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A local telco company SAtel charges for voice call, number of short messages (SMS-es)
sent and data used by every individual customer.

Three customers, Alice, Betty and Carol subscribed to a particular SAtel’s price plan and
their usage as well as the bill for July 2019 is shown below:

Usage Total Bill ($)
Duration of | No. of SMS-es Data used '
voice call sent (GB)
(min)
Alice 450 50 10.5 116.50
Betty 250 0 8.9 94
Carol 140 135 12 . 129.55

(i)

www.KiasuExamPaper.com
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Find the unit price for voice call, SMS-es and data usage respectively by SAtel. [4]
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(i) In lieu of the bi-centennial celebrations of the country, SAtel decides to run a
promotion on the price plan found in part (i) in the month of August 2019. SAtel
decides that the charges on voice call and SMS-es sent are each given a 45%
discount and charges for data usage is given a 10% discount. Suppose that Carol
has the same usage in August 2019 as in July 2019, find the percentage reduction in
the bill for Carol in August 2019 compared to July 2019. [3]
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2 Itisgiven thatf(r) = ——,
r+1

(i) Show that f(r+1)—2f(r)+f(r—2)= ar + , where @ and b are

r+2)r+)(r-1)

constants to be determined. (2]
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(ii) Hence, evaluate Z i , expressing your answer in the form
= (-D(r+1)(3Br+6)

P, g(n), where p, g € Z and g(n) is a single rational function in terms of n.  [4]
q
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(iii) Deduce that 23’31—2 is less than —z- 13]

r=3 r+2
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(i) Show that x*—x +1 is always positive for all real values of x. [2]

2x+5
—_— <1

(i) Hence, without using a calculator, solve the inequality =5k,
443x—-x

3]
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(iii) Deduce the solution of the inequality s 3]

4+3)x|-x" "

10
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4 It is given that

CcOS X for —%gxgg
h(x)= &
T—2x for qum'r

and that h (x +37ﬂ-] =h(x).

Sketch the graph of y=h(x) for -z <x< %:E [3]

11
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5

—4x* +8kx—5k* +4

A curve C is defined by the equation y = s XEE.

(@)

x—k

Find the range of values of & such that C has two stationary points.

13
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(if) It is given that C has an oblique asymptote which cuts the y-axis at the point (0, 4).
Find the value of . (2]

(iii) Using the value of & in (ii), sketch the curve C, stating the equations of
asymptote(s), exact coordinates of turning point(s) and axial intercept(s), if any.

(3]

15
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(iv) A curve C, is defined by the following parametric equations

49

x=1+tant , y=bsect, 0<t<2w, b>0 .

Find the cartesian equation of the curve C,. [2]

Find the range of values of b such that there are at most two intersection points

between the curves C and C,. [2]

18
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(a) Determine the horizontal asymptote for the graph of y = ¥ _4, [1]

(b) The function g is defined by
g x> 2 —4 forxeR.

(i) By drawing a suitable graph, find the range of g and show that g does not
have an inverse. [3]

19
[Turn Over

www.KiasuExamPaper.com
188



20
[Turn Over

www.KiasuExamPaper.com
189



(ii) If the domain of g is now restricted to the subset of R for which x < 4, state
the maximum value of 4 for which g™ exists. Define g™ in a similar form.

3]

21
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(iii) The function f is defined by

fix x? —x~—2§ , xeR, x>-4.
Show that the function fg exists and find the exact range of fg. [3]

22
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For this question, you should state clearly the equations of the asymptote(s) and the
coordinates of the stationary point(s) where appropriate for all your graphs.

The diagram below shows the graph of y = f (x) . The graph has asymptotes

y=-4, y=3, x=—4 and x =2, a y-intercept at [0 ’ —%) and a stationary point at

(-1, 0).

y = f(x)

23
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On separate diagrams, sketch the graphs of

; 1
M y= }E-)- , and 3]

24
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(ii) y=f[~%x+2]. [3]

25
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(i)  Find the exact value of a such that e™ =37*, Hence show that

3% [x In3+ %J =9¢™ ") (3xIn3+1) . 2]

26
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(i) Describe a series of transformations that maps the graph of y =e™ (3x+1) onto the

graph of y=3"" (x In3 +%J +1. 3]

27
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For an art lesson, each student is given a piece of wire of length 200 cm. They are
instructed to cut and bend the wire to form 10 squares of decreasing sizes, with the
largest square having side of 8 cm.

(a) Albert designs the squares such that their perimeters form an arithmetic progression
with common difference d.

(i)  Find the exact value of d. [2]

(if)  Find the area of the smallest square. [3]
28
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(b) On the other hand, George designs the squares such that the areas of the squares
form a geometric progression with common ratio 7.
(i) Show that the sides of the squares also follow a geometric progression and

find its common ratio in terms of r. [3]

29
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(i) By considering the sum of the perimeters of squares formed by George, show

that 4r° —25Vr +21=0. 3]

30
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(iii) - Explain why the common ratio, 7, cannot be 1 even though » = 1 is a solution

to the equation in (b) (ii). Hence, find the other value of r correct to 5

decimal places. 2]

(iv) In order to form more than 10 squares, George extended the original wire by
L cm. Assuming that all the areas of the squares follow a geometric
progression with the same common ratio » found in (b) (iii), find the least

integer value of L so that he will never run out of wire to form any number of

squares. [3]

31
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End of Paper
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Recommended Follow-up Actions
Foundational Knowledge:

H2 Math requires a mastery of both O-level Additional Mathematics (Assumed knowledge)
as well as the A-level H2 Math content and skills. It is noteworthy that H2 Math problems
infuse knowledge across topics, and problems are set based on the assumption that there is a
perfect mastery of both O and A level Mathematics knowledge. Students are therefore
strongly advised to revise and master all these fundamental knowledge in order to achieve
good perfonnance in A-level H2 Mathematics.

It is recommended that students should to seek clarifications from their tutors as early as
possible whenever they have doubts as a strong understanding of A level concepts are
essential to solving problems in H2 Mathematics. More practice should be devoted to
Appl:catlon Questions, which is part of the H2 Math 9758 examination requnrements

Accuracy & Precision in Working Steps:

Students are reminded that careful attention should be given to their working steps and
graphs, which should be clear, concise and logical. More effort is required to improve
accuracy of the statements and graphs as the quality of solutions and graphs are still far away
from the required standard of the A Levels.

A suggested way is for students to write out any solutions, for tutorials, assignments or
revision package like the way it is for examinations.

Problem Solving Skills:

It was evident that some students have not mastered fundamental problem solving skills and
the ability to make connections within parts of questions. Some questions were not well read
enough for the problem to be well answered. Students need to realise that questions for H2
Mathematics are not as direct and straightforward as compared to those seen in O-level
Additional Mathematics.

Time Management:

The Revision Sets as well as the Timed Practice papers should be well utilized to help one
practice the time management for the examination. The recommended time is set at 1.5 min
per mark allocated for the question. Nonetheless, students should also extend this practice to
completing any questicms be it for mtorials or questions in the Revision Package.

Use of Graphing Ga!ca!ator ag an E. ion Tool:

as an examination tool wh ich students are -
i\, ons and apps. It was alarmmg to note that some
students still have dlﬁiculty with reset of memory resultmg in a mass wipe out of the GC
Apps installed. : .

Graphmg calculatof_is am__lhg t00) &

Students should also know how to make use of their.GCs to help them solve the questions in
an examination efficiently and effectively.
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