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NAMIE: oeiseivereteseverarerssnnnns eerrvees . Date: viiiieriennins

INSTRUCTIONS TO CANDIDATES
Section A (40 marks)

Time: 45 minutes
1. Answer all the questions in this section,
Calculators may not be used in this section.

2
3. All working must be clearly shown. Omission of essential working will result in loss of marks.
4. The marks for each question is shown in brackets [ ] at the end of each question,

1 Calculate the size of an interior angle of a regular polygon with 18 sides.

AHSWEF  oiveeeeeereinrersreeeerararneans e T2

2 BEach of the exterior angles of a polygon is 70°, except for one which is 80°. How many sides
does the polygon have?

Answer ... N sides [3]
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3 In the diagram, ABCDE is a pentagon. Find the value of x.

by

ARSWETF X cvviivvvverienrnreereesesnnensrens [3]

4 (a) Each interior angle of a regular polygon with n sides is 135°. Calculate the value of n.
(b) The exterior angles of a hexagon are 2x°, 2x° + 10°, 3x°, 4x° + 20°, 4x° and 5x°. Find the
value of x.

5 Each interior angle of a regular polygon is 140° greater than each exterior angle. How many
sides does the polygon have?

ARSWEF  oiviiiiviissierrrrrianeansenns sides [3]
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Answer ...

7 The diagram shows part of a regular polygon PORS with 20 sides. Calculate

(@) PQR,
() PRs, R s
(C) PSR. ) Q -\\"-.\.\\
P
Answer (a) PQRZ ...... e, @ [2]
(B) PRS = oo 0 [2]

Test 6: Angle Properties of Polygons




8  The size of each interior angle of a regular polygon is 11 times the size of each exterior angle.
(a) Find the size of each exterior angle. )

* (b) How many sides does the polygon have?

ARSWEF [@) covveconnriisennssnissnssnsannns °12] .

9 The diagram shows a regufar pentagon ABCDE and part of a regular polygon POABRS with n
sides which are drawn on opposite sides of the common line AB. Given that AQE = 34°, find

| (a) FAQ,

() BAQ,

(¢) the value of n.

Answer (a) EA\Q T rrvveesverreeererannns ° 2]
() BAQ = eevvvvoseresreesonn °12]
(€) B = veveereeinnniransnsssssnte 12]
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10 TIn the diagram, ABCDE is partof areg
(@) ACB,
(b) BED,
© AQE.

ular polygon. PRCis a straight line with PA = 30°, Rind

Answer {a) ACB = . e . 22}
(b)BED = ... rererreenn @ 1]
(¢) AQE = oo ° 2]
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INSTRUCTIONS TO CANDIDATES

Section B (40 marks) L Time: 45 minutes o '

1. Answer all the questions in this section.

2. Calculators may be used in this section.

3. All working must be clearly shown. Omission of essential working will result in loss of marks.
4, The marks for each question is shown in brackets [ ] at the end of each question.

11 (a) Each interior angle of a regular polygon of n sides is 3 of each interior angle of a regular
. . 4 :
polygon of 2n sides. Find the value of »,
(b) The diagram shows part of a closed ring formed by alternating squares and regular pentagons,
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Calculate
(i) the values of x and y,
(ii) the number of sides of the regular polygon formed by the closed ring.

S
TILOZ HMSN A2 IESTE

DH SIDUSEITD- FLY

Answer (@)1 =i (3]
(B) (1) x =i, 2]

Y S v crennerrneserennnns [2]

1) I sides [2}

i
Test 6: Angle Properties of Polygons 6l g




12 (a) Find the sum of the angles o°, b°, c°, d°, e°, fC g% R° i°and e

(b) The diagram below shows a decagon. AJ =EF and AB = BC= CD = DE=FG =GH = HI
=U.ABC=BCD = CDE = FCF - GHI = HIJ = x° and BAJ = AJ] = DEF = EFG = y°,
() Find an equation connecting x and y,
(i) Calculate the valne of y when x == 140,

(i) DE produced meets GF produced at P, Find kPF,

Answer (a) °[2]
{b) (1) S, (2]

(i) FPF = ... o [2]
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f (a) Find

(i) reflex ABS,
(i) obtusc RBH,
(iii) acute BSW.

A B

1

13 Inthe diagram, ABCDEFGH is a regular octagoﬁ. PORSBC and TUVWAH are regular hexagons.

(b) Write down the special name given to quadrilatéral ABSW.

Answer (a) (1) ABS = .o, ° 2]

(i) RBH=......... v © [3]

(iii) BSW = oo, © [2]

) eteerernerens oo [17
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14

PORSTU is part of a regular polygon with 10 sides.
(a) XRS,

QR and 78 produced meet at X. Caleulate

®) RS, X

(C) QS ?’s y ,f”,\'\\

(d) PQT' R /,/I/ \"\\ s

Qo T
P U
7
Answer (a) XRS = oo R I

(b)R§Q = ........ eevernnennen © [2]
(¢) Q8T = .oovoooerennnn. ® [2]
(A} POT = oo .2 12]

Test 6: Angle Froperties of Polygons
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15 Mr Lee has some regular hexagonal tiles and some square tiles, each of side 20 cm. He wanis to
fit the tiles together to completely cover the floor of his living 100mM.

(a) Find the size of each interior angle of the hexagonal tile.

(b) Explain why Mr Lee cannot fit a combination of square and hexagonal tiles together to
cover the floor of his living room.

(¢} Mr Lee needs another regular-shaped tile to fit one square and one hexagonal tile.
(i) Find the size of each angle of this tile.
(if) How many sides would this tile have?

Answer (@) e Crentreere e e rterreer e e e raias rerer e — st re e reraaas w2 12]
({2 IO Hrrmerenae et aaraas Fererres e et aanas et as 2]

(=3 N 0) IO reretnre e rses Cerrevrer et aaan Ceenter e ° 2]

67 irrtere e raeeeeeas etrerrertrera—r ereneaas rerrrreeiiee b —————rosaas veeern Sides [2]
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Diagram I
(i) ABCD is g kite,

(b} (i)

D,

Diagram 11

() ABCD is a Paralelogram,

Test 6: Angle Properties of Polygons

7 Section A

Teacher’s Tip

L. A repular polygon has ajl sides of the same
length and ajt angles equal,

2. Fora tegular n-gided polygon,

s . —2) x 180°
ezch interior angle = (—H—i——l

Each interior angle

- IR 1P .
- (18 2)13X 180 ne1g
)]

Alternative method;
Each exterior angle

360° -
= -Sum of the exterior angles
13 - .
=20° -of a polygon is 360e,

- each interior angle
= 180° -~ 2¢° ' supplementary angles
= 160° )

Teaf-‘her’s'rlp

In'tt;ribr . :
angle \ ;
—No'tic';_eit_

PR e g o & gt v,
tho;ilf_i_or ang:l&':rfék_tétior"an gle <1800
(supplementary angle), RS : :

Exterior
angle

2. Letn be the humber of sides of the polygon,
(n ~1) 70°.+ gpo 600

TOn — 70 + 80 = 360 Sumofthe éxtcri'o_r ang]es‘
T0n=350  <Ofapolygonis 3600, .
ne 350
T 0
=5

- the polygon hes 5 sides,
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3. Sum of the interior angles of a pentagon

. . =(3-2) f 186° “For'a n- snﬂcd pol}gon.
| =3x 180 ‘sum of interior dnglest
L = 540° = (- 2) %.180°,- '
; Heére; n ='5,
X% 230 + 1300 + 4x° + 3x° = 540°
10x° = 410°
o _ 410° o
== =41
sx =41

Teacher’s Tlp

Ti-lc table below shows how the’ polygons arc class1f ed'
accordmg to the' nuinber of sldes they have

-’

o8, TR

%%U‘\-

.. Nonagon'~

o
I

AR

10 |- . Décagoni.

*

4

w0 e nigow

SL0Z MEN AREISTY

DY SiSURRIEY Yip/A07 NS

4, (a) {n— 2}nx 180°

= 135°

(n—2)180 = 135x
180n — 360 = 135n

45n = 360
o 360 _
n= = =8

Alternative method:
Fach exterior angle= 180° ~ 135°
=45°

. 360 _ 450
H

1=
ST
=8

(b) 2x°% (2x° + 10°) + 3x° + (4x & 20")
+4x° + 5x° = 360°

20x° + 30° = 360°

20:° = 330°
30 330°
20°

= 16.5°

o x =165

319

260° :.'For a regular n-mded o

St of 1he‘¢x_te}i§' : angl

Let each exterior angle be 5° Then each interior
angle is (x + 140)°,

X4 (v 140)° = 180° The sum of the interior,

23° = 40° angle and exierior angls.
o o 40 - of a polygon is 180°,
2
= 20°

Let # be the no. of sides of the regular polygon,
. 3600

=20° Each exterior angle ofé
" regular n-sided poEygon
360° o
]
=18

*, the polygon has 18 sides,

Sum of angles of a pentagon
=(5-2)x 180°

=3 % 180°

= 540°

Largest interior angle

6 o
= —_— X
2+3+4+5+6 340

E X 540

= 162°

Use (n—-2) x 180"
whete n = 5.

i

o
(20 - 2) %1805

A . Bach 1nter10r angle
(a) POR =
20, ‘ (11~ 2} % 180°.
=18x9° SR
= 162°
(b) PR = u bise £5 of isos, A
.t
2
= 90
. PRS=162° - 9°
= 153°
(c) RPS = PRQ (alt. /5, QR fi PS)
=go
-, PSR = 180° — 9° — 153°
=18°

Worked Solutions to Test Papers




8. (a) Let each exterior angle = x°,
then each interior angle = [1x°,
- 2%+ 11 = 180°
12x° = 180°
180°
12
=15°

rCI

< the size of each exierior angle is 15°,

~Teacher's'Tip, -
Use exferior ‘angle + mtermr angie = 180"
(supplemcntary anglcs) ’ :

ABQ= AQE 34° \
EAQ = 180° ~ 340 _ 340

= 112°
(5-2) 1%%‘
“~ — X"
() EAB = s
=3 X 36°
= 108% .

BAQ = 360° -- Eip — EAQ
= 360° — 108° — 112°
= 140°

Worked Solutions to Test Papers

10.

{¢) Each exterior angle of the polygon with » s:dcs

= 180° — 140°
=4(°
360° ° - o
n =40 Bach exterior angle = %.
o = 360° ’ '
T
=9

(8) ACB + BAC =

30° ,é_x'i_.‘-z_' = sum of int. opp. Zs,‘:
aép= 3%

ACB =BAC; base 2.5
15°  ‘ofisos A7

Alternative method:

ABC =180° _
= 150°

A 180°—
ACB = 3
=15°

(b) BED = EDR

=30° _Ext Ls nfa regular polygon are cquaf‘_
FEDR = PBA;= 30°- o

(c) BOC = 130°
= 180° —
=180° -
= 1350

AQE =BiC
=135°

30°  sipploniéntary angits’

150°

‘base Z5"of Isos A

ALZ8 CDY BE

oBc - BCQ
BED - BEQ
30° . 15°

LY oppuLs.
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11, (2) (2 — 2)180° _ E[(2n~ 2180 ]
1 4 2n
B ~2)=3n(2n - 2)  Cross multiply.
8r® — 16n = 61° — 61
21— 10n =0
2n{n - 5)=10
n=0 or n=35
(rejected)
sn= s
{b)
108° \90° e
e ¥ .y
i . (5-2) x 180°
! @ x=-—">"
2 13 >
5;- a_p = 108°
02 % Sox =108 o
= 2 y* =360°—-90°--108°  Zsatapl.
=% = 162°
@ d oy =162
G
7 (if) Bach exterior angle of regular polygon formed
@ =180° — 162°
& = 18°
No. of sides of the regular polygon formed
= 360°
18°
=20
12. (a) Sum of the angles = 2 x 360°
=1720°
¢ Teacher’s Tip~ ¢ - -
! ,-Eac[}‘_of the 10 mzifii§d' ai:ig_lt_isl; is z{r{féxtgﬁﬁf anglé of the
: ;- pentagon. Thie sum of the exferior angles of a pe agon.
[ - T 08 360 ies 5 extérior angles. oo LT S

(b) (i) Sum of interior angles of a decagon
= {10 — 2) x 180° = 1440°
62° + 4y° = 1440°  Diyide both:
3v + 2y =720 sidés by 2.,
(i} When x = 140,
3(140) + 2y = 720
2y = 300
300

=T=150

321

13.

(iii) PEF = PFE = 180° - 150° = 30°
EPF = 180° - 30° - 30°
= 120°

£sum of A

(8- 2) x180°
8
=135°

(1) () ABC=

chs :‘ (6 2) x 180°
[
= 120°
Reflex ABS = ABC + CBS
= 135° 4 120°
= 255°

(ii) SBA =360° - 255°
= 105°
180° - 120°
2

Ls at a pt,

RBS = base £.s of isos. A

]

30°

A§H = i%"_;ﬂ base /s of isos, A
= 22.5°

Obtuse RBH = RBS + SBA + ARH

=30° + 105° + 22.5°

= 157.5°

(i) Acute BSW = 360° - 105° - 105°

2
=75°
(&)

| Tedcher's Tip

Y rjI:.;’bs'ce]es.TrépeiiLim .

»

o - ‘—'{qn‘e'pajr "of'parallre[ sides”
- — non-parallel sides are 'equal in length

ABSW is an isosceles trapezium.

Worked Solutions to Test Papers




u
(@) xRg = 350 Teacher's Tip
13 XRS is the exterior angle 6f o
=36 3 regular polygon with 10 sides.

(b} ARQS is isosceles.

RS +RSQ = xRS et /'« sum of int. opp, 25 -

2RSQ =36° - ROS = REQ-
§o = 36°
RSQ =
=18°
¢y OST =180°- X8R &S0
=180° - 36° — 18°
= 126°

(@) ROS = RS = 18° AQRS s isoséeles.

SOT = RSO alt. 28RS /. 0T
=18° ’ ‘
Interior angle of polygon = 180° — 36°
= 144°
& POT = 144° — 18° _ [go
= 108°

E5. (a) Each interior angle of the hexagonal tile

_ (6-2) x 180°
6
= 120°

(b) Angles at any one point is 360°, No
combination of squares and hexagons
i.e. 90° and 1207 gives 360°.

(© () Sizeof each angle
=360° - 90° ~ 120°
= 150°
(ii) Exteror angle = 180° — 150° = 30°
3600
No. of sides = 0o = 12

Worked Solutions to Test Papers

adic Zs'on o '§'tr.= line’

Test 7: Expansion and Factorisation of

Algebraic Expressions

" Section A
(&) (5x+3) .
= (5307 + 2(50)(3) + 3° Use (a + by
=25¢ 1 30x + 9

(&

@

)

()]

(a)

(b)

=a’+2ab+ B,

(2x + 5¥)(2x — 5y)

= Q0 - (59 Use(a+b)a—b)=at— 1.

= d4y? - 25y
8% — Gy Teacher's Tip -
= 20{dy - 3y) Factorise by extracting
common factor, P
. 2x s the common factor, -
1-121¢

=P Used?- 3= (& +b){a - b).
= {1 + 1x)(1 - 11x)

¥+ 12x+ 36

=X+ 2(6)x + 6°
=(x + 6)

‘Use a* + 2ab + B = {a + b)".

35280+ 16 i
=35 - 2035)d) + 4 Use d® - 2ab + B = fa— by,
= {35 - 4)? '

=312

=961

8847 — 11672
L e
219 X 24 - 24 x 211 Use a® — 32

. (884 + LI6Y(SB4 —116) = _ (4 pyi _ 1y,

24(219 - 211)
\Useaxb—axc_-‘

964 -
. 1000 %768 =a(b—c).
a 24 %8,
= 4000
@2x+ §)Eﬁr {2) +3(x + 4) Bxpand the

=2V 44 Sy - 104+ 3v + 12
=204 dy +2

{a)

(b}

expression and
collect like terms.

Xt - yf o
=f{x-¥) :Exiract comon factor, ¢,
1396 x (105489 — 896 x 0.05489

= 0.05489(1896 — 896)
= 0.05489(1000)
= 54.89

“Bxtrict common
faetor, 0.05489.

322




