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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c=0,

—b++/b? —dac

2a

X=
Binomial expansion

(a+b)" =a" +(r)a""b+(;}a"‘2b2 +.. +(")a”"b’ +..+b",
r

n ! -D..(n—r+1
where n is a positive integer and =7 - pe D nr +) :
r) (n=r)r! rl

2. TRIGONOMETRY
Identities

sin® 4+ cos® A=1
sec’ A=1+tan’ 4
cosecd=1+cot’ 4
sm(A+ B)=sm AcosBxcosdsm B
cos(4+ B)=cosAcosBF¥smAsm B
tan A+tan B

|Ftan Atan B
sm2A4=2sin AcosA

cos2A=cos* A—sin? 4=2cos’ A—1=1-2sin’ 4
2tan A
| —tan® A

tan(A+ B) =

tan24 =

Formulae for AABC
a._ b c
sind sinB sinC
a® =b% +¢* = 2bccosA

Area of A= %bcsin A
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Answer all the questions.

10x* =7x+10 .
jal fractions.
S roa)( 2) P eetions =l

Expres
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2 (@ Sketch the graph of y* =3x. [0
VA
0 ’x

(i) Find the coordinates of the points of intersection of the curve y* =3x and the line
3y =6x—5. [4]



Greendale Secondary School 5 Secondary 4 Express / 5 Normal Academic
Preliminary Exarnination 2019 Additional Mathematics Paper 1

3 The variables x and y are such that when the values of xy are plotted against Jx ,a
straight line is obtained.

I is given that y=% when x=1, and that y=—% when x =4,

(@ Expressyin terms of x. [4]

(i) Find the value of y when x=16. 1]
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4 @ Showthat BZX=S4X ), cos2x. i3]
2sin” x
. . . ., Cus2x—cosdx
(i) Hence find, for 0" < x <360°, the values of x for which —48M—=2. [3]

2sin’ x
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5  The roots of a quadratic equation 4x> —37x+9=0 are &’ and B°, where a <0< 8
and f <|a].

(i) Show that aﬂ=—% and find the value of o+ 5. [4]

(ii) Find a quadratic equation whose roots are —Z _ and i 5
a+p a+p

i2]
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6 A curve is such that =1- >
dx’ (2x+5)

Find the equation of the curve.

Addhtional Mathematics Paper 1

and has a stationary poiat at P(-2,5).

151
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7 VABCD is a right pyramid with a square base ABCD, as shown in the diagram. The
volume of the pyramid is (6J§ —8) cm’® and the height is (1+2-J§ ) cm.
P"

4 B

(© Showthat AB>=12-6+/3. 3]

(i) Find the value of V42, giving your answer in the form p+ q«E where p and g are
rational numbers. 4]
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8 The diagram shown is not drawn to scale.
A

C T

A, B, C and D are four points on the circle such that CB=CD. The chords AC and BD
meet at E. The tangent to the circle at C meets AD extended at 7.

(i) Prove that BD is parallel to CT. [3]

() Show that CT? = ATxDT 4]
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9  The diagram shows part of the curve x=2+ ]l . y*1. Aline L intersects the

curve at A, where y =4, and cuts the y-axisat y=2.

Yy 4

(i) Find the equation of line L. 3]

() Find the area of the shaded region bounded by the line L, the line y =2 and the

1 [4]

curve x =2+ ;
(»-1y
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10  An experiment to measure the growth of bacteria was con ducted

At 0900 on Monday, 1000 bacteria were introduced to the culture, At 1700 on the same
day, the number of bacteria had grown to 1492. It is known that the number of bacteria,

N, at ¢ hours from the start of the experiment, is given by N = p¢", where p and k are

constants.
(i) Find the value of p and of k. 3
(i) Calculate the number of bacteria at 0900 on Tuesday. 2]

(i) Determine the earliest day and time (to the whole hour) at which there is at least
20 000 bacteria. {31
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11  The equation of a circle Cy is x* +6x+y* -~16y+24 =0, and its centre is P,
() Find the coordinates of P and the radius of C;. [2]

AB is a chord of Cy and M is the midpoint of 4B, where M (-1,12).
(i) Find the equation of the chord 4B. [3]

A second circle C2 with centre Q also passes through 4 and B.

(if) Given that PM :MQ =1:2, show that one possible point for Q is (3, 20) and
find the coordinates of another point. 4]
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12 PQORST is a pentagon as shown in the diagram. QRST is a rectanizle with OR =3 cm.
PQT is a triangle with PQ =4 cm and ZPQT = ZPT(Q = x radims.

P
4
Q=% H=08 4
3
R S
(i) Show that OT =kcosx, where & is a positive integer to be found. [2]

(ii) Show that the area of the pentagon, 4 cm? is given by A=8sin2x+24cosx. [2]

[Question 12 cantinues on next page]
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[Question 12 continues]

(iii) Find the stationary value of 4 and determine whether it is a maximum or a
mimmum. [6]

END-OF-PAPER






Name: ( )} | Class:S

100

7 -
F""II'E LE ‘D.E_‘Lc't'

GREENDALE SECONDARY SCHOOL
Preliminary Examination 2019

Additional Mathematics Paper 2 4047/2
17 September 2019

Secondary 4 Express / 5 Normal Academic 2 hours 30 mins

Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your index number and name in the spaces at the top of this page.
Write in dark blue or black pen.

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

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

Answer all the 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.

Q 1 2 | 3 | 4 5 6 y S (T} 9 10 11
M | I i
No of additional booklets/ writing No of additional
paper used graph paper used
Target Before ; Target After :

This document consists of 16 printed pages including this cover page.
‘Greendale Secondary School 2019




Greendale Secondary ST 2 $4 Express:5 Normal (Academic)

Preliminary Examination 2019 Additional Mathematics Paper 2

Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c¢=0,

—b++'b’ —4ac

2a

Binomial expansion

(a+b)" =a” +(ﬂa""b+(;]a"‘zbz +...+(nja""b’ +..-b",
¥

. ! -D..(n—
where » is a positive integer and "= L = g ) ({1 r+D
r)o rlin—r) r!
2. TRIGONOMETRY

Identities
sin” A+cos” A =1
sec” A=1+tan’ 4
cosec’ 4 =1+cot” A
sin{4 £ B) =sin Acos B+ cos Asin B
cos{Ax B) =cos Acos B Fsin Asin B
tmA+tan B

Istandtan 8
sin2A4 =2sin Acos 4

cos2A=cos> A—sin° A=2cos> 4—1=1-2sin" A
2ian A
1—tan° A

tan(4 + B) =

tan2A4 =

Formulae for AABC
;T ) B
sind sinB sinC
a’ =b”> +¢’ —2bccos A

A =labsinC
2
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1 A curve has the equation y=(ax—-3)]:nx, where x> 0, x:;»eé and g is a positive
a

constant. The normal to the curve at the point where the curve crosses
the x-axis is parallel to the line x+5y —4=0. Find the value of a. 71
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2 (a) Differentiate the following with respect to x.

(®  In(cos2x) 2]

(i) %tan?.x 12

(» Using your results from part (), find I2xsec3 2xdx. [4]
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2\
3 (i)  Given that the constant term in the binomial expansion of (E —-x’;—] is 60,
X

find the value of the positive constant k. [4]

(ii) Using the value of k found in part (i), find the term independent of x
o N6
in the expansion of (1 +x* ) [E - I—J . [4]
x k
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4 (a) A particle moves along the curve y =3x* —2x+5. At the point P,
the x-coordinate of the particle is increasing at a rate of 0:002 units/sec
and the y-coordinate is increasing at 0.02 units/sec.
Find the coordinates of P. (4]

(b) The equation of acurve is y = x* +5x° —8x+k, where k  a constant.
Find the set of values of x for which y is decreasing. (4]
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d({In2x 1 3in2x
5 i) Show that — = " 4
() dx[ x J & 4]
(i) Hence, integrate o %x with respect to x. 131
X

(iiiy Given that the curve y =f(x)passes through the point (l,g) and is such

that £(x) = 22% | find f(x). | 2]
P
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6  Mr Tan drives his car along a straight road. As he passes a poirt A he applies the
brake and his car slows down, coming to a rest at point B. For the journey from
A to B, the distance, s meters, of the car from A, £ seconds after passing 4, is

given by
s=600{]—e 5J—12t

(i Find an expression, m terms of ¢, for the velocity of the car during the

journey from 4 to B. [2]
(i) Find the velocity of the car at 4. [11
(i) Find the time taken for the journey from A to B. [3]

(iv) Find the average speed of the car for the journey from A to B, [3]
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7  Solve each of the following equations.

H ™+ =8 5]

(i) log,50+4log,  x—log (2x+4) =2 [5]
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8  Inthe diagram, triangles OAB and OCD are right-angled trianglzs.
Angle AOB = angle ODC=6, 04 =3 cm and OD =8 cm.

nl 0 f.'\\

C D

() Show that the length of AB + CD = 3sin§+8cos @ [1]

(i) Express 3sin@+8cos@ in the form Rsin(8 +a)where R> 0 and
a 1s acute. 4]
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8 (ii)) Find the maximum length of AB + CD and the corresponding value
of 6. 131
(iv) Find the value of 8, if B is the midpoint of OC. 2]
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9  The function fis defined by f(x)=4cos2x-3.

@ State the amplitude of f. i

(i Smeﬂaepeﬁodoffintennsofm i1

The equation of a curve is y=4cos2x—3for 0<x<7x

@ii) Find the minimum value of the curve. 11

(iv) Find the x-coordinates of the points where the curve mects the x-axis.  [3]
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9 (v) Sketch the graph of y= |4 cost—3[ for0<x<r. [3]

(vi) Hence, find the range of values of ¢, for which |4cos 2x—3] =c
has exactly two solutions only. 1]
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10 The diagram shows a triangle 4ABC with vertices at 4(0, 3), B(8 12)
and C(k, 13).

C (k, 13)

(4] X

Given that 4B = BC,

() find the value of &. [4]
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10 A line is drawn from B to meet the x-axis at D such that AD = CD.

(i) Name the quadrilateral ABCD. 1]
(iii) Find the equation of BD and the coordinates of D. 4]
(iv) Find the area of the triangle 4BC. [2]
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11 (a) (D Find the range of values of x for which x* —8x+"~ 0 21

(i) Hence, find the range of values of x for which
(x+2) -8x-1<0. 131

(b) Show that my = x* —4(x—1) meets the curve y =x*-3:+2 attwo
distinct points for all real values of m, exceptm =0 and o = 1. 5]

End of Paper
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