[From	(ii)]	
From	 equations	 (iii)	 and	 (iv),	 we	 have	

3	
AB2	 =	AD2	 –	

4	
AB2	
36	

Þ 7AB2	 =	9AD2.	 Hence	 proved.	
16. In	an	equilateral	 triangle,	prove	that	three	times	the	square	

of	 one	 side	 is	 equal	 to	 four	 times	 the	 square	 of	 one	 of	 its	
altitudes.	

Sol.	 Let	 side	 of	 an	 equilateral	 triangle	 be	a	and	AD	 is	 altitude.	

In	right	angled	triangle	ADB.	 A 

æ a	ö2	
a2	=	AD2	 +	

	
Þ AD2	=	 3	a2	

4	
Þ 4AD2	=	3(AB)2.	

	
	

ôè 2	ôø 
 
 

 
B D C 

17. Tick	 the	 correct	answer	and	 justify:	 In	
	

D ABC,	 AB	 =	 6	 cm,	

AC	=	12	cm	and	BC	=	6	 cm.	The	angle	B	 is:	

(A)	 120°	 (B)	 60°	

(C)	 90°	 (D)	 45°	

Sol.	 AB2	 =	 108,	AC2	 =	 144,	 BC2	 =	 36.	

As	AC2	=	AB2	+	BC2.	

Þ Triangle	 is	 right	 angled	 at	 B.	 Therefore,	ÐB	 =	 90°.	
Hence,	 option	 (C)	 is	 correct.	
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Exerise 6.6 (OPTIONAL) 
1. In	 figure,	PS	 is	 the	bisector	of	ÐQPR	of	DPQR.	Prove	 that	

QS	 =	 PQ	.	
SR	 PR	

P 
 
 
 
 
 
 

Q 
S R 

Sol.	 Given:	In	DPQR,	PS	is	bisector	of	
ÐQPR,	meeting	QR	at	S.	

To	prove:	
QS	

SR	
=	 PQ	.	
PR	

Construction:	Draw	 RT	 || PS,	
meeting	 QP	 produced	 at	 T.	

	
Q S R 

Proof:	 Ð1	 =	Ð4	 ...(i)	 [Corresponding	 angles]	
Ð2	=	Ð3	 ...(ii)	 [Alternate	angles]	

Also	 Ð1	 =	Ð2	 ...(iii)	 [...	 PS	 is	bisector	of	ÐQPR]	
Þ Ð3	 =	Ð4	  [From	(i),	 (ii),	 (iii)]	
Þ PR	=	 PT	  ...(iv)	
In	DQTR,	 PS	 || RT	 [Construction]	

Þ QS	
SR	

=	 QP	
PT	

Þ QS	
SR	

=	 QP	
PR	

	
[From	 (i)]	

Hence	proved.	
2. In	 	 figure,	 	 D	 	 is	 	 a	 	 point	 	 on	 A 

hypotenuse	 AC	 of	 DABC,	 such	
that	 BD	 ^ AC,	 DM	 ^ BC	 and	
DN	^ AB.	 Prove	 that:	

N 
(i) DM2	=	DN	.	MC	
(ii) DN2	 =	DM	 .	 AN	

Sol.	 In	quadrilateral	DMBN	 C B 

ÐDMB	 =	 ÐMBN	 =	 ÐBND	 =	 90°	 each	
M 
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\  ÐMDN	=	90°	
Þ DMBN	 is	 a	 rectangle	
Þ MB	=	DN	and	DM	=	NB	 ...(i)	
In	 triangle	 CMD	 and	DMB,	
ÐCMD	=	ÐDMB	=	90°	 each	

ÐC	=	ÐMDB	
\  DCMD	~	DDMB	

DM	
Þ MC	 =	

BM	
MD	

	
Þ  DM2	 =	 BM.MC	 =	 DN.MC	 [From	(i)]	

Similarly	we	can	show	
DAND	 ~	 DDNB	

and	 DN2	 =	 DM.AN.	
3. In	 figure,	 ABC	 is	 a	 triangle	 in	 which	 ÐABC	 >	 90°	 and	
AD	 ^ CB	 produced.	 Prove	 that	 AC2	 =	 AB2	 +	 BC2	 +	 2BC	 .	
BD.	

A 
 
 
 
 
 
 
 

D B C 

Sol.	 In	 right-angled	DADC,	AC2	 =	AD2	 +	 CD2	
[Pythagoras	 Theorem]	

Þ AD2	 =	AC2	 –	 CD2	 ...(i)	
Also,	 in	 right-angled	DADB,	AB2	 =	AD2	 +	BD2	

[Pythagoras	 Theorem]	
Þ AD2	=	AB2	–	BD2	 ...(ii)	
From	 (i)	 and	 (ii),	 we	 get	

AC2	 =	AB2	 +	 CD2	 –	 BD2	
=	AB2	 +	 (BC	 +	BD)2	 –	 BD2	
=	AB2	+	BC2	 +	2BC	 .	BD	+	BD2	 –	BD2	
=	AB2	+	BC2	+	2BC.BD.	

Hence	proved.	
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4. In	figure,	ABC	is	a	triangle	in	which	ÐABC	<	90°	and	AD	̂  BC.	
Prove	 that	 AC2	 =	 AB2	 +	 BC2	 –	 2BC	 .	 BD.	

A 
 
 
 
 
 
 

C D B 

Sol.	 Consider	right-angled	triangle	ADB.	
AB2	 =	AD2	 +	 BD2	 ...(i)	 [Pythagoras	Theorem]	

and	 in	 right-angled	 triangle	ADC,	
AC2	 =	AD2	 +	 DC2	 ...(ii)	 [Pythagoras	Theorem]	

Þ  AC2	 –	 AB2	 =	 DC2	 –	 BD2	 [From	(i)	and	(ii)]	
Þ  AC2	 =	AB2	 +	 (BC	 –	BD)2	 –	 BD2	
Þ  AC2	=	AB2	+	BC2	+	BD2	 –	2BC.BD	–	BD2	
Þ  AC2	=	AB2	+	BC2	–	2BC.BD.	

5. In	figure,	AD	is	a	median	of	a	triangle	ABC	and	AM	^ BC.	
Prove	 that:	

æ BC	ö2	 A 
(i) AC2	 =	 AD2	+	BC	.	DM	+	ô ô 

è 2	 ø 

æ BC	ö2	
(ii) AB2	 =	AD2	–	BC	.	DM	+	ô ô 

è 2	 ø B C 
1	 M D 

(iii) AC2	 +	AB2	 =	 2AD2	 +	 2	BC
2	

Sol.	 Consider	right-angled	triangle	AMC.	
(i) AC2	 =	AM2	+	 MC2	 ...(i)	 [Pythagoras	Theorem]	

Also	 in	 right-angled-triangle	AMD,	
AD2	 =	 AM2	 +	 MD2	 ...(ii)	 [Pythagoras	Theorem]	

Þ AC2	 –	 AD2	 =	 MC2	 –	 MD2	 [From	(i),	 (ii)]	
=	 (MC	+	MD)(MC	–	MD)	
=	 (DC	 +	MD	 +	MD)(DC)	
=	DC2	 +	 2MD.DC	



35 

	

	

	
	

æ BC	ö2	 BC	 .	.	
=	ô

è 2	ôø 
+	 2MD.	 	 2	 [	.	 D	 is	mid-point	 of	BC]	

æ BC	ö2	
Þ  AC2	 =	AD2	 +	MD.BC	+	 ô 2	 ô .	

è ø 
(ii) Consider	right-angled	triangle	AMD.	

AB2	 =	AM2	 +	 BM2	 ...(i)	 [Pythagoras	Theorem]	
Also	 in	 right-angled	 triangle	AMD,	

AD2	 =	AM2	 +	MD2	 	 ...(ii)	 	 [Pythagoras	 Theorem]	
Þ  AB2	 –	 AD2	 =	 BM2	 –	 MD2	 [From	(i)	and	(ii)]	

=	(BM	+	MD)(BM	–	MD)	
=	(BD)(BD	–	MD	–	MD)	

Þ  AB2	=	AD2	+	BD2	–	2BD.MD	

æ BC	ö2	 BC	
=	AD2	+	 ô 2	 ô –	2	 .	 2	 .	 MD	è ø 

 
æ BC	ö2	

[...	 	 D	 is	mid-point	of	BC]	

Þ  AB2	=	AD2	+	 ô 2	 ô –	 BC.DM.	
è ø 

(iii) Adding	 result	 (i)	 and	 (ii),	we	 get	

AC2	 +	AB2	 =	 2AD2	 +	
1	

2	

	
(BC)2.	

6. Prove	 that	 the	 sum	 of	 the	 squares	 of	 the	 diagonals	 of	
parallelogram	is	equal	to	the	sum	of	the	squares	of	its	sides.	

Sol.	Draw	CL	^ AB	and	DM	^ AB.	
In	 triangles	AMD	 and	 BLC,	

AD	 =	 BC	 	 [Opposite	sides	of	a	||gm]	
DM	 =	 CL	 [Distance	 between	 two	 parallel	 lines]	

ÐDMA	=	ÐCLB	=	[90°	each]	 D C 

\ DAMD	@ DBLC	
[RHS	 similarity]	

Þ AM	=	BL	 ...(i)	
In	right-angled	triangle	ALC,	 A M B L 
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AC2	 =	AL2	 +	CL2	 (ii)	

In	right-angled	triangle	BLC,	
BC2	 =	 BL2	 +	 CL2	 ...(iii)	

Þ  AC2	 –	 BC2	 =	AL2	 –	 BL2	 [From	(ii)	and	(iii)]	
=	 (AL	 +	 BL)(AL	 –	 BL)	
=	 (AB	 +	 BL	 +	 BL)(AB)	
=	AB2	+	2BL.AB	

Þ AC2	=	BC2	+	AB2	+	2BL.AB	 ...(iv)	
In	right-angled	triangle	DMB,	

DB2	 =	 DM2	 +	MB2	 ...(v)	
and	in	right-angled	triangle	DMA,	

AD2	 =	 DM2	 +	AM2	 ...(vi)	
Þ  DB2	 –	AD2	 =	MB2	 –	AM2	 ...[From	(v)	and	(vi)]	

=	(MB	–	AM)(MB	+	AM)	
=	 (AB	–	AM	–	AM)(AB)	
=	AB2	 –	2AM.AB	

Þ BD2	 =	AD2	 +	AB2	 –	 2AM.AB	 ...(vii)	
\  AC2	 +	 BD2	 =	 BC2	 +	AB2	 +	AD2	 +	AB2	

[From	 (iv),	 (vii)	 and	 (i)]	
Þ  AC2	 +	 BD2	 =	 BC2	 +	 DC2	 +	AD2	 +	AB2.	

7. 
In	 figure,	 two	 chords	 AB	 and	 CD	

D 

intersect	 each	 other	 at	 the	 point	 P.	 	 A 
Prove	 that:	 P B 

(i) DAPC	 ~	 DDPB	 C 
(ii) AP	 .	PB	=	CP	 .	DP	

Sol.	 Given:	 Chords	 AB	 and	 CD	 of	 given	
circle	 intersect	 at	 P.	
To	prove:	DAPC	~	DDPB.	
Proof:	 Ð1	=	Ð2	 A 

[Angles	 in	 the	 same	 segment]	 B 

ÐAPC	 =	ÐDPB	
[Vertically	opposite	angles]	

(i) \ DAPC	 ~	 DDPB	 [AA	 similarity]	
AP	

(ii) PC	 =	
DP	
PB	

	
[Corresponding	sides]	
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Þ AP	 .	 PB	 =	 CP	 .	 DP.	 Hence	proved.	

8. In	 figure,	 two	 chords	 AB	 and	 CD	 of	 a	 circle	 intersect	 each	
other	 at	 the	 point	 P	 (when	 produced)	 outside	 the	 circle.	
Prove	 that:	
(i) D PAC	~	D PDB	
(ii) PA	 .	PB	=	PC	 .	PD	

	
	
	
	
	
	

P 

Sol.	 Given:	 Chords	 AB	 and	 CD	 intersect	 	 at	 P	 outside	 the	
circle.	
Proof:	Ð1	+	Ð2	=	180°	 ...(a)	 [Linear	pair]	

Ð2	+	Ð3	=	180°	 ...(b)	
[Sum	 of	 pair	 of	 opposite	 angles	 of	 a	 cyclic	 quadrilateral]	

From	 (a)	 and	 (b),	 we	 get	
Ð1	 +	Ð2	 =	Ð2	 +	Ð3	 Þ  Ð1	=	Ð3	 ...(c)	

(i) In	DPAC	and	DPBD,	 B 

ÐP	 is	 common.	
A 

Ð1	=	Ð3	 [From	(c)]	 1  
2 

\ DPAC	 ~	 DPDB	 P 
3 

[AA	 similarity]	 C D 

(ii) AP	

CP	
=	DP	
BP	

[Corresponding	sides]	

Þ AP	 .	 PB	 =	 CP	 .	 DP.	 Hence	proved.	
9. In	 figure,	D	 is	a	point	on	side	BC	of	D ABC	such	that	 BD	

CD	

=	
AB	

.	Prove	that	AD	is	the	bisector	of	ÐBAC.	
AC	

A 
 
 
 
 

 
B D C 

B 

A 

C D 
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D 

 
Sol.	 Given:	 D	 is	 a	 point	 on	 the	 side	 BC	 of	

a	 ABC	such	 that	
BD	

DC	
=	
AB	

.	AC	
To	prove:	AD	is	bisector	of	ÐBAC	
Construction:	Draw	 CE	 || DA,	
meeting	BA	produced	 at	 E.	
Proof:	 In	DBEC,	AD	 || CE	

BD	 AB	 B D C 

Þ 
DC	 	

=	 	
AE	

...(i)	 [Basic	 Proportionality	 Theorem]	

Also	 BD	
DC	

Þ AB	
AE	

=	AB	
AC	

=	 AB	
AC	

	
...(ii)	 [Given]	

	
[From	(i)	and	(ii)]	

Þ AE	=	AC	
In	 DACE,	 as	AE	 =	AC	 [Proved	above]	
Þ Ð3	=	Ð4	 ...(iii)	
Also	 Ð3	=	Ð2	 ...(iv)	 [Alternate	angles]	
and	 Ð1	 =	Ð4	 ...(v)	 [Corresponding	angles]	
From	 (iii),	 (iv)	 and	 (v),	 we	 get	

Ð1	 =	Ð2	
Þ AD	is	the	bisector	of	ÐBAC.	

10. Nazima	 is	 fly	 fishing	 in	 a	 stream.	 The	 tip	 of	 her	 fishing	 rod	
is	 1.8	 m	 above	 the	 surface	 of	 the	 water	 and	 the	 fly	 at	 the	
end	 of	 the	 string	 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	out	(see	figure)?	 If	she	pulls	
in	 the	 string	 at	 the	 rate	 of	 5	 cm	 per	 second,	 what	 will	 be	
the	horizontal	distance	of	the	fly	from	her	after	12	seconds?	

Sol.	 BO	 =	
	

=	

m	
	
m	 =	

	

	
=	 3	 m	

After	12	 second,	 let	 string	 is	 at	F,	

(2.4)2	+ (1.8)2	
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Distance	BF	covered	in	12	seconds	

=	 5	 ×	 12	 cm	 =	 60	 cm	 =	 0.6	m	
\ OF	 =	 BO	 –	 BF	 =	 3	 –	 0.6	 =	 2.4	 m	

O 
 

 
D 

 
 
 
 

B C 

As	DOBA	~	DOFG,	

We	have	
OB	

OF	
=	 AB	
FG	

Þ 3	
2.4	

=	 	 2.4	
FG	

	

Þ FG	=	 5.76	
3	

	
=	 1.92	m	

\  Horizontal	 distance	 of	 the	 fly	
=	FG	+	AC	
=	 (1.92	 +	 1.2)	m	 =	 3.12	m.	

1.
8  

m
 

 
 

 


