9th class Math Exercise 9.1

Q. 1 Find whether the solids are similar. All lengths are in cm .
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Solution:
Let L,, W; and h, are length, width and height of smaller cuboid.
L,, W, and h, are length, width and height of larger cuboid. The

ratios of corresponding sides:
Ly _ 5 2

75

LTS T T )

wy 3 2
NOW, Wz = E = 5 ---------- (ll)
Now, };1—12 =-= g ---------- (i)
Fro

Since ratios of corres
(cuboid) are similar.

Q. 2 In triangle ABC , the sides are given as mAB = 6 cm, mBC =
9 cm and mCA = 12 cm. In triangle DEF , the sides are given as

mDE = 10.5 cm, mEF = 15.75 cm , and mFD = 21 cm. Prove that the
triangles are similar.

the given solids

A F 1575¢cm g
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B 9 cm c.
Solution:
In A ABC,

mﬁ=6cm,mB_C=9cm,mC_A=12cm
In A DEF.



mDE = 10.5 cm, mEF = 15.75 cm, mFD = 21 cm
Now, take ratios of corresponding sides:
mAB __6cm 60 4

L ()

mDE ~ 105cm 105 7

mBC 9cm 900 _ 4 (ii)
mEF  15.75cm 1575 7

mAC _ 12 cm 4

I (i)

mACD o 21 cm 7

From (i), (iii) and (iii)

mAB mBC mCA

mDE  mEF mFD
Since, ratios of corresponding sides are equal which proves that
triangles are similar.
Q. 3 In the figure below, A ABC ~ A DEF.mAB = 12 cm,mAC =
20 cm and mBC = 16 cm. In A DEF,
mADE = 6 cm. Find mDF and mEF .
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Solution:

In A ABC, mAB = 12 cm, mBC = 16 cm, mAC = 20 cm In A DEF,
mDE = 6 cm, mEF = x, mDF =y
Since A ABC ~A DEF (Given)

So ratios of corresponding sides are equal i.e.



rmm_nﬁc_mﬂf
mDE mBF  mbDI

12_16_20
6 x y
12 16 d12 20
=>—=— and —=—
6 X 6
16 20
>2=— ,2=—
X y
2x =16, 2y =20
_16 _20
= YT

x =8, y =10
Thus mEF = 8 cm and mDF = 10 cm
Q. 4 Find the value of x in each of the following.
(i)
Solution:
D
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In the given diagram we can see two similar triangles A ABE and A
EDC. This is because £BAE = £DEC = 90° and 2AEB = #«DCE
(vertically opposite angles). The ratios of corresponding sides of
similar triangles are equal:

2em

nﬁﬁ_mﬁi
mDC  mEC
X _75
1.2 3
_7.5><12
*=73
x=25x1.2
x =3 cm

(i) Solution:



mBC = (6 + x)cm

mBD = (8 + 3)cm = 11 cm
Since, A BEF ~A BCD
So corresponding sides are proportional.

mBE _ mBF
mBC mBD
6 8

6+x 11
= 11X 6 = 8(6 + x)
66 = 48 + 8x
66 — 48 = 8x
18 = 8x
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x = 2.25 cm

Alternate method
Since EF||CD, so by proportion.

mBE  mBF
mEC  mFD
6_8
x 3
6 X3 =8x
18_
8—x
225=x
x = 2.25cm

(iii) Solution:



In the given triangles,

msC = m«sF

msE = mzE

In two triangles of two angles are equal the third angle must also be
equal.

msD = m«G.

So A CDE ~A FGE
In similar triangles, the ratios of corresponding sides are equal.
corresponding sides are equal.
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= x=2.19 cm
Q. 5 A plank is placed straight upstairs that 20 cm wide and 16 cm

deep. A rectangular box of height 8 cm and width x cm is placed on a
stair under the plank. Find the value of x .
Solution:
First we lable the figure as A,B,C,D,E, F as shown in fig.
’ A
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Uy

xcm M

{8 em\ O
16cm

I
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E F 20cm D

Here mCF = 8 cm



In rectangle opposite sides are equal
mBD = mCF = 8 cm
= mBD = 8 cm
mAB = mAD — mBD
mAB = 16 cm — 8 cm

mAB = 8 cm
Since, A ABC ~A ADE, So their corresponding sides are proportional,
l.e.

mAB_mBC
mAD mDE
8cm_ X
16 cm 20 cm
— X =
16 20cm = x
160cm_
16 7
10 cm = x

=x =10 cm

Q. 6 anwho.is 1.8 m t S3s a0.7 in le g at
thi telephone go % % ow, i N & "l
of the pole. 09 1

Solution:

A 0.76m B D 3m E

So ratios of corresponding sides are equal.



mﬁ_ mBC

mDE  mEF
0.76 m _ 1.8 m
3m  h
3 h
0.76 1.8
3
——X1.8=h
=076 < 18
5.4 .
> =
0.76
>h=711m

This height of pole is 7.11 m .
Q. 7 Find the values of x,y and z of the given figure.
Solution:

AN,

; D

s 4 &
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I(r;n%)t;angled A ABByby P (mAB)? = (mBD)? +

(10 cm)? = y? + (6 cm)?
100 cm? = y? + 36 cm?
100 cm? — 36 cm? = y?

64 cm? = y?
= {y? = /64 cm?
y =8cm

In right-angled A ABC,
(mAC)? = (mAB)? + (mBC)?
(x +6)% = (10)? + z2
x?+12x +36 =100 + z2 ... ... (i)
Now, in right angled A BDC
72 = x2 +y2

put it in eq. (i)



x2+12x + 36 = 100 + x2 + y?

x2+12x +36 =100 + x2 + 64 (* y = 8 cm)
x?+12x + 36 = 164 + x?
x?+12x — x? =164 — 36

12x = 128
128 32
YT T3

X = 10§ cm
Now, putting the value of x and y in

eq. (i) )
= (10%) + (8)?
1024

2" | 64
z 9

1024 +:576
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2 1600
z? = |[——

9
40
zZ=—

3

= 13-
Z 3CI’I’l

Q. 8 Draw an isosceles trapezoid ABCD where AB||CD and mAB >
mCD.

Draw diagonals AC and BD, intersecting at E. Prove that A ABE is
similar to A CDE. If mAB = 8 cm, mCD = 4 cm, and mAE = 3 cm, find

the length of CE.
Solution:

(i) In A ABE and A CDE, AB||CD.



A B
[vertically opposite angles]
m«£ECD = mzEAB
[alternate angles of]|lines]
m«£EDC = mz£EBA
[alternate angles of]|lines]
Since three corresponding angles are of triangles are equal which
proves that given triangles are similar.
(ii) mAB = 8 cm
mCD = 4 cm
mAE = 3 cm
mCE = x =?
In similar triangles ratios of corresponding sides are equals.
mAB  mAE
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Thus mCE is 1.5 cm .
Q. 9 A regular dodecagon has its side length decreased by a factor of

\/%. If the perimeter of the original dodecagon is 72 cm . What is the
side length of scaled dodecagon?
Solution:

Perimeter of original dodecagon = P = 72 cm length reducing factor
1
vz

We know that regular dodecagon has 12 equal sides, so



Perimeter =12 X L
72 =12 XL
72

-t
6=1
=>L=6cm
Since length of original dodecagon is reduced by a factor iz SO,

1
Length of reduced dodecagon = — X 6 cm

V2

1
=—X2X3cm

V2

=—X3cm

V2
=2 %3 cm
=3v2 cm
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