Exercise 4.1

Sol:

(i) All circles are similar

(it) All squares are similar

(ii)All equilateral triangles are similar

(iv) Two triangles are similar, if their corresponding angles are equal

(v) Two triangles are similar, if their corresponding sides are proportional

(vi) Two polygons of the same number of sides are similar, if (a) their corresponding angles
are equal and (b) their corresponding sides are proportional.

Sol:
(i) False
(i) True
(iii)False
(iv)False
(v) True
(vi)True

Exercise 4.2

Sol:
(i)

D# =

[ .
B C

We have,
DE | BC

Therefore, by basic proportionally theorem,
AD AE
We have — = —
DB EC



=>EC=12cm
= Now, AC=AE+EC=8+12=20cm
~AC=20cm

(ii)

We have,
22 =2 and DE | |BC
DB 4
Therefore, by basic proportionality theorem, we have
AD _ AE
DB EC
Adding 1 on both sides, we get
Lr1=241
DB EC
3, q = AB+EC
4 EC
3+4 _ AC
4 EC
Z 15

4 EC
15%4
= EC=

[+ AE + EC = AC]

:>EC=?

Now, AE + EC = AC
= AE+2 =15

> AE=15-2

_105-60
7

_s
7

= 6.43 cm
~AE=6.43cm



(iii)

We have,

20— % and DE | | BC
DB 3

Therefore, by basic proportionality theorem,we have,
Ab _ EC
DB AE

3 _EC

2 AE
Adding 1 on both sides, we get
2i1=E41
2 AE

3+2 _ EC+AE

2 AE

oA [+ AE + EC = AC]
2 AE

2= [+ AC = 18]

2 AE

18%2
= AF = -

S AE=2=72cm

5
(iv)

e

We have,
DE | BC

Therefore, by basic proportionality theorem, we have,
4D _ AE
DB EC

4 8

x—4 3x-19




= 4(3x-19) =8(x - 4)
= 12x-76=8x-32
= 12x-8x=-32+76
=>4x =44

=>x=44—4= 11lcm

~X=11cm

We have,

AD =8cm, AB=12cm

~BD=AB-AD
=12-8

= BD=4cm

And, DE || BC

Therefore, by basic proportionality theorem, we have,
AD _ AE
BD  CE

§ 12

4 CE
- CE - 12X4 — E
= CE =6cm
~ CE=6cm

(vi)

4.5¢cm

B [

We have,



DE || BC

Therefore, by basic proportionality theorem, we have,
4D _ AE
DB EC

4 8

45 EC
8X%4.5
= FEC =

= EC =9cm

Now, AC = AE + EC
=8+9

=17cm
~AC=17cm

(vii)

B
We have,
AD=2cm, AB=6cm
~DB=AB-AD
=6-2
=>DB=4cm
And, DE || BC

Therefore, by basic proportionality theorem, we have,
AD _ AE

DB EC

Taking reciprocal on both sides, we get,

DB _ EC

AD  AE
4 _EC
2 AE
Adding 1 on both sides, we get
2r1==41
2 AE

4+2 EC+AE
o A2

2 AE
A [+ EC + AE = AC]

— [+ AC =9cm]

6
= -
2
6
= -
2



AF = 2%2
6

= AE = 3cm

(viii)

D
/
/ 25¢em

d

B
We have, DE || BC
Therefore, by basic proportionality theorem,
We have,
4D _ AE
BD  EC
4 _AE

(sl

5 2.5

4%x2.5
= AE = s

= AE =2cm

(ix)

We have,
DE || BC
Therefore, by basic proportionality theorem,
We have,
4D _ AE
DB EC
x _ x+2

x—2 - x—1

2x(x-1)=+2)(x-2)



>x?—x=x%-(2)? [+ (@a-b) (@a+b)=a®—-b?]
=>—-x = —4

=>X=4cm

~X=4cm

We have,

DE || BC

Therefore, by basic proportionality theorem, we have,
4D _ AE
DB EC

8x—7 _ 4x-3

5x—3  3x-1
=>Bx—-7)3x—-1) = (4x — 3)(5x — 3)
= 24x2 —8x —21x+7 =20x? — 12x — 15x 4+ 9
= 24x%2 —20x% —29x +27x+7-9=0
>4x2-2x—2=0
>2[2x?—x—-1]=0
>2x2—x—-1=0
>2x2—-2x+1x—-1=0
=22x(x—-1)+1(x—-1)=0
=>2x+1)(x-1)=0
=>2x+1=00rx-1=0

1
SX=—corx = 1

1, .
x = — isnot possible
~X=1
(xi)

We have, DE || BC
Therefore, by basic proportionality theorem,
We have,



AD _ AE
DB~ EC

4x-3 _ 8x-7

3x-1 5x-3
= 4x-3)6Gx—-3)=Bx—7)3x—1)
=24x(5x—-3)—-3GBx—-3)=8x(B3x—1)—-7Bx—-1)
= 20x% —12x — 15x + 9 = 24x%> — 8x — 21x + 7
254x2-2x—-2=0
=22x2—x—-1)=0
>2x2—x—-1=0
>2x2-2x+1x—-1=0
=2>2x(x—1)+1(x-1)=0
=>02x+1)x-1)=0
=>2x+1=00rx-1=0

1
SX=—2 0rx= 1

1, .
x = —-isnot possible
~x=1
(xii)

We have, DE || BC

Therefore, by basic proportionality theorem, we have,
4D _ AE

DB EC

25 375
3.0 EC
3.75%3 375%X3
=>EC = =
2.5 250
15%3
= EC=
10
45
=—=45cm

T 10
Now, AC=AE + EC=3.75+4.5=8.25
~AC=8.25cm



Sol:

B C
AB=12cm, AD =12 cm and AC =18 cm.
~DB=AB-AD

=12-8
=>DB=4cm

And, EC = AC - AE
=18-12
=>EC=6cm

[+ DB=4¢cm]
[+ EC=6cm]

Thus, DE divides sides AB and AC of AABC in the same ratio.
Therefore, by the converse of basic proportionality theorem,
(i)

We have, DE || BC

We have,

AB=56cm, AD=14cm,AC=7.2cmand AE=1.8cm
~DB=AB-AD

=56-14

= DB=4.2cm



And, EC=AC - AE

=72-18

= EC=5.4cm

NOW, % = % = % ['-' DB =4.2 Cm]
And, % = g = % ['-' EC=54 Cm]

Thus, DE divides sides AB and AC of AABC in the same ratio.
Therefore, by the converse of basic proportionality theorem,

(iii)
We have,

B C
We have,
AB =10.8cm, BD = 4.5cm, AC = 4.8 cm and AE = 2.8cm
~AD=AB-DB=10.8-45

= AD =6.3cm

And, EC = AC - AE

=48-28

=>EC=2cm

Now, 22 =22 =7 [* AD = 6.3 cm]
And’ﬁzﬁzézﬁ [-,-EC:Zcm]

EC 2 20 5
Thus, DE divides sides AB and AC of AABC in the same ratio. Therefore, by the converse
of basic proportionality theorem.

(iv)



We have,
DE | BC

We have, AD=5.7cm,BD=95cm, AE=3.3cmand EC =5.5¢cm
AD _ 57 _ 57

BD 95 95
AD 3
:> —_— —_—
BD 5
AE 33 33
And, —=—=—
EC 55 55
AE 3
EC 5

Thus DE divides sides AB and AC of AABC in the same ratio.
Therefore, by the converse of basic proportionality theorem. We have DE || BC

Sol:

B 6cm c

We have || BC
Therefore, by BPT

We have,
AP AQ
PB _ QC
24 2

PB 3
3X2.4 3X24 3X6 18
= PB = > = > = —= —

=>PB=3.6cm
Now, AB = AP + PB
=24+ 3.6 =6Cm




Now, In AAPQ and AABC

LA=2LA [common]
£APQ =2ABC [+ PQ || BC = Corresponding angles are equal]
= AAPQ ~ AABC [By AA criteria]
AB BC . . .. . .
7= r0 [corresponding sides of similar triangles are proportional]
- PQ - 6><62.4
=>PQ=24cm

Hence, AB =6 cm and PO =2.4 cm

Sol:

B8 5cm c

We have,

DE || BC

Now, In AADE and AABC

LA =2A [common]

£ADE = £ABC [+ DE || BC = Corresponding angles are equal]

= AADE ~AABC [By AA criteria]
4B _ 4D
BC  DE

2.4X5
= AB= .

=>AB=12x5=6.0cm
= AB=6cm
~BD=6cm

BD = AB-AD
=6-24=3.6cm

= DB =3.6cm

[corresponding sides of similar triangles are proportional]

=— [+ Corresponding sides of similar triangles are equal]




=8-3.2 =4.8cm
Hence, BD =3.6 cmand CE =4.8 cm

Sol:
We have,
DP =3.9cm, PE=3cm, DQ =3.6 cmand QF =2.4 cm

DP 39 13 _ 13

Now, — = —=
PE 3 1 10
D 3.6 36 3
And, 22— 36 _3¢_3
QF 2.4 24 2
DP , DQ
PE QF

So, PQ is not parallel to EF

Sol:

M We have, PM = 4cm, QM =4.5cm, PN =4 cmand NR=4.5cm
PM 4 8

Hence, — = —=-
QM 45 9
PN 4 8
Also, — = — =~-
NR 4.5 9
PM PN
Hence, — = —
QM NR

By converse of proportionality theorem
MN | QR



Sol:

We have,
LM || AB and MN || BC
Therefore, by basic proportionality theorem,

We have,
QL _ oM '
AL~ MB (1)
ON _ oM .
and,— = — (D))
NC ~ MB
Comparing equation (i)and equation (ii), we get,
ON _ ON
AL~ NC

Thus, LN divides sides OA and OC of AOAC in thesame ratio. Therefore, by the converse
of basic proportionality theorem,
we have, LN || AC

Sol:

We have, DE || BC
Therefore, by BPT, we have,

AD _ AE

DB EC



4D _ AE
DB~ DB
= AD = AE
Adding DB on both sides
= AD + DB = AE + DB
= AD + DB =AE + EC [~ BD = CE]
= AB=AC
= A ABC is isosceles

[*BD = CE]

Exercise 4.3

Sol:
(i)

B 25cm y C

We have,
<BAD = 2CAD

We know that, the internal bisector of an-angle of a triangle divides the opposite side
internally in the ratio of the sides containing the angle.
. BD _ AB
. E — E
25 5
DC 42

2.5x4.2
= DC = —

_ 25%x42 5%x42 210
= = =—=21cm
5x100 100 100

~DC=21cm
(i)




We have,

AD is the bisector of £A

We know that, the internal bisector of an angle of a triangle divides the opposite side
internally in the ratio of the sides containing the angle.

0

L BD_ 4B
"' pc AC
2_5
3 AC
5%x3 15
>AC=—=—
2 2
=>AC=7.5cm
(iii)
A
'\.
y 5 !
B 28cm C

In AABC, AD is the bisector of ZA.
We know that, the internal bisector of an angle of a triangle divides the opposite
side internally in the ratio of the sides containing the angle.

_BD _ AB
“'pc Ac
BD _ 35
2.8 42
_3.5x2
T3
7
=3 = 2.33cm
BD =2.3cm

(iv)



In AABC, AD is the bisector of ZA
We know that, the internal bisector of an angle of a triangle divides the opposite side

internally in the ratio of the sides containing the angle.
. BD _ AB
“bpc ac
x 10

6—x 14
= 14x =10(6 — x)
= 24x =60
5x=2=2=25m

24 2

Since, DC=6-x=6-25=3.5cm

Hence, BD = 2.5cm, and DC =3.5cm

v)

B

We have,

BC=10cm, DC =6 cmand AC =4.2cm

~BD=BC-DC=10-6=4cm

= BD=4cm

In AABC, AD is the bisector of ZA.

We know that, the internal bisector of an angle of a triangle divides the opposite side

internally in the ratio of the sides containing the angle.
L BD _ 4B
“'pc T Ac



=22 [ BD = 4 cm]

4
6 4.2
= AB=2.8cm
(vi)

&om

B pacm C

We have, In AABC, AD is the bisector of ZA.
We know that, the internal bisector of an angle of a triangle divides the opposite side

internally in the ratio of the sides containing the angle.
. BD _ 4B
“'pc T Ac

BD _ 56

3 6

5.6X3 _ 5.6

=>BD= 5 = 2.8cm

= BD=2.8cm
Since, BC=BD + DC
=28+3

=5.8cm
~BC=5.8cm

(vii)

Gem
We have,
In AABC, AD is the bisector of ZA.
We know that, the internal bisector of an angle of a triangle divides the opposite side

internally in the ratio of the containing the angle.
. AB _BD
“Ac T DC



56 3.2

[ DC = BC - BD]

AC ~ 6-3.2
56 _ 32
AC ~ 28
= AC = 5.6 X2.8
3.2
- 5.6X7 — 07 %7
=49cm
(viii)
A
A
4L
L 2 - - .l_h
B M D (12x)em ©
- — -
12 cm
In AABC, AD is the bisector of ZA.
We know that, the internal bisector of an angle of a triangle divides the opposite side
internally in the ratio of the sides containing the angle.
_BD _AB
“bpc T ac
*
12-z 6
= 6x=10(12 - x)
= 6x =120
>x = % =75¢cm
~BD=75cmandDC=12-x=12-7.5=4.5cm
Hence, BD = 7.5 cmand DC = 4.5 cm
Sol:

In AABC, AD is the bisector of ZA.
We know that, the internal bisector of an angle of a triangle divides the opposite side

internally in the ratio of the sides containing the angle.
B _4B_, x _ 10
“pc oAc T 12-x 6

= 6(12 + x) = 10x
= 72 +6x =10x



=>4x-72
:>x:74—2: 18 cm
~CE=18cm

Sol:

We have, if a line through one vertex of a triangle divides the opposite side in the ratio of the
other two sides, then the line bisects the angle at the vertex.
n21=1272

In AABC

2A+ 2B + 2C=180°

=2+2A+70°+ 50°=180° [+ £B =70°and 2C = 50°]
= £A=180°—-120° = 60°

=121+ 2£2=60°

=214 21=60° [ 21 =22]

=241 =60°

=2¢21=130°

~ £BAD = 30°

Sol:

Given: A AABC in which 21 =22

AB BD
To prove: — = —
AC DC

Construction: Draw CE || DA to meet BA produced in E.
Proof: since, CE || DA and AC cuts them.

22— 123 .... () [Alternate angles]

And, 21 — 24 ...(ii) [Corresponding angles]

But, £1 — 22 [Given]



From (i) and (ii), we get

23— 24

Thus, in AACE, we have

23 =124

= AE = AC ... (iii) [Sides opposite to equal angles are equal]
Now, In ABCE, we have

DA || CE

BD _ BA
DC  AE
BD _ AB
DC AC

[Using basic proportionality theorem]

[ BA - AB and AE - AC from (iii)]

AB  BD
Hence, — = —

AC DC

Sol:

A
Y

8cm

In AABC, CF bisects £C.
We know that, the internal bisector of an angle of a triangle divides the opposite side

internally in the ratio of the sides containing the angle.

AR _ Ac

“FB BC
AF

5—AF
AF

5-AF
= 2AF=5-AF
= 2AF+ AF=5
= 3AF=5

=>AF:§cm

Again, In AABC, BE bisects 2B.
LAE _ 4B
"EC BC

[- FB = AB - AF = 5 — AF]

N R |



ﬁiéﬁzg [ AE = AC — CE = 4 - CE]
= 8(4—CE) =5XxCE
= 32 - 8CE = 5CE

= 32=13CE
=>CE:£cm
13

Similarly,

Bb _ 4D

DC ~ AC
BD__:3 [+ DC=BC-BD=8-BD]
8—-BD 4

= 4BD =40-5BD

= 9BD =40

40
:>BD:;cm
4

Hence, AF = g cm, CE = % c¢m and BD = ?0 cm.

cp T Ac
= AD is not the bisector of ZA.
Now,
AB 4
AC 6
And, Bb_16_2

cD 2.4 3

AB __ BD

AC — cD
= AD is the bisector of ZA.

AB 8 1
Now, 22 =2 =2
AC

24 3
BD BD
And, — =
cD
BD

[- CD = BC - BD]

BC—-BD

. A5 _ D
Ac T cp
~ AD is the bisector of £A of AABC.



AB _ 6 _ 3
AC 8 4
BD 2.5
And, — [+ CD=BC-BD]
c BC—BD
_ 25
9-2.5
_ 25
6.5
1
3
AB  BD
“ac 7 cp

~ AD is not the bisector of A of AABC.

Exercise 4.4

Sol:

Since diagonals of a trapezium divide each other proportionally.
AO BO

“oc oD
4 x+1

4x-2  2x+4
=242x+4)=(x+1)(4x - 2)
= 8X + 16 = x(4x — 2) +1(4x - 2)
= 8X + 16 =4x%+ 2x -2
>4x2+2x—8x—-2-16=0
>4x2—6x—18=10
=>2[2x2-3x—-9] =0
>2x2—-3x—-9=0
=22x(x—3)+3(x=3)=0
> (x—-3)2x+3)=0
>x—3=00r2x+3=20

3
>x=30rx = -3
3

=>x=30rx = —3

3. . 3 1
x = —-isnot possible, because OB=x+1 = -+ 1= -3
Length cannot be negative
.40 _ 5o
“oc” op

(it) In the below fig., If AB || CD, find the value of x.



3x-1 _ 2x+1

5x-3 6x—5
= (Bx-1) (6x-5)=(2x+1) (5x - 3)
= 3X (6x —5) - 1(6x —5) =2x (5x = 3) + 1 (5x - 3)
= 18x%2 —15x — 6x +5=10x? — 6x + 5x — 3
=>8x2—-20x+8=0
>4(2x*-5x+2)=0
>2x2—4x—1x+2=0
=2>2x(x—2)—1(x—-2)=0
>5Q2x-1Dkx-2)=0
=>2Xx-1=00rx-2=0

1
=>x=50rx=2

| =

Is not possible, because, OC =5x - 3

2
-5()-3
6

X =

:
i S = .._z?/
'll %
|
| (s} , '-III
~ Sor o)
III,'IIII o \\._\ IlII
v ~
A B
Since diagonals of a trapezium divide each other proportionally.
. 40 _ BO
“oc” op
3x—19 _ x—4
x-3 4

=24Bx—-19)=(x—4)(x—3)
= 12x-76 =X (X - 3) —4(x - 3)
>12x—76 =x%?—-3x —4x + 12
>x2—-7x—-12x+124+76 =0
=>x2—-19x +88=0
>x?>—-11z2—8z+88=0



=>x(x—-11)-8(x—-11)=0
=>@x-1D)x-8)=0
=>x—11=00rx-8=0
=>x=11lorx=8

Exercise 4.5

Sol:
Given AACB ~ AAPQ
Then, ac B _ 48
AP PQ AQ
_8_65
28 4 AQ
8
4 4 AQ
:>Ac:§x2.8andAQ =65 xg

= AC=5.6cmand AQ =3.25¢cm

Sol:
A
P
L
P
10em ‘ \\.
Tower \'-\
slick e ’\\
__I j l:l-- — ‘.
< R
B Bem c l— T

Length of stick = 10 cm

Length of shadow of stick = 8 cm

Length of shadow of tower =h cm

In AABC and APQR

£B=2Q=90°

And, £C=«R [Angular elevation of sun]
Then, AABC ~ APQR [By AA similarity]

. AB _ BC

"PQ T QR
10cm __ hcm
‘8cm 3000

[corresponding parts of similar A are proportional]



:>h=§x3000=3750cm=37.5m

Sol:

We have, APAB and APQR

4P =7/P
£PAB = £PQR
Then, APAB ~ APQR
LPE _ A
PR QR

PB
= PB _

6
= PB =

Olwvlw

X6=2cm

Sol:

We have, XY || BC
In AAXY and AABC
LA =LA

£LAXY = £ABC

Then, AAXY ~ AABC
LAX Xy

"AB~ BC
1_Xxy
4 6
6
:>XY=Z=1.5cm
Sol:

[common]
[corresponding angles]
[By AA similarity]

[Corresponding parts of similar Aare proportional]

[common]
[corresponding angles]
[By AA similarity]

[Corresponding parts of similar A are proportional]

We have: 2C =90°and CD L AB

4

In AACB and ACDB




/B=¢B [common]

£ACB = «CDB [Each 90°]

Then, AACB ~ ACDB [By AA similarity]

% = % [Corresponding parts of similar A are proportional]
b c

>-==
X a

= ab =cx

Sol:

We have, ZABC = 90° and BD 1 AC
Now, 2ZABD + £DBC —-90° ..(i) [+ £ABC—90°]

And, 2C + «DBC — 90° ...(il) [By angle sum prop. in ABCD]

Compare equations (i) & (ii)

£ABD = «£C ..(iii)

In AABD and ABCD

£ABD = «£C [From (iii)]

£ADB = 2BDC [Each 90°]

Then, AABD ~ ABCD [By AA similarity]

% = % [Corresponding parts of similar A are proportional]
8 _12
D 8

=>(:D=¥=16cm

Sol:
We have, ZABC =90° and BD L.AC
In AABC and ABDC

2ABC = «BDC [Each 90°]

2C=¢«C [Common]

Then, AABC ~ ABDC [By AA similarity]

% = % [Corresponding parts of similar A are proportional]
57 _ BC
38 5.4

= BC=£>< 8.1cm
3.8



Sol:

We have, DE || BC, AB = 6 cm and AE = AC

In AADE and AABC
LA=2A
£<ADE = 2£ABC

Then, AADE ~ AABC
AD _ AF

AB AC

AD _ 3¢
6  AC
Ab _ 1
6 4
6
=>AD:Z:1.5cm
Sol:

[Common]
[Corresponding angles]
[By AA similarity]

[Corresponding parts of similar A are proportional]

[+ AE =% AC given]

We have, PA L AC,QB L ACand RC L AC

Let, AB=aand BC=D
In ACQB and ACPA
£2QCB = £PCA
2QBC = £PAC
Then, ACQB ~ ACPA
_ QB _ CB
.o ﬁ — a
y b

X a+b

In A AQB and AARC
£QAB = 2RAC
£ABQ =2 ACR

Then, AAQB ~ AARC
LQ8 _ 48

“"Rc~ AC
y__a
z - a+b
Adding equations (i) & (ii)
y,y__b , a
X z - a+b a+b
1 1 b+a
=y(;+1) =
1 1
=y(;+3) =1
Sip1_1
X z y

[Common]
[Each 90°]
[By AA similarity]

[Corresponding parts of similar A are proportional]

()

[common]
[Each 90°]
[By AA similarity]

[Corresponding parts of similar A are proportional]

.. (if)



Sol:
We have, 2zA = 2CED
In ACAB and ACED

2C=¢,C [Common]
¢A=+CED [Given]
Then, ACAB ~ ACED [By AA similarity]
% = g [Corresponding parts of similar A are proportional]
15_9
10 x
Sx="2=-6cm
15
Sol:
Assume ABC and PQR to be 2 triangles
We have,
AABC ~ APQR

Perimeter of A ABC =25 cm
Perimeter of APQR =15 cm
AB=9cm

PQ="?

Since, AABC ~ APQR

Then, ratio of perimeter of triangles = ratio of corresponding sides
25 _AB
12 PQ
25 9
15 PQ

15%x9
= PQ= v

=54cm

Sol:

10em 8.4 cm

E M F

ol B O e———



AB _BC _AC _1
DE EF DE 2
Then, AABC ~ ADEF
Now, In AABL ~ ADEM
2B =¢E

£ALB = «DME

Then, AABL ~ ADEM
LAB _ AL
“"DE DM

5 _ AL

Since,

10 DM
AL
DM

1
2

Sol:

[By SSS similarity]

[A ABC ~ ADEF]
[Each 90°]
[By AA similarity]

[Corresponding parts of similar A are proportional]

Then, by converse of basic preportionality theorem

DE | BC
In AADE and AABC

LA =LA [Common]
£ADE = /B [Corresponding angles]
Then, AADE ~ AABC [By AA similarity]

. AD _ DE

5 = 3C [Corresponding parts of similar A are proportional]

8 _ DE

20 BC
2 _DE

5 BC
:BC=§DE



14.

Sol:

B o c
Given: In AABC, D is the mid-point of BC and E is the mid-point of AD.
Toprove:BE:EX=3:1
Const: Through D, draw DF || BX
Proof: In AEAX and AADF

LEAX = LADF [Common]

£LAXE = £DAF [Corresponding angles]

Then, AAEX ~ AADF [By AA similarity]

% = % [Corresponding parts of similar A are proportional]
EX _ AE )
IR [AE = ED given]

= DF = 2EX ()

In ACDF and ACBX [By AA similarity]

% = % [Corresponding parts of similar A are proportional]

= % = BED+FEX [BD = DC given]

= BE + EX = 2DF
= BE + EX =4EX
= BE =4EX -EX [By using (i)]
= BE =4EX - EX

BE _ 3

EX 1



15.

16.

Sol:

Given: ABCD is a parallelogram
To prove: BP x DQ = AB x BC
Proof: In AABP and AQDA
¢4B=24D

£BAP = 2AQD

Then, AABP ~ AQDA
. AB _ BP
“op Dpa
But, DA =BC
AB  BP
Then, Q_D = 3c

= AB x BC=QD x BP

Sol:

We have,

AL 1 BCand CM 1L AB
In A OMA and AOLC
£MOA =£LOC
£AMO = £CLO

Then, AOMA ~ AOLC

[Opposite angles of parallelogram]
[Alternate interior angles]
[By AA similarity]

[Corresponding parts of similar A are proportional]

[Opposite sides of parallelogram]

[Vertically opposite angles]
[Each 90°]
[By AA similarity]



. 0A _OM

ne = [Corresponding parts of similar A are proportional]

Sol:
We have AB |CD ||EF. If AB=6cm,CD=xcm, EF=10cm,BD =4 cmand DE =y cm
In AECD and AEAB

<CED = £AEB [common]
£ECD = £EAB [corresponding angles]
Then, AECD ~ AEAB ....(Ii) [By AA similarity]
% = % [Corresponding parts of similar A are proportional]
LI ....(ii)
EA 6
In AACD and AAEF
£CAD = LEAF [common]
£ACD = £AEF [corresponding angles]
Then, AACD ~ AAEF [By AA similarity]
LAc _ b
“hc _x
=== ... (i)

Add equations (iii) & (ii)

EC AC X X
S—t—==-4—
EA AE 6 10

AE _ 5x+3x
AE 30
8x
=>1=—

30

:>x=?=3.750m

.. DC _ED
From (i) = = —
AB  BE

375 _y

6  y+4

= 6y =3.75y + 15

= 2.25y = 15

15



18.

19.

AD =BCand P, Q, R and S are the mid-points of sides AB, AC, CD and BD respectively,
show that PQRS is a rhombus.
In ABAD, by mid-point theorem

PS || AD and PS =~ AD ..(0)
In ACAD, by mid-point theorem
QRHADMMQR:%AD ... (ii)

Compare (i) and (ii)
PS|| QR and PS = QR
Since one pair of opposite sides is equal as well as parallel then

PQRS is a parallelogram ..(ii)

Now, In AABC, by mid-point theorem

PQ|| BC and PQ =~ BC (iv)

And, AD =BC ...(v) [given]
Compare equations (i) (iv) and (v)

PS =PQ ... (vi)

From (iii) and (vi)
Since, PQRS is a parallelogram with PS = PQ then PQRS is a rhombus

Sol:

Given: AB L BC,DC L BCand DE L AC

To prove: ACED ~ AABC

Proof:

£BAC + £BCA =90° ..(i) [By angle sum property]
And, £BCA + 2ECD = 90° ..(il) [DC L BC given]
Compare equation (i) and (ii)

¢BAC = £ECD ..(iii)

In ACED and AABC

£CED = 2£ABC [Each 90°]



20.

£ECD = £BAC [From (iii)]
Then, ACED ~ AABC [By AA similarity]

Sol:

~ S
LS - - »
4 P g a

Given: In AABC, CA =CB and AP X BQ = AC2
To prove: AAPC ~ ABCQ

Proof:
AP x BQ = AC? [Given]
= AP XxBQ =AC x AC
= AP X BQ=AC x BC [AC = BC given]
LAy ... (i)
BC BQ
Since, CA=CB [Given]
Then, 2CAB = 2CBA ...(i1) [Opposite angles to equal sides]

Now, 2CAB + 2CAP =180° ...(iii) [Linear pair of angles]
And, zCBA + £CBQ =180° ...(iv) [Linear pair of angles]
Compare equation (ii) (iii) & (iv)

£CAP = £CBQ (V)

In AAPC and ABCQ

£CAP = £CBQ [From (V)]
AP _ AC .
5 = B0 [From (i)]

Then, AAPC~ABCQ [By SAS similarity]



Sol:

/
s i
36m
,[ Gtrl
;Q'Dcm
[]
A c Q

We have,

Height of girl =90 cm =0.9 m
Height of lamp-post = 3.6 m
Speed of girl = 1.2 m/sec

Lamp-post

=~ Distance moved by girl (CQ) = Speed x Time

=12x4=48m

Let length of shadow (AC) =x cm

In AABC and AAPQ
£ACB = £AQP
£BAC = £PAQ
Then, AAB ~ AAPQ

_AC _ BC
TaQ  PQ
X 0.9

x+4.8 3.6
X 1

x+48 4
=>4x=x+ 4.8

=>4x-x=4.8

=>3x=4.8
4.8

:>X:?: 1.6m

~ Length of shadow = 1.6m

[Each 90°]
[Common]
[By AA similarity]

[Corresponding parts of similar A are proportional]



22,

23.

Sol:

-

D

We have,

ABCD is a trapezium with AB || DC

In AAOB and ACOD
£AOB = 2C0OD
<0AB = 20CD

Then, AAOB ~ ACOD
.04 _ 0B
“oc” op

Sol:

M

A\

We have,

2B =2«2M =90°

And, £BAC = ZzMAP
In AABC and AAMP
4B=«M

£BAC = £LMAP

Then, AABC ~ AAMP
LCA _ BC
“paT MP

[Vertically opposite angles]
[Alternate interior angles]
[By AA similarity]

[Corresponding parts of similar A are proportional]

[Each 90°]
[Given]
[By AA similarity]

[Corresponding parts of similar A are proportional]



24,

25.

Sol:

D F B E

Let AB be a tower

CD be a stick, CD = 6m

Shadow of AB is BE = 28m

Shadow of CD is DF =4m

At same time light rays from sun will fall on tower and stick at. same angle.
So, «DCF = £BAE

And 2DFC = £BEA

£CDF = £ABE (tower and stick are vertical to ground)
Therefore A ABE ~ ACDF (By AA similarity)

So,

AB _ BE

¢D  DF

AB _ 28

6 4
AB = 28 x 2 = 42m
So, height of tower will be 42 metres.

Sol:

In AACB, by Pythagoras theorem
AB? = AC? + BC?

= AB? = (5)% + (12)?

= AB? = 25 + 144 = 169

= AB =169 = 13 cm

In AAED and AACB

LA =¢A [Common]

£AED = £ACB [Each 90°]

Then, AAED ~ AACB [By AA similarity]
[

_AE _DE _ AD
“Ac T cB~ 4B

AE DE 3
=5 — = = —
5 12~ 13

Corresponding parts of similar A are proportional]



AE 3 DE 3

_—— — nqg——=—

5 13 12 13
= AE =EcmandDE=§cm

13 13
Exercise 4.6

Sol:
(i)
We have,
AABC ~ADEF

Area (AABC) = 16 cm?,
Area (ADEF) = 25 cm?
And BC=2.3cm

Since, AABC ~ ADEF
2
Then, Area (AABC) _ BC*
Area (A DEF) EF?2
16 _ (2.3)°
25  EF2
4_23

S -== [By.taking square root]

= Elei—'Sz 2.875 cm

(i)

We have,

AABC ~ ADEF
Area(AABC) = 9 cm?
Area (ADEF) = 64 cm?
And DE=5.1cm
Since, AABC ~ ADEF
Then Area (AABC) ﬁ

' Area (ADEF)  DEZ
9 AB?

64  (5.1)2
= % = g [By taking square root]

3x5.1

[By area of similar triangle theorem]

[By area of similar triangle theorem]

=>AB=
(iii)
We have,

AABC ~ ADEF

AC=19 cm and DF =8 cm

By area of similar triangle theorem

=1.9125cm



Area (AABC) _ AC? (192 _ 361

Area (ADEF) ~ DF2 g2 64
We have,
AABC ~ ADEF

AC =19cm and DF =8 cm

By area of similar triangle theorem
Area (AABC) _ AC* _ (19)* _ 361
Area (ADEF)  DF? 82 64

(iv)

We have, Area (AABC) = 36 cm?
Area (ADEF) = 64 cm?

DE =6.2cm

And, AABC ~ ADEF

By area of similar triangle theorem
Area(AABC) ﬁ

Area (ADEF)  DE?

36 AB? .
o= (ea? [By taking square root]
= AB =242 _ 465cm
(v)
We have,
AABC ~ ADEF

AB=12cmand DF=1.4cm

By area of similar triangle theorem
Area (AABC) _ AB?

Area (ADEF)  DE?

_(12)?

T (1.4)2

_1.44

" 196

_ 36

T 49

Sol:

We have,

AACB ~ AAPQ

Then, a _B_4B
AP PQ AQ

AC _ 10 _ 65

28 5  AQ

AC 10 10
—==—qand—=—
5 5 AQ

> AC=7x28and AQ =65 X —

6.5

[Corresponding parts of similar A are proportional]



= AC=5.6cmand AQ =3.25cm

By area of similar triangle theorem
Area (AACB) _ BC?

Area (AAPQ)  PQ2

_(10)2

aGa

_ 100

T 25

Sol:
2
v 1] By o [EE 1
B D o Q ] R
We have,
AABC ~ APQR

Area (AABC) = 81 cm?,
Area (APQR) =49 cm?
And AD and PS are the altitudes

By area of similar triangle theorem
Area (AABC) _ AB*
Area (APQR) ~ PQZ

o1 _ a5”
49 PQ2
9 AB ¢ :
== ....(I)" [Taking square root]
In AABD and APQS
¢(B=2,0Q [AABC ~ APQR]
2 ADB = £PSQ [Each 90°]
Then, AABD ~ APQS [By AA similarity]
% = % ...(i1) [Corresponding parts of similar A are proportional]
Compare (1) and (2)
4 _ 2
Ps 7

~ Ratio of altitudes = ;



Since, the ratio of the area of two similar triangles is equal to the ratio of the squares of the
squares of their corresponding altitudes and is also equal to the squares of their
corresponding medians.

Hence, ratio of altitudes = Ratio of medians =9 : 7

Sol:
A
A .
/ \\ _.-'
/ \ / \
/ \ 7/ \
/ O
/ \\ 4 \\
f/‘ ‘\ \
A \ / \
/ \\ / \
4 \ / \\\
. \| . — .
B c Q R
We have,
AABC ~ APQR

Area(AABC) = 169 cm?
Area(APQR) =121 cm2
And AB =26 cm

By area of similar triangle theorem
Area (AABC) __ AB?
Area (APQR)  PQ?
169 _ (26)2
121 PQ*
13 _ 26
11 PQ

=PQ=2x26=22cm
13

[Taking square root]

Sol:
A
A £
.F/f .\"\ Z&
/j{r -\_\ ;!_f N G
\
/ X Lol oX
/ \ 4 \
/ \ / \
\ / \
/ \ / \

4 [ Ll
B D C Q s R

Given: AB =AC, PQ =PQand 2A = £P

And, AD and PS are altitudes
Area (AABC) 36 .
And, Area (APQR) ~ 25 (1)



To find: 22
PS
Proof: Since, AB = AC and PQ = PR
Then,ﬁz land 22 =1
AC PR

. AB _PQ

AC PR

AB AC .

% = E ...(II)
In AABC and APQR
LA =P [Given]
AB AC
0 = 7r [From (2)]
Then, AABC~APQR [By SAS similarity]
. Area (AABC) __ AB?
" Area (APQR) _ PQ2
Compare equation (i)and (iii)
AB? 36
PQz ~ 25

AB 6 .
2705 (V)
In AABD and APQS
2B =2Q [AABC ~ APQR]
£ADB = £PSQ [Each 90°]
Then, AABD ~ APQS [By AA similarity]
_AB _ AD
“PQ S

6_4p

== [From (iv)]

....(iii) [By area of similar triangle theorem]

Sol:

We have,

AABC ~ APQR

Area (AABC) = 25 cm?
Area (APQR) = 36 cm?



AD =24cm
And AD and PS are the altitudes
To find: PS
Proof: Since, AABC ~ APQR
Then, by area of similar triangle theorem
Area (AABC) _ AB*
Area (APQR) PQ?2
25 _ ag?
36 PQ?
5 AB .
g = % (I)
In AABD and APQS
2B =2Q [A ABC ~ APQR]
£ADB ~ £PSQ [Each 90°]
Then, AABD ~ APQS [By AA similarity]
LAB _ 4D
PS PS
Compare (i) and (ii)

....(i1) [Corresponding parts of similar A are proportional]

Sol:

o
7]
o e

B D c
We have,
AABC ~ APQR
AD=6cm
And, PS=9cm

By area of similar triangle theorem

Area (AABC) _ A_B2 (I)

Area (APQR)  PQZ2

In AABD and APQS

2B =24Q [AABC ~ APQR]



£ADB = £PSQ [Each 90°]
Then, AABD ~ APQS [By AA similarity]

AB _ AD . o .
0 = Ps [Corresponding parts of similar A are proportional]
4B _ 6
PQ 9
AB 2 .
E =3 ...(II)

Compare equations (i) and (ii)
Area(AABC) (2)2 4

Area (APQR)  \3

T 9

So
B

I
..\\\

12cm

N

A C

-—S5 e
In AANC and AABC
2C=¢£C [Common]
£ANC = £BAC [Each 90°]

Then, AANC ~ABAC [By AA similarity]

By area of similarity triangle theorem
Area (AANC) _ AC?

Area (ABAC) ~ BC?

52

122

25

T 144

Sol:

We have, DE || BC, DE =4 cm, BC =6 ¢cm and area (AADE) = 16¢m?
In AADE and AABC

LA =2A [Common]

£ADE = £ABC [Corresponding angles]

Then, AADE ~ AABC [By AA similarity]

~ By area of similar triangle theorem



Area (AADE) _ DE?
Area (AABC) _ BC?
N 16 _ ﬁ
Area (AABC) 62
16X36

= Area (AABC) = = 36cm?

we have, DE | |BC,DE = 4 cm,BC = 8 cm and area (AADE) = 25 cm?
In AADE and AABC

LA =2A [Common]

£ADE = £ABC [Corresponding angles]

Then, AADE~AABC  [By AA similarity]

By area of similar triangle theorem
Area (AADE) _ DE*
Area (A ABC) ~ BCZ2

L_ 16 _#
Area (AABC) 62
= Area (AABC) = =22° = 36 ¢m?

16
We have, DE || BC, DE =4 cm, BC = 8 cm and area (AADE) = 25cm?

In AADE and AABC
LA=2LA [Common]
£ADE = £ABC [Corresponding angles]
Then, AADE ~ AABC [By AA similarity]
By area of similar triangle theorem

Area (AADE) _ D_E2

Area (AABC) BC?2

25 42

Area (AABC) 82
= Area (AABC) = 25::“ =100 cm?
3

We have, DE || BC, and 22 = 2 .._.(i)

In AADE and AABC
LA=2LA [Common]
£ADE = /B [Corresponding angles]

Then, AADE ~ AABC [By AA similarity]
By area of similar triangle theorem
Area (AADE) _ D_E2
Area (AABC)  BC?
ar (AADE 32 .
ar(AADE)+Elr(tra)p.DECB) T [From ()]
= 25ar (AADE) =9ar (AADE) + 9ar (trap. DECB)
= 25 ar (AADE - 9ar) (AADE) = 9ar (trap.DECB)
= 16 ar(AADE) =9 ar (trap. DECB)
ar (AADE) 9
ar (trap.DECB) 16




10.

11.

Sol:

We have, D and E as the mid-points of AB and AC
So, according to the mid-point theorem

DE || BC and DE = BC .. (i)

In AADE and AABC

LA=2LA [Common]

£ADE = 2B [Corresponding angles]

Then, AADE ~ AABC [By AA similarity]

By area of similar triangle theorem
ar(AADE) D_EZ
ar(AABC) ~ BC?2

1 2
(38¢) :
= [From (i)]
1pc2

4

BC?

1

4

Sol:
We know that area of a triangle = % X Base X height

Since AABC and ADBC are one same base,
Therefore ratio between their areas will be as ratio of their heights.
Let us draw two perpendiculars AP and DM on line BC.



12.

M

In AAPO and ADMO,

£APO = £DMO (Each is 90°)

£AOP = 2DOM (vertically opposite angles)
£0OAP = 2ODM (remaining angle)

Therefore AAPO ~ ADMO (By AAA rule)

AP AO
Therefore — = —
DM DO

area (AABC) __ AO

Therefore =
area (ADBC) DO

We have,

AB || DC

In AAOB and ACOD

£AOB = 2COD [\Vertically opposite angles]
£20AB =20CD [Alternate interior angles]
Then, AAOB ~ ACOD [By AA similarity]

(a) By area of similar triangle theorem
ar (AAOB) _ 042 62 36 _ 9
ar (ACOD) _ 0C2 82 64 16
(b) Draw DP L AC

1
. area (AAOD) __ ;%AOXDP
" area (ACOD) ~ %XCOXDP




13.

14.

Sol:

We have,
PQ | BC

AP
And — = -
PB~ 2

In AAPQ and AABC
LA =¢A [Common]
£APQ = «B [Corresponding angles]
Then, AAPQ ~AABC [By AA similarity]
By area of similar triangle theorem
ar (AAPQ) A_PZ
ar (AABC) AB?
ar (AAPQ) _ ﬁ AP _ l]
ar(AAPQ)+ar(trap.BPQC) 32 |PB 2
= 9ar (APQ) = ar(AAPQ) + ar(trap. BPQC)
= 9ar (APQ) — ar(AAPQ) + ar(trap. BPQC)
= 8ar(APQ) = ar(trap. BPQC)
ar (AAPQ) - 1
ar(trap.BPQC) 8

Sol:

> BN

B D C a s R

We have, AABC ~ APQR
Area(AABC) = 100 cm?,




15.

Area (APQR) = 49 cm?
AD =5cm
And AD and PS are the altitudes

By area of similar triangle theorem
Area (AABC) _ AB*
Area (APQR) ~ PQZ

w00 _ a5?
49 ~ pQ2
10 _ AB .
- = E (l)
In AABD and APQS
4B=12Q [AABC ~ APQR]
£ADB = £PSQ [Each 90°]
Then, AABD ~ APQS [By AA similarity]
% = % ...(il) [Corresponding parts of similar A are proportional]
Compare (i) and (ii)
4p _ 10
PS 7
S _10
PS 7
>Ps=>.=35cm
10
Sol:
:1\ P
LY .
r' ‘I".‘ \\‘
I N , 4
F,-"; I""I‘ \ / \ .\\\.\
We have,
AABC ~ APQR

Area (AABC) = 121 cm?,

Area (APQR) = 64 cm?
AD=12.1cm

And AD and PS are the medians

By area of similar triangle theorem
Area(AABC) _ AB?
Area(APQR) _ PQ2

121 _ AB?

64 PQ?



16.

11 _ AB .
Y % (I)
Since, AABC ~ APQR
Then, % = Z_IC? [Corresponding parts of similar A are proportional]
48 _ 28D [AD and PS are medians]
PQ  20S
AB _ BD .
% = E ...(II)
In AABD and APQS
4B =2Q [AABC ~ APQS]
AB _ BD .
70— os [From (ii)]
Then, AABD ~ APQS [By SAS similarity]
% = % ...(111) [Corresponding parts of similar A are proportional]
Compare (i) and (iii)
11 _4p
8 PS
m_ 121
8  PS
_8x12.1
=>PS= s
=>ps=2221—g88cm
Sol:
We have,

AABC ~ ADEF such that AB =5 cm,
Area (AABC) = 20 cm? and area(ADEF) =45 cm?

By area of similar triangle theorem
Area(AABC) ﬁ
Area(ADEF) ~ DEZ

20 52

45 DEZ

4 52
~ DE?

9
2 5 .

Pl [Taking square root]
= DE="2=75cm



17.

Sol:
A
J'R
f'/ \\-
// \\\.
,./ ‘\‘
P p’—»—\o
,-”'J \
/ \
;ff \\
/ N
8 -
We have,
PQ | BC

And ar(AAPQ) = ar(trap. PQCB)
= ar(AAPQ) = ar(AABC) — ar(AAPQ)

= 2ar(AAPQ) = ar(AABC) ()

In AAPQ and AABC

LA =LA [common]

£APQ = ¢«B [corresponding angles]

Then, AAPQ ~ AABC [By AA similarity]
-~ By area of similar triangle theorem
ar(AAPQ) ﬁ
ar(AABC) ~ AB?
ar(AAPQ) A_P2

ar(AAPQ) ~ AB? [By using (1)]
1_ 42
2 AB?
1 _ A
V2  AB2
1 _ AP .
5= [Taking square root]
1 _ AB-BP
2  AB
1 _AB BP
S—==——
2 AB AB
N AB
BP 1
=21 -
AB V2
BP _ +2-1



18.

19.

Sol:

We have,

AABC ~ APQR
area (AABC) _ B_CZ
area (APQR) QR?2

9 _ (4.5)2

16  QR2
3= [Taking square root]

2 OR gsqu
= QR =222 = 6em
Sol:

A
A
£
fcm .r/ \‘- 1.5 cm
/ -
P/o/— ——aQ
/; ‘\\ .
g e

We have,
AP=1cm,PB=3cm, AQ=15cmand QC=45m
In AAPQ and AABC
LA =2A [Common]
-4 [Each equal to l]
AB AC 4

Then, AAPQ ~AABC [By.SAS similarity]

By area of similar triangle theorem

ar(AAPQ) _ 17

ar(AABC) 42
ar(AAPQ) _ 1

ar(AABC) 16 x ar(AABC)



20.
Sol:

We have,

AD _ 3

DB 2
bE _2
AD 3

In ABDE and ABAC

/B=¢B [common]

£ BDE =2£A [corresponding angles]

Then, ABDE ~ ABAC [By AA similarity]

By area of similar triangle theorem

ar(AABC) _ AB?

ar(ABDE) _ BD?

_ 5 [AD . 3]
22

__ 25

T4

21.
Sol:
A
/”\
y N
y \
\
/ \
y s D,
é\ f,«-"o c
\ /_/
\_\‘ fr/
s
We have,

AABC and ABDE are equilateral triangles then both triangles are equiangular



~ AABC ~ ABDE [By AAA similarity]
By area of similar triangle theorem

ar(AABC) _ BC?
ar (ABDE) _ BD?
__ 2(BD)?

~ BD2

__ 4BD?

"~ BD2

[D is the mid-point of BC]

Sol:

/ // i \
Jlr \
é’f [ \b
B D [ o]
We have,

AABC is an equilateral triangle
Then, AB=BC =AC
Let, AB=BC = AC = 2x
Since, AD 1 BC then BD = DC = x
In AADB, by Pythagoras theorem
AB? = (2x)? — (x)?
= AD? = 4x? — x? = 3x?
= AD = V3xcm
Since, AABC and AADE both are equilateral triangles then they are equiangular
~ AABC ~ AADE [By AA similarity]
By area of similar triangle theorem
ar(AADE) A_D2
ar(AABC)  AB?
(2x)?
4x2

3

4



Exercise 4.7

Sol:

We have,

Sides of triangle
AB=3cm
BC=4cm
AC=6cm
~AB*=3%2=9
BC?=4%2=16
AC? =62 =36

Since, AB? + BC? # AC?
Then, by converse of Pythagoras theorem, triangle is not a right triangle.

Sol:

We have,

a=7cm,b=24cmandc=25cm

~a?=49,b%> =576 and c? = 625

Since, a? + b = 49 + 576

=625

= CZ

Then, by converse of Pythagoras theorem, given triangle is a right triangle.

We have,

a=9cm,b=16cmandc=18cm

~a?=81,b%=256and c? = 324

Since, a? + b? = 81 + 256'= 337

* c?

Then, by converse of Pythagoras theorem, given triangle is not a right triangle.

We have,

a=1l6cm,b=3.8cmand C=4cm

. a®=64,b%=100and c?®> = 36

Since, a? + ¢? = 64 + 36 = 100 = b?

Then, by converse of Pythagoras theorem, given triangle is a right triangle.



Sol:

Let the starting point of the man be O and final point be A.
~» In AABO, by Pythagoras theorem A0? = AB? + B0O?
= A0? = 82 + 152

= A0? = 64 + 225 = 289

= A0 =289 = 17m

~ He is 17m far from the starting point.

Sol:

/p

15 m building "\_

U -
B C

In AABC, by Pythagoras theorem

AB? + BC?* = AC*

= 152 4+ BC?* = 177

= 225+ BC?* =177

= B(C3 =289 — 225

= B(C? = 64

= BC=8m

~ Distance of the foot of the ladder from building = 8 m




Sol:

&

12 m

Let CD and AB be the poles of height 11 and 6 m.
ThereforeCP=11-6=5m

From the figure we may observe that AP = 12m
In triangle APC, by applying Pythagoras theorem
AP? + PC? = AC?

122 + 5% = AC*
AC? = 144 + 25 = 169
AC=13

Therefore distance between their tops = 13m.

Sol:
.
/' \
;/r: \
m 'j{ff
/ \
/
/ R
AR | B,
B .D ot e
We have
AB=AC=25cmand BC=14cm
In AABD and AACD
£ADB = £ADC [Each 90°]
AB =AC [Each 25 cm]
AD = AD [Common]
Then, AABD = AACD [By RHS condition]
~BD=CD=7cm [By c.p.c.t]

In AADB, by Pythagoras theorem
AD? + BD? = AB?



= AD? + 7% = 252
= AD? = 625 — 49 = 576
= AD = V576 = 24 cm

Sol:

(o]
]
me

8m

Let, length of ladder be AD =BE =1 m
In AACD, by Pythagoras theorem
AD? = AC? + CD?

= |2 =8%+ 62 ()

In ABCE, by pythagoras theorem
BE? = BC? + CE*?

= |2 =B(C? + 8? (D)
Compare (i)and (ii)

BC?* + 8% = 8% + 6~

= B(C? = 62

= BC = 6m




Sol:

A
.
A
E B
2 m
m |
\
L — ] F
D 12m C

We have,
AC=14m,DC=12mand ED = BC =9m
Construction: Draw EB L AC
~AB=AC-BC=14-9=5m

And, EB=DC=12m

In AABE, by Pythagoras theorem,

AE? = AB? + BE*

= AE? = 5% + 122

= AE? = 25 + 144 = 169

= AE = V169 = 13 m

~ Distance between their tops = 13 m

Sol:

We have,

In ABAC, by Pythagoras theorem
BC? = AB? + AC?

= BC? = c? + b*?

= BC = VcZ + b? ..(i)

In AABD and ACBA

4B =¢/B [Common]

£ADB = £BAC [Each 90°]

Then, AABD ~ ACBA  [By AA similarity]

% = % [Corresponding parts of similar A are proportional]
c AD

= =
Vc2+b? b
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11.

Sol:

/ D 12 cm

; Scm B
Let, AB = 5cm, BC =12 cm and AC = 13 cm. Then, AC? = AB? + BC?. This proves that
AABC is a right triangle, right angles at B. Let BD be the length of perpendicular from B
on AC.

Now, Area AABC =~ (BC X BA)
= %(12 X 5)
=30cm?
Also, Area of AABC =~AC x BD = > (13 X BD)
= (13 X BD) = 30 x 2
>BD=2cm
13

Since, ABCD is a square

Then, AB=BC=CD=DA =xcm
Since, F is the mid-point of AB
Then, AF =FB =~ cm

Since, BE is one third of BC

Then, BE :g cm
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We have, area of AFBE = 108 cm?®

=~ x BE X FB = 108

= - xIx2=108
=>x2=108x2X3X2

= x? = 1296

= x =+/1296 = 36cm

In AABC, by pythagoras theorem AC? = AB? + BC*?
= AC? = x? + x*

= AC? = 2x?

= AC? = 2 x (36)?

= AC = 36V2 = 36 x 1.414 = 50.904 cm

Sol:
A
)
T4
a'l‘ \\
£ O\
//' \'\\_
13cm / \ 13 cm
/ -
/ o\
/ \
/ \
I!__x \
/ —t— \
. [1d \
B D c

In AADB, by Pythagoras theorem
AD? + BD? = 13#

= 25+ BD? = 169

= BD? =169 — 2 = 144

= BD = V144 =12 cm

In AADB and AADC

£ADB = £ADC [Each 90°]
AB =AC [Each 13 cm]
AD = AD [Common]

Then, AADB = AADC [By RHS condition]
~BD=CD=12cm [Byc.p.ct]
Hence, BC =12 +12 =24 cm
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14.

Sol:

B D Cc
2a -
In AABD and AACD
£ADB = £ADC [Each 90°]
AB = AC [Given]
AD =AD [Common]
Then, AABD = AACD [By RHS condition]
~BD=CD=a [By c.p.c.t]

(i)

Sol:

In AADB, by Pythagoras theorem
AD? + BD? = AB?

= AD? + (a)? = (2a)?

= AD? + a? = 4a?

= AD? = 4a? — a® = 3a®

= AD'= a\/3

Area of AABC ==X BC X AD

:%XZaxa\/?
=+/3qa?

We have,
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16.

ABCD is a rhombus with diagonals AC =10 cm and BD =24 cm
We know that diagonal of a rhombus bisect each other at 90°
~AO=0C=5cmand BO=0D =12cm

In AAOB, by Pythagoras theorem

AB? = A0? + B0O?

= AB? =52 + 122

= AB? = 25 + 144 = 169

= AB =169 = 13 cm

Sol:

We have,

ABCD is a rhombus with side 10 cm and diagonal BD =16 cm
We know that diagonals of a rhombus bisect each other at 90°
~BO=0D=8cm

In AAOB, by pythagoras theorem

A0% + BO? = AB*

= A0% + 82 = 10?

= A0? =100 — 64 = 36

= A0 = V36 =6cm [By above property]

hence,AC =6+6=12cm
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We have,

In AABC, AD is a median.

Draw AE L BC

In AAEB, by pythagoras theorem

AB? = AE? + BE?

= AB? = AD? — DE? + (BD — DE)? [By Pythagoras theorem]
= AB? = AD?> — DE? + BD? + DE? — 2BD X DE

= AB? = AD? + BD? — 2BD X DE

> AB? = AD* +%> —BCxDE  ...(i) [BC = 2BD given]

Again, In AAEC, by pythagoras theorem
AC?* = AE* + EC?

= AC? = AD? — DE? + (DE + CD)? [By Pythagoras theorem]
=AC? = AD? + CD? + 2CD X DE

2
= AC? = AD? + 2=+ BC xDE ...(ii) [BC = 2CD given]

Add equations (i) and (ii)
2
AB? + AC? = 24D% + ==
= 2AB? + 2AC? = 4AD? + BC* [Multiply by 2]
=>4AD? = 2AB? + 2AC? — BC?

2AB%42AC%-BC?
4

=> AD? =

Sol:

We have,

AABC is an equilateral A with side 12 cm.
Draw AE L BC

In AABD and AACD

£ADB = 2£ADC [Each 90°]
AB=AC [Each 12 cm]
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AD = AD [Common]

Then, AABD = AACD [By RHS condition]
~ AD? + BD? = AB?

= AD? + 6% = 122

= AD? = 144 — 36 = 108

= AD =108 = 10.39 cm

We have,

£2C =90° and D is the mid-point of BC

In AACB, by Pythagoras theorem

AB? = AC? + B(C?

= AB? = AC? + (2CD)? [D is the mid-paint of BC]

AB? = AC? + 4CD?

= AB? = AC? + 4(AD? — AC?) [In AACD, by Pythagoras theorem]
= AB? = AC? + 4AD?* — 4AC?

= AB? = 4AD? — 3AC*

Sol:

We have, D as the mid-point of BC

(i) AC? = AE? + EC?
b? = AE? + (ED + DC)? [By pythagoras theorem]
b? = AD? + DC? + 2DC X ED

b2 =p? + (g)2 +2(%)xx  [BC=2CD given]

=>b2=p2+a72+ax ()
(i)  In AAEB, by pythagoras theorem
AB? = AE? + BE*
= ¢? = AD?> — ED?* + (BD — ED)? [By pythagoras theorem]
= ¢2 =p? —ED?*+ BD?*+ ED? - 2BD X ED
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2
= c2=p2+(5) —2(5) xx...(ii)
(ili)  Add equations (i) and (ii)
b?+c?=2p2 + 2

Sol:

In AADC, by pythagoras theorem

AC? = AD? + DC?

= b? = h%+ (a — x)?

= b?=h%>+a®+x*—2ax

= b? =a?+ (h? + x?) — 2ax

= b? =a?+c*—2ax by Pythagoras theorem

///,_,
Then, AAPB ~ AAQC [By AA similarity]
AP _ 4B
a0 T Ac
= AP X AC = AQ X AB (D)

(i1) In ABPC, by pythagoras theorem

BC? = BP? + P(C?

= B(C? = AB? — AP? + (AP + AC)? [By pythagoras theorem]
= BC? = AB? + AC? + 2AP X AC .. (ii)

In ABQC, by pythagoras theorem,

BC? = CQ?* + BQ?

= BC? = AC? — AQ? + (AB + AQ)? [By pythagoras theorem]
= BC? = AC* — AQ* + AB* + AQ? + 2AB x AQ

= BC? = AC? + AB? + 2AB x AQ ...(iii)

Add equations (ii)& (iii)

2BC? = 2AC?* + 2AB? + 2AP x AC + 2AB x AQ

= 2BC? = 2AC% + 2AB? + 2AP X AC + 2AB x AQ

[Corresponding parts of similar A are proportional]
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22,

= 2BC? = 2AC[AC + AP] + AB[AB + AQ]
= 2BC? = 2AC x PC + 2AB x BQ
= BC? = AC X PC + AB X BQ [Divide by 2]

Sol:

To prove: BC? = 4[AD? — AC?]
We have, C =90° and D is the mid-point of BC.
LHS = BC?

= (2CD)? [D is the mid-point of BC]

= 4CD?

= 4[AD? — AC?] [In AACD, by pythagoras theorem]
=RHS

Sol

—
B C

We have, 2B =90° and AD? = AB% + BC? + CD?

=~ AD? = AB? + BC? + CD? [Given]

But AB? + BC? = AC? [By pythagoras theorem]

Then, AD? = AC? + CD?

By converse of by pythagoras theorem

£ACD =90°
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24,

Sol:
A
F$\_
/';!/ \.\\\
/ i \\
/ b
A \
\
/ \
& ’:D \a
B D C
We have, AABC is an equilateral A and AD L BC
In AADB and AADC
£ADB = 2£ADC [Each 90°]
AB =AC [Given]
AD = AD [Common]

Then, AADB = AADC [By RHS condition]

~BD=CD= BZ—C ...(1) [corresponding parts of similar A-are proportional]

In, AABD, by Pythagoras theorem

AB? = AD? + BD*?

= B(C? = AD? + BD? [AB = BC given]
= [2BD]? = AD? + BD? [From (i)]

= 4BD? — BD? = AD*

= 3BD? = AD?

Sol:
B A

M In AADB and ACAB
<DAB = £ACB =90°

£ABD = 2CBA (common angle)
£ADB = 2CAB (remaining angle)
So, AADB ~ACAB  (by AAA similarity)
Therefore 22 = 22

CB AB

= AB? = CB X BD
(i) Let zCAB =X
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In ACBA

2CBA =180° — 90° — x
2CBA=90° —x

Similarly in ACAD

£CAD =90° — £CAD =90° — x
2CDA =90° — 2CAB

=90°—x

£CDA = 180° —90° — (90° — x)
2CDA =x

Now in ACBA and ACAD we may observe that
£CBA = «CAD

£CAB = £CDA

2ACB = £DCA =90°

Therefore ACBA ~ ACAD (by AAA rule)
AC _ BC
Therefore — = —
DC~ AC

= AC? = DC x BC
(iii) In ADCA & ADAB

<DCA = «DAB (both are equal to 90°)
<CDA =+2ADB (common angle)
<DAC = «DBA (remaining angle)
ADCA ~ ADAB (AAA property)
Therefore =< = 24

DA DB

=>AD? = BD X CD
(iv)  From part (i) AB?> = CB X BD
From part (ii) AC? = DC X BG

AB?  CBXBD

Hence — =

AC DCXBC
AB? _ BD
AC?2  DC

Hence proved

Sol:

Stack
0 A

Let OB be the pole and AB be the wire. Therefore by pythagoras theorem,
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AB? = OB? + 0A?

242 = 18% + 0A?

0A? = 576 — 324
OA=+252=V6X6x7 =67
Therefore distance from base = 6v/7 m

Sol:

/ II 500 km
W B 1 -

- r—— O =
1800 km

\J S

Distance traveled by the plane flying towards north in 1% hrs

=1000 x 15 = 1500 km

Similarly, distance travelled by the plane flying towards west in 1% hrs

= 1200 x 1% — 1800 km

Let these distances are represented by OA and OB respectively.
Now applying Pythagoras theorem

Distance between these planes after 1% hrs AB =vV0A? + OB?

=,/(1500)2 + (1800)2 = /2250000 + 3240000
=+/5490000 = /9 x 610000 =300v61
So, distance between these planes will be 300v/61 km, after 1% hrs

Sol:
Let ABC be the A with

AB=(a-1)cmBC=2vacm,CA=(a+1)cm
Hence, AB? = (a—1)?=a?’+1-2a

BC? = (2va)” = 4a
CA2=(a+1)?>=a’+1+2a

Hence AB? + BC? = AC?



led Aat B




