
M
athem

atics (HSC Course) Assessm
ent Task 1 – Ireland

103



M
athem

atics (HSC Course) Assessm
ent Task 1 – Ireland

104



M
athem

atics (HSC Course) Assessm
ent Task 1 – Ireland

105



2012 Mathematics HSC Course Assessment Task 1 SOLUTIONS 1

Suggested Solutions

Question 1 (Lowe)

(a) i. (2 marks)
� [1] for formula of AP terms.

� [1] for final answer.

a = 5 d = 7

Tn = a+ d(n− 1)

292
−5

= 5
−5

+ 7(n− 1)

287
÷7

= 7
÷7
(n− 1)

n− 1 = 41

∴ n = 42

ii. (2 marks)
� [1] for formula of AP sum.

� [1] for final answer.

Sn =
n

2
(a+ ℓ)

=
42

2
(5 + 292)

= 6 237

Alternatively, use

Sn =
n

2

(

2a+ d(n− 1)
)

(b) i. (2 marks)
� [1] for formula of GP terms.

� [1] for final answer.

a = 12 T4 = 768

Tn = arn−1

T4 = 768
÷12

= 12
÷12

r3

r3 = 64

∴ r = 4

ii. (2 marks)
� [1] for formula of GP sum.

� [1] for final answer.

Sn =
a(rn − 1)

r − 1

S10 =
12

(

410 − 1
)

4− 1

= 4 194 300

(c) (2 marks)

� [1] for writing out terms of summation.

� [1] for final answer.

5
∑

k=1

(−1)kk2 = −12 + 22 − 32 + 42 − 52

= −15

(d) (2 marks)

� [1] for correct substitution into
Tn = Sn − Sn−1.

� [1] for final answer.

Tn = Sn − Sn−1

=
(

16n − n2
)

−
(

16(n − 1)− (n− 1)2
)

=✟✟16n −��n
2 −

(

✟✟16n − 16−��n
2 + 2n− 1

)

= 17 − 2n

Question 2 (Lam)

(a) (2 marks)

� [1] for each correct root. No other marks
awarded.

(2x+ 1)2 = 5

2x+ 1 = ±
√
5

x = −−1±
√
5

2

(b) (2 marks)

� [1] for each correct inequality. No other
marks awarded.

x2 − x− 12 > 0

(x− 4)(x + 3) > 0

∴ x < −3 or x > 4
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2 2012 Mathematics HSC Course Assessment Task 1 SOLUTIONS

(c) (3 marks)

� [1] for transforming into quadratic
equation.

� [1] for justifying 2x = −1 is invalid.

� [1] for x = 3 only.

(2x)2 − 7× 2x − 8 = 0

Let m = 2x,

m2 − 7m− 8 = 0

(m− 8)(m+ 1) = 0

m = −1, 8

∴ 2x = −1, 8

As there are no real solutions to 2x = −1,

∴ 2x = 8

x = 3

(d) 2x2 − 6x− 7 = 0

i. (1 mark)

α+ β = −(−6)

2
= 3

ii. (1 mark)

αβ = −7

2

iii. (2 marks)

� [1] for transforming into α+β
αβ

.

� [1] for final answer.

1

α
+

1

β
=

α+ β

αβ
=

3

−7

2

= −6

7

iv. (1 mark)

α+ β = 3

∴ β = 3− α

α(3 − α) = −7

2

α(α − 3) =
7

2

∴ α2 − 3α =
7

2

(e) (3 marks)

� [1] for each of A, B and C. No variations
permitted.

3x2 + 7x+ 14 ≡ A(x+ 2)2 +B(x+ 2) + C

By inspection,

A = 3

Substitute x = −2,

3(−2)2 +✘✘✘7(−2) +✚✚14 = C

∴ C = 12

Substitute x = 0,

14 = 4A+ 2B + C

14 = 12 + 2B + 12

∴ 2B = −10

∴ B = −5

Alternatively, expand and equate
coefficients to obtain simultaneous
equations.

Question 3 (Berry)

(a) i. (1 mark)

0.85 × 0.85 = 0.722 5

ii. (2 marks)
� [1] for setting up inequation.

� [1] for final answer. Trial and error
is acceptable.

Let n be the number of layers
required.

0.85n ≤ 0.1

n log 0.85 ≤ log 0.1

∴ n ≥ log 0.1

log 0.85
= 14.68 · · ·

Hence 15 layers is required.

(b) i. (1 mark)

r = sin2 x

Since 0 < sinx < 1 for 0 < x < π

2
,

∴ 0 < sin2 x < 1

∴ −1 < r < 1

and limiting sum exists.
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2012 Mathematics HSC Course Assessment Task 1 SOLUTIONS 3

ii. (2 marks)
� [1] for correct limiting sum

formula.

� [1] for final answer.

S =
a

1− r

=
sin2 x

1− sin2 x

=
sin2 x

cos2 x
= tan2 x

(c) (3 marks)

� [1] for correct condition for m and ∆ to
make a positive definite quadratic.

� [1] for inequalities.

� [1] for final justification.

Positive definite implies m > 0 and ∆ < 0.

∴ m > 0 and 64− 4m2 < 0

16−m2 < 0

(4−m)(4 +m) < 0

m < −4 or m > 4

As m > 0 and m > 4, therefore m > 4
fulfills all conditions.

(d) i. (2 marks)
� [1] for correct substitution.

� [1] for value of k.

x2 − 3x+ k = 0

As x = 2 is a solution,

22 − 3(2) + k = 0

4− 6 + k = 0

∴ k = 2

ii. (2 marks)
� [1] for constructing correct

inequality.

� [1] for value of k.

2 equal roots implies ∆ = 0.

∆ = b2 − 4ac = 0

∴ (−3)2 − 4(1)(k) = 0

9− 4k = 0

∴ k =
9

4

Alternatively, k completes the
square, i.e. k =

(

3

2

)2
= 9

4
.

iii. (2 marks)

� [1] for α = 1

2
.

� [1] for final answer.

Let the roots be α and α+ 2.

α+ (2 + α) = − b

a
= 3

2α = 1

∴ α =
1

2

So the roots are 1

2
, 5

2
. By the

product of roots,

1

2
× 5

2
= k

∴ k =
5

4

Question 4 (Lin)

(a) (2 marks)

� [1] for correct substitution into definition
of GP.

� [1] for final answer.

Let the number be x.

T2

T1

=
T3

T2

6 + x

2 + x
=

13 + x

6 + x

(6 + x)2 = (13 + x)(6 + x)

��x
2 + 12x+ 36 =��x

2 + 15x + 26

3x = 10

∴ x =
10

3
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2012 Mathematics HSC Course Assessment Task 1 SOLUTIONS 3

ii. (2 marks)
� [1] for correct limiting sum

formula.

� [1] for final answer.

S =
a

1− r

=
sin2 x

1− sin2 x

=
sin2 x

cos2 x
= tan2 x

(c) (3 marks)

� [1] for correct condition for m and ∆ to
make a positive definite quadratic.

� [1] for inequalities.

� [1] for final justification.

Positive definite implies m > 0 and ∆ < 0.

∴ m > 0 and 64− 4m2 < 0

16−m2 < 0

(4−m)(4 +m) < 0

m < −4 or m > 4

As m > 0 and m > 4, therefore m > 4
fulfills all conditions.

(d) i. (2 marks)
� [1] for correct substitution.

� [1] for value of k.

x2 − 3x+ k = 0

As x = 2 is a solution,

22 − 3(2) + k = 0

4− 6 + k = 0

∴ k = 2

ii. (2 marks)
� [1] for constructing correct

inequality.

� [1] for value of k.

2 equal roots implies ∆ = 0.

∆ = b2 − 4ac = 0

∴ (−3)2 − 4(1)(k) = 0

9− 4k = 0

∴ k =
9

4

Alternatively, k completes the
square, i.e. k =

(

3

2

)2
= 9

4
.

iii. (2 marks)

� [1] for α = 1

2
.

� [1] for final answer.

Let the roots be α and α+ 2.

α+ (2 + α) = − b

a
= 3

2α = 1

∴ α =
1

2

So the roots are 1

2
, 5

2
. By the

product of roots,

1

2
× 5

2
= k

∴ k =
5

4

Question 4 (Lin)

(a) (2 marks)

� [1] for correct substitution into definition
of GP.

� [1] for final answer.

Let the number be x.

T2

T1

=
T3

T2

6 + x

2 + x
=

13 + x

6 + x

(6 + x)2 = (13 + x)(6 + x)

��x
2 + 12x+ 36 =��x

2 + 15x + 26

3x = 10

∴ x =
10

3
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(b) (3 marks)

� [1] for correct substitution into gradients.

� [1] for correct manipulation.

� [1] for final answer.

PA ⊥ PB implies mPA ×mPB = −1.

y − 3

x+ 1
× y − 1

x− 3
= −1

(y − 1)(y − 3) = −(x− 3)(x+ 1)

y2 − 4y + 3 = −(x2 − 2x− 3)

x2 − 2x+ y2 − 4y = 0

x2 − 2x+ 1 + y2 − 4y + 4 = 5

(x− 1)2 + (y − 2)2 = 5

which produces a circle of centre (1, 2) and
radius

√
5.

(c) i. (3 marks)

� [1] for correct substitution into AP
definition.

� [1] for a = −2.

� [1] for d = 3

2
.

By definition of an AP,

T3 − T2 = T2 − T1

1− 1

a
=

1

a
− a

2

a
= 1 + a

2 = a+ a2

a2 + a− 2 = 0

(a− 1)(a+ 2) = 0

∴ a = −2, 1

As a < 0, ∴ a = −2.

∴ d = 1− 1

a

= 1− 1

−2

=
3

2

ii. (3 marks)

� [1] for correct substitution into
sum formula exceeding 1 000.

� [1] for simplification.

� [1] for final answer.

Sn =
n

2
(2a+ d(n− 1))

n

2

(

2(−2) +
3

2
(n− 1)

)

> 1 000

n

4
(−8 + 3n− 3) > 1 000

n(3n− 11) > 4 000

3n2 − 11n− 4 000 > 0

n =
11±

√

121 + 4(3)(4 000)

2(3)

=
11±

√
121 + 48 000

6

∴ n <
11−

√
48 121

6
or n >

11 +
√
48 121

6

As n > 0,

∴ n >
11 +

√
48 121

6
≈ 38.39 · · ·

Hence 39 terms required to exceed
1 000.
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