Properties of Polygons (H) - Geometry and Measures PhysicsAndMathsTutor.com

1 The diagram shows a regular octagon ABCDEFGH.

Diagram NOT
accurately drawn

Each side of the octagon has length 10cm.

Find the area of the shaded region ACDEH.
Give your answer correct to the nearest cm?

Interior angle of Oo}agon : _8—82) x\90° - 138 @

S‘M’ ockagam into § l’rianales

Find 2 : 1 = ¢ tan 6:}'5. = |2-0H06 ...
Acen of triongle = L xioxin0m06 . = 60355

«

Totol area of octagen 8 x | avea of triangle

1]

$x (0355 ..
482.8Y .. @

Area of Wangle ABC - LyjoxloxX $in135° = 25/2 -‘35'355..@
2

Acen of oqaﬂon

\

Fi""‘}j‘ Y= 100s 45" = SN2
Length of HE = 2x5f3 + 10 = lofy +lo ()

Area of frapeaium : é x (16J7 10 +10) X l05in 45"

= 110-?1...6)
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krea of oc’(a?)on - area of {—rimﬂﬂle ABC -

Acea of trapezivim
- 35.395 .. — 0 -FH ..

=

Area of shaded region

Aren of shoded regqion = 482.9Y ..
326 % .-

323 om®  (neacest cm>)

\

(Total for Question 1 is 6 marks)
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2 Here is a 10-sided polygon.

Diagram NOT
accurately drawn

Work out the value of x.
angle side polygon (n-2) x\g0

(10-2) x180° = 1440 ()

o © . [*]
s+ 13 K168 4150 + 148"+ 150" ¥ 168 +13Y +128 +Y - Yo

Y- Mo -1302°
> 138° @

:b X - 360_9

. 3¢0 - 3g” ©
222"
®

(Total for Question 2 is 4 marks)
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3 The diagram shows two congruent isosceles triangles and parts of two congruent regular
polygons, X and Y.

Diagram NOT
Polygon X accurately drawn

Polygon Y

The two regular polygons each have n sides.

Work out the value of n.

angle ABC = 180 - 66 - 66

Lg" @

Half of angle ABC - exterior angle of polygon X and Y

[ ©
3“‘8 4

360
Exterior angle of polygon - No. of sides
. 360
2 M
" n
ho 360 ©
24°

(Total for Question 3 is 3 marks)



Properties of Polygons (H) - Geometry and Measures PhysicsAndMathsTutor.com

4 The diagram shows parallelogram EFGH.

14.7
F o G _
/ Diagram NOT
106° accurately drawn
9.3cm/ |h

E b H
EF =9.3cm Aea of Pamljdogmm : bxh
FG =14.7cm

Angle EFG = 106°

(a) Work out the area of the parallelogram.
Give your answer correct to 3 significant figures.

angle FER - 180 ~106" = Ty’

Lt .
Sin 1y = 23
h- 4.3 Sn N”@
: 894 um {31 ,
L e cm
hea of pacattetogram = 8-9¢ x 14.7 = 13Lum (1)
(b) Work out the length of the diagonal EG of the parallelogram.
Give your answer correct to 3 significant figures.
By using osing Tulg -
EGL z F_FL.L F(,l ~ L xER XFG x Cos l06°
c 43+ 14~ 209.3) (14 3) s 106 O
= 849 + 216.09 + 5.3¢
EG : |3"H--‘M
=94 un ©
9.y
....................................................... cm

(Total for Question 4 is 5 marks)
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5 The diagram shows a regular pentagon, ABCDE, a regular hexagon, CFGHID,
and a quadrilateral, EDIJ.

Diagram NOT
accurately drawn

Interior angle of o potygon -

. . h-2 x ISOc
AEJ and HIJ are straight lines. n

Work out the size of the angle marked x. ) d
Show your working clearly. where n = number of sides

Finding anterior angle of a Pentagon

572 180" - 108° (1)
5

Finding nterior angle of a he)cdgoﬂ :

6-2 o ¢
x|180 - 120
c O

angle JED = 180°- lo8° = 12°

angle EOT = 360 - 108 - 120 - 132" (U

angle DIJ = (80" -120° - 60°

X - 360 - #2°-132°-60 (1)

‘-%@ o o

(Total for Question 5 is 5 marks)
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Diagram NOT
accurately drawn

The diagram shows a shaded region T formed by removing an equilateral triangle PQR
from a regular hexagon ABCDEF.

The points P and Q lie on AB such that AB = 1.5 x PQ
Given that the area of region T is 723 cm?
work out the length of PQ.

= )(/ '
AB CART' B N )
Areo of onhe hf'mnta\e = JJ:OLL) sinC 15]—5—
in hexagon ) .
= %-')c sin 60 = 29
L5
= ,[5— 1:.1 @
4 [ NPT
a5
Area of hexagon = ( x E%‘
4 Xz 36
_ S
33 2
=2 O
Area of PRR = | ab sin C PR = 2 pt
2 3
= L2\ SinGO"
s (3%) = 2 %36
2 5
) .,J—_}_-"Itl - l‘-l’
! 3
hrea of shaded regon = (}_I:s_ 13 ) ? - 45 (O
2 9
I 3 = 25[3 42 ‘
18 @ ............................... e cm

(Total for Question 6 is 4 marks)
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7 The diagram shows triangle ABP inside the regular hexagon ABCDEF

D E
Diagram NOT
accurately drawn
C F
P
2
ar
B S A
AB =5cm BP =2cm Angle ABP = 90°

Work out the size of angle PAF
Give your answer correct to 3 significant figures.

6-2 °
Internal aﬂslg of h%qﬂon : _E"‘ x 180

< % k80
6

-1 ©

tan BAP - ‘3.'5“ @

-\ 2
BAP = tan —
5 (l)

ST

angle PAF - )20 - 2) §° @

- 9827 (D)

(Total for Question 7 is 5 marks)
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8 The diagram shows a regular octagon ABCDEFGH and a regular pentagon ABIJK

F E

Diagram NOT
accurately drawn

A B
Work out the size of the angle x
Interior Mgle. :

otkagon - lgo - (3608) - 135" ®

pu’\hgon : I?,o' - (360.% sj - (08

Y

135" - Ios'®

-1?

Sincg Bol s iswoda,

(Total for Question 8 is 4 marks)
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9 The diagram shows a regular 10-sided polygon, ABCDEFGHIJ

Show thatx =y

(0-2) 180" yy,°

Interior angle -

10 0)

xX =

S0 - 3(Hy) | g0

z ©

BAp = 360 - 2(y) _ g

) T O

y = q0 -3
- S-'fo @
Y= x
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Diagram NOT
accurately drawn

(Total for Question 9 is 4 marks)
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Diagram NOT
accurately drawn

AB, BC, CD, DE and EF are five sides of a regular polygon.

RST, SCU and BCV are straight lines.
RST is parallel to CD

Angle RSC = 128°

Angle UCV = 32°

Work out how many sides the polygon has.
Show your working clearly.

©

BCS = UCN = 32
O
sep = RSC = 128

Tso - 180 -128 - §2
inferior angle - 128132 - 160 ()

180 (n-2) = leon
®
180 n-360 = 1600 I8

20 n = 260

n=1% (Total for Question 10 is 4 marks)
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11 The diagram shows a pentagon.

Diagram NOT
accurately drawn

-

Work out the value of x

Total angle = 3x 180" - 540 (1)

540 - %0 - 135 - ¢ -9 ®
< Syo -kl

v ll‘i@

(Total for Question 11 is 3 marks)
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12

Diagram NOT
accurately drawn

BCDEFG is a hexagon.
AB, BC and CD are three sides of a regular n-sided polygon.

Calculate the value of n
Show your working clearly.

sum of ) .
InYerior G‘ﬁgla of huq(jon . (6-2) xlIgo = F290 @

angle Bep (lage) = F20 - 0'- 95 - lya’ - loy - ¢3°
- 225 @

angle BeD (Shall) = 3Go - 226

- 135 0)

g0 (n-2) s

n
%00 - 36p = %5 n
l?O n- t%gn = ?":0

bon = 36o
n - }_(;9_.. _ 3 @ n=... 6 .........................................
ts (Total for Question 12 is 4 marks)
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13 The diagram shows two circles with centre O and a regular pentagon ABCDE

Diagram NOT
accurately drawn

A, B, C, D and E are points on the larger circle.
The pentagon has sides of length 8cm.

The diagram is shaded such that

shaded area = unshaded area

Work out the radius of the smaller circle.
Give your answer correct to 3 significant figures.

pm}qgoh .
)

ongle gop = 180 -5 -5y
N

h‘ugh*

O

fton Sy = 6.505 .

height of Miongle - ton 54 =

lengih 0E = 8

sih S Sih3z

OE = 98I0 S4 ¢ go5 = radius of |0lr3e arefe

T T

Sin 32

Area of whole diaﬂrmm : rf.)k(.}-‘?so'.;aL s “45-1}80].‘..(5

Area of pentagon : & x ‘3”‘" £505 - = hon (1)
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Shaded @rea - unshaded area

N 2
s . ygaq -no-11 + e = Wo-M -fer @
anr - et (T

L8

s Y

r- 345 (3 S'f')@

(Total for Question 13 is 6 marks)
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14 Here is a 9-sided regular polygon ABCDEFGHJ, with centre O

A

Diagram NOT
accurately drawn

ODK and FEK are straight lines.

Work out the value of x

(2-2) (130) .
< o

NG

o

inWiOr al\gle OF POlvﬂOh

DEK = 180 -(40 = Yo

EDk = 180 - ('_“1‘3) 0t ©

x: 180 - 10" - Yo

[

= 30 @

X o

(Total for Question 14 is 3 marks)



