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A (-4, 5) 

x 

ABC has vertices A(-4, 5), B(5, 17) and C(3, -2). 

that the equation of the straight line through A and C is 
x+y-l=O 

the length of side A C. 

D divides side AB internally in the ratio 2 : 1. 

the co-ordinates of D. 

the perpendicular distance of B from A C. 

calculate the area of triangle flABC 

line through D parallel to AC meets BC at point E. 

C:alculate the area of triangle flB DE. 

2 (9 marks) 

Marks 

2 

1 

2 

2 

2 

1 

equation of the line which passes through the point of intersection 
6y - 10 = 0 and x + y - 3 = 0, and through the point P(l, 3). 3 

angle that the line 2x + 3y + 1 = 0 makes with the positive 
direction of the x-axis. 2 

the region where y ~ x 2 - 4 and y > -3x are true simultaneously. 4 
any boundary points clearly. 



Question 3 (17 marks) 

(a) Express in simplest form as a single fraction, with no negative indices: 

(i) 4x-2 

(b) Solve for x: 

(i) 9x = 27 

( c) Evaluate: 

(1') I 1 ogara 

-2 1 
(") x -

11 I x- -1 

-5 

(ii) x 4 = 32 

(ii) IOg3 63 - IOg3 7 

(d) Evaluate IOg4 27 to two decimal places. 

( e) Solve for x: 

(i) IOgl12 + IOgll X = IOgll 7 (ii) 210gs x = logs (4x + 5) 

Question 4 (1 0 marks) 

(a) Express x in terms of a and h. (no reasons needed) 

E 

c 

(b) 

D ...------------., C 
ABeD is a square. 

P AB is an equilateral triangle. 

Calculate the size of LDXA, giving geometrical reasons. 

A B 

(c) Find the size of each interior angle in a regular 20-sided polygon. 

3 

4 

3 

2 

5 

2 

3 

2 



(d) Find the values ofx andy. 

Give the geometrical reason. A 

(Not to scale) 

Question 5 (8 marks) 

(a) (i) State the geometrical reason why I1ABE is similar to I1ACD in the 

diagram below. 

(ii) Given that BE = 5, calculate DC. 

A 

(Not to scale) 2 
3 

D 

B 

(b) In the following diagram PQRS is a rhombus. 

B 

(i) Prove LSPQ = 2 x LSAP 

(ii) Prove LABC = 900 

AL...---f--'---+-----'---+-----' C 
p 

END OF EXAMINATION 
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2010 Preliminary Mathematics (Extension 1) Assessment Task 2 SOLUTIONS 1

Suggested Solutions

Question 1

(a) (2 marks)

X [1] for correct gradient m = −1.

X [1] for setting up equation.

A(−4, 5) C(3,−2)

y + 2

x− 3
=

5 + 2

−4− 3

=
7

−7
= −1

∴ y + 2 = −x+ 3

y = −x+ 1

x+ y − 1 = 0

Alternatively, substitute coordinates of
points A and C into equation.

(b) (1 mark)

dAC =
√

(5− (−2))2 + (−4− 3)2

=
√

72 + 72

=
√
49× 2 = 7

√
2

(c) (2 marks)

X [1] for each value of x and y correctly
found.

A(−4, 5) B(5, 17)

2 −1

xD =
1(−4) + 2(5)

2 + 1

=
−4 + 10

3
= 2

yD =
1(5) + 2(17)

2 + 1

=
5 + 34

3
= 13

∴ D(2, 13)

(d) (2 marks)

X [1] for correct substitution into ⊥ dist.
formula.

X [1] for final answer.

AC : x+ y − 1 = 0 B(5, 17)

d⊥ =
|ax1 + by1 + c|√

a2 + b2

=
|1(5) + 1(17) − 1|√

12 + 12

=
21√
2
=

21
√
2

2

(e) (2 marks)

X [1] for correct substitution.

X [1] for final answer.

A =
1

2
bh

=
1

2
× 7��

√
2× 21

��
√
2

= 73.5

(f) (1 mark)

A△BDE

A△ABC

=
12

32
=

1

9

∴ A△BDE =
1

9
× 147

2
=

147

18

=
49

6
= 8

1

6

Other methods exist, though this one
shown here would be the easiest.
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2 2010 Preliminary Mathematics (Extension 1) Assessment Task 2 SOLUTIONS

Question 2

(a) (3 marks)

X [1] for correctly placing equations into k
method equation.

X [1] for k = 13.

X [1] for final factorised equation.

15x− 6y − 10 = 0 x+ y − 3 = 0

15x − 6y − 10 + k(x+ y − 3) = 0
∣

∣

∣

x=1,y=3

15− 18− 10 + k(1 + 3− 3) = 0

k = 18 + 10− 15

= 13

15x− 6y − 10 + 13x+ 13y − 39 = 0

28x+ 7y − 49 = 0

7(4x+ y − 7) = 0

∴ 4x+ y − 7 = 0

(b) (2 marks)

X [1] for tan θ = − 2

3
.

X [1] for final answer.

2x+ 3y + 1 = 0

3y = −2x− 1

y = −2

3
x− 1

3

∴ m = −2

3
= tan θ

θ = 180◦ − 33◦41′

= 146.31◦/146◦19′

(c) (4 marks)

X [1] for dotted line y = −3x

X [1] for parabola y = x2 − 4.

X [1] for boundary points

X [1] for correct regions.

{

y = x2 − 4

y = −3x

x2 − 4 = −3x

x2 + 3x− 4 = 0

(x+ 4)(x− 1) = 0

∴ x = −4, 1

4
8

12
16
20

24

−4
−8

−12

2 4 6−2−4−6
x

y

bc

bc

(−4, 12)

(1,−
4)

Question 3

(a) i. (1 mark)

4x−2 =
4

x2

ii. (2 marks)
X [1] for correctly multiplying

numerator & denominator by x2 to

obtain 1−x2

x−x2 .

X [1] for final answer.

x−2 − 1

x−1 − 1
×x2

×x2 =
1− x2

x− x2

=
����(1− x)(1 + x)

x����(1− x)

=
1 + x

x

(b) i. (2 marks)
X [1] for 32x = 33.

X [1] for final answer.

9x = 27

32x = 33

2x = 3

x =
3

2

ii. (2 marks)
X [1] for x = 32−4/5.

X [1] for final answer.

x−
5

4 = 32
(

x−
5

4

)−
4

5

= (32)−
4

5

x = 2−4 =
1

16
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2010 Preliminary Mathematics (Extension 1) Assessment Task 2 SOLUTIONS 3

(c) i. (1 mark)

loga
1√
a
= loga a

−
1

2 = −1

2

ii. (2 marks)

log3 63− log3 7 = log3

(

63

7

)

= log3 9 = 2

(d) (2 marks)

X [1] for correct change of base.

X [1] for final answer.

log4 27 =
log10 27

log10 4

= 2.38 (2 d.p.)

(e) i. (2 marks)

X [1] for correct use of addition rule
for logarithms.

X [1] for final answer.

log11 2 + log11 x = log11 7

log11(2x) = log11 7

∴ 2x = 7

x =
7

2

ii. (3 marks)

X [1] for x2 = 4x+ 5.

X [1] for solutions of x.

X [1] for justification of x = 3.

2 log5 x = log5(4x+ 5)

log5
(

x2
)

= log5(4x+ 5)

x2 = 4x+ 5

x4 − 4x− 5 = 0

(x− 5)(x+ 1) = 0

x = 5,−1

But as x > 0 in the domain of the
logarithmic function. Hence x = 5.

Question 4

(a) (2 marks)

A B

D E

C

a◦

x◦ b◦

a◦

a = x+ (180◦ − b)

x = a+ b− 180◦

(b) (3 marks)

X [2] for correct reasoning.

X [1] for final answer.

A

CD

B

P

60◦

30◦

45◦

45◦
X

• ∠PAB = 60◦ (∠ in equilateral △)
• ∴ ∠XAD = 30◦.
• ∠ADB = 45◦

(diagonals of a square bisect the ∠)
• By the ∠ sum of △DXA,

∠DXA = 180◦ − 30◦ − 45◦ = 105◦

(c) (2 marks)

∑

∠ = (n− 2)× 180◦

= 18× 180◦

= 3 240◦

∴ ∠ =
3 240◦

20
= 162◦
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4 2010 Preliminary Mathematics (Extension 1) Assessment Task 2 SOLUTIONS

(d) (3 marks)

X [1] each for correct x and y.

X [1] for correct reasoning.

B R C

P Q

A

14 y

18

12 10

x

14

18

• By the intercepts of transversals over
parallel lines PQ and BC,

��>
2

12

��>
3

18
=

10

x

∴ x =
10× 3

2
= 15

• By the same reason as above,

y

14
=

x

10

y =
15× 14

10
=

�5× 3× �2× 7

��10
= 21

Question 5

(a) i. (1 mark)
X [1] for final statement. Proof

shown for completeness.

• Splitting the triangles into
separate shapes:

B

E

A

D

C

4

2

3

1

B

E

A

6

(5)

3

C

D

A

4 2

AC

AB
=

4

6
=

2

3
AD

AE
=

2

3

• ∠BAE = ∠DAC (common from
diagram)

Hence △ABE 9 △ACD (two
matching sides in same ratio plus
included angle equal)∗.

ii. (2 marks)

BE = 5

CD

BE
=

2

3
⇒ CD

5
=

2

3

CD =
10

3

(b) i. (2 marks)

X [2] for correct proof shown.

• Let ∠SPQ = α.
• Since ∠PAS = ∠PSA

(base ∠ of isos △),
and ∠PAS +∠PSA = ∠SPQ
(exterior ∠ of △)

2∠PAS = ∠SPQ

∴ ∠PAS =
1

2
∠SPQ =

1

2
x

ii. (3 marks)

X [1] for each matching bullet point
shown.

A P Q C

S R

B

x1

2
x y 1

2
y

• By the same reasoning as the
previous part, if ∠RQP = y then
∠RCQ = 1

2
y.

• Since ∠SPQ + ∠RQP = 180◦

(cointerior ∠, SR ‖ PQ), then

1

2
x+

1

2
y =

1

2
(x+ y)

= 90◦

• By the ∠ sum of △ABC, if
∠BAC + ∠BCA = 90◦, then

∠ABC = 90◦

∗“SAS” will not be accepted for this part
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