NAME: oo Date: vvvevveeeereeeeeeasoeinn,

” INSTRUCTIONS TO CANDIDATES
‘[ Section A (40 marks) Time: 45 minutes
|= 1. Answer all the questions in this section.
i 2. Calculators may not be used in this section.
o 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 [ Tatthe end of each question.
4 1 Solve the following quadratic equations.
@ x+3)(@x-1)=0
(b) (dx-1*=25
i
|
Answer (a) ... v e [2]
(22 reoererrrenians e {3}
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2 (a) Factorise 12%* + 17x + 6 completely.

(b) Hence or otherwise, find the two factors of 1376,
ARSWET (@) v1verrereirvvvrienerivsnnesserores 12] ggg?;;;; c'.r
gelth
3 A = i
_ gég,‘,;:i? ]
3 Solve the equations A
(@) 12x=5%, B
b) 2x-3)(x-2) =21 ST I
Answer (a) .. wecrrerreennnns 12] {i
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4 (a) Factorise 8y* — 10y -- 25. -
(b) Solve the equation 2x* = 162,

Answer {a) crvreereeeenes 12]

L P PP PP

S Solve the equation (4x — 7)* = 5(4x — 7).

Answer

Test 8: Solving Quadratic Equations by Factorisation
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(a) Factorise 12 + 2x - 4%,
(b) Solve the equation 3x(x + 4) = (.

ARSWEY () v et e e e e s ns e o sa st e nnesenensnten 2]

(D) e PPN cerveennnes [2]

7 Solve the equation 3x + 1){4x +3) =8x + 6.

AHSWEE  rviesiieieinreeeeeeorirssnin vvernnne 131
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8 (a) Factorise x* — 49.
(b) Hence find the prime factors of 851.

Answer (a) vueennn.. erereeeeeeernrerrnnrentreisre s raiesantersasaannats verveneessreninnes 1]

() IR OO seeennnes [3]

9 Mr Leeis 5 times as old as his son. 3 years ago, the product of their ages was 128, Find their
present age.

Answer Mr Lee:l...oovvens wrrvererernnn years old

SON: v R years old [4]
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10 The diagram shows a rectangular mirror me.asuring 50 cm by 35 cm. It is bordered by a uniform

frame of width x em. If the area of the border is 744 cm’, find the value of x.

ANSWer X =i

vereneerennens [4]

Test 8: Solving Quadratic Equations by Factorisation
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-INSTRUCTIONS TO CANDIDATES
Section B (40 marks)

Time: 45 minutes
L. Answer all the questions in this section.
Calculators may 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,

11 {(a) () Solve the equation & — 2a — 15 = (.
(i) Hence, find all the solutions for the equation (b — 1)* - 2(p — - 15=0.

(b) The sum of the squares of three consecutive positive odd numbers is 286 less than the square
of their sum. Find the numbers.

Answer (@) () coveeereeeeeven ettt e e eas erreeninner . . {2]
(H) v, eerae et et e eraas e e e ne i brees st et re et iener et ensns [2]
(B) e crterrre e e . [5]
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12 In the diagram, ABCD is a square of side x cm and DE = 8 cm. The area of the shaded part is
5 times the area of the unshaded part.
(a) Write down but do not simplify, an expression in terms of x, for the area of the shaded part.
(b) Form an equation in x and solve it.
{c) Hence find the area of the quadrilateral ABED.

utes

arks,

lare

BRI e s et o

ANSWEF (@) e s s em’ [2]
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13

A shopkeeper paid $1800 for x jackets. He sold all but 5 of the jackets at $20 more per jacket than
he paid. - '
(a) Wiite down, an expression, in terms of x
(i) for the cost of each jacket,
(ii) for the selling price of each jacket,

He made a profit of $200 from the transactions.

(b) Form an equation in x and show that it reduces to x* — 15x — 450 = 0. [3]
(¢) Solve the equation x” - 15x — 450 = 0 to find the number of jackets the shopkeeper bought.

Answer (@) (@D $ i v - [1]
[§1) I cevrrrrenees [1]
(53 I ... jackets [2]
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14 (a) Given that px* + 5x— 6p —~ 10 = 0, calculate the values of x when p = 3. 7
(b) In the diagram, PORS is a rectangle. The shaded areas are four squares. Given that the
perimeter of PORS is 26 cm and the area of the four squares is 178 cm’, find the area of

PQRS.’
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ANSWEr (@) covveceeiviveeresivcniiireisenennns [3]

(D) ecreiriivinereresrseennnn, €I [S5]
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15 A motorist left Town A at 07 30 and travels to Town B. After travelling for 80 kim at an average

speed of x ki/h, he stops to rest for one hour.

(a) Write down, an expression in terms of x, for the time in hours, that he took to travel before
stopping for a rest,

He then continues the remaining Journey of 30 km at an average speed which was 15 km/h

slower than the first part of the journey.

(b) Write down, an expression in terms of x, for the time in hours, that he took to travel for the
second part of the journey.

(¢) Given that he reached Town B at 10 30, form an equation in x and show that it reduces to
X~ 70x + 600 = 0, [3]

(d) Hence solve the equation x* — 70x + 600 = 0 to find the values of x.

(e) What time will the motorist reach Town B if he had completed the whole journey without
stopping at a constant speed of x km/h?

Answer (@) .veceeeeieeen.. rerarrns h {1}
(b) ... estesrreeiennrraas e 1]
(el) ... e ———— verveenns [2]
({7 I rrerrrenreeraeeas vreneen 12]
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© (a+5=38 }G.
Q@+ b =y [ UIVeN
((l+b)2=a2+2&b+b2

-To find the
@+ 5= (@ + B + 20 value of ab,
36 =17 + 2ab fuse(a-:-b)
2ab =36 - 17 =0° + 2ab + B,
=19

dab =2 x 19 =38

13, (a) 3x(1 - 21)+(2r~3)
=3x - 62° +4t—12r+9
=2 0y 4 9

. _Te'adher's Tip -
“';tEXpand 3\'(1 21') using alb + c) ab + ae,

L Use (a - by = gt 2ap + 6% to expand (Zr 3.)2
'Then cpllect fike terms together

M) @ 64a2-4d292
= 4(164° -

= d4(da) - (de) 1 Used =@ bita g,

= 4(da + de)(da - ~de)
(if) 8pa® - 3g+ 12qx% - 2p

=8p" < 2p + 1297 3¢ Regroup first..

=2 — 1) + 3q(4x* - 1) 'Fac[orlse by takmg
out cnmmon terms

=@ - 1)(2p + 3g)
= Qv+ 1)(2x - D2p + 34) o

usmg a “f
=1a: * b)(a -

,b)

14. (@) () (Bx - 2)(3x + 2)(x - 4)

;'Use (rz + ‘b)(a- b)
={(3 ’f)z 22)](1’“ 4) e

=g -—b2

H(Qr —4)(1—4)
=09p? = 362 -4y + 16

(ii) (21-1)(\‘ +3r 1)

.Expand term by term

=27 4 607~ 2y 42 3x 1 “Coltect Tike
“terms together.

=20+ 5y ~8c+1

(k) 8x% — 50xy°
= 2xp(dx” — 25y
= 20[(2x)° - (Sy)y)
= 2xy(2v + S 2 — Sy

FﬂC[OrlSﬁ by takmg oul
common terniis.

L@ 0 e~ - grig- 5
=Pg+1g-1) - grig -, N
=@-niplg+n- g
=g = 1)pg + pr- g

common factor

Worked Solutions to Test Papers

1

2. @ 12¢4 17v+ 6

3.

(i) s(2 - s)(l —8) + 5 (s +3)
=s[(Z-51 -9
+5(s + 3)]

=5l(2-25 5 + 5 Simplify the

+(s* + 35)] quadratic equation.
= 5(25° + 2)
=2s(s? + 3]

® x+y=12
\2~y1=36

Factorise by takin £ out
s, the common facior,

} Given

Xy = (4 ) ¥} Use & -8 = (@ 1-b)(a —b).

36 = (12)(x Hy)

Tx-y)=7x%3
Tx—Ty=21

TestS Solvmg Quadlatlc qu_'mt-ji(’)'ns by L
Factousatmn T

Sectiond

(@) (xr+ 32y - D=0
S X+3=0 or 2vy—-1 =90
e . A |
XY=-~3 or JL—2

(b} (dr - 1¥*=25
dx—1 =+./25 ;Squéf‘e root both sides, .

=15 Note that there are two possible foots,

Sy —-1=5 or 4x—1s=_5
dx =6 or 4y =4
x :1% or x=-1

={dr + 33 + 2)

(B) 1376 = 12(10)* + 17(10) + 6 Rewrite 1376 in the
= [4(10) + 3)13(10) + 2 form 12¢* + 17x + 6.
=(43)32)

- the two factors of 1376 are 43 and 32,

(a) "12x = 542
S~ 12x=0
05— 12) =0
Sx=0 or 5x-.12 =0
Sx=12

2
y=22
YE23




;o RIS (b) 851=900-49
e ) @ -3)x-2)=21 =30* -7

A =30+ 7)30-T)
R i | 27 —dx—3x+6-21=0 2% > +3 | #3x | = (37)(23)
¥ 20 -Tx—-15=0 X =5 | —10x - the prime factors of 851 are 23 and 37,

@xa3)x—5=0 28 15| 7

24320 of x-520 9. Let the son’s present age be x years old,
1 7 Then Mr Lee’s present age will be Sx years old.
x =-1 5 or x=5 3 years ago, their ages were (x — 3) and (5x — 3
respectively.

- Teacher's' Tip' -7 N P ,
- Bxpand and write i the gereral for : _ S -3(05x-3)=128 Given the product of their -
" + Br+ o = 0 befok ding the driadraiie sayapan & : ages 3 years ago was 12§,
ax:+ by + ¢ = 0 before solving the quadratic equation.. © 5% =3y~ 155+ 9 = 128 =

+17x.

x—NEx-7-51=0 facior, (4x-7).
Wr—-NEx-12)=0
LAx-T7=0 or 4x-12=0

57— 18x - 119 =0 5x><+17
Sx+ 17)(x - T) =0 : 7| 354
4. (a) 8- 10y-25 2 S -5 | —209 Gx+ 17 -7y x 7| 35¢
=@ -5y +5) 4745 | +10y -9
8 25| -10y fSx+17 =0 or x-7=0
b) 2 = 162 x= —3%- (rejected) or  x=7
‘ : = I_g}, =81 - the son is 7 years old while Mr Lee is 35 years
S ‘ 5 _ o ‘ old at present,
ol = ke squaté'Toot on both sides: :
B j% 2 x -9 orgig Take squars'zoot on both sides: Check answer: 3 years ago, the son was 4 years old
i EH B and Mr Lee was 32 years old,
. 5) =
» 5. (Ax— T =5(dx~7) _ 4x32=128
ﬁ (Ax -7V = 5@x~N =0 Factor out commoen,
i
I
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3
'=1— i=
x 3 or xr=3

6. (@) 12 +2x—4¢ ,
=4 =2x)(3 + 2v) v
(B 3x(x+4)=0
S 3 =0 or x+4=0
x=0 or x=-4

(S0-+2)(35 + 32) = (50 x 35) + 744

7. Gr+1)@x+3)=8x+6  Txpand and wiite in the

B general form'ax ¢ by +'¢

122" 4 9x + dx + 3 = 8y + 6 =0 before solving: - -
12 +5x -3 =0 '

3x =1
. Bx-14x+3) =0
; (Bx - D)(dx + 3) 4x><+3

1750 + 100x + 70x + 4x* = 1750 + 744
4x* 4 170x - 744 =0 Divide both sides by 2.
—4x 25 +85x 372 =0
X 2x +93 [ +93x
+9x @494 =0 >

- 3 : x _4| s«
. . ; S 3x=-1=0 or 4dx+3=40 12x 3 l +5x 2‘,1 372 l +85x

! 1 3
f XY= - or X =
‘ 3 : 4 L 2x+93=0 or x-4=0
. 5 8. (a) ¥-d9=x"- T ‘:—46%(rejected) or x=4
8 =& FNE-T) Lx=4 '

Rejéct x =46 —;- since length

cannet be negative.
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_-)-Section B

11. (@) (i) a*-2a~15=0

{a+3}a~-5=
La+3=0 or a-5=0
a =-3 or a=5
(i) G- 1Y =206~ 1)~15=0 Compare to
ma=b-1 ‘@’ - 2a— 15,
b-1=-3 o b-1=5 pyppui @
b=-2 or b=6 4= 305

(b) Let the first positive odd number be x. Then the
next two consecutive positive odd numbers will
be (x + 2} and (x + 4} respectively.

B4 + 27+ (x + 4 + 286
h+o+m+@+@f

X -1-(1 FAx+ )+ (7 + 8y + 16) + 286 = (3x+6)

3x% + 12¢ + 306 = 9% + 36x + 36

637 4+ 24x - 270 =0 Divide both sidés by 6.
¥+dx-45=0
—-Sx+N=0
wox=-5=0 o x+9=0

x=5 or X =9 (rejected)
When x = 5,

x+2=54+2=7,

x+4=53+4=9,

-, the three numbers are 5, 7 and 9.

Check answer: 57 4 7% + 9% + 286 = 44]
(5+7+97 =21 =441

Teacher's Tip"

Bt [

X

{(a) Area of shaded part
= % (x + 8)() em?

Teacher Tlp '

Iengih of paral!el stdes Tl
:height ) -

Worked Solutions to Test Papers

~9 is IGJCC!Ed since’ 1t is not's posmve odd number B

Area of trapezium ABED is
5 times fhe area of ABCE
(Given)

(b) % G+ 8

=5 [%(x)(x - 8)]

x4+ 8) = Sx(x - 8)

Multiply both sides by 2.
2+ 8 =5 - 40x

A3 - 48y = 0
Ailx - 12)=0
Sdr=0 o x-12=0
x=0 or x=12
() x=12  Rejectx=0.

Atea of ABED = % (12 + 8)(12)
=120 cm?
Check answer: Area of ABCE = % xI12x4

=24 cm?
Area of ABED = 5 X Area of ABCE
=5x4=120cm?

13, (@) () The cost of each jacket
$[ ISDDJ
X
(ii} Selling price of each jacket
=$ [ 1800 20)
X

() (x— 5)(@2 " 20] = 1800 + 200
(- 5)[ 1800 + 20.1'} — 2000
* Multiply both

(v = 35)(1800 + 202} = 2000x  giges by %.
1800x + 2047 — 9000 — 100x = 2000y
20x" —300x - 9000 =0 " Divide both sides by 20,

¥ —=15¢-450=0 Shown
(€} ¥*—15x-450=0

fx—30{x+15)=0

“x—-30=0 or x+4.15=0

xr=30 or x=-15 (rejected)
- the shopkeeper bought 30 jackets.
Check answer: The shopkeeper bought 30 jackets

at $60 ( $138000 = $60) each. He sold 25 jackets at

$80 each, thus taking in $2000, (80 x $25)

14. (8) pP+5x—~6p~10=0

When p =3,
3+ 5r-6(3)-10=0
3+ 5x-28=0
Gx-Nx+dH=0
w2 3x=7=0 or x-4=0
3x=7
x=21 o r=4
3

1326
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Let x cm and y cm be the lengths of PO and OR
respectively.
Perimeter of PORS = 26 cm (Given)
2x +y)=26  Divide bofti sidés by'2,
x+y=13 a

Area of the 4 squares = 178 ai® (Given)
e +yayt=178
272+ 2 =178

X+ =89

‘Stbstituie x ¥y =13
and 22+ 2 =89,

F+y =+ )+ 20y
(13)° = 89 + 2xy
2xy = 169 — 89 = 80

_ 80 _
Ay = 7 = 40
Area of PORS = xy
=40 cm?

15, {(a) Time taken = 80 km _ﬁ§P~T°['3E timé taken: _:'
P laxen

_i'Totat distance I:ra\elled

= (So)h T pAverage speed
. P
(b} Time taken = —ﬂ@—- Average specd zs
(x = 15) k/h 15 kivh slower.

'erage speed
== 1) kmM

_f 36 Y,
B (x—-lS)h

(c) Total time taken =1030-0730=3 h

Rest
d
80 30
— + 1+ =
X * x—15 3
.8_0. + 30 =72
x x-15
80(x - 15) + 30x _ 3
x{x—15)

80(x — 15) + 30x = 2x(x — 15) ‘Multiply both'sides’

80x — 1200 + 30x = 25% —30x DY xx=15).
2x* - 140x + 1200 = 0 Divide both sides by 2.
¥ —T0x +600=0

Shown.

327

{dy A= 70x+600=0
{x—-60x—10)=0
La—-60=0 or x-10=0

x=060 or x =10
(e) x=60 Reject x = 10.
Time taken = 201 30 Total time taken
60 __ Total distance travelled
=1 % h Average speed
= 1h 50 min

0730+ 1 h 50 min = 09 20
. the motorist will reach Town B at {9 20.

Test 9; Algebraic Manipulation-

X

=c

(V]

b
x(~ + EJ =€ Extract commion factor, x.

¥ (32 a’; "/‘}<;c The LCM of aand 3b is 3ab.

3ake_ Cross multiply and eXpress x
T 3bta .intermsofthe other variables..

Ju—-2vw__v4
W TR

5(311 —2v) = 4{u — 4v)
15— 10v = 4u — 16v

Cross-multiply.:

11y = —6v Divide both sides by 11v,
H 6
Yoo 1
(b) () 200°F =2x5xa'xb’
50 = Sxd b
~HCR =5xa* % b
= 5a°p*

Tear:her s Tlp _ S
L ‘To obtam the nghest Common Factor (HCF) ﬁnd the

- largest number of: factors whlch are comnon to both
* gxpressions.

() 12pg7 =2°x3  xpxgxs
2p’qr" = ITxp Rgxr
LLOM =2 x3xTxpix g

= 84p’g™r*

"_:Teachers Tip -

" To obtain the Loast Common Multlp!e (LCM) Fnd the

- smallest’ group of facfors which contain all the factors of

* _thie two expressions,

Worked Solutions to Test Papers
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