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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place
in the case of angles in degrees, unless a different level of accuracy is specified in the
question.

The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part
question.

The total number of marks for this paper is 80.

This paper has a total of 22 printed pages.

Setter: Ms Penny Goh [Turn over]



1. ALGEBRA

Quadratic Equation
For the quadratic equation ax >+ bx+c¢ =0,

_ —b++b*-4ac

X =
2a

Binomial Theorem

(a+b)"=a" +(Tja”‘b +(2] a"’b’ +...+(Ir:]a'”br +..+Db",

n! _n(n=D....(n—-r+1)
ri(n—r)! r

n
where N is a positive integer and ( J =
r

2. TRIGONOMETRY

Identities
sin?A + cos?A =1
sec?A =1 + tan? A
cosec?A =1 + cot?A

sin(A+ B) =sin Acos B £ cos Asin B
cos(A + B) = cos A cosB F sinAsin B
+
tan(A=+ B) = tan At tan B

1¥tan Atan B
sin2A =2 sin A cos A
cos2A=cos’ A—sin* A=2cos®* A—1=1-2sin’ A

tanZA:M
1—tan” A

Formulae for A ABC
a b c
sinA sinB sinC
a’=Db%+c? - 2bccosA

A =1absinC




1

It is given that cos A=—-m, where m > 0, and that A is obtuse.
Find the value of each of the following in terms of m.

(a) tanA

(b)  cot(180—A)

A
(¢) cos (EJ

(2]

[1]

[3]



(i)  Find the range of values of p for which the line y =2x+5 will meet the curve

y* = px. [4]



(i)  Hence, on the same axes, sketch the graphs of y=2x+5 and y* =5x. 2]



3 The gradient of a curve is ﬂ =p +%, where p and g are constants. The gradient of the
X X

normal at A(1, 4) on the curve is —1 and the tangent to the curve at B(2, 10) is Yy =8X—6.

(i)  Calculate the value of p and of q. [4]



(ii)  Using the value of p and of g found in (i), find the equation of the curve. [2]

(iii) Show that gradient increases as X increases. [2]



4 In the diagram below, AABC is an isosceles triangle with BC =y cm and AB = 2x cm.
It is also given that the perimeter of AABC is 50 cm.

C

(i) Show that the area of AABC is given by A= X~/625—-50x . [3]



(ii)  Given that X is increasing at a rate of 0.2 cm/s, find the rate at which the area is
increasing at the instant when x = 3. [3]



10

(a)  The sum of the coefficients of the first two terms in the expansion, in
X2

descending powers of X, of (1+ 2x)(2x — Lj is 768, where n is a positive

integer greater than 2. Show that n is 8. [4]



11

8
(b)  Find the term containing X’ in the expansion of [2x - Lj ) [4]

X2



12

6 Solutions to this question by accurate drawing will not be accepted.

y
/

D(5, 12)

7 |

B(-1,-2)

In the diagram, ABCD is a rhombus. The points B and D have coordinates (—1, —2) and
(5, 12) respectively.

(i)  Show that the equation of AC is 7y = —3x+41. [4]



13

(i) Giventhataline 5y =3x+55 passes through point A, find the coordinates of A.  [2]

(iii) Find the coordinates of C. [2]



14

(iv)  Find the area of the rhombus ABCD. [2]

(v)  Ifpoint E lies on BD produced such that BD : DE =2 : 3, find the coordinates of
E. (2]



15

n+1

(@)  Given that 3" -3" = PR find the value of 15". [3]



16

(b)  Without using a calculator, find the root of the equation X\/% =+/20 —X+/48 in

a+bc [3]
YRS

the form




8

17

A particle moves in a straight line from a point O such that t seconds after leaving O,

its velocity, v m/s, is given by v =5(4t— 1)2 —125. Find

(i)  the initial acceleration of the particle,

(ii)  the value of t at which the particle is instantaneously at rest,

(iii) the minimum velocity of the particle.

(2]

(2]

(1]



18

S 5
(iv) the distance travelled by the particle in the second second, [5]



19

A

(0,3)

(0, 1)

v
>

~
|\ 2 I

7, 0)

The diagram shows the curve y =a+bcos(cx) for 0<x<27.

(i)  Write down the value of @, of b and of c. [3]



20

(i)  Sketch, on the same diagram, the graph of y = sin(gj +2 for 0<Xx<2r. [3]

(X
(iii) Deduce the largest integer value of k such that a+bcos(cx) > sin [E) +k for

0<x<27. [1]



21

10 A curve has the equation y = x’e**.

Find the x-coordinates of the stationary points and determine the nature of each point [7]



11

22

In an experimental environment, the population of a type of insect was observed. Over a
period of 10 days from the start of the experiment, the number of insects decreased from

1100 to 600. The insect population is given by the formula P = A+900e", where A and k

are constants and t is the number of days from the start of the experiment.

(a)  Find the value of A and of k. [3]

(b)  Explain why the population of the insects approaches the value of A after a long
period of time. [1]

End of Paper



Name: Class Index No

BUKIT PANJANG GOVERNMENT HIGH SCHOOL
PRELIMINARY EXAMINATION 2020
SECONDARY FOUR EXPRESS

SECONDARY FIVE NORMAL ACADEMIC

ADDITIONAL MATHEMATICS 4047/2

Paper 2 Date: 26 August 2020
Candidates answer on the question paper. Time: 08 00 — 10 30
Additional materials: Graph paper Duration: 2h 30 min

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in
the case of angles in degrees, unless a different level of accuracy is specified in the
question.

The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.
At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 100.

This paper has a total of 21 pages.

Setter: Mrs Chiu H W [Turn over]



1. ALGEBRA

Quadratic Equation
For the quadratic equation ax? + bx +¢ =0,

_ —b++b®-4ac

X =
2a

Binomial Theorem

n n n
(a+b)"=a" +[1 ja"‘lb{zja”‘zbz +...+( ja”"br +..+b",
r

n! _n(n-D....(n—-r+1)
ri(n—r)! r

n
where n is a positive integer and [ ) =
r

2. TRIGONOMETRY

Identities
sin?A + cos’A =1
sec?A =1 + tan? A
cosec’A =1 + cot?A
sin(A+ B) =sin Acos B £ cos Asin B
cos(A + B) = cos A cosB F sinAsin B

tan(A+ B) = tin A+tan B
1¥+tan Atan B
sin2A =2 sin A cos A
cos2A=cos’ A—sin® A=2cos’ A—1=1-2sin’ A
2tan A

tan2A=—2
l1—tan” A

Formulae for A ABC

a b C

sinA sinB sinC

az=Db?+c? - 2bccosA

A = JabsinC



1

The expression f(x) = x> +ax® +bx+c leaves the same remainder, R, when it is
divided by x+2 and when it is divided by X — 2.

(i) Evaluate b. [2]

f(X) also leaves the same remainder, R, when divided by x — 1.

(i1)) Evaluate a. [2]

f(X) leaves a remainder of 4 when divided by x — 3.

(i11) Evaluate c. [1]



2 The equation of a polynomial is given by p(X) = 2x> — x> +16x 8.

(i) Show that 2x — 1 is a factor of p(X). [1]

(1)) Show that p(X) = 0 has only one real root. [3]



X% +2X+40

(i) Express 16k 3 in partial fractions. [5]
2
X" +2X+40
iv) Hence find dx 3
() I2x3—x2+16x—8 B]



(a) Solve the equation log, (X + 2) —logﬁ (X —1) =3. [5]



(b) Thecurve y=ax"+7, where a and b are constants, passes through the points

(2,47),(-3,-128) and (5, k). Find the values of a, b and k. [5]



The diagram shows a rod AB which is hinged at A, and a rod BC which is fixed at B
such that angle ABC = 90°. The rods can move in the Xy-plane with origin O where the X
and y axes are horizontal and vertical respectively. The rod AB can turn about A and is
inclined at an angle @ to the y-axis, where 0° < #< 180°. The lengths of AB and BC are
8 m and 5 m respectively.

O
x‘}

Given that C is d m from the y-axis,

(1)  find the values of a and b for which d=a sin &—b cos 6 [2]

Using the values of @ and b found in part (i),

(i) express d in the form R sin (6— @), where R > 0 and 0° < oz < 90°. [3]



Hence
(iii) explain if it is possible for d to be 10 m,

(iv) find the value(s) of & when d =6 m.

[2]

[2]



3
5 (a) Itisgiven that f(x)=In /? .
—X

(i)  Find f'(x) and f " ().

10



(b)

(ii) Hence determine the range of values of x for which both f’(X) and f"'(X) are

positive. [4]
d .2 X . )
Show that i 4sin 5 + 7 ||=ksinX where k is a constant. [3]
X

11



cosec’9—2

(i) Provethat ——————— =cos 26.

cosec 20

(i1)) Hence solve the equation

3

cosec’0—2
s+
cosec “0

cosec 20

=0 for 0<@<5.

[4]

12



7

A quadratic equation with integer coefficients has roots o and 3.

Given that oo — B =2 and o — B = 3, find the quadratic equation without calculating
the values of o and f. [5]

13



The diagram shows the line y = 2 and part of the curve y =sec? Xx—2 . The curve

intersects the X-axis at the point A and line y = 2 at the point B. A straight line through
the origin intersects the curve at point B.

y = sec’X — 2

[\®)
—

(1) Find the x-coordinate of A and B. Express your answers in terms of 7. [3]

14



(i) Determine the area of the shaded region bounded by the curve, the x-axis and the
line OB. Give your answer as exact value. [5]

15



<Y

The diagram shows part of the graph of y=3- |1 - 2X| .

(1) Find the coordinates of the points A, B and C.

(i1)) The line BC makes an angle 6 with the x-axis. Find the value of tan 6.

[3]

[1]

16



(iii) Solve the equation 3 — |1 - 2X| =2x—Xx*.

(iv) Without solving for X, explain why there is no real solution for the equation
stated below.

3-[1-2x|=4+x>

[4]

[3]

17



10 A circle, C,, and another circle, C,, pass through the same point (0, —3).

(1)  Given that the radius of both circles is /5 units and their centres lie on the line

y =X, find the equations of C, and C, . [5]

18



(i) Circle, C, and circle, C,, intersect at a point on the X-axis. Find the X-coordinate

of the point of intersection of C; and C, on the X-axis . [3]

(iii) Given that a point P lies on circle, C; and another point Q lies on circle, C, , find

the greatest distance between P and Q. [3]

19



11

The table below shows experimental values of two variables, X and Y.

X

1

2

3

4

5

y

0.50

2.12

3.18

4.00

4.70

It is known that X and y are related by the equation y

constants.

(i) Plot

y

X

o1 . .
against — and draw a straight line.
X

a

N

+ b\/; where a and b are

[3]

20



(i) Use your graph to estimate the value of each of the constants a and b.

(ii1) By drawing another straight line on the graph in part (i), solve the following
simultaneous equations.

y=i+b\/;
X

Ix
y/x =3

—END -

(3]

[5]

21
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