“Secondary 4 Express/ 5 Normal Academic Preliminary Examination 2020
[Additional Mathematics] Paper 1

Marking Scheme
No Solution Remark / Notes
1 15 A~ B~ 24
(a) A N
() 8 17 25

tan (-B)=—tan B

e

7
= 24
1 cos (90° — B) =sin B
() 7
(i) Y
1
(a) 2cos’ (éj -1
(iii) [cos 4= 2

cos(—j
Since 180° < cos 4 <270°, [190° < 2) < 1357,

é cos (—) <0
2 is in the 2" Quadrant [ 2

[Aj J17
cos| — |[=———
2 17

(reject positive answer)




1 cos(4+B) 2
(b) cos(A-B) 3
cos Acos B—sin Asin B _%
cosAcosB+sin4sinB 3
3cos Acos B—3sin Asin B =2cos Acos B+ 2sin Asin B
cos Acos B=5sin Asin B
l_ sin Asin B
5 cosAcosB
tan Atan B =l
5
2 | 2x*—15|=—x
(a)
2% —15=—x or 2x*—15=—(-x)
2x*+x—-15=0 22 —-x—-15=0
x+3)(2x-5)=0 x-3)(2x+5)=0
1 1
x=-3o0r22 x=3o0r-22
(reject) (reject)
1
Sox=-3or-22
2 33x—2 % 12A‘—1 +2—2;\‘+] — 5
b
( ) 33x—2 % (3X 22 )x—l +2—24\'+1 — 5
33x—2 % 3x—1 x 22x—2 +2—2/\‘+1 — 5
34x—3 % 24x—3 — 5
64)(—3 :5
Taking lg on both sides,
(4x-3)Ig6=1g5
4x-3 _lg5
lg6
4x =3.89824
x=0.9753sf)
2 | x*=3x-8
(¢) |Letx=aq,
(i) a=3a-8 (1)
xd, _a=3d-8a
sub (1), a&=33a-8)-8a
ad=9a-24-8a
& =a-24 (shown)
2 |a+B=3 and af=8
(c)
(i)




[(@+B) —2aB |- (a+p)
ap
(3 -28)]-(3)

Equation :

, 5 3
X +—=x+—==0
4 or 4x*+5x+3=0

()

[Tt ax

- jozf(x) dx + jjf(x) dx
—4+12
~16

(b)

[Tf@)+me] dv= [ £(x) dx

[P0 des [ e do=— [ £(x) d

3 2
4+[mx} =12
3 0
4+(8—m—oj:—12

3

—m=-16

m=—-




(a) —%Ssin_lxﬁg
4 3—(-2)
b | - 2 _;
2z 1
b= 8 =4
c=8-5=3
(i) | LHS
_ 1-sinxcosx+2cos’ x
sin’ x
1 cosx 2cos’x
= 7 . + 2
sinx sinx sin’x
2. 2
=(1+cot® x] —cot x+2cot’ x
=3cot’ x—cotx+1
= RHS
OR | RHS

=3cot’ x—cotx+1

3cos”x COSx .
= - :

sin® x_ sinx

. .9
_ 3cos’ x—cosxsinx+sin® x

sin” x
' 2c0s* xlcos’ x-+sin’ - cos xsin x

sin’ x

_ 2cos’ x+1—cos xsinx

sin® x
=LHS

S | 1-sinxcosx+2cos’x B

(ii) 3

sin’ x
3cot’ x—cotx—2=0
(cotx—1)(3cotx+2)=0

_2
cotx=1 or cotx= 3
3
tanx =1 tanx= 2
i
a= 4 a=0.98279




T
x=40r4

i S
x= 4,216, 4 or5.30

x=2.16 or 5.30 (3sf)

6 |f(x)=3x+ax’-10x+b
(a)
f(4)=0
3(4) + a(4) = 10(4) + b =0
16a+b=—152 (1)
f-1)=5
3 1P +a= 12 —10(-1)+b=5
a+b=—2 (2
(1) - (), 15a=-150
a=-10
sub. into (2), -10+bH=-2
b=38
6 3xt+2x—2 3 > —
®) | x—4) 3°—102—10x+8 3710 = 10+ 820
— (3x® —12x%) (x—H3x*+Ax-2)=0
2x* — 10x
— (2x° — 8x) By comparing coeff of x%,
—2x+8
—(=2x + 8)

0

G310 - 10x+8=0
(x—4HBx*+2x-2)=0

—2+,/27 —4(3)(-2)

23)

Sox=4 or x=
—1£47
- 3
= 0.549 or —1.22 (3sf)

Cox=4,0.549 or-1.22

(x-—H3x+2x-2)=0







(a) 524)(—5
(@)
d_y>0
Since y is increasing,
4x—-5>0
x>1l
4
7 | For the curve to be always positive, D <0,
(a) (-5 —-4Q2)(13+k) <0
(ii) -79-8k<0
k>—9zor—7—9
8 8
S k=-9
7 |2x+1D)(x—4)<sx(x—7)
(b) xX*—-4<0
x+2)x-2)<0 \ /
2 2 X
W2<x=52
8 _ln(l—xj
@ [V 2
y=In(1-x)-2Inx
_-1_2
dx 1I-x x
8 |Wheny=1In2,
(b) _
ln(l—zxj:an
X
l1—-x
=2
xZ
1-x=2x7

2x* +x-1=0
(x+1D)R2x-1)=0
x=-1 or l
2
&
Whenx= —1, dt =9




Y
dr

_ Yy, dx
e dr
1

2

dx

dr

Whenx= 2, dt =9,

x=-1

et a)s
1-(=1) (=1)) dr

)

X_
dr

x=—1

x=-1

L@

Y_d& &

dt  dx  dt

-1

dx

3
— —= (rejected
dr 5 (rejected)

x=-1

9 (i)

y=9x"-3
d—y:54x5
dx

dy
To find stationary point, d* =0
54x° =0
x=0
sub. into y, y =3
.".Coordinates of stationary point = (0, —3)

(i)

X 0" 0 0"
dy
dr
By First Derivative Test, (0, —3) is a minimum

point.

0 +




10
(a)

j tan>(36 —2) d6
= J.[sec2 (360-2)- 1] de

:étan(36—2)—9 +c

10
(b)

d—y=4c0s4x—4sinxcos3x
dx

11

Height
Volume

Base Area

4233

-]

_4H2-33

3-2J6+2

_4H2-33 5426

- 5-206 ><5+2\/5

20V2+812-15\3-6V18
25— 4(6)

=204/2 +163 - 153 -182

=2\/§+\/§




12 | qy

-2x

1
.". Gradient of tangent at (0, —1) = ( 2j
1 +ae?®=2
l+a=2
a=1

d_y B e +a
dx e

Gradient of tangent at (0, —1) =

&,
dxx:O
0
e w;azz
e
l+a=2
a=1

12 d 2x
y e +Cl_
(b) a— e"' =l+e

&
Since e >0, dx >0 for all values of x.

—2x

0 dx , the curve as no stationary point.

For stationary point,

2x

e x+l=0
e

e +1=0
e =-1

(no solution)

dy

-0
Since d¥  has no solution
] y has no stationary point.

10




12
©

Whenx=0,y=-1,

=0t e
2

11




13

In P=1In (Pye™)
InP=-wt+1nP,

In P, =6.2
P,=492.7
P, =500 (nearest hundred)

6.2-44
T 0-18
—w =-0.1
w=0.1

() t 6 9 12 | 15 ] 18
InP | 56 53 5.0 49 4.4
I In £
i
13 |P=Pye™
(ii) | Taking In on both sides,

12




13
(iii)

The incorrect value of Pis 13

InP=47
P=109.9
P=110 (3sf)

13
(iv)

In P=1n (100)
=4.6
From the graph, # = 16 years

Year =2016

13




