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INSTRUCTIONS TO CANDIDATES
Section A (40 marks)

Answer all the questions in this section.
Calculators may not be used in this section.

S

Time: 45 minutes

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

1 Make x the subject of the formula.
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2 (a) Given that Ju—2v i, find the value of %,
w— 4y 5 1%

(b) (i) Find the HCF of 204%° and 54°p*.
(ii) Find the LCM of 12pg*r* and 21p%gr",

Answer (a) ... RO vevnreens e [2]
(b} (i) HCE =............ R [1]
(i) LCM =....... T - (1]
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3 Simplify each of the following.
) 2 2
(a) 2x°y X Gxy
18xy
3 3
(b) 8x’y . 10xy i
S5(x+2) (x+2)
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Answer (a)
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4

5

(a) Express

3Ix-2 X+ 3

(b) Solve the equation x + 4 =

X+ 4

x-2

as a single fraction in its simplest forim,

Test ¢



5 () Find the (i) HCF and the (ii) LCM of 22%%°, 6x’yz and 8x%).
i 2 _ 2

(b) Given that k = M—h, express g in terms of k and £,
j pEaral

iL

Answer (@} (1) HCF =....crivveennne.
(D) LCM =i,

Test 9: Algebraic Manipulation and Formulae
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6 (a) Simplity & 4 ¥4y 7 (a

x°— 2xy
(b) Express 3 _ as a single fraction in its lowest term. (b
X—y x+y
Answer (@) ... T creeeeveeene 2]
() e e [2]
92 Test 9: Algebraic Manipulation and Formulae “Test.
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8  Solve the following equations.

(a) 5+

7 = 4x
x—2

4 3
b + =2
(b) 3x-3 1-x

Answer {3 I crrvesensenesirnnnens [ 2]
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.2 .
10 The area of a rectangle is 4&2 cm” and its breadth is 2% cm,
14y Ty
Find an expression in terms of x and y for
(a) the length of the rectangle,
(b) the perimeter of the rectangle,

Answer (a) ... i . cm [2]
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INSTRUCTIONS TO CANDIDATES | : P
Section B (40 marks) : Time: 45 minutes i
I. Answer all the questions in this section. :
2. Calculators may be used in this section. 0
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) Given that % = Z + 11 , €xpress & in terms of a.
15 313 3
(b) Simplify Ga"b- 15a’b’ + 2la ]J'
3ab .
(¢) When x* is divided by (x — 5), the quotient is 20 and the remainder is 1. Find the possible
values of x.
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12 (a) Given that g = i— - l, b=d’-1landc=1+ d, express q in terms of d in its simples't form.
C

(b) Find the number which, increased by its reciprocal is equal to %7—

e m—— oz b

Answer (a) .......... et ———— . [3]
/7 o veevevene [5]
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13 (a) Express the following as a single fraction in its lowest terms.

. 2 X Gy

i
® X2y xP- 4yt
2xy

i x4y

(i) x y Tty

(b) Solve the equation ——~ 5
x._.
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Answer (a) (1)
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14 Benjamin can buy x pens for $30.

(a) Write down, an expression in terms of x, for the cost of each pen.

He could also buy 5 more rulers than pens using the same amount of money.
(b) Write down, an expression in terms of x, for the cost of each ruler.

10 rulers will cost $3 less than 10 pens.

(¢) Wiite down an equation in terms of x to represent the information given and show that it
reduces to x* + 5x — 500 = 0,

{3]
(d) Hence solve the equation »* + 5x — 500 = 0 to find the values of x.
(e) Find the cost of each ruler.
Answer (@)% o, v [1]
(B} eeeeeeeere s [1]
() I e £2]
(1 A1

100
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15 A fruitseller bought some durians for $300. He paid $x for each kilogram of durians.

(a) Find, in terms of x, an expression for the number of kilograms of durians he bought.

(b) The fruitseller had to throw away 3 kg of durians that were rotten and sold the remainder for
$2 per kg more than he paid for it. Write down, an expression in terms of x, for the sum of
money he received. '

He made a profit of $132. Write down, an equation in terms of X, to represent this
information and show that it reduces to x* -+ 46x — 200 = 0. 3]
Hence solve the equation 2* + 46x — 200 = 0 for the values of x.

How many kilograms of durians did he sell altogether?

(c)

(d)
(e

Test 9: Algebraic Manipulation and Formulae
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Letx cm and y cm be the lengths of PQ and OR
respectively.
Perimeter of PORS = 26 cm (Given)
2(x +y) =26 Divide both sides'by 2.
x+y=13 ' '
Area of the 4 squares = 178 em® (Given)
ety +y =178
22% + 2y = 178
4yt =89

O+ =X+ 2y + Y Use@ipits a el v
G = O+ 4 20y Sultitaie = 13,
(I13)* = 89 + 2xy and 22 y* = 89,
2xy=169-89=280

.= B0 _
Xy = 7 = 40
Area of PQRS = xy
=40 em?

15. (a) Time taken = S9.km Use Total dime fikerd”
xk ‘Total distance tr'z;i;e_lled‘.'r
= (@Jh ‘Average'speed:
. 2 A
. 30 km
b) Time taken = — ~— >
(®) M= x=15) kmh

030 Y.
= [x—ls)h

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

X}

80 30
'?“J“x—ls‘

80 0
Pt
80(x—15) + 30x

x{x—~ 15)
80(xr — 15) + 30x == 2x(x — 15) “Multipty Both st
80x — 1200 + 30x = 22* — 30x /DY
20"~ 140x + 1200 = 0 Divids bol
x' = 70x + 600 =0

2

=32

Stovi

2. (a) Ju—-2ve_v4

327

(d) - 70x + 600 =0
(x - 60)(x — 10) = 0

Sx-60=0 or x-10=0
x=60 or x=10
(& x=60 Reject x = 10,
Time taken = S0+ 30 Total time taken
60 _Total distance travelled
= ———
. Ié- h Average spead
G .
=1 h 50 min

07 30+ 1 h 50 min = 09 20
.. the motorist will reach Town B at 09 20,

“Test 9: Algebraic Manipulation

SectionA
1 PR S
P T
1 1 .
M=+ =] = Extract common factor, x.
a 3b
/U
z( oL a/}ﬁc The LCM of a-and 3 is 3ab.
_ _3abe  Cross miliiply and ‘express x
T 3b+a Cintermsof the other variables..

et Cross-multiply.

53—~ 2v) = 4(u - 4wy
15— 10y =dn - 16v

i =—6v Divide both sides by 11v.
¥ _ 6
v
B @) 2068 =2x5xax b
50°0 = S5xa x b
S~ HCE=35xax b
= 54°%

Teacher's Tip ~ - . ..
Tg g')Stai'n the H!ghest _C(nm'no'n Factor (HCF), find the
largest mimber of factors which are common to both .
£ eXpressions,

() 12pg'r =2'x3 xpxg@xs
2% = IXTxpxgxs
SLCM =22 x3xTxpix g x

=84p1q21‘4

" T obtain the Least Common Multiple (LCM), find the
allest group of faclors which confain all the factors of

*.". " the two expressions. C

Worked Solutions fo Test Papers




8x7y X
® S(x +2)

10xy?
(x +2)

8x’y o Lot 2)?
5x +2) 10xy?

_4xi(x + 2)
= T e
2592

5 3
4. @) 3x—2—x+3
= Mx+3-33x-2) ¢
h (3x-2)(x + 3)

= 3XxX+15-9x + ¢
€3x - 2)x + 3)

- &y
E G i S
Gy~ Zhr + 3

X + 4
x-2
-2)x+4) =x+4
C Ay ¢ 8 myad
Pirx-12=¢
G-3x+4) =0
“x-3 =0
X =3

) x+4=

or
or

20 =0 x'c2><y xz
6x%z =2x3 x2® Xy Xz
&Yy =20 x4 Xy

(i) HCF= 2><r2><y 22y

() LCM = 2'x 3 x ¥ x ¥ x

gzh—hz
) k= G
kg* - -k =gh-
Kg ~K =g
kg ~gh=1 -}
Ehk—h)y =R _ 2
2 kz—hz
&5 %
= Gt BYkeR)
U/h)
sk+h

g=tlk+n

Worked Solutions to Test Papers

The LCM bf (3
and (‘t F3) is-

RCEDIOT

_Change "+ to'x by
inverting” the divisor,

s8ides by (x~2),"

X+4=0
X =—4

x - dxy + 432
xz_— 2.1'y

= (= 22y

6 (a)

Teacher's Tip

Factorise both the
numerator and

X2 FY denominator complete]y
X2y before cancelling .
= - common factors,
by —— . The LCM is (x < y)(x + ).
X—=y x+y
Lty -2x-
(x=»)x +y)
_3x+3y-2x+ 2y
(x=y)x + )
X+5y

Tty

a’+ab+ac+bc
S TR roc

T {(a
@ az+ab—ac—bc i
_ala+ b)Y+ cla+ b} “Factor out (a + b,
T ata + bY—c(a + b) -the common factor .
“of the numerator and
= 'EEM -denominator,
Aa+F)a - ¢) :
_a+e
[
® Z =29 Nete t- e
- - . . v
: . x=2 ;;(_'x—'.z
H:H[iij_g T G
x—1 x—1

+ +—ﬁ+2 0
x-1 * 1

x+r(1—1)+(r 2)+2(\HI) 0
x+x =X+ Xx-242x-2=0

P+3x—4= 0

G-Dx+d=0

Sx—-I=0 or xy+4=
x =1 {rejected) or ¥ =4

E ,eachers Tlp

re] ctcd_becaus lelSlOl‘l by 0 is undef‘ned ’
Isniot a solutlo :

R,
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(@) 5+ —— =4y

5(.x — 2) +7=4a(x-2)
S5x— 10+ 7 =43 - 8x
4t - 13x+3=0
Gx - Dx—-3)=0
sdyx—-1=0 or

Multiply throughout
by the LCM, (x = 2).

x—-3=0

1
XY= - " R :3
X 3 or X

4, .3
3x-3 1-x

4 3 =
3(x—1) +( .r—l] =2

4 3
3(x -~ 1) x-1

=7  Factorise the denominator

®

~2=0

4 —-3(3)-2[3(x - 1] =0 Muliiply throughout by:

4.9 6r+6=0 theLCM, 3¢ 1)

6r=1
r=21
’ 6
1 N
(® 3x- 12 4 4 3x- 2 =0
2 .
1 - x -1 =0 Factonsc each nf;
x-4) (4= xX1 + x} -thf: deno:mnatora.
1 Yio1 ~ first, U
Ax—4)  (x-4Nx+1)
fx+ D+303-1=0 :M.u'lnbl)f L
x+1+3%-3=0 tirdughout b) _
32 +x--2=0 tHeLCM,
Gr—2+ 1) =0 30+ D= 4)
" 3x-2=0 or x+1=0
xX= % or x =-1 (rejected)
5 3 1
® st Tl
5 3 I
2-x 2(2~-x) 2-x

205) =3~ 2(1} = 2[A2 - )] ‘Multiply -~
10=3-2=8—4x throughout by the.

dr=3 LCM, 2(2 - x).”
v 3
T4
CAreaof i1
10. (a) Area of rectangle= dsx? 5 (Given) - rectang]e
14y =TLength ><
s 4522 'Br\eadth_..__
X X S
x| o=
{Length) [7)’] e Breadlls’
Ty
45x°2 7y === (Given)
Length = x - s
=y Ts T
9x
= = om
2y '

329

first before finding the LCM.

(b) Perimeter of rectangle
= 2(Length + Breadth)

Ox
2(2)' +“7‘?)

7(9 x)+ 2(5x)
!4y

The LCM of 2y and
Ty is 14y,

63x +10x
Ty

|
]
o

2
a bh+1
— = T sides.
[3} 21 Square both sides
b+

al 1

9/\b
ab-1)y= 9(b+ 1)
abh—a =949
ab-9%=d+9
ba*-D=¢"+9
at+9
a’-9

Cross-multiply.

b=

15¢*b* + 21a%b
3ab

_ 3a%H(2 - 5ab? + 1a)

= EvYs

Sab* + Ta)

® Ga’b -

Exiract common faclor
of numerator, 3a'b;

=a(2 -

Quotient  Remainder Given that when ¥ is

.dmdéd by (x - 5), thé’

x? 1 . quouent is 20 and the o
© a5 20+ -5 remainder is 1.
F=200x-5+1 Miultiply
F¥=20x-100+1 throughout by
A2 +99=0 the LCM,
r-%x-11)=0 =3,
x—9=0 or x-11=0
r=9 or r=11
Check answer:
o 9% sl _ .
When x = % eyl 20 remainder 1.
T = —I—?- = 20 remainder 1.

Worked Solutions to Test Papers




lZ.(a)a:EHE
= 1 Given that b=d*— 1
d*~1 1+d apde=14+d.
_ 1 1
T d-1) d+1
= 1=ld-1 ‘Usea—b —(a+b)(a b)
{d+1)d-1) d? - L
1441 —(d+1)(a‘—1}
T {d +1)(d-1) -

2-d

Sl g The LCM is (d + 1)(d - 1).

(b) Let x be the number, The reciprocal of a ﬂun;lb_ér, :

Then % is the reciprocal, 4 is the number % S
T+ 1 % Given the Tumber added to its

X .
. PRI 37 0

6% + 6 = 37x remprocal_ is egual io 0

, B f
6 ~3Tx 4+ 6=0 Multiply throughout by the
(x-Dx-6)=0 1CM6x..
L 6x—-1=0 or x-6=0
I

.1:=~é or xX=06

1

*. the number may be taken as % and the
reciprocal 6 or the number can be taken as 6 and
the reciprocal as -é

Check answer: 6 + é = 261

2 x-6y
X +2y xi- 4}-2
_ 2 _ X-— 6y
Tox 42y (x+2yNx-2y)
_ 2(x~2y)-(x-6y)
(x +2y)x-2y)
_2x—4y—-x + 6y
(x +2y)(x-2¥)

= i —E;j;f?”fz } BOSR S
=23 (x - 2y
) > The LCM is:

-1 (x +29)(c~ 2y5
x-2y .

13, (&) ()

2xy
Xty

(ii) r+y—

S AE A -2 TheroM!
B Xty s Ce g,
hay b+ y- 2y T

Xty

x4yt
x+y

Worked Solutions to Test Papers

() x x—-2 5

+ ==
x—-2 x 2

27 & Yy — 27 = 5x(x — 2y Multiply
27+ 20" —dx +4) =52~ 10x  throughout by
20 + 2% — 8x + 8 = 5¢" — 10x the LCM,
A-2x-8=0 2xfx—2).
r+Dx-4= Use {a - BP
xt2=0 o x—4=0 =g 24+ Pto
x=-2 or ¥=4 expand (x - 2)%

14. (@) Cost of each pen = $(%

of 30
() Cost of each ruler = $(—x " 5)

© 10[ 30 ) - 10(?2) —3 10 rulers cost $3 Jess
X+ 5 x than 10 pens. (Given)

300 300 .
- == +3= Mulit
P S + 0 ) ultiply

throughout
300x - 300(x + 5) + 3x(x + 5) =0 py the LCM,

300x — 300x — 1500 + 32 + 15y == @ a(x + 5).
3x*+ 15x~ 1500 =0 Divide throughout by 3.
¥*+5 -500=0  Shown
(d) ¥*+5x-500=0 _
{(x—20)(x + 25y =0
SHx=-2W=0 or x+25=0
x=20 or x=-25

(&) - x=20 Rejectr="-25.
_ 30
Cost of each ruler = $[mj
=$1.20

15. (a) No. of Lllogralns of durians bought
_ 300
T ox

) Sum of money received “Sum of money

300 received : - :
- s[[——— 3) X (x + 2)] - (No. of ki left)
* % (Selling price of -

(]

- $[3(100 ~x)x + 2)]

T x

Sum of money— $300 = Profit.

3100 - x)(x + 2)
X

1A . .
AU XXX+ 2) 43519 Fivids both sides

- x by 3
(100 — x)(x + 2) = 144x )

© - 300 = 132

100x + 200 - 2" — 2w = 1‘% Multiply throughout

¥+ d6x - 200=0 Shown' byx.

330
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fa}
I

) 2*+46x-200=0

G —Dx +50) =
nx—4=0 or x+50=0
x=4 or x =-50

() ~x=4 Rejectr="50x
No. of kilograms of durians sold
= 300
= 3
=72

‘Test 10} Simultaineous: Linear Eqiations -

&

ection A

Method 1: Elimination Method
2v+3y =12 — (1)
x—4y=-5 —(2)
(2yx2: 2x - 8y = -10—(3)
-3y 3y-(-8)=12-(-10)
3y+ 8y =12+ 10

1y =22 fthie coe&mlem o
" e o be equaI by:
y = — = 2

11

Substitute )' =2 into (2): “*‘”,S

x—-4{2)y=-5 :

x—-8=-5 équ
x=-5+8 si¥ahis df

=3
- the solution setisx =3,y = 2.

Teachers Tip: - - &

CiLHS = 2(3)+3(2) Gk 60 12'=RHS

Method 2: Substitution Methed
2+ 3y=12—(1)
x—4y=-5 — (2}

From (2): x=-5+4y —(3) ‘_|
"Makex the subject
“of the equanon
Substitute (3) into (1): :

A5 +4y)y+3y= 24— Substitute (3)_'
_into (1) to obt'_
1ly=22 :'an equauon yi

-10+ 8y +3y=12

22 only. the y

=22 =72 Iy i
T ; vz*t_:r‘tabl_e__ ;

331

Substitute y = 2 into (3):
Cx=-5+4(2)
=-5+8

=3
*. the solution setisx =3,y =2

Toacher's s Tlp

_-7Ih this metho-d we solve one of the equ’auons for one -
) ‘} ~unl\nown and ‘Substitute this’ expression into the othér
eqt_aation _10 solve for the remaining unknown.

2. dx -3y =18 — (1)
Tt Sy=11——(2)

()% 51 20x-15y=90 — (3} ‘Toeliminatey, -
(23X 3 2Ix+ 1Sy=33 — (4) makethe:

cocﬂlcwnts of -
@)+ (3 4ly =123 to be equal by.. Y .
y= 123 5 .multiplying (1} by"
41 “5and (2y by 3:
Substitute x = 3 into (1)
4(3)-3y=18
12-3y=18
Iy=6
6 = —
y=3= 2

-. the solution set isx =3,y = -2,

3 2x -~y =11—(1)

—2x + 5y = 7 —— (2) ——— Réwrite -2+ Sy.+7 =0’
as 2%¥+ Sy =-T.

(1) + (2 dy=4
4

y= Z =1
Substitute y =1 into (1):
2x—-1=11
2x=12
12
Xr=—=
2

*. the solution setisx =6, y=1.

Teachei"s Tip- '
Note that the coefficients of x'are equat but one is .

posmve and-the ather is’ ncgatwe To eliminate x, add the -
two equations,

Since the coefticients of /i are
equal, subtract (1) from (2) to
eliminate #.-

2y~ (1) 3k—(5H =1-(=3)

- 5k=-3 — (1)
hedk=1 — (@

3k+5k=1+3
8k =4
R
k= )

Worked Solutions to Test Papers




