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SECONDARY THREE
4047 ADDITIONAL MATHEMATICS
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Additional Materials: Answer Paper

READ THESE INSTRUCTIONS FIRST
Write your name, class and register number on all the work you hand in.

Write in dark blue or black pen on both sides of the paper, and use a pencil for
drawing graphs and diagrams. Do not use staples, highlighters or correction fluid.

Answer all the questions.

Write your answers on the separate writing paper provided.

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 a 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 marks for this paper is 90.

Setter : Mrs M Loy
Markers :  Mr Koh MH, Miss Yeo LS, Mrs Loy, Mr Ang WJ

This Question Paper consists of 5 printed pages, including this page.
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1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ = 0,
= —b+Vb? - dac
2a

2. TRIGONOMETRY

Identities
sin® A +cos* A=1
sec? A =1+tan? 4
cosec? A =1+cot? 4
sin(A4 = B) = sinA cos B + cosA4 sin B

cos(A + B)=cosA cos B ¥ sinAd sin B

tanAd £ tan B

tan(d £ B) = 70 N an B

sin2A4 =2sinA cosA

cos2A=cos?A—-sinfA=2cos’A-1=1-2sin’4
_ 2tanA
tan 24 = m’j}'
Formulae for AABC
a b ¢

sind _sinB sinC

at=ht+ ¢ = 2bc cos A

A:lbc sin A
2
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l.  Giventhat Ax’ +x* —13x -2 =(x+3)x+B)2x—1)+C for all values of x, find
A,Band C. [4]

2. Given that y = e , show that y = /3.
Hence, without using a calculator, evaluate

3 |
e x—log. 9
2 53

(4]
log, 3

3. Find the range of values of ¢ in the exact form, for which y = 2x + ¢ meets the
curve y~ —2x” =-5. Hence deduce the range of values of ¢ for which there is no
intersection point between the line and the curve. [5]

4. Solve log,,,(1+x)= lg4x—lg\/§. [6]

5. A chicken farm with a population of 1000 chickens was hard hit by bird flu in 2015.

The spread of the bird flu is given by § = lﬂqo—, , where S is the number of
+e”

chickens infected after 7 days.
(i)  Deduce the number of chickens infected with the bird flu in the long run. [1]

(ii) Estimate the initial number of chickens infected with the bird flu, leaving
your answer correct to the nearest integer. [2]

(iii) The chickens will be culled when at least 70% of the chickens are infected.
Determine when culling will take place. (3]

6. A line and a curve are represented by 27" = 5(3)“’ and (9*' )" =3 respectively.

Given that the line intersects the curve at point A and point B, find the distance
between the two points, 4 and B . [7]
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7. (a) A toy car moved at a speed of (2 a3 ) cm per second from point M to point
N. Given that the distance covered was (2\/% - 1) cm, find the time taken to

move from point M to point N in the form a~/3 + b, where a and b are
constants. (4]

(b) Find the range of values of x that will satisfy the following inequalities,
2x+5>4 and 6-2x* > 3+x. (4]

8. The quadratic equation 2x” —2x —1=0 has roots 1 and l
a

(i)  Find the value of a” + /3" (4]
(i)  Find the quadratic equation in x whose roots are «* and /. [4]
9, y-axis ,
P(2,6)
Line /
Q(10,2)
(0] x-axis
A

In the diagram, PQ is a straight line joining points P(2 , 6) and Q(10, 2).
Line / is parallel to the line 2y = x —4 and passes through point Q.
Given that the perpendicular bisector of PQ intersects Line / at point R,

(i)  find the coordinates of point R , (6]
(i) calculate the area of the quadrilateral PORO. [3]
Tanjong Katong Girls™ School Sec 3 A Math Mid-year Exam 2016
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10.

11.

12.
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The equation of a curve y = ax” + 2x + 6 can be written in the form y=3(x+b) +c,
where @, b and ¢ are constants.

(i) State the value of a .

: . 1
Expressing y = ax’ +2x+ 6 in the form y = 3(x + b)* + ¢, show that b = 3
and find ¢ .

Hence,

(ii)  find the greatest value of

g . Explain your choice for the value of y,
%

(iii) determine with explanation the number of points of intersection between the
curve and the x-axis.

The polynomial g(x) =x" +ax’ —bx -2 has a factor (x + 1) and it leaves a remainder
of 24 when divided by (x — 2).

(i) Showthata=4and b= -1.

(i) Taking a =4 and b = -1, solve the equation g(x)= 0, leaving your answers in
the exact form.
Hence, find the integer value of x for which (x —2)’ +4(x - 2)' +x—-4=0.

@ Solve 5*'—2(5%)=9.

4x3 +2x -1

b) E —
b} Exprose (2x-1)x+1)

in partial fractions.

End of Paper
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Suggested Answer Key
1 A=2,B=-2,C=-8 2 23
3 c< —\E, c>+/5 4 x=1
fsec-5 x =-0.5 (rejected)
Si 1 000 5ii | 119 (nearest integer)
Siii | 2.85 days
6 | 237
3
7a | Time taken = 21/3 ~32 1
2
8i | a*+p%=8 8ii | x*+20x-8=0
9i 10 4 9ii | Area =38 units’
R—=)
33
10i 17 10ii
! a=3,c= 5 " For greatest value of z , v must be min
value, thatis y = c.
2.2 6
oy ( 17] 17
3
10iii | Discriminant < 0 thus there is not real
roots, so there is no intersection point.
11i | Show question 11ii 3+ \/ﬁ
x=-, x=—"——
2
Integer value of x = 1
12a [ x=0431 12b 2 28 7
2+ - + -
92x-1) 9x+1) 3(x+1)°
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3 .2 (v )

k. Given that 4% +x —13x-2= (“‘ + 3)(X+ B)2x-1)+C for all values of x, find
A,Band C. [4]
Comparing coefficient of x*, 4 =2 Choose appropriate value of x

/ expand and compare
2x +x* =13x-2= (x + 3Xx + B)(2x -1)+C coefficients
Putx= 3, 2( 3*+( 3y>+39 2=C
C= 8
Putx=0,
3B+C= 2
3B 8= 2 B= 2
I3 _
Given that ¥ =€ |, show that V' = J§
Hence, without using a calculator, evaluate
5 1
Iny3
e x—-log,9
) g;
log, 3 [4]
y :eI“\G
Iny=Inv3lne (Ine=1) Bring In to both sides &
Iny=In NE) obtain equation
Ly= J3 (shown)
eln\axllog 9 Put elﬂ\".‘ :\/5
2 3
log, 3
1 R Apply Log Law correctly
V3x 5 log; 3° -power law
= -logs3 =1
log, 9
=4/3x2

Answer in exact form
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: Find the range of values of ¢ in the exact form, for which y = 2x + ¢ meets the
curve ¥~ ~2Y =5 Hence deduce the range of values of ¢ for which there is no
intersection point between the line and the curve. [5]
. L, [ . Combine to fi drati
Put y = 2x + ¢ into 3 2x°=-5 ) to form a quadratic
equation

(x+c) -2x*+5=0

4x* +4cx+c” -2x° +5=0
2x* +4cx+c +5=0

For the line to meet the curve,
discriminant > 0 Discriminant 2 0

(4c)2 - 4(2)(c: . 5)2 0 \ / Deduct Im if given

discriminant >0
16¢° —8¢* -40=0 \/
8¢’ -40>0

=520
(c— Js XC $+J5 )2 0 Obtain the factors
c<—5, ¢245

For no intersection points, ~ \/5 <c< JE

Solve ]Og”m(l'i-.\')zlgzlx_lg\/g . [6]
Iogmu(] + -\') = lg4x = ]gﬁ

Change of base to Ig

|gﬂ
Apply Log Law to get J8
Apply Log Law to get Ig
16x°
8
Tonfavg Ratang Garle” 5okl Sec 3 A Math /4047 Mid-year Exam 2016

FREE TEST PAPERS - FREETESTPAPER.COM

4



https://freetestpaper.com

lg(1+ x) N lg{ﬂj
lg10°
° VB Obtain factors
4x
ledl + x) = 21o
l+x) D( V3 ] If did not reject negative
1632 answer, no Al
lg(l+ x)=1g —
e 5)-1 15
1+ x=2x"
2xt =x+1
2 —-x-1=0
(2x+ 1)()‘—1): 0
=l s —% (rejected) ] lg4(-%) 1s not defined.

A chicken farm with a population of 1000 chickens was hard hit by bird flu in
g 1000

2015. The spread of the bird flu is given by I+e™" | where S is the number
of chickens infected after 7 days.

(i) Deduce the number of chickens infected with bird flu in the long run. [1]

As t becomes very large, € " tends to 0.
Number of chickens infected with flu = 1000

(ii)  Estimate the initial number of chickens infected with the bird flu, leaving

your answer correct to the nearest integer. [2]
Putt=0 Substitute £ = 0
g ]00(3
1+e”
$=119.203

I[nitial number of chickens infected with the bird flu
=119 (nearest integer)

(iii)  The chickens will be culled when at least 70% of the chickens are infected.
Determine when culling will take place. (3]
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1909 ., 700

|+ ¢

2=

l—(—)—21+e'
7

2-1t<-0.8473
=285

After 2.85 days, culling will take place.

Form the linear inequality

Solve linear inequality

B = i(3)—“

A line and a curve are represented by

and (9\)1- =3 respectively.

Given that the line intersects the curve at point 4 and point B, find the distance

between the two points, 4 and B.

(7]

D ] »
o ) —— e 3
27 =3 (3) ()

3 =37(3") -
bx=y-2——— (1)

(9) =3
3 =3
2xy =1

I

From (2), 2x= 7Y
Put (3) into (1)

Form a linear equation

Form a non-linear equation

Apply elimination method to
solve simultaneous equations

é:):_z

¥

y—2y-3=0 Obtain 4 and B
(y=3)y+1)=0

y:3 3 Y= 1

Tanjong Katong Girls® School

Sec 3 A Math /4047 Mid-year Exam 2016

FREE TEST PAPERS - FREETESTPAPER.COM



https://freetestpaper.com

Ta.

7b.

=
Il
N —
=
Il

= 3 units or 4.06 units

Apply distance formula
correctly

A toy car moved at a speed of (2 + ‘/g)cm per second from point M to point V.

Given that the distance covered was (‘2‘/E - 1) cm, find the time taken to move
from point M to point N in the form av3 + b , where a and b are constants. (4]

%f 78 1
Time taken = (2 + ‘6)

(lov3-1)2-+3)

_ fo++3)2-43)

203 -30-2++3

= 4-3

= 21‘6 -32 seconds

Ratio of distance to speed

Rationalise correctly

Reduce denominator to 1

Find the range of values of x that will satisfy the following inequalities,

2x+5>4 and 6—2.\':23+x'

Tanjong Katong Girls™ School
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2x+5>4
2x > -1

1
> ==

6-2x"23+x

2y +x-3<0

(2x+3)(x-1)<0

—ESXSI
2

“

\___/

\/

To satisfy both inequalities:

—l<xsl
)

“

Obtainx >

Solve quadratic inequality

The quadratic equation 2¥° = 2x~=1=0 has roots

@ Find the value of a’+ B ’

Q| =

= | =

[4]

Sum of roots
1 1

L
a B

a+pB=af

1

Product of roots
| 1

ap 2

aff =-2

a’+p =(a+B)-2aB
=(-2)* -2(-2)

=8

Equate sum of roots =1

Equate product of roots =
1

2
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(i)

3
Find the quadratic equation in x whose roots are & Yand B [4]

Sum of roots

:a.“ +/33
=(a+ BN’ —ap +p?)
=(-2)X8-[-2])

=-20

Product of roots
=(aB)’

=(-2)’

=-8

Equationis x*+20x 8=0. Equation ‘=0

9. y-axis A P2, 6)

Line [/

0 (0,
o >

X-ax1s

Y

In the diagram, PQ is a straight line joining the points P(2 , 6) and O(10, 2).
2y=x

Line / is parallel to the line ~4and passes through point Q.
Given that the perpendicular bisector of PQ intersects Line / at point R,

(i) find the coordinates of point R, [6]

Tanjong Katong Girls” School Sec 3 A Math /4047 Mid-year Exam 2016
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Midpoint of PO = (6, 4)
. . 6
Gradient of line PO = > @
.
-2
Gradient of line perpendicular to PQ =2
Equation of perpendicular bisector:
v—4
x-6
y=2x-8

5

=

=2

1

Gradient of RO = 2 (given lineis //to 2V =¥~ %)
Equation of line RQ:

y=2 1

x—10 2

2y=x-6

Put (1) into (2)

2(2x 8)=x
10

3

6

Find midpt of PQ

Apply gradient formula

Obtain equation

Obtain equation of RQ

Solve simultaneous eq

Obtain point R

(ii calculate the area of the quadrilateral PQRO.

(3]

)
]2 0 l-q 10 2
2 3
2l 0 =4 2 ¢
Area of ® TOM = 3
)
=l e 60)—(—ﬂ+4J
2103 3
= 38 units’

Apply ‘shoe-laced’ in anti-
clockwise direction to find
area

evaluate

10.
where a, b and ¢ are constants.

Tanjong Katong Girls™ School
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(i) State the value of a .

1
Expressing y = ax® + 2x + 6 in the form y = 3(x + b)*> + ¢, show that b= 3

and find c. [5]
a=3
T 2 . +§:| Complete the square
a a
P (H_l] +E_(__2_J Obtain the square term
: 2a a \2a
y=a .\‘+~1—J +6—l
a a
b=— b=— (shown) ]
a Able to show b= 3
1 17
SV | | i
3) ¢ 3 Obtain ¢
Hence,
£
(if) ; ‘ . 3]
find the greatest value of - . Explain your choice for the value of y .
For y to be least, 3(x + b)* = 0,4y =c¢ Explain the choice of y
2
2 (] 7) Substitute correct y value
Greatest value of ¥ = 3
L]
=17
(iii) determine with explanation the number of points of intersection between the
curve and the x-axis. [2]

Tanjong Katong Girls™ School

3 +2x+6=0

4(3)(6)

Discriminant = 2°
= 68

Since discriminant < 0, then there are no real roots. Thus
there is no intersection point between the curve and the x-

Find discriminant

Show discriminant < 0
and explain

Sec 3 A Math /4047 Mid-year Exam 2016
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11.

Tanjong Katong Girls™ School
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axis.
Or
Put y = 0 (intersection with x-axis)
3 +2x+6=0

_—2+,/4-4(3)(6)

2(3)
_=2++-68
2(3)

No solution, then there is no intersection point between
the curve and the x-axis.

solve the quadratic equation
to obtain no solution

explanation

3 2
The polynomial gx)=x +ax

remainder of 24 when divided by (x  2).

(i) Showthata=4andb= 1.

~bx=2 a5 a factor (x+ 1) and it leaves a

(x + 1) is a factor, by Factor Thm,
g( H=0

Apply Factor Thm

Sec 3 A Math /4047 Mid-year Exam 2016
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l+ta+h 2=0———

at+tb=3 (1)
By Remainder Thm,
g(2)=124
22+4a 26 2=24
2a b=9 (2)
(H+@2) 3a=12
a=4 (shown)
4+pH=3, b= 1 (shown)

Obtain eqn (1)

Apply Remainder Thm
Obtain eqn (2)

(i) Takinga=4and b=
the exact form.

Hence, find the integer value of x for which

1, solve the equation g(x) = 0, leaving your answers in

(x=2) +4(x-2)" +x-4=0 [7]

g(x) = 3 il 4o -3

X +4x? +x-2=(x+1x* + px - Z)Where p isa constant
compare coefficien t of x:

-2+p=1

p=3

Lgle) = (x + 1)():2 3% 2)

-3++49+8
gx)=0, x =-1, M= . 5 s
o317
N

(x—2F +4(x-2f +x-4=0
(x-2) +4(x-2) +((x-2)-2=0
Putx=x-2

x—-2=-1

The integer value of x =1

when x = -1,

Obtain correct coefficient of
x> and constant, 2.

x= 1

apply quadratic formula to
solve 2 other roots
2 correct answers

Show the 2 equations are
linked

Solve 57 - 2(5_‘ ): 9.

[6]
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571-2(51)=9
P Apply Indices Law to split the
5(5%) - 5 =9 terms correctly
Let n=5"
S5p— 2 =10 Use substitution to form a
n quadratic equation

n=2 ., n=-——
5
| Obtain 5* =2
55%=2 5% = ——(rejected) & 5= 02
5
xlg5=1g2 OR  xIn5=In2 Solve by bringing both sides
) tolgorin
e lg2 ¢
g5
x=0431
4x' +2x -1
12b. e YoV (6]
Express (2x=1)x+1) in partial fractions.
Let Obtain ‘2’ either by
is3 _ inspection or lon
Let ol =2+ A + 8 + ,where A, > .

2x—1)x+1)° -
Band C are constants

2x—1 x+1 (x+1)

division

Obtain 3 partial fractions

4x* +2x —1=2(2x - fx +1)* + A(x +1)* + BQx-1)x +1)+C(2x-1) | Obtain correct values of

x=-1, -4-2-1=-3C .'.C:;

J

e al-l=d A=t

3, 3z 4 9
x=0, -1=-2+A4-B-C .'.B=—?

4% +2x-1 2 28 7

(x—-1)x+17 +9(2x—1) 9(x+l)+ 3(x+1)

A B&C

Express as partial
fractions
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