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Find the values of @ and & in the identity 4x® —5x+3 = (x—2)(4x’ +ax+11)+b.

The cubic function has the equation f(x)=2x’ +9x* +7x-6.
(i) Evaluate f (—2). Hence, write down a linear factor of f (x).

(i)  Using long division, find the other quadratic factor of f(x).

(iii)  Hence, solve the equation 2% #9x%° +Tn=6=0,

h is a function such that h(x) = 3 e a2,

i) Find an expression for h™ (x) and state its domain.

(i) Hence, determine the value of x such that hl(x)=h(x).

When a polynomial f (x) is divided by (x—3) and (x+2), the remainders are

4 and —11 respectively. When f (x) is divided by (x* —x—6), the remainder is a
polynomial R(x).

() Explain why R(x) is of the form ax+b , where a and b are constants.

(i) Hence, find the polynomial R(x).

(a) EBxpress x* =e’** in the form Inx = ax+b, where a and b are constants.
(b)  Using a suitable substitution or otherwise, solve gt =Fg e,

(©  Solve log(1—2x)—2log ;x =1-log((2—5x).

On the same axes, sketch the graph of y =e* +1 and its inverse function. Label

the straight line y = x, the intercepts and asymptotes clearly.

The graph of a cubic polynomial crosses the x-axis at the origin, 2 and —1.

() How many such cubic polynomials satisfy the above conditions? Justify
your answer.

(ii) Given also that the graph passes through point (1, 4), find the expression

of the cubic polynomial, leaving it in the general form

f(x) = ax® +bx* +cx+d , where a, b, ¢ and d are constants.
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Function fis defined as f:x — x> -1, —2<x < 3.

®
(ii)

(iii)
(iv)

Find the range of f.

Sketch the graph y = If (x)

, labelling clearly the intercepts, the turning point
and the end points.

Does f' exist? Justify your answer.

Another function g:x — x> —1, k <x <3 has an inverse function.

(a)  Write down the smallest possible value of £.

(b)  Assuming the value of k in (a), find the value of g™'(2).

Round off all your answers to the nearest whole number.

Mathematical modelling can be used to analyse data and predict trends.

Using the logistic growth model, /(¢) is the cumulative number of confirmed

COVID-19 cases in Singapore, where ¢ is the number of days after 15 February 2020.

The equation, /(t) =

30766.634

TW , 1s obtained based on the data collected from
+ e™

15 February 2020 (z = 0) to 20 May 2020 (¢ = 95).

@

Find the cumulative number of confirmed cases on 15 February 2020.

Singapore imposed Circuit Breaker (stay-at-home order) on 7 April 2020 (¢ = 52).

(i)
(iii)
(iv)

Show that the cumulative number of confirmed cases is 2066 on 7 April 2020.
Hence, find the number of confirmed cases on 7 April 2020 itself.

According to this model, calculate the cumulative number of confirmed

cases in the long run, i.e. as time tends to infinity. Comment on the

number of the daily confirmed cases in the long run.
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