.Si_milar Figures

Students’ learning outcomes
the students will be able to:

At the end of the unit,

6. Area and volume of similar figy.

SRR e T . Iygon
. Identify similarity of po AN similar
. Solve problems using the relationship between arcas of similar figurg
and volume of similar solids. | '
y Geometrical properties of regular polygons, triangles .
parallelograms. ] : 1T
. Solve real life problems that involve the properties of -

Ilelograms (such as building architumural

polygons, riangles and paralict ‘
structures, fencing, tiling, painting and carpeting a room).

Example 1: If one pair ofcorr'espo‘nding sides are parallel 1o each
other, then the triangles s0 formed as shown in the figure are

similar, i.e., In the figure, AB is parallcl to CD and ‘

m LAOB =m £DOC (Vertically opposite angles)
mZLA=mLD (Alternate angles of parallelines)
mLB=mZLC (Alternate angles of parallellines)

Since all three corresponding angles are equal, |

So AOAB~ AODC

The ratio of corresponding

sides are equal i.e.,

mOA _mAB - mOB )

‘ m—()—D —'IHEC- III—O_C_'

3 3
38 42 348

-l e | .

7 T .

So, the triangles O4B and ODC are similar.
Example 2: In the triangles XBC and XDE, find the value of X
andy. bl ‘ ‘

Solution: Since Ez‘is parallel to E) so the triangles YBC and

T simﬁ‘r,_so, the ratio of the conesponW

D
";X X _|_8
- ol 27
R :
'Z it 201 —2—7-x4=267cm
2 _]_'—8- = Y= 4
o = 27 )—]—8x2=3cm

glvl‘.z Sim“;,rity of Quadrilaterals

prample 3: The Quadrilateral ABCD has sige
(engths mAB = 5c1ﬁ. mBC= 8 mCD= 10 an, 2
m/’”“) ;.]Zcm, and its angles are m.24 = 900,
nB(= 1202 and mZC = 90°. Quadrilateral
EFGH “has side lengths mEF i 10 cm,

12em

<
24 cin

ASemp

,,,'[7(;' = 16 cin, mGH = 20cm, mEH = 24 ¢m
aid its angles are m<E = 90°, msF = 120° and :
il = 66’{ Prove that the quadrilateral ABC| D(is similar to the q:::d:;.:!m - |Frr
(Diagrams are not drawn o scale). ‘ R GGk
Solution: We see that in the quadrilateral ABCD:

: m£D =360° = (90° + 120° + 90°) = 60°.
In the quadrilateral EFGH, m £ G = 360° - (90° + 120° + 60°) = 90°.
pr, check if the corresponding angles of the quadrilaterals are
congruent: :
mZA=m LE=9°mLB=mLF=120°,m £LC=m LG =%°
andm £D=m £LH=60°. .
Next, check the ratios of the corresponding sides:

T AB _ — mBC_8_l
hildep Tommr  mAB_3 1 TR AR
atio of AB' o L‘_I"' - TREY Ratio of BC to FG TG 16 2
§ D _ __ map_12_1
Ratio of &5 10 577 - "2 =102 1 atioof AD 1M : 5773577

; L) . 70 2 m -
mGH 2 and  the

Since the corresponding angles ar congruent

1
(with a ratio of —2-), so the

“rresponding sides are ‘proportional
quadrilateral EFGH.

Quadrilateral ABCD is similar 0 the
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+ Find whether the
:::-:rl‘cll,‘l,\:x:nll;::le‘similnr givm_l llmi
one of the angle between sides is 45
in both the parallelograms.
Solution: Since opposite angles in & parqllelogrnm ﬂl.‘c equal g
adjacent angles are supplementary, SO the corresponding ang| iy
both parallelograms (45°, 135°, 45°, and 135°) are equal. So_
parallelograms are similar. o
Measure of the base of smaller parallelogram, b1 = 2units
Measure of the base of larger parallelogram, b2.='6 units,
Measure of the height of smaller parallelogram, /1 = 1 unit

Measure of the height of larger parallelogram, h2 =3 units,

. b 1
Ratio of corresponding lengths arc cqua\l. i.e., —

|=

=

< IS
o | —

_b_; =§and .

A

~
=

Therefore, L ¥ 3

b, h ‘
Example 5: The perimeter of a regular octagon is 48 cm. Another
octagon has sides that are 1.2 times the sides of the first octagon,
What is the length of side of the second octagon? -

Solution: Perimeter of first regular octagon = 48.cm ™
e 48

Side length of first regular octagon = —8— =6cnn

Side length of second regular octagon =:6.x 12=72cm.
EXERCISE [JEEH

1. Find whether the

solids arc similar. All

lengths are in cm.

Sol: "Small Cuboid Bigger Cuboid

4x3x5  6x45x75

The lengths of the side are in
4 is in correspondence wjy, N OfrcspnnancC'

Ratio of 4 to 6 =5=2
. 6 3

3 is in correspondence wig 4,

Ratio of 3t0 4.5 =-3-0=Z
. 45 3

5 is in correspondence wigh 75

. N\
Ratioof 7t0 7.5 ==—-%
075 7553

The ratio ‘between the sides i e

M. ual,
- cuboids are similar, qual, hence both (he

1575em £

In triangle ABC, the F,

-3[663 are given as
b]ﬁ: 6cm, m BC=9 cm

and mCA =12 cm. In
triangle DEF, the sides are

s o B 9cm C "
given as m DE = 10.5 cm, m EF = 15.75 cm, and m FD = 21 cm,
Prove that the triangles are similar.

Sol: AABC ~ADEF
- The correspondence is as follows

I AC——TD
2 AB«—ED and
3, BC «——>EF

R
Ratio between 1% pair =37 = 0.571

_ :
Ratio between 2" pair=705 - 0.571
. ——=0.571

' Ratio between 3 pair=15.75
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Since

Hence the similarity between the t‘wo
3. Inthe given e
figure, A ABC~2 DEF,

m AB =12cm,

m AC =20 cmand E

m BC =16cm. In AEF,
m DE =6cm. Find

rrespondences is the g,
. " [
triangles is established,

the ratio between the co ‘

P g

12 cm

—

MBF andeF. v D

Sol: ADEF ~ AABC. Find the s

12_J6
6 EF

Thus, m EF =8cm and mDF-=10cm
4, Find the value of x in¢ach of the following:

P

‘mDE 6

C . -16cm ¥
ides E'and D. ;
mA ’_ mA

mﬁ ‘m

|

=]

5

20 12

i)

mDF =

N

mDF =10

o —

g ‘% \
6 8
. 3
6 8
3
x =27
4 B 55395
x =225cm
E 2
(i) 2L e
p =M
1 2
O\ D =2.19¢m
& 5 A plank is placed P

straight upstairs that is 20 em
wide and 16. cm deep. A
réctangular box of height 8 cm
“and width x cm is placed on a
stair under the plank. Find the
value of x.

Sol: As AED and FTB are similar.

locm

AV J0¢m

20-x _x
8 8
8x <160 - 8x
8x + 8x =160
16x =160
x =10cm

SIS A
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1.8m tall casts

-

6. A man who is
length. If at the sam¢ time a telephon®

find the height of the pole.

APQR = AABC
mZA = mZ£P
mZB = m£Q = 90°
BC =3m
- RQ = 1.8 m
pQ =.76m
AB =xm
3 076
18x3

76
=711m:

Sol:

x=

T Find the values of x, y
and z in the given
figure.

10 e

A -

—
a shadow of a 0.76m, in

pole costs a 3m shadgy,
]

.76m Q

&

A 3m B

Sol:
In AABD !
AD =6cm -
AB =10cm
(BD)? = (AB)? - (AD)* =
BD =y = 8cm.

ABC is a right angled AABD is another right angled A-

100-36=64

/

AABD ~ AABC

ZADB = BAC = Each 9¢°

£B ~ £ZB Common thirq angle
/BAD=/C

.. AB~BC;AD ~ AC;BD< 4
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x= 10-3' y=8

Draw an isosceles trapezoid ABCD where AB I G
8.
and mAB > -5. Draw diago

at E. Provge that AABEiuigihr

nals 7&_ and EE, inte.—,ecﬁng
to ACDE. i mAB =8 cm,_p,

5:4:-,;.&'15 =3¢m,ﬁndtbelengthofCE.

D 4cm C

Sol:

1. Draw
segment AB equal to Scm.
2 Draw an other line
segﬂd’ﬂCDethoMEi
10 AB at amy distance.

1 Join BC and DA.

ABCD is the required trapezium.
s Join AC and BD diagonals crossing each other at E

Mazking angles £1, 42,23, Z4, 25 and £6 shown in the
Consider the As ABE and CDE.
/3 = /6 Vertically opposite angles.

a2 line

£l =/5 Altemnate angles -

£2 = /4 Alternate angles
MBE=ACDE  ..(1)

—

"8 (B
AE ~ CE Sldcsrac'"g"qu&langl': of 5 —
—Q- = —4-- Milar ‘.,‘1:_\-,5":
AE CE
4 x AE
CE= x8 =/;=1=]5 -
g, 1Tae0

Thus, the final answer is: CE = | 5¢m

9.

A regular decagon has its side s
4 2

I
f—.If : F
el Wy the perimeter of the original decagos 5

72¢m. What'is the side length of seal ,
Parameter of the Decagon =72 cm
No. of sides of Decagon =
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/"_\

=T
6xf 62 3fcm

(i)

S 0,“,,0" (1) Smce two pairs of Con'espond
mg ang

(iii) The quadnlaterals PORS and
PO —35cmandm'XY 25cm.
R

P 35cm

(iv)

3cm

€,=

A,=135cm’

XYZW are similar wherem

(v) \

A= 153 ey’
833 em

les are equy)

S0

slmllar figures.

4_( Y
A\
© - Here f{=24cm, fr=15cm. 4> =25 cm?
: s A=lyemr, 4=
\\/ i=[&‘1'
; 5 105
ﬁ=(§l
25 \5)
6
A = —x25 = 64cm’
| .I = 64cm
(i)  Apply formula:

.‘ ‘_‘1I-— I| :
; 4, \f,
) ‘42=..,

Here ¢, =10cm, 2= 25 cm, A, =40cm’,

40 (IO):
A \B

40 _4
4 B

5 ?
A= 40x —4—— 250cm
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e

__./’ /, . . .
(iii)  Itis given that the Q“"dﬁlmcml PORS 18 similar 1o

quadrilateral A} .

4 j,._]
4, |1

Here (=35 om, (>=25cm. A = 2, Ay =98 em’
o8 (25
4] )
98 S

4= 49, 98=192.08cm’

25 ' '
Since two pairs of corresponding angles in both triangleg

(iv)

are equal, so triangles are glmxlar.
4 [ 4
4, (0

HCI’L‘”:?‘ ’3=3Cl'n. ,4|=13.5Cm2. A3=24cm2

(Taking squarc root)

" =2.25em R
g for similar spheres
TR AL
A1 ,"2
g =5 1= 199 A,=153cm?’, A~ 833 cm’

. 49

r ’ 9

A ¥ =— Taking square root
[7) 449 S .

= r=3cm

~ |
I
N w

Example 7: Two polygons are similar with a ratio of

corresponding sides being 3 If the area of the smaller polygon is

54 .cmz, find the area of the larger polygon.
So_lution: The ratio of the areas of two similar polygons is the

square of the ratio of corresponding sides.

8o, Area of larger polygon _ ( 5 )2 _25
Area of smaller polygon \3 9

Therefore, Area of larger polygon = %éx 54=150 cm’
Example 8: Given that BC || DE, prove that the triangl;es ABC

and ADE are similar.
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o ———

—_— — I N = e
i IimAB=3em and m BD = 1.2 em, find 1% _ EXERCIsm
. Oy, :

of AABC to the area of AADE.

pe ratio of the areas of similar figures if the ratjo

(i) Ifareaof A4DEis 125 om?, find the area of 4 . ; find t,ponding lengths are:
, ¢
area of trapezium BCED n o“beil‘(:;"" 1:3 (i) 3:4 i) 2:7
Solution: Since mZA =m LA (common),mZB =y, , s ' (i) §g:9 (v 6:5
a'ndm . & ’ Il . . .
ZC = m £E (Corresponding angles of parallel lines B¢ and EE ol If the ratio of the length is b Then ratio of their areas is
Hence A4BC s similar to AADE. o b
B Mo(h
PR 3 B (1,), »

mAD 3 3 5

(i)R,atioinle‘ngtlflisl:3=3

PR Al-eas= l)z —.1_
o s 3) 3
Ratiois 1:9

) 3
: 3
\ @) Ratio3:4org

B » , 2 :
C Ratio in Areas = 1) =-9—
; 4) 16
Arcaof AABC (1, F 7 29 - Ratioin9:16 -

—— ] el N Nl — . o ; ; 2
Rt o B 5 (5) 25 (ify Ratioinlength=2:7=3
(ii) Area of AADE =125 cm? : (oY 4

Arca of AMBC 49 : : RatioinAreas=(-7-) =
125 25 | ,

Ratio in 4 : 49

49 s \
= Area of AABC = Zx 125 =245 e’ (iv) Ratioinlength=8:9 or%

Area of trapezium BCED.= Area of AABC — Area of AADE Are (8)2 =
Ar WSO | | g
=245 - 125= 120 cm’ — i
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P ; 6
(v) Ratioinlength=6:50rs

2,
0}

(iii)

v)

Sol:

®

6 2
Ratio in Areas = (—)

5

_3
25

Ratio =36 : 25 .
Find the unknowns in the following figures:

U

4. =20cm’

s

-

10 cm

(iv)

A=2 / A.=18am’ Y,
/ \

3.6cm

576 ¢cm

I15¢cm

. 20em

I®Area A, =240
2 Area Ay =17 . y & i,
At 10Y A4,=240 em’ ’
r-_, 5 (?) ._.l : 6¢cm
' 10 cm
240 _100
A2 36 V
240 x 36
Ax = 16(0 cm?= 86.4 cm?

/

(i)

(iv)

Al=60 5 A2 =7

2 2
Al ll_) _(ﬁ) =@
a ) \20) ~400
60 225 '\, _60xA00
To Q00N ¢ 225 M

Az =106.67 cm?

h= 3.6A1 =97

; A= ; / 4,=18cm’ \

3.6cm
A =18 cm?
A _ (1)
Az I,

.

N2
i) x18
5.76

§.76 cm
h=15.76

A1 =(.643)* x 18 =7.031 cm?
Ar=?;1=15hL=12
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A =96
A () L, (1Y
Ay = 150 em?

4 3
v A= 3§cm° : Az =63 e’

Solution: A "‘-3';‘.I|*-3un
3
A ‘%‘Cﬂ\’.b*‘?
A =63em
Since figures are similar, therefore.
2
2-@)
A b,
B y
£ o _(.3_)
63 \h
25 _9
7 x 63 E
25 _9
441 }17
23 £
- 241 " 9
441
35 P\
3969 2
25 2
158.76 cm = I;
= I} =158.76 cm
1=12.6

i s ) T ——
— mlhul ared f" AABC = 36 oyt and

A= 0em:

mﬁﬁ =4 em, Find

(n) the aren of AADE |
(h) the mred ol
grapezium BCED

Area of ABC = 36cm® = Ay

Mensure of AB = By, = 6em

Measure of BD ¥y, = 4cm

Find (u) Area of ADE A Arca of Trap. DBCE.
_Length of AD = L2 '

Solt

= AB + BD
1 =6‘+4=IO

.
-

BC||DE
AABC ~ AADE

2
Hence - '—:—' =l
‘ 2 12
36 _(6Y_36
‘Az \10) 100
A = "{;éwoﬂoo
Now, A,+ BCED =100 cm’
Area BCED =100 - 36 = 64 cr®
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Sol:

Sol:

Given that AABC and ADEF are qmnlnr,w“h\ae

factor of k = 3. If the area of AABC is 50cm?, fing ‘:
area of triangle ADEF?

A D

Z>

4]

Ar =9 Az=9 x 50 =450 cni?
Quadrilaterals ABCD and EFGH are similar, with a

- 1 \ .
scale factor of k = = If the area of quadri!ateral

ABCD is 64 cm? find ‘the area of quadrilateral EFGH
Area ABCD =64 em® = A,
Area EFGH =A;="7? .

Scale factor k =;l£

sol:

{Thc are

il

Az =16 A1 =64 x 16 .
As = 1024 cm? .
as of two similar triangles are 16cm2 and 25¢pn2
what is the. ratio of a pair of corresponding sides? -

A= 16 cm?; Az =25 cm?
et the corresponding lengths be /; and /,

or

j) e L 4
| - T .
12 2 : 12 5

' 4

Hence, scale factOr = g

The areas of two similar triangles are 144cm® and
81cm?. If the base of the large triangle is 30cm, find the
corresponding base of the smaller triangle.

i\ Area  Ar =144

Az =81
Let the Kfactor=x=11_I
02
A _
Az _.
_lua

e =731

- els
[=~.

x:

=
[

Hence, scale factor is-
L =30
L =30 or b T

i
= ’ﬁx}()/ _45
){/2 2

=22.5cm

°|

“~
)
=

er
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- \
8. A regular heptagon is inscribed in a larger repy,

heptagon and each side of the larger heptagon is 1.7 timey the
side of the smaller heptagon. If the area of the smaller hcp'“ﬂﬂn
is known to be 100 cm?, find the area of the larger heptagon,

Sol:  Let the side of the smaller heptagon = h

= side of the larger heptagon = 1.7 h
L=17h

Area of smaller heptagon Ay = 100
Then Area of bigger heptagon = Az

2 2 2
A_(4) . =(L)
A () (17 1.7
Ae= =D __100x(17?

-

17

=100 x 2.89 = 289 cm’
Example 9: Find the unknown volume in the following similar solids:

w (in) -' '
<>
S

4em

Solution: (i) /,=25cm. /,=4cm

= -(—’ V, =200x EE
{, * 125

V,=819.2 em’

(if)

(il
(iii)

)

[0

i

10 \__tle diameters of the bases of the

similarity of the cones.

AN

L —

Using formula

v 5)’ [f,=5cm,/3:7cm
6T'6=(7 V=2V, = 686 om
vy 128

=
686 343

125
:—-—-X686
g 343

2 ”2

=250 ém"

pxample 10:°A solid cone C is cut into two pieces A and B with

| sloping edges 6 ¢m and 4cm. Find the ratio of:

—~

conesdand C. ‘ 2
; [s)
%

> the area of the bases 40f the cones A4

X

W

and C. ‘
the volumes of the two cones 4.and '
15 : -

- If volume of cone 4 is 72 cm?, find the volume of solid B.
Solution: Let diameter of cone 4 = d;
Diameter of cone C=d>

The ratios of the corresponding lengths are equal because

ﬂ=ﬁ:£
dy ¢, 10 ,
=§ ie I,}' —2
5 - .y l,': _5
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: —~ |

Arca of cone C

=@T-°'
458

Volume of cone A (r. )"

(1)

—
T

(i)

I‘Z

Volume of cone C

=[§)“_27
5) 125

(iv)  ¥1=Volume of cone A = 72 cm’
}>=Volume of cone C="?

k(4
A i

2_ 2
v, 125

_12x125 |
= < 97 =333-cm’

Vol idB= '
ume of solid B8 = Volume of cone.C = Volume of cone 4

i
=333-—72=2(,]1 em’
3 3

Exa - '
mple 11: The mass of sack ofrice is 50kg and height 4m.

Find Ami
g ,,,t; maxs‘s a;f ;: ﬂ:n:;: sack of rice with height of 6m.
Height of smaller sack l'er e
of rice hy = 4m
Mass of larger sack of rice w2 =7
Height of smaller sack of rice h2 = 6m

Using formula % ={£Jr
W L hl

*

27x50
W, = ———g—"’ = ] 6875 kg

. The ratio of the corresponding lengths of two.

drical cans is 3 ;2.
() The largercylindric
: etres. Find the surface area of t

square m
The smaller cylindrical can has a vo

dithe volume of larger tin can.
flarger can = 41 = 67.5m” -

E,ample 12
milar cylin
al can has surface area of 67.5

he smaller cylindrical can.
(il lume of 132 cubic
metres. Fin
Solution: (i) Surface area 0
Surface area of smaller can = A2=7
f

Ratio of corresponding lengths is -I—’- =

9| w

Using formula for arcas of the similar figures:

dEae
A, fy ‘
27_-§=(3) iR 67.5x%= 30

Sy, e
(i)  Volume of smaller can=

J2=132m°
Volume of larger can = i=?

e of similar figures: & (LI_J
v, ¢

2

Using formula for volum

v 3Y ; 27
1’3'5’(5] = F=pxEleuss e



https://v3.camscanner.com/user/download

EXERCISE BEB

The radii of two spheres are in the ratio 3 , 4,

1.

hat il
the ratio of their volumes?
. : 3 2
Sol: i: L =k AL
V. L4 .
v :
or —l=k3
- V2
n_3
T
4 (3}&
» \4) 64
27
VvV Vo ==
i
2.

Two regular tetrahedrons have voluhés in"“the ratio
8:27. What is the ratio of their sides?
Sol: V,:v,=8. 27

Vi_38
Va, 27

»

If /) and 1, are the sides of tetrahedrons then

3

il =2«

i 27 :
3.
What is the ratio of: -

(i) their heights (i)

Vi:V2a=64:125

their base areas?

Sol:

Two right cones havye volumes in the ratio 64 : 125

|
]

3

e ———
o ght circular cone of base radius r ang p; ghth
0 -

1
="-7tl’2h.
is giveP g .
Ratio ofhgight et |
3
Vi _(h
V2 B
BTSN ﬁ)’hi
o ’hj{i “\1z5) 75
. : ' 2
‘ ﬁz(i) =§§
| (ii) . Az 5 . e l-d
issi i following similar solids.
4. Find the missing valm‘: in the fo
: (ii)
M E
¥ !&pl = N ¥ o= 1336¢m . o ; e
- (iv) ﬁ
(iii)
7 4,7 392 em’ @ ’ |
K, 2 .- 162¢em . .
K= 729 ¢m
(@) :

.~ 1536 ¢m’
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— T /
Sol: ) Vi=? e
: \,’:=IS36 12:16
vi_(4)
. T
N ]
SR E) %1536
Vl‘(}"‘) sz—(w
2
o
_qa’ SAERREI0 . £48 o
V= (16)3“536 4096
(i) .
C
-3 T
W <
v,=2 . V= 171%0N
M: Il = 2,5 12 = 8.75 (
Vi=?2  V=1715
Vi (1Y ‘
V; Z
3’ 3
vV =(Ii} sz=(82;755) x171.5
2 . i
15.625x171.5  2679.68 :
T
: 669.922
(ii) A-‘
'~7 A,= 162 e

i e

V.=729 cm

3';;!:

(iv)

@i

(ii)

>

AI =392 Vl \
Az =162 v, "
2

‘é‘L e (I_IJ or L' e ii
on ho A,

2 12 AZ EJ =2

(392Y:

Vi=ge] ox729= :

. kl62) X129 =274 cnp

The ratio of the corresponding lengths of two sim

canonical cans is 3: 2.
The larger canonical can have surface o
Find the surface area of the smaller canonical ¢

y f 240 nt.
The smaller canonical can have a volume 0

i an.
Find the volume of larger canonical ¢

area of 96 nr.
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)
s— e I T e,
d== '
Sol: () h:k=3:2 L, 2
A=9 A =7
R 2 a
2) A,
A = '096 x—;- =40
4
96)( —9— = 42.67 mz
(ii) V2 =240 , Vi =?
Vi _(3)_27.7x240
v. " 2)78 8 e
V) =810 n° i
6. The ratio of the heights of two similar cylindriqal Water ;
tanksis 5 : 3.
(i) If the surface area of the larger tank i$:250 square -
metres, find the surface area of the smaller tank.
(ii)  If the volume of the smaller tank i/270 cubic metres,
find the volume of the larger tank.
e (¢ & B
Sql. ) hfh—S._3 or g
A =250 Ar=?
A _ (k) (3 ) 9
A \p) \5) 25
A= 2 x250=90 2
D T =
- 25 %
(ii) V2 =270 V=92
e

. Interior angle of regular decagon =

.Example 15: A parallelogTam'

Vi _(5) 125
V2 (3) —77 \ -
V=12

27"‘2?0’ =1250 7

gxample 13: Find the measure ofgaeh; 3
TI0r angle of , regular
pentagon

Solution: g anglé = w

n
_G-Dawr_siy
s o

Each exterior angle is: 36_0° =70
Lach :

Example 14: A tessellation is created using a combination of

regular pentagons and decagons. Find the sum of the angles at a

vertex where a pentagon and a decagon meet.

SOlutio'nﬁ
(n—2)x180%

_(10-2)xI80°_ 140
10 10

Interior angle of regular pentagon = 108°

Sum of angles = 144° + 108°= ~952°. Since, angle sum 360°.

Tessellation cannot be done. £10
shaped room has 2 a8

he room using
Metres and a he1ght of 8m. Babar wants to carpet ¢

f carpet do he need?
1olls that cover 20 m 2 each. How-man

y rolls 0
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x height = 10 8 = 80

Solution: — base

» i« 'l =
The arca of the lmmllclogr.m

Jength s metres. : . . '
Solution: Draw perpendicular from A4 10 side BC at point D, In th,
olution: »
i oled triangle ABD: ‘
perpendicular
b | s

oo
il Hypotenus¢
mAD . 3
—_ > mAD=-—"3
s ' _ 2 » |
. | | 3.
= —l-x base x height=—X§ X _‘/_—_s
2 . 2 2

B

—5"

4

Using trigonometric ratios:
¥
2

Area of triangle ABC

Area of triangle ABC=

Example 17: Ali wants to create a floor design that uses regular
hc?xagons (each with a side length of 1 metre) and equilateral
triangles (each with a side length of 1 metre) to cover ?
rectangular area measuring 10 m by 5 m. Find how many
gczl(azt;ions: and triangles Ali will need to completé the tessellation-
ution: To find the area of an equilateral triangle with side

length s, we can use the formula:

1

) Q|

—

B

o & L

Arca of a trianglc =

tiple by 6 (since there are 6 triangles)

3 , 35

S

Mul
Area of a hexagon = y
.

2

* i Ky 33
e of 8 hexagon = 575" = Sl 255

j i i V3 B
of an equilateral triangle=\—x s* ~ 3 .
- ! EE g my 0433

Area of the rectangular floor=10m x 5m
: , =50m>

Determine the arrangement: Assume a pattern where one

hexagon, 1S surrounded by 6 triangles. The area covered by one
 hexagon and the 6 surrounding triangles:
Total area covered by 1 hexagon and 6 triangles
L2598 m%+ 6 x 0.433 m? < 2.598 m’ + 2.598 m® = 5.196 m?
Calculate the total number of hexagons and triangles needed:

50 m’.
~9.62 sets-

5.196 m*
ts of the pattern. Therefore, we need:
« Triangles: 10 x 6 =60
le a square patio with an area of 100
e both square tiles and triangular
0% of the tiles
tiles of each

© Numiber of sets =

' Rounding up, you can fit 10 se
« Hexagons: 100
Example 18: Falak plans to ti
square metres. He decides to us
tiles, each with an area of 0.25 square metres. If 6

- will be squaré and 40% will be triangular, how many

shape are needed? : ‘

Patio Arca _ _192
Tile Area 025
= 400 tiles

Number of square tiles =400 x 0.6 =240
Number of triangular tiles = 400 0.4 =160

Solutibn: Total number of tiles =
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| EXERCISE

What is the sum of the interior anp
decagon (10-sided polygon)? . 3
(i)  Calculate the measure of each interior
a regular hexagon,

What is each exterior angle of a regular Pentagons

If the sum of the interior angles of a Polygy, "
1260°, how many sides does the polygon haver

. 3 nx-3
Interior angle of regular inside dlagqnals JT))
_180(x-2)

n

" 360
Exterior angle = iy

Where n is the number of rides

(10-2)180
10

Sum of all interior angles- = 144(°

L@ gles o \

gl(! of
(iii)
(iv)

Polygon

® x =10 Interior angle= 144°

: 6-2)18
(ii) Hexagon n = 6 Each interior angle = M

' >36}86x4
T o= 1200
s £ ;

(iii) Pentagon n =5

Exterior angle = 3—22 F 7%
(iv) Total sum of interiér angle = 1260°
No. of sides = (n-2)180°
if n, then total sum (n-2)180 = 1260 -
7 ;
n_2=%ﬁ . n=7+2?9
- KA

nine sided polygon,

T

—

In a parallelogram 4p
2‘ w 'y mAB ”
Ny e Caleulygq alt) t"“"'TD\

h = —

Area=10x -8 8
, 2
=302
=42.42 cn?
3, In, a parallelogram D .
ABCD i m £DAB =100, fing

‘wthe measures of all other

‘ ‘ angles in the parallelogram,

Sol:  * ZA =7¢°

70°
T gt 5
- £C = opposite vertex = 70° ]
£ZA+ /B =180 4B =/D =180-70
4B =110°
4 A shape is created by cutting a square in half
diagonally and then attaching a right-angled triangle to
the hypotenuse of each half. Explain why this shape‘.
can tessellate and calculate the .
interior ahgle of the new shape.
Sol:  Each half is again a right angle
'tl'iangle. Hence, tessellate. a unit of 4

(\]
. Squares, Each joint of four covers 360°.

e
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/byrepea tcdlm

on is creaf® iangle with . . %
5 A tessellation 1 c.rea ri t-angled triangle with g, Y

basic hap e
I i lS T inimum numbel of 0f
Shape' he sic § . Find- he mlm '

; 3
length 3, 4, and 5 umti-o reate 2

¢
reflections N aF

asq
tessellation that covers

its.
with an area of 3600 square ‘fn :
Sol: A unit of Tessellatxonl ;
b . :
formed by joining 4 right ang
As as shown in the diagram. A.'
¢ = 6m x 4 unit*
- =24 unit® o
" Total area = 3600 unit square
s :

¥

Total area of one uni

%ﬁqu‘”.

No. of tessellation tiles = 150 x 4 =600 -

No. of units =

6 A tessellation is created using regular hexagons, Each _'

hexagon has a side length of Scm. Find the totakareaf
the tessellation if it consists of 25 hexagons and totil
perimeter of the outer edge of the" tessellation,
assuming it's a perfect hexagon. ,
Sol: Area of a régular polygon of 6/sides. (Hexagon) of side

2
length g = 3J2§a

. Side=d=Scm’ - .
Areaof | unit= 3W3x25 = '%wa/g '_
2r 2
Area of 25 units = 75’(‘/2—&
2

‘ 8. A‘rectangula‘r wall is 1

- 2
= 1875 x 866 sq. cm = 16238 "

% A rectangular floor is 12 .
tiles, each 1m by 1m, are y, m by 15m, How "

eeded to Cover th s *aRs

e fl

Sol: Area of Rectangular floor =12, x ‘5":"'?
T =18y

Area ofeach role =1Imx 1m= 1m? |

_Number of tile = ]lﬂ =180tiles

0m tall and 120m wide. How

many gallons of Paint are needed to cover the wall, if one

gallon covers 35m29
Sol: Area.of the wall =10 x 120 = 1200m
~ Area covéred'by 1 gaflon of petrol = 35 m?

"To_tal no. of gallon of paints = %= 34.29

Hem_:e, 35 gallon of paint is the requirement.

.9 A rectangular wall has a length of 10 m and a width of
4 meters. If 1 litre of paint covers 7 m2, how many liters of
paint are needed to cover the wall?

Sol: =~ Areaofwall-=10x4=40m’
=~ Paintfor Im® wall =7 litres
B 40 :
Paint requirement === 5.7 litres
> 50y =6lit. |

©10. A window, has a D _ 1Sm C

trapezoidal shape with parallel

‘ da
sides of 3m and 1.5m an
 height of 2m. Find the area of

the win_dow.-

So': ' 4 .,\ 3cm ; B
' . 3+1.5° ’ 1 . |
* Areaof the glass = | 77 "7

=4.5 Sq.m.
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(1)

(11)

(1)

(iv)

(v)

(vi)

B (vii)

nst cach statement, l“"circl(.

I jven agai
Four options arc g1V en Ag

the correct one.
If two polygons are sim ‘
(@  their cnn‘cspondlngl
(b)  their arcas ar¢ equal. |
their volumes are equal.

Jar. then:
angles are equal.

<) iy T
:d) their corresponding §|dcs.arc eq N
The ratio of the areas of tWo similar polygons is:

o ' ir 1 OPrQ
(a)  equal tothe ratio of their perimeters.

(b)  equalto the square of the ratio.ot‘ their

corresponding sides. '
equal to the cube of the ratio of their correspondipg

(c)
sides. o

(d)  equal to the sum of theirvcorrespondmg sldes. ‘

If the volume of two similar solids is 125 cm-3‘an.d 27 em’,

the ratio of their corresponding heights is _ o ™

@ 35 @ 53, (@ 259N 79:25

The exterior angle of regular pentagonis: . .

(@ 40° . (b) '45° () [ 60°° (d) 7

A parallelogram has an area of 64 cm® and a similar

~ parallelogram has an_area of 144 c¢cm? If a side of the

smaller parallelogramis;8 emi, the corresponding side of
the larger parallelogram is: _ ' 2

@ 10 em() 12 cm(c) 18 .cm(d) 16om
The total number of diagonals in a p'olygon' with 9 sides '
@@ 18 (b . 21 (¢) - 25 (d) ' 27

Two spheres are similar, and their radii are in the ratio 43
If the surface areg of the larger spheré s 500K cfn?, what

is the surface area of the smaller sphere? ' 2
(8) 256m em® (b) 320 7 2 (c) 400 7 cm? (d) 405 7"

T —— o /

(viii) A regular polygq, has

an ‘-'Yf"rmr i
1 - dNgie ¢ b
dldg(mals d‘)(f*i the PO])’L“m haye? e " ‘g(,.‘ How, Man
© ve! y

(ix)  Inaregular hexagon, (e Fatio of the fupg ff‘h 10
to the side length is: TN Of 3 iy
(a) ‘/i.l(b) 2‘1 (C) “!"’ (di9 . 4
A L A
(x)  Aregular polygon has an interiobangle of 165 How
many sides does it haye” . .
@ BNO\IM © 20 gu
ANSWERS:

B AN b | Gi)] b [ (v 4 vy [ b |

(i)
(vi)

d i) | b |(vii)| a 1] b [ 4

2_.

' -Sol:-

~Sol:

| I the sum of the interior angles of a polygon is 1080°,

how many sides does the polygon has?

. Sum of the interior angles of the polygon = (n - 2)180°

: Sum is given as 1080°

(n-2)180°=1080°

1080°
n-2 =7gpo =6
n=3§

' Two similar bottles are such that one is twice as high as
.the other."What is the ratio of their surface areas and

' their capacities?

h=1;h=2

o A4
Al A2 Az ]



https://v3.camscanner.com/user/download

AL AiA=1:4
A4
Vi / )3=_1_
%)
Vl:Vz:l:s' . &
4 Each dimension of 2 model car of b,

dimension. Find the ratio of:

ing car ises .
s heir wind screens

eas of t .
(;)) :::: :;pacities of their boots ‘
( the widths of the cars, oM
gi)) " the number of wheels they ;

Sol:  (a) Winds screen areas.

L P
A =1==] =1:100
A A (10) ;
ity of Boots
(1) Capacity of % .
-C, =|—| =1:1000
Ci:C (10] -
(c) The width of the cars. .

1
W= —|=1:10
Wit Wa (10)
(d)  Number wheelssame. 1 1

v of m"
5. Three similar jugs have heights 8 cm, 12 cm and 16¢
‘ oy f
If the smaﬂeﬁt—jug holds % litre, find the CapaCItléS 0
the other two.
Sol:

7 =8 cm, hy=12 em, b3 = 16cm
vl=%lit, V2=? V3=?

v (I )’
V| h|

Y

L (Lz 1 - _
Vl : 8) or vz_ ?) Xz].lITES
864
=5\121m‘es
. V2 169 lites
3
¥l3| (Z:) o W —(%) %V,
s "o

1
W=is Elitres =4 litres

6. (_-Three Similar 'drinking glasses have heights 7.5¢m,
\9cm and 10.5cm. - If the tallest glass holds 343
millilitres, find the capacities of the other two.
Sol: m=75m h,= 9cm’ h3=10.5cm
V3=343 m/
Find V; and V,
3 3
b ﬂ) ; R (h_)
Vl_(hl ..VI‘VElx h
(15
=343 x (m)
Vi=343 x (.714)}
=343 x .364=1249m/
h
Va=V; x[h—j= 125 m/
9
=343 [m:r :
=343 (.857)°
=343 x 6294
V,=215.89 ie. 216 m/

e
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Sol:

(@)

(b)

©

(d

Juces model cars whigy,

00 ¥
e actual cars. If the ratig ¢

0 of
¥ J » door area o
similar in ¢ | to the doo f the car,

\ o
the door ares
mtol 2500 cm, ﬁnd

le ir lengths

@ the ratio o:: t::l apntl‘“’ of their petrol tunk

(b)  ther at‘;:)‘:‘of the modely if the actual car jg -
the wi

« 150cm wi
S0cr '
(d) thearea of the rear \\’
the area of the rcar W
Let the area of model =

= Az
Area of act‘:al c.:; 2500
I, let of actual.

n ]

12

indow of the actual car jf
indow.of the model is 32

Let of the model =

- \1
h (A __1__) e
b (&) -(5) =%

Irih =1:50

Ratio of capacities of petrol tank

3 3
% 1| (__1_) id 1
v, \h 50) 125000
Vi:V2=1:125000
Width of Model = W1

Width of Actual =W2.=150 ¢cm
Wit b
v, & W,
4 o 1
=150 ‘Wl=’.)86x%
=3.cm \ |
m=(1_1)2_(i)2_ I
Az \l) ~50) T 2500

8. The W
similar jars of coffec is 144 - 169. Find :hh\hm on twg
(a)  the heights of (he tWo jary g
(b)  their capacitics,
Sol:  Ar:A2=144:169
2
(T
h) A 169
@ ho_12 \
13N\ \1):13
) \) =(Q) 1728 ]
Vs {13 2197 or 1728 : 2197
9. A tessellation of tiles

on a floor -has been made
using.a repeating pattern of a
regular hexagon, six squares
and six equilateral trmngles_
Find the total area of a single

pattern with side length —

metre of each polygon.

1
J3d'm' :"
4 a
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yol: Area of 1 square

-Area of 6 squares

=0 X

W)

Area of one hexagon = 3 K
3x1.732° 5.196
3 e B .65

Area of 1 equivalent triangle

4

_ Area of 6 equilateral tnangles—

VAT 1732

_16—16

3x 1732 5.19

4

= 10825

\l_x6_3\[_

 Saniie

Area of o,n.e single pattern: 1.5 +.65 + .65;—4 2.8m’

N\
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