Visit

FREETESTPAPER.com

for maxe papeus

£ Website: freetestpaper.com

-acebook.com/freetestpaper

witter.com/freetestpaper


https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/

BEATTY SECONDARY SCHOOL
END OF YEAR EXAMINATION 2015

SUBJECT : Additional Mathematics LEVEL : Secondary 3 Express
PAPER :4047/01 DURATION : 2 hours

SETTER : Mr Eric Koh . DATE : 8 October 2015
CLASS NAME REG NO

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.

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

Do not use staples, paper clips, highlighters, 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 [ ]atthe end of each question or part question.

The total number of marks for this paper is 80.

This question paper consists of 5 printed pages.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax* + bx + ¢ = 0,

~b+b® —4ac

2a

X =

Binomial expansion

n__ n n n-1 n n-232 n n—r r n
(a+b)'=a"+ ] a b+ 5 a b+ ..+ a b+ .. +b
r

n) n! _ n(n=1)..(n-r+1)

r r'(n-r)! r!

where 7 1s a positive integer and [

2. TRIGONOMETRY
Identities
sin® A +cos’ 4 =1
sec’ A=1+1tan’ 4
cosec’ A=1+cot’ 4
sin(4+ B) =sin Acos B+ cos Asin B
cos(A £ B)=cosAcosB ¥ sin Asin B

tan A+ tan B

tan(A4 + B) = —n 2= 1ans
1F¥tamAtan B

sin2A4 =2sin Acos A
cos2A=cos’ A-sin’ A=2cos’ A—1=1-2sin’ A4

2tan A

tan2Az“2—
l—tan” 4

Formulae for AABC

a b c

smA smB sinC

2 2 2
a=b"+c -2bccos A

]
A= —absinC
o)

VA
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Express 2 in the form a+ 52 , Where a and b are integers.
4+342

Without using a calculator, solve, for x and y, the simultaneous equations.

8" +2' =64,
y=1
3 x(l] =81.
9

Solve the following equations
(i) 1+log,7=2log,(x-5)
(i) 1g(7x-1)+1g(x+2)=2

a and B are the roots of the quadratic equation 2x* —5x - 6=0.
Find
(i) the value of o+ 7.

. . . 1 1
(ii) the quadratic equation whose roots are — and — .
a

(1) Find the range of values of x for which x(10—x) > 24.

(ii) Find the value of & for which the line 2y + x = k is a tangent to the curve y* + 4x = 20.

(iii) Show that the equation x” +(2a — 2)x + (2a — 3) = 0 has real roots for all real

values of a.

Express the following algebraic fractions as a sum of partial fractions.

x+7

® (?—_ 2)(3' + ])

X°+2x+1

R
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10

11

12

_4-

(i) Given the identity x* + x> + x+1= (x2 + A sz -1 )+ Bx + C, find the value of 4,
of B and of C. [4]
(i) By substituting a suitable value for x in the identity, find the remainder when
100 010 101 is divided by 101. [2]
Sketch the graph of y=|x—2| for the domain -3 < x<3. [3]

From the beginning of year 2010, the value of a precious stone increased continuously.

The value of stone, $V, after T years is given by the equation V' = 3000(4T )+]OOO(16T) .

Find

(i) the value of the precious stone at the beginning of year 2010, [1]
(ii) the shortest period of time for the value of the precious stone to reach $10 000. [4]
(i) Expand fully 1+ 2)()‘1 in ascending powers of x. [3]
(ii)  In the expansion of (2+ x)'o ,the c;(;efﬁcient of x” is k. Find the value of k. [3]
(iii) Find the coefficient of x"* in the expansion (1+ 2)()4 (2+ x)'o. [2]

Without using calculator, find the exact value of the following.

: sin45’
() — (2]
co0s30° +sin 60
(1) sin = cosE + cosl (2]
3 6 3
In a triangle ABC, angle A is a right angle. Given that sin B = x, express. in terms of x,
(i) cosB, [2]
(ii) tan B . (2]
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13 The diagram shows a trapezium ABCD where the coordinates of A and B are (-10, 0) and
(0, 8) respectively.
AB is parallel to DC, and AB is perpendicular to BC.
The equation of BCis 4y + 5x = 3%.

B(0,.8)
c
41-10.0) s
D
(i) Given that DC passes through origin O, find the equation of CD. [2]
: di f .
(ii) Given that £ 1-ento <y = -3, find the equation of AD. [3]
gradientof 4B
(iii)  Find the coordinates of the point C. [2]
(iv)  Find the area of trapezium ABCD. [3]
14 Answer the whole of this question on a sheet of graph paper.

The table shows some experimental values of x and y.

X 1 2 3 4 5

y 2.25 2.40 2.50 257 2.63

Itis known that x and y are related by an equation of the form y= : +2,
ax +
where a and b are constants.
(i) Plot * against x for the given data to obtain a straight line graph. [3]
y=2
(if) Use the graph to estimate the value of @ and of b. (2]
(i) Use your graph to estimate the value of x when 2( x + 9 )= 9. [2]
-End Of Paper- Lrg
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End of Year Examination 2015 Additional Mathematics
Marking Scheme

8-32
4432

8-3vJ2 4-32
T4432 a-302 @
32-24v2-1212+9(2)
(4)2—(3~/§)2

_32-36V2+18
16-18

50-36+2

-2(—25+18\5)
N =3
-25+18v2 (A

8" +2"=64
=2"+27=2"

= 2T P8
=3x-y=6-(1) (M!

4x ] -
3 X 5 :8]

— 341 S (3—2))'7]
— 34;—3)»*2 — 34
=4x-2y+2=4

=d4x-2y=2-(2) (M

=3¢

Solving Equation (1) and (2)

x=5 v=9

-

() A
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3.(1)

1+log, 7 = 2log, (x-3)
log, 2 +log, 7 = 2log, (x— 5)
2x7 =(x-5)°

x?-10x+11=0 ()

S GUVE: J(=10)? —4(1)(11)
2(1)

-1258 or 8.742

-126 or 874

(F-'jev}fJ)
3.(ii)
1g(7x—1)+1g(x +2)=2
lg(7x —1)(x +2)=1g100
(7x-1)x+2)=100
7x* +13x-2=100 @
7x* +13x-102=0
(x-3X7x+34)=0

x=3o0rx= ——37i (rejected)

)

x=3
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4. (i)
2x7-5x-6=0

a’+p=(a+ ) -2a8

Sy
= (5) -2(-3)

t @

1 I _a+p
a B aff R
3
-
_.3
6
1.1 ]
o5 @ _
__1
o3
Equation

x’ - (sum of roots) x+ (product of roots) =0

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

x2+.5_)x-1:0

3
6x°+5x-2=0 @
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5. (i)
X(10-x)> 24
10x— x> > 24 @
x?-10x+24<0 /
(x-4)(x-6)<0
Ans:4<x<6 @ e
Alternative :
(x-=12)(x+2)<0
Ans:-2<x<12
5.(i)
y?+4x =20...(1)
2y+c=k
k - x
(2
> (2)
sub (2) into (1)

2
(k—x) +4x =20
2

(k - x)*

+4x =20

(k- x)* +16x =80

k? —2kx + x> +16x-80=0

X2+ (16— 2k)x + k* ~80=0 A
Since the line is a tangent,

b*-4ac=0 @
(16 - 2k)? - 4(1)(k?-80) = 0
-64k+576=0

5.(iii)

For real roots, b’~4ac >0

(2a-2) - 4()(2a-3) (M

- 43’ -8a+4-8a+12
=4a’-16a+16 (A)

= 4(a - 2)%i.e.always postive > 0 @

Hence the equations has real roots.
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6.(1)

x+7 - A B
x-2)(x+1)  (¢2)  (x+1) ™

x+7= A(x+1)+B(x- 2)

Letx =-1,
Let x =2,
A=3 (Al

6.(ii)

x*+2x+1_A B C
x(x*-4)  x +(x-2) * (x+2) @

X2+ 2x+ 1= A(x- 2)(x+ 2) + Bx(x+ 2) + Cx(x- 2)
Letx =2,
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7.31)

7.(ii)

x4+x2+x+]E(XZ+AXXZ—])+Bx+C

x*+xt+x+] E(x2+AXx—l)(x+])+Bx+C @

Letx =1 Letx =-1]

4 =R = o
+C . A 2=-B+C
nC=3;B=1

Letx=0

1=(A-DM+C
1=-A4+3
A=2

100010 101 =1+ 100+ 10000 + 100000000
= (100)* + (100)* + (100) + 1
9999 = 10000 — 1 = (100)* - 1
By letting x = 100,

(100)* + (100)* + (100) + 1 @

= ((100) +2)100-1)100+1)+(100)+ 3

Remainder = 2 @

T [ (R LR L

HEEEERER . | 1

] | P . : Nl

Sketch the graph of y = x — 2 for =3 < x < 3 and reflect the part below

the x-axis in the x-axis while retaining the part above the x-axis.
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9.
(0

Let T=0, ¥ =3000(4°)+1000(16°)

= 4000 @

(i) Let V=10 000.

3000(47 )+1000(16” ) = 10000

3000(47 )+1000(4>" )= 10000

3(47)+ 47 =10 @

Let y=47

3y+y° =10

¥ +3y-10=0

(r-2fy+35)=0 @
CAD y =2 or y=-5(rejected)

4" =2
rol
10(i)

(1 22) =) + (?)(I)’(Zx)' . (;)wm)’ +(:](1)'(2x)3 R [:J(J)"(zx)‘ @
=1+8x +24x7 +32x> +16x* @

10.(ii)
x” term is (IOJ@)I ()()9 =k’ =k=20
()

10. (1)
x" term from 32)(3()('0) and léxd(kxg) @

Coefficient of x'° is 32 + 16k

= 32 +16(20) =352 @
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11.
(1)
sin 45°
cos 30°+sin 60°

1
£
EED,
2 2

I
Hlw
&,

12.

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

13(i)

Gradient of AB = _8-0 ,
0-(-10)

Gradient of AB = Gradient of DC

Since CD passes through the orig

4
~.equationof CDis y = 5

13.(ii)

. 4
Gradient of AD =-3x g

2@

the equation of 4D is

12

y=- ?‘x + ¢, where c is a constant.

Since (-10, 0) is on the line,

0:—%(—10)+c

S.c=-24 @
12

-.equation of ADis y = —? X —

|
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-10 -
13 (iii)

5
Equation of BC(as given): y = 17 p 2 QEEE— 1))

4
Equation of CD: y = gx .............. )

Putting (2) into (1),

i4—x~—-—§x+8
5 4

..the coordinates of C is (@ ,}ﬁ) @
41 41

13.(iv)
To find D.

Point D is where AD and CD meet.

12 |
Equation of 4D: y = 3 x- 24i ............... (3)

4
Equation of CD: y = 3 x --»-»-.! ....... 2)

Putting (2) into (3), i
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13.(iv)

.".the coordinates of D is (— 7%

Area of trapezium ABCD

N | —
© O

-11 -

160

15 0
—10 *—2— 41
!0 -6 _)E 8
l 41
units’

I sk
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« 12

14.
()
x
4 5 6 7.02 7.94
y-2
be 1 2 3 4 5 @
x
= +2
g ax+b
x
-9 =
¢ ax+b @
——=ax+b
y_

(i) From the graph,

intercept = 3
y-2 g

|
|
The gradient= a=1%0.1 |
i
|
|

(i) | 2(x+9)=9y
2x+18=9y
2x=9(y-2)

@
i
i
L _ =45 ‘ |
|
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