2019 GCE A'Level
H2 Mathematics Paper 1 (9758/01)

Suggested Answers

where transFormAtion begins
~—

1 The function f is defined by f(z) = az’ + bz* + ¢z + d, where a, b, ¢ and d are real numbers. Given

that 2 + i and -3 are roots of f(z) = 0, find b, ¢ and d in terms of a. (4]

2 The curve C has equation y = x* 4 y - [,

(i) C crosses the x-axis at the point with coordinates (a, 0). Find the value of a correct to 3 decimal
places. [

(ii) You are given that b > a.

The region P is bounded by C, the x-axis and the lines x = —1 and x = 0. The region Q is bounded
by C, the line x = b and the part of the x-axis between x = a and x = b. Given that the area of O
is 2 times the area of P, find the value of b correct to 3 decimal places. [4]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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3 Afunction is defined as f(x) = 2¢* - 6x7 + 6x - 12.

(i) Show that f(x) can be written in the form p{(x + q)* + r}, where p, ¢ and r are constants to [l;
found.

(ii) Hence, or otherwise, describe a sequence of transformations that transform the graph of y = ¥
onto the graph of y = f(x). (3]

4 (i) Sketch the graph of y = |2* = 10|, giving the exact values of any points where the curve meets
the axes. (3]

(ii) Without using a calculator, and showing all your working, find the exact interval, or intervals,
for which |2* — 10| € 6. Give your answer in its simplest form. 3]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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5§ The functions f and g are defined by

f(x) =e** -4, xeR,
gx)=x+2, xeR.

(i) Find f~'(x) and state its domain. (3]

(if) Find the exact solution of fg(x) = 5, giving your answer in its simplest form. (3]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE / UCLES bears no responsibility for these suggested answers.
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y writing P 3 in partial fractions, find an expression L 7
(i) Hence find the exact value of ’-E" "‘Flj [2]
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7  Acurve C has equation y = xe™,

(i) Find the equations of the tangents to C at the points where x = | and x = —1. [6]

(ii) Find the acute angle between these tangents. [2]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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8 (@) Anarithmetic series has first term a and common difference 2a, where a 2 0. A geometric series
has first term @ and common ratio 2. The kth term of the geometric series is equal to the sum of
the first 64 terms of the arithmetic series. Find the value of k. (31

(b) A geometric series has first term f and common ratio r, where f, r € R and f # 0. The sum of
the first four terms of the series is 0. Find the possible values of f and r. Find also, in terms of
f. the possible values of the sum of the first n terms of the series. 4]

(¢) The first term of an arithmetic series is negative. The sum of the first four terms of the series is
14 and the product of the first four terms of the series is 0. Find the 11th term of the series. [4]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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9 (i) The complex number w can be expressed as cos 8 + i sin 6.

1
(a) Show that w + - is a real number. [2]
(b) Show that :: 1 can be expressed as k tan %9, where k is a complex number to be found.
(4]
z-3i
(i) The complex number z has modulus 1. Find the modulus of the complex number T3z [5)

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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10 A curve C has parametric equations

X =a(2cos 0 - cos 20),
Y =a(2sin 6 - sin 20),

for0 < 6 < 2r.
(1) Sketch C and state the Cartesian equation of its line of symmetry. (2]
(ii) Find the values of 6 at the points where C meets the x-axis. 21

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.

A 420 North Bridge Road #06-11/12 S(188727)

® ChuWei-9077 9077 aostudies.com.sg



2019 GCE A'Level
H2 Mathematics Paper 1 (9758/01)

Suggested Answers

where transFormAtion begins
~—

(ili) Show that the area enclosed by the x-axis, and the part of C above the x-axis, is given by

)
J'  4(4sin? @ - 6:5in 5in 20 + 2 sin’ 26) do,
(]

where 6, and 6, should be stated. (31

(iv) Hence find, in terms of a, the exact total area enclosed by C. [5]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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11  Scientists are investigating how the temperature of water changes in various environments.

(i) The scientists begin by investigating how hot water cools.

The water is heated in a container and then placed in a room wh_ic.h is kept. at a constal.n
temperature of 16°C. The temperature of the water ¢ minutes after it is placed in the room is
6°C. This temperature decreases at a rate proportional to the difference between the temperature
of the water and the temperature of the room. The temperature of the water falls from a value of
80°C to 32 °C in the first 30 minutes.

(a) Write down a differential equation for this situation. Solve this differential equation to get
6 as an exact function of 7. (6]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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(b) Find the temperature of the water 45 minutes after it is placed in the room. [1]

11 [Continued]

(ii) The scientists then model the thickness of ice on a pond.

In winter the surface of the water in the pond freezes. Once the thickness of the ice reaches 3 cm,
it is safe to skate on the ice. The thickness of the ice is 7 cm, f minutes after the water starts
to freeze. The freezing of the water is modelled by a differential equation in which the rate of
change of the thickness of the ice is inversely proportional to its thickness. It is given that T = 0
when t = 0. After 60 minutes, the ice is 1 cm thick.

Find the time from when freezing commences until the ice is first safe to skate on. [6]

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studies.
MOE /UCLES bears no responsibility for these suggested answers.
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P(2,2,4)

P NORMAL

S(-5,-6,-7)

-2

-6

A ray of light passes from air into a material made into a rectangular prism. The ray of light is sent

in direction (—3) from a light source at the point P with coordinates (2, 2, 4). The prism is placed

SO that t!\e ray of light passes through the prism, entering at the point Q and emerging at the point R
and is picked up by a sensor at point § with coordinates (-5, -6, -7). The acute angle between PQ

and the normal to the top of the prism at Q is 8 and the acute angle between QR and the same normal
is B (see diagram).

Itis given that the top of the prism is a part of the plane x + y + z = 1, and that the base of the prism is
a part of the plane x +y + z = -9. It is also given that the ray of light along PQ is parallel to the ray
of light along RS so that P, Q, R and S lie in the same plane.

(i) Find the exact coordinates of Q and R.

[5]
(i) Find the values of cos 6 and cos f. 131
(ifli) Find the thickness of the prism measured in the direction of the normal at Q. (3]
Snell's law states that sin @ = k sin f, where k is a constant called the refractive index.
(iv) Find k for the material of this prism. (]
(v) What can be said about the value of k for a material for which f > 67 (1

Solutions serve as a suggestion only.
All solutions are provided by the teachers from AO Studiies.
MOE / UCLES bears no responsibility for these suggested answers.
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