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Grade Tables: For Examiner’s Use

Question Points Score Question Points Score

1 6 7 9

2 12 8 6

3 11 9 6

4 6 10 12

5 10 11 6

6 6 Total: 90

Examiner’s Comments
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List of Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax2 + bx + c = 0

x =
−b ±

√
b2 − 4ac

2a
Binomial Expansion

(a + b)n = an +

(
n
1

)
an−1b +

(
n
2

)
an−2b2 + ... +

(
n
r

)
an−rbr + ... + bn

where n is a positive integer and(
n
r

)
=

n!
r!(n − r)!

=
n(n − 1)...(n − r + 1)

r!

2. TRIGONOMETRY

Identities
sin2 A + cos2 A = 1

sec2 A = 1 + tan2 A

cosec2A = 1 + cot2 A

sin(A ± B) = sin A cos B ± cos A sin B

cos(A ± B) = cos A cos B ∓ sin A sin B

tan(A ± B) =
tan A ± tan B

1 ∓ tan A tan B
sin 2A = 2 sin A cos A

cos 2A = cos2 A − sin2 A = 2 cos2 A − 1 = 1 − 2 sin2 A

tan 2A =
2 tan A

1 − tan2 A
Formulae for ∆ABC

a
sin A

=
b

sin B
=

c
sin C

a2 = b2 + c2 − 2bc cos A

∆ =
1
2

bc sin A
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Answer all questions: 90 marks
1. (a) Find a positive number, x when added to its reciprocal gives a minimum sum

Answer [3]

(b) Calculate the maximum value of 3uv2 given that u and v are two variables such that u + v = 15

Answer [3]
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2. (a) Given that m is a positive integer, find the value of m where

152k × 94k × 56k

32k = m8k

Answer [3]

(b) Without using a calculator, find the value of k such that 4
√

3
+

2
√

15
3
−

8
√

12

 × √6 = 2
√

k

Answer [3]
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(c) The lengths of the diagonals PR and QS of a rhombus PQRS are
(
4 + 2

√
3
)

cm and
(
6 +

4
√

3

)
cm respectively. Leaving your answers in surd form, find
(i) the value of PQ2

Answer [3]
(ii) the area of the triangle PQR

Answer [3]
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3. (a) Solve the following equations
(i)

4x = 7x−1

Answer [3]
(ii)

2 log4 5x2 − log8(4 − x)3 = 1 + log2(1 − x)

Answer [4]
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(b) Sketch the graph of y = 2e−x and y = 3 − ex on the same diagram. Find the x-coordinate of the
points of intersection of the two graphs

Answer [4]
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4. (a) The coefficient of x3 in a cubic polynomial f (x) is −3 and the roots of the equation f (x) = 0 are
1
3

, −1 and k. Given that f (x) has a remainder of 28 when divided by (x + 2), find the value of k

Answer [3]
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(b) When a cubic polynomial g(x) is divided by (x − 1) and (x + 4), it leaves a remainder of −12
and −37. When g(x) is divided by x2 + 3x − 4, the remainder is (ax + b). Find the value of a
and b

Answer [3]
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5. (a) A curve has the equation
y = (ax + 3) ln x x > 0, a > 0

The normal to the curve at the point x = e is parallel to the line y + x = 2. Find the value of a,
giving your answer in terms of e

Answer [4]
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(b) (i) Express the following as a sum of 3 partial fractions

8x + 1
(2x − 5)(x + 1)2

Answer [3]
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(ii) Express y in terms of x given that
dy
dx

=
8x + 1

(2x − 5)(x + 1)2 and y =
5

14
when x = 6

Answer [3]
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6. (a) The displacement, at time t, of a particle moving along the x-axis is given by

s = 2e3t + 5e−3t

Find the value of t when the particle comes to instantaneous rest

Answer [3]
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(b) Given that
y = (ln x)2

show that

x2
(

d2y
dx2

)
+ x

(
dy
dx

)
− 2 = 0

[3]
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7. P, Q and R are three points on a circle as shown, with coordinates given by

P
(
5 +
√

2 cos θ, 5 +
√

2 sin θ
)

Q
(
5 −
√

2 cos θ, 5 +
√

2 cos θ
)

R(4, 4)

(a) Show that
RP2 = 4 + 2

√
2 sin θ + 2

√
2 cos θ

[3]
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(b) Express 2
√

2 sin θ + 2
√

2 cos θ in the form R sin (θ + α), where R > 0 and 0 < α <
π

2

Answer [2]

(c) Hence, determine the maximum value of RP

Answer [1]

(d) Given that
RQ2 = 4 − 4 sin

(
θ −

π

4

)
find all values of θ satisfying 0 ≤ θ < 2π such that

RP = RQ

Answer [3]
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8. (a) Show that
d
dx

(
tan x sin2 x

)
= 2 sin2 x + sec2 x − 1

[3]

(b) Hence, find the value of the following, leaving your answer in exact form∫ π

π
4

sin2 x dx

Answer [3]
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9. The equation of a curve is given as the following, where k is a constant

y = −2x2 − 3kx + k

(a) Find the set of values of k, for which the curve lies completely below the line y = 5k

Answer [3]

(b) In the case where k = 1, find the shortest distance between the curve and the line

Answer [3]
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10. (a) Show that
d
dx

[
(x − 1)

√
5 + 4x

]
=

6x + 3
√

5 + 4x

[3]
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(b) The diagram shows part of the curve

y =
2x + 1
√

5 + 4x

The line PR is a normal to the curve at P. Q is the point where the curve cuts the y-axis and S
is a point directly below P
(i) Given that the x-coordinate of P is 1, find the equation of the line PR

Answer [4]
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(ii) Without calculating the area under the curve from x = 0 to x = 1, explain briefly why∫ 1

0

2x + 1
√

5 + 4x
dx >

1
2

(
1 +

1
√

5

)

[2]
(iii) Find the area of the shaded region

Answer [3]
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11. The diagram shows a straight line ABC such that AB : BC = 3 : 1

The point B is (1, 2) and the point C lies on the x-axis. θ is the angle between the positive x-axis and
the line AC. Given that tan θ = −2, find

(a) the equation of the line AC

Answer [1]

(b) the coordinates of C and A

Answer [3]
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The point D is such that ABOD is a parallelogram

(c) Find the coordinates of D

Answer [2]

END OF PAPER
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Question Source

Question Credit Remarks
1(a) S4 P1/AHS 2017 PRELIM Qn 11 Modified
1(b) S4 P2/CHIJ Sec 2017 PRELIM Qn 5 -

2 S4 P2/WGSS 2017 PRELIM Qn 9 Modified
3 S4 P2/FMS(S) 2017 PRELIM Qn 9 -
4 S4 P2/NTSS 2017 PRELIM Qn 8 -
5 S4 P2/PHS 2017 PRELIM Qn 5 -
6 S4 P1/BPGHS 2016 PRELIM Qn 6 -
7 S4 P2/RI 2012 PRELIM Qn 12 Modified
8 S4 P2/XMSS 2017 PRELIM Qn 2 -
9 S4 P1/YHSS 2017 PRELIM Qn 6 -

10 S4 P2/BHSS 2016 PRELIM Qn 9 -
11 S4 P1/HIHS 2016 PRELIM Qn 4 -
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