Preliminary Examination 2021 Paper 2
4049/02 Secondary 4Express
Additional Mathematics
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3(1) Let f(x)=2x°-3ax* —3a’x+2a’
When x +a is the divisor, by Remainder Theorem,
Remainder =f (-a)
= 2(—a)3 —3a(—a)2 —3a’(-a)+2a’
=-2a’-3a’+3a’+2a’
=0
Since the remainder is 0, by Factor theorem,
x+a is a factor of f (x).




(i) 2x° —3ax® —3a’x +2a° :(x+a)(2x2+bx+2a2)
Comparing coefficient of x,
ab+2a? = -3a?
b=-5a
Hence 2x° —3ax” —3a’x +2a° = (X + a)(Zx2 —5ax + 2a2)
=(x+a)(2x-a)(x—2a)
3 A B C
= + +
2x®—3ax?—3a’°x+2a® x+a 2x—-a x-2a
3=A(2x-a)(x-2a)+B(x+a)(x-2a)+C(x+a)(2x—a)
When x = —a,
A(-3a)(-3a)=3
_ 1
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When X:E,
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When x = 2a,
C(3a)(3a)=3
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2x% —3ax? —3a’x+2a°® 3a’ (x+a) 3a*(2x-a) 3a*(x-2a)
4(a) 2log, x =2+log, (x—3)

log, x* —log, (x—3)=2

X2
I =2
o0, 2]

X2

x—3
x> —9x+27=0
a=1b=-9,c=27
b? —4ac =(-9)" - 4(1)(27)
=81-108
=-27<0
Since b* —4ac < 0, there are no real solutions.
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OR
2log, x =2+log, (x—3)
(

2log, x = 2log, 3+log, (x—3)
log, x* =log, [ 9(x—3) ]
x> =9x-27
x> —9x+27=0
a=1b=-9,c=27
b2 —4ac =(-9)" —4(1)(27)
=81-108
=-27<0
Since b® —4ac <0, there are no real solutions.
4(b) (Inx)(Inx-7-2)=-27
y(y—ﬂ—2)=—2ﬂ
y +y(-7-2)+27=0
(y-7)(y-2)=0
y=mrory=2
Inx—z=0 or Inx-2=0

Xx=e" or x=¢?
OR
Inx(In x—;r—z):—27r

y(y—ﬂ—2)=—2ﬁ
y +y(-7-2)+27=0

—(~m=2)%y(~x—2) -4(1)(27)
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Inx=xorIlnx=2

X=e" or Xx=e?
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5(b)

Let the other base be b,

%<2+4\@)(2+\@+b) =2+15\3

(1+2J§)(2+J§+b)=2+15¢§
2+15J3 1-24/3
2+\@+b= 1+2\@ Xl—Z\@
(2+15J§)(1—2J§)
W' -(245)
 2-443+15{3-30(3)
- 1-12

_ -88+114/3
-11

—8-3
b=8-2-3-43
—6-2.3




OR

%(2+4\/§)(2+\/§+a+b\/§) =2+15\3
(1+ 2\/5)[(2+a)+(b +1)\/§] =2+153

2+a+(b+1)y/3+(4+2a)y3+6(b+1)=2+15/3
(2+a+6b+6)+(4+2a+b+1)y3=2+153

(8+a+6b)+(5+2a+b)J§:2+15J§

By comparison,

8+a+6b=2

a+6b=-6

2a+12b=-12————(1)

5+2a+b=15

2a+b=10—————— 2 —

D0 -(),

11b=-22

b=-2

whenb=-2, a=-6-6(-2)
=6 _

T

Length of the other parallel base is (6— 2\/§)cm.

6(i) x> +y?+8y—84=0

(x=0)" +(y+4) -16-84=0

(x=0)" +(y+4)" =10°

Centre is (0,—4) and radius is 10 units.
OR

Centre is [0%) =(0,-4)

Radius = \/02 +(—4)2 —(—84) =10 units
6(ii) Equation of line AB:




2
x2+(gx—4j +8(§x—4}—84:0

2

x2+91i6—6x+16+6x—32—84:0

X =18
Since x<0,x=-8
3

y=Z(—8)—4

=-10
coordinates of A is (-8,-10)

(i)

Radius of C3 = % =5 units

B (O—SJ ~4-10
Centre of circle C 2 ) 2

=(-4,-7)
Centre of circle C3 (4,-7)
(x—=4) +(y+7)" =5
or
X —8x+y’+14y+40=0




8a

f"(X)=—2x+2+2c0s2x
f'(x)= j(—2x+2+2c032x)dx

=—X? +2X+sin2x+C¢,

S (X)) ==x* +2x+sin 2x+ 2
16

2
f(x)=.[—x2 +2X+Sin 2X+71T_6dx

x>, c0s2x x’

=——+X - +oX+C,
3 2 16
. 3
leenf(0)=§

0+0—1+cz=E
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4
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—=+/X+C
y
sub point (2,1),
1=2+c
c=-1
XoJx-1
y
y = X
—1+/x
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8b(i)

Refer to attached graph

8b(ii)

6-2 1
Mm=——=—
10-2 2
Inm=1t+1
2
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m=e?

_ (el)[ei j
1
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S A=ek=

8h(iii)

Whent =0,
Inm, =1
m, =¢'
When new mass = m=e+10e,
In1le =In29.9011
=3.397895
From graph,
when Inm =3.397895,t =4.8
.. the time taken is about 4.8+ 0.1 hours




9 wheny =0,

—/10-6x =0

\J10-6x
ap .3
dx /10-6(-1)
3
4
Equation of normal at B :
y+4 4

x+1 3

~.C(-4,0)
Area of shaded region

- _E—m dx + %(—1— (—4))(4)
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10(7)

ZUTS =46
RS =QT -UT
=10sin@—4cosd
W =PT +TS+RS +QR+PQ
=10+4+10sind—4cos@+4sin @ +10cos b
=14+14sinf+6c0sH

10(ii)

R = 142 + 6% =/232 = 2/58
Max W =14+ 2+/58

=29.23

=29.2m

10(iii)

A= %[105in0+105in 6—4cos@]4sing

=2sin@[20sin @ —4cosb|
= 40sin® #—8sin #cos @
= 40sin® §—4sin 20
OR
A=4sin6(10sin 0—4cos«9)+%(4sin 6)(4cos6)

= 40sin® @ —16sin 6 cos @ +8sin & cos &
= 40sin® @ —8sin & cos b
=40sin? & —4sin 26

10(iv)

A=40sin’* @ -4sin 20

j—g =80sin 8cosd—8cos 20

=40sin 260 —8cos 26
For maximum area, d—A =0
do

40sin 20 -8co0s20 =0
8

tan 20 = —
40

o =0.1973955598
20 =0.1974
6 =0.0987

d_A= 40sin 260 —8cos 20
do

2

d7A =80c0s28 +16sin 26

d 2

2
d é\=81.5843 >0
do

.6 =0.0987 gives a minimum Area.




