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• Calculators approved by NESA may be used.

Eight Questions — 104 Marks
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QUESTION ONE (13 marks) Start a new page.

(a) Simplify:

(i) 15x− 2x

(ii) 110y + 6− 10y − 2

(b) Expand:

(i) 12 (x+ 3)

(ii) 1−4 (x− 5)

(c) 1Evaluate 4a+ 3b when a = −2 and b = 4.

(d) Factorise:

(i) 13x− 6

(ii) 16p2 + 12p

(e) Solve the following equations:

(i) 1
x

5
= 3

(ii) 14x+ 9 = x

(f) 1

AA

C B

P

Q R
4040 40° °

33

6

Which similarity test would be used to show △ABC is similar to △PRQ?

(g) Simplify:

(i) 1(a2)
3

(ii) 13a7 × 5a−3

(h) 1On any given day, the probability that Bill gets wet on his walk to school is
2

5
.

What is the probability that he stays dry?
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QUESTION TWO (13 marks) Start a new page.

(a) State the number of significant figures in each measurement.

(i) 120.4 kg

(ii) 10.006 606 seconds

(b) Simplify the following, showing clear working.

(i) 1
√
24

(ii) 1
√
45− 2

√
5

(iii) 1
√
3
(
2
√
3 + 1

)
(c) 1A six-sided die is thrown and the uppermost number is noted. Find the probability that

the number is even.

(d) Express the following with positive indices.

(i) 1x−5

(ii) 1(3t)−2

(e) Convert each of the following into scientific notation.

(i) 10.000 045 6

(ii) 11 140 000

(f) 1The circumference of a circle with radius r is given by the formula C = 2πr.
Express the formula with r as the subject.

(g) Express the following using fractional indices.

(i) 1
√
14

(ii) 1
5
√
a2

The paper continues on the next page
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QUESTION THREE (13 marks) Start a new page.

(a) Rationalise the denominator and simplify, showing clear working:

(i) 1
1√
24

(ii) 1
3
√
7√
3

(b) Expand and simplify:

(i) 1(x− 8) (x+ 8)

(ii) 2x− 1 + 2 (2x+ 2)

(iii) 1(5 + x)2

(c) Simplify:

(i) 16a8b4 ÷ 3ab2

(ii) 23x0 + (3y)0 + 3xy0

(iii) 2
(a2b3)

3

(a3b2)2

(d) Factorise:

(i) 125n2 − 1

(ii) 1x2 + 8x+ 16

– 4 –
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QUESTION FOUR (13 marks) Start a new page.

(a) (i) 1Solve the inequality 6x+ 12 ≥ 3x− 6.

(ii) 1Hence graph the solution on a number line.

(b) Factorise:

(i) 1x2 + 4x+ 3

(ii) 1x2 − 2x− 15

(c) 1A triangle has side lengths of 12 cm, 15 cm and 19 cm. Use Pythagoras’ theorem to
determine whether the triangle is right-angled or not.

(d) 2Rationalise the denominator of
6√

10−
√
7
, showing clear working.

(e) 2A map uses a scale of 1 : 50 000. Calculate the actual distance corresponding to a
distance of 3 cm measured on the map. Give your answer in kilometres.

(f) 2

A

B

D

C
E

In the diagram above, AB ∥ CD. Prove that △ABE is similar to △DCE, giving clear
geometric reasons.

(g) 2By using the difference of two squares, show that 998× 1002 = 999 996.

The paper continues on the next page
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QUESTION FIVE (13 marks) Start a new page.

(a)

Bus Walk Train

(42) (22) (35) (26) (34)

(41)

The Venn diagram above represents the ways in which 200 boys in Form III travel to
school. What is the probability that a boy chosen at random from Form III:

(i) 1travels by bus or train?

(ii) 1travels by bus and train?

(iii) 1does not travel by bus or train?

(b) Solve the following equations:

(i) 22− 2 (x− 2) = 3 (x− 3)

(ii) 2
2x+ 1

3
− 5x− 1

6
= 1

(c)

A

BC D

E

9 cm

3 cm

2 cm 6 cm

5 cm

x

(i) 2In the diagram above, prove that △ABC is similar to △EBD.

(ii) 2Hence find the value of x, giving a geometrical reason.

(d) 2Given the formula S =
n

2

(
2a+(n− 1) d

)
, rearrange the formula to make d the subject.
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QUESTION SIX (13 marks) Start a new page.

(a) 2Solve the equation
1

x2 + 5x− 6
=

2

2x2 + 2x+ 12
.

(b) Factorise fully:

(i) 22 (x+ 4)2 − 32x

(ii) 3(x2 − 6x+ 7)
2 − 4

(c) 3

A

B

C

D

E

In the diagram above, there are five squares labelled A,B,C,D and E. The areas of
squares A,B and C are 16 cm2, 8 cm2 and 60 cm2 respectively. The arrangement of the
squares forms two right-angled triangles. Calculate the side length of square D.

(d) The local ice cream shop offers a special where a customer can choose one or two toppings
for their ice cream. The available toppings are chocolate chips, sprinkles, and almonds.
Assume each customer is equally likely to choose either one or two toppings, and they
are equally likely to choose any combination of toppings when they decide to have more
than one.

(i) 2Draw a tree diagram to represent all possible combinations of toppings a customer
might choose.

(ii) 1Calculate the probability that a customer chooses chocolate chips as one of their
toppings.

The paper continues on the next page
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QUESTION SEVEN (13 marks) Start a new page.

(a) (i) 2Simplify
50100

10050
, showing clear working.

(ii) 2Evaluate

(
4

5

)2024

× (−1.25)2025, showing clear working.

(b) 3A boat travels downstream from A to B in 2 hours. On the return journey, the boat
travels upstream from B back to A in 2.5 hours. Given that the speed of the river
current is 3 km/h, calculate the distance between A and B.

(c) You are participating in a mathematics game with a boy in the class. The game uses
four identical cards, each marked with a unique number: 0, 1,−2, or 3. The cards are
shuffled and placed face down. The game is played as follows:

1. One player picks a card at random and records the number.

2. Without replacing the first card, the second player picks another card at random.

3. The numbers on the two cards are compared:

• If the first number is less than the second number, the first player wins.

• If the first number is greater than the second number, the second player wins.

(i) 2Draw an array of all possible outcomes of the game.

(ii) 1Does the player who picks the card first have an advantage in terms of winning?
Justify your answer with calculation.

(d) 3

BBB

A

The diagram above shows a large rectangle composed of seven individual squares. The
squares labelled B are congruent to each other. The area of square A is 2 cm2. Calculate
the area of the whole rectangle.
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QUESTION EIGHT (13 marks) Start a new page.

(a) 3Consider △ABC with sides a, b and c, which satisfy 2a2 + b2 + c2 = 2a (b+ c). What
type of triangle is △ABC? Support your answer with relevant calculations.

(b) (i) 2

60°

30°

A 30-60-90 triangle is a right-angled triangle characterised by interior angles of 30◦,
60◦ and 90◦. By forming an equilateral triangle, prove that in a 30-60-90 triangle,
the hypotenuse is twice as long as the shortest side, and the length of the other
side is

√
3 times the shortest side.

(ii) 3

A

C

E

BD

In the diagram above, △ABC is a right-angled triangle with angle C being the
right angle. Point D lies on side AB, such that the ratio of AD to DB is 1 : 2.
∠A = 30◦ and DE is perpendicular to AC.

Given that the length of BE is
√
21 cm, determine the length of side BC.

(c) 2Factorise (a2 − 1) (b2 − 1) + 4ab.

(d) 3Given that x+ y = −4 and xy = 2, calculate the value of

√
x

y
+

√
y

x
.

END OF PAPER
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Form#IT Half- Yearly Examination Solution

Question I Question 2

al is 3x I a) is 3
I

ii) 4 I ii) 4 I

b) is 2x + 6 I b) is 24

ii) - 4x + 20 I
= #6
= 25 I

c)4X - 2 + 3x4 ii) 5-255

=- 8 + 12 = Mx5 - 255

= 4 I = 355 - 25

=T I Must have working.
di is 3 (x1 -2) I

ii) 6 p(p +2) I ii) 5 (25+ 1)

= 2x3 + 5
·

= 6 +5 I

es is x = 15 I

ii) x = - I

Pleven) = E I

f) AAA I

di I

g) is a
6

4

I i or it I

/·, 15 aIl
I

es is 4 . 56 x 105 1
h) P(dry) =5 ii) 1 . 14 x 100

f v=

g) is 14 I

ii) a I



Question 3 Question 4

x4
x4 as is 3x2 - 18in x7 - 6 I

=
I Must have working.

ii) % ↓
>

I

12

ii) E
E b) is((+1)(1+3) I

=
ii) (x+3) (x)- 5) I

=
= El I Must have working. C) 122 + 152 = 369

192 = 361

b) is <3 - 64 3697 361 It is not a right-angled triangle.

djz 6

ii) x+1 + 4x + 4 I No-F
= 5x+ 3 I

= Glo +#)
I

(No-FF) (No +Fl
iii) (5 +x)

= 25 + 10x +x I
= 6(No +#)

S

= 2(vo +#) I

e is 2a7d" I

ii) 3x1 + 1 + 3x I

= 4 + 3x I es is 1 : 50000

3 x50000

iiil ab9
I

= 150000cm I working
abd4 = 1500 m

=G5 I = 1 . 5 km 1 correct unit

fi AB//CD (given
d) is (5n+1) (54-1) I -

. LBAD = CDA

and Calternate angles are equal , AB//CD
ii) ( + 4)2 I LABC = LDCB

I correct reason
- GABE III ODCE (AAA)

I correct proof

9) 998x1002
= (1000 - 2)(1000 +2) I

= 1000000 - 4

= 999996 I



Question 5 Question G

as is P (bus or train) =-

42+2.2+26 +341
= I

50

ii) P (bus and train) = 0

E

I

↑

i
iii) P( not bus or train) = 1-= x + 5x - 6 = x + x + 6 1 working

4x = 12

x = 3 I
correct answer

b) i) 2 - 2(x - 2) = 3(x) - 3)

2- 2x + 4 = 3x - 91 Expandingb is 261+4)- 32x

6 - 2x = 3x - 9 = 2((x+4)- 16x)
- 5x = - 15

x = 3
I

correct answer

= 2(x+ 8x+ 16 - 16x) 1 working
= 2(x- 8x + 16)

ii) = 2(x- 4)2
I

correct answer

4x+ 2 - 5x + 1 = 6 1 working
-x + 3 = 6 ii) (2- (x +7)2 4

- x = 3
= (E- bx +7+2)(- 6+7 -2)/ working

x = -3 1 correct answer
= (x6+9)(c bx+ 5)

C) A = (x-3)2(x- 1)(x- 5) 2
correct factors

3

E

C
x

5 9

B 16cm2
C 2 D 6

is = = and = * = sem" 60cm=

=A
I correct working

and CB is common
Area E .= Area A + AreaB AreaD = Area C-Area E

= 16 + 8 = 60 -24
: JABL III DEBD (SAS) I correct reason = 24(m

*
1 = 36cm= I

ii) =
1 (matching sides of similar triangles -Side length of square D = 6 cm

I
↑

x
are proportionals

6x = 40 C
I correct reason

x = 20
S I

3
- em

I correct answer
d) is

one topping
A

d) S = (2a + (n -1)d) d= 25-zan C and s
I

= 2a + (n-1) d n(n +1) two toppings C and A
Also accept

(+)d =3 - 201 S and A

(n -1)d =E
= - iP(x)=



Question 7 Question &

a) 29+ b + c = za(b+ c)
as is 500 ii) (42024x ( - 1 . 25,

2025

2a"+ + c " - zab- 2ac = 0

a-zab + b = + a2 - 2ac + c = 01
= 50

50 +50
= ((2024x1 - 1 2024x1 -2) (a-b) + (a-x" = 0

I I(2x50)50
= (2024x(52024x1 -7) a-b = 0 a-c =0

I
= 5050- 5650 a=b a= C

250 x 5050
= 12024x( -5) = a = d = C

5

- -
= I

-ABC is an equilateral triangle

= 3550 I bi # is GABC is an equilateral triangle
= 5100 Prefer prime base s Draw a height AD

a = A

Let AB = Ac = B) = a

be Let the speed of the boat be < km/h
B

160
c

then BD = Ed
2(x+ 3) = 2.

5(x -3)1 a i
-
: AB = 2 BD I

2x + 6 = 2. 5x - 7. 5
ADE AB" - BD

- 0. 5x =- = a- a

c= 27 km/h I = *a

Distance = 2127 +3)
AD =

a

= 60km I -- AD = B BD I

tioncome
ii)

25 a

3a

P((s+ <2nd)= P(1st > 2nd)=
Ea

A El

2a 49

= = te I
I In AED and ALB

: Player picksa card first doesn't have an advantage. LA is a common angle
LAED = LACB = 90

"

(given)
di Area of A = 2 cm

2

-- DAED 111 2 ALB (equiangular
D

-side of A = E cm

I
: side of B = zE cm =

E E
C

-side of 1 = seem (matching sides of similar triangles are proportional)
2E 2 -Length of the rectangle = 92cm Let DE =a

2 ze ze 35 I
- AD = 29 and AE = E a <proved from part is

side of D = 25 + 58 : Area = ge x7rz
= ze cm

= 63x2 Since AD = DB = 1 : 2
,

Width of the rectangle = 72 cm = 126 cm I then DB = 49 and AB = 60

I Since ABC is a 30-60-90 triangle
-> AB = 2BC



Alternative solution for Q8d

"
- BC = 39 and Al = 35 a

- El = 35a- Ba Q8 is B

El = 25a I
- construct is on AB such that

30

AC = AD = DC

& BD is a rig
Dht-angled triangle

-- EB2 = EC" + B>2
- &

LACD = 60
°

Langle of equilateral ACD)

(f)" = (a) + (a)2 LDCB = 90- 600
160 I T

21 = 1292+ 99
A C = 30° Ladjacent angles

& BCD is isosceles ( < DBC = LDCB = 30

2) = 21a2 DB = DC (equal sides opposite equal angles
a= 1 of isosceles &BCD)

a = 1 since a > o DB = AC= AD (all equal DC)
-

-- B(= 3x) Let Al = x

= 3 cm
I

AB = AD +DB

= 2x

= 2Ac so the hypotenuse is

2) (a2 -1) (b2- 13 + 4ab twice as long as the

= ab - a- b + 1 + 4ab shortest side
-

= ab + 1 + 2ab -a-b+zab BC2 = AB" - Ach

= (ab + 11" - (a2-zab +b') 1
= (2x)2 - x2

= 3
= (ab +1) - (a-b)

BC = Ex so the other side is i
= (ab +1 + a - b)(ab+ 1 - a + b) 1

= 5AC times the shortest side.

iis

+
25 a

=+ since exty = - 4 xy = 2 3a

=--
thenand y

are both negative· Ea
A El

2a 49

=
-

y( +y +)
- AED and ALB both are the 30-60-90

=

- y() triangles·

=
I (froma.

AD

=
Let DE =a

-- AD = 29 and AE = 5 a

Since AD = DB = 1 : 2
,

then DB = 49 and AB = 60

Since ABC is a 30-60-90 triangle
-> AB = 2BC



"
- BC = 39 and Al = 35 a

- El = 35a- Ba
El = 25a I

& BD2 is a right-angled triangle
-- EB2 = EC" + B>2

(f)" = (a) + (a)2

21 = 1292+ 99

2) = 21a2
a= 1

a = 1 since a > o

-

-- B(= 3x)
I

= 3 cm

Alternativesolution for Q8d

di Fi+
and y must be the

F same sign since yo
so

5
=+ 2 +5

=

+y
+y

T
=

= 28


