YISS Preliminary Examination 2020
Additional Mathematics — Sec 4E/5N

Marking Scheme

Paper 2
Question Marking Scheme Marks
1 %(lenx — Sx) = x’ %) + Inx(2x) — 5 Ml
=x + 2xInx — 5 (Shown) Al
3 , 3
Since [ x + 2xlnx — 5dx = [x Inx — 5x]0
0
3 3 3 , 3
[ xdx + [ 2xinxdx — [ 5dx = [x Inx — Sx]0
0 0 0
3 3 3 3 M1
[ 2xInxdx = [lenx - Sx]0 — [ xdx + [ 5dx
0 0 0
3 2 32T 3
£2xlnxdx = [x Inx — 5x]0 — [T—o + [Sx]o Al
3 ]
[ 2xinxdx = [{— 5.112} — {0}] — {%}— {0}]+ [{15} — {0}]
0 i
3
[ 2xInxdx = 5.388 Al
’ Al
3
[ xinxdx = 2.69 (3 sig. figures)
0
Al [7]
2(1) lg(1 — 2x)— 2lgx =1 — lg(2 — 5x)
lg(1 — 2x) — lgx" = 1g10 — lg(2 — 5x) Ml
1g=29 — 10
972 T 95y
(1-2x) _ 10
2 (2-5%) Al
10x° = 2 — 9x + 10x°
9x = 2 AL(3
x =% (3]
2(11) 42 _ lg32+1
lg4z — lg3z+1 Mi
zlg4d = (z + 1)Ilg3
zlg4 — zlg3 = lg3 Al
___1g3
z= lg4a—lg3
z = 3.82
Al [3]
3(1) lgy=IlgA+xlgh
B1[1]

Plot 18 against x




[2]

)

S
Bl 2 | R T TR SRS FY 1 R B 4
_ §oer — 1.3
Gt SR
= 0.53
b i fM+=/ 3
3Gi)
G2
B1
Incorrect y is 7880 Bl [4]
X 1 3 6 7
lgy 1.84 3.90 4.49 5.02
3(iii) gradient =0-53=1gb=>b=34 E}
intercept — 13=lgd=4=20 Bl [3]
From the graph lgy=29=y="754
4(1) -3 _2
g : M1
A — 9y
dx
@ _ 9
dx e Al
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[3]

Gradient of tangent at A(3, 0), —ZXL =1

Al
Gradient at normal = — 1
Equation of normal at point A:y — 0 =— 1(x — 3)
y=—x+3
Al [4]
4(ii) Equation of curve: y = 3 — % -(1)
Equation of the normal: y =— x + 3 —-(2)
Solving Equation (1) and (2) simultaneously, we have
3-——=—x+3 Ml
22— x+3
X
X =9=0 Al
x =— 3 (rejectx = 3)
y =26
The normal meets the curve at (— 3, 6).
Coordinates of point B(— 3, 6) Al [3]
LTI 5
i_
HO
— . 5
\ A
15 10 5 0 AN 10 15
‘_5 ._.. N A S S S |
|
4(iii M1
(it Length of AB = /(3 + 3)° + (0 — 6)° AL [2]
=+/72 = 6~/2 (Exact length) Accept only
EXACT
5(1) X+ 2x—8=0
SOR=o + B =— 2 Bl
POR = off =— 8 BI[2]
W @+ =@+ P+
= (@ + B)(a’ + 20p + B°)
3 2 2 2 2 3
=oa +20B+af + Ba + 2af + B Bl [1]
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[4]

= o + 30(28 + 30(82 + [33
S | + B)’ = o + 30’B + 3aB’ + B’ i
o + 8 =(a+p)’ - 3¢’ — 3ap’
o« +8° =@+ B)’ — 3ap(a + B) Al
+8 =2 -3-8)(2= -56
3 3 3 BI [3]
o B = (aB)
= (= 8)° =— 512
5(1v) From (iii), Quadratic equation X - (= 56)x +(—512)=0 BI[1]
X+ 56x — 512 = 0
6(i) p = 30 B1
_ BI
3
BI1 [3
r =40 5]
6(ii)
-80 Gl
P1
L1 [3]
é
40
—20
0 2 4 6
6(iii) 45 = 30cos—-t + 40
M1
s 1
COS?t =< Al
x = 1.403
T, Al
3t—1.403 or 4.881 Al
t = 1.34 or 4.66 Al
Duration=1.34 + (6 — 4.66) = 2.68 sec Al [6]
7(1) Height of trapezium, AR is given by sinf = A—:
~AR = 5sin®
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[5]

~OR = 0OC is given by 5cos Ml
-~ Perimeter of trapezium
y = 3(5co0s0) + 5sin® + 5 Al
y = 15co0s0 + 5sin® + 5

y = 5(1 + sin® + 3cos8) (Shown) Al [3]
7(ii) Let 5sin® + 15c0s0 = Rsin(0 + a)
2 2
R =1/(5)" + (15) B1
R =+/250
tana = ITS Bl
o B1
a=171.6 B1 [4]
y =+/250sin(0 + 71.6 ) + 5
7(iii) Maximum y =+/250 + 5 = 20.8 cm E/Ill
When sin(6 + 71.6 ) = 1 Al 3]
0 =90 —71.6 =18.4
8(a) n 2
Areaof Area A = [ 10x — x"dx M1
0
2 21t
= [Sx — "T] Al
0

3
= (Sh2 - hT) square units.

2h
Area of Area B = [ 10x — x’dx M1
h
3 2h
_ [sz _XT] Al
h

= (5(2h)2 - %) ~ (S(h)2 - %)

3
= (15h2 - %) square units

2 7\ 2 K
(15h - T) = 2(5h B ) AL[5]
2 sn’
5p° — 2= ¢
5h°(1 - )= 0
h=3
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[6]

8(b)(1) 1 Max pt (B1)
Gl
- Turning pt
(B1)
[3]
£ 10
\ 8 \
f 6 t
J 4
2
| 1
-6 -4 -2 0 2 4 6
y = |x2 + x — 12|
8(b)(ii) 3., M1
Area = f|x +x — 12|dx Al
-2
[ 3 2 3
Area = XT + XT - 12x]
i _ Al
3)° 3)° —2)° —2)’ Al [4]
Area= |-G G _ 12(3)] - [% + L (- 2)]|
Area=||— 475] — [73—0]| = 2—25 = 45. 8 square units
9(1) Since AB is the diameter, centre C will be the midpoint of AB.
S . (7+(=1) —2-8
The midpoint of 4B is (+l, T) =3, —5) MI
Th fthe circleis (3 5 Al
e centre of the circleis (3, — 5). For each
coordinate [
Radius of the circle will be C or BC, M1
r =7 = 3)* + (= 2 + 5)° = 5 unis Al [4]
9(ii) Hence, the equation of the circle is (x — 3)2 + (y + 5)2 = 25 Ml
Standard form or general form Al
X —6x+9+y + 10y + 25 = 25 2]

X +y —6x+ 10y +9=0
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[7]

9(iii)
-9
10 <0 8. 10 12
-5
P
BI1[1]
—-15
Since the circle is reflected in the y-axis, only the x-coordinate of the
centre needs to be changed from positive to negative value.
So, the new coordinates of the centre are C(— 3, — 5).
Hence, the equation of the circle is (x + 3)2 + (y + 5)2 =
9(iv) Diagree Al
The highest point on the circle occurs at 5 units above the centre with
the x-coordinate to be 3. Hence, the coordinates of H are (3, 0) Al [2]
10(1)
10x+1 A B c
Let = + +
ey | 6D G | 6D M1
10x+1=A(x + D(x — 2)+ Blx + )+ Cx — 2)°
Letx=-1, 10(-1)+1=C(9) Al
C=-1
Letx =2, 102)+1=3B
B=1 Al
Letx =0, 100)+1=— 24 + B + 4C
1=—24+7 — 4
24=2
A=1 Al
Al [5]
10x+1 1 71
Hence U () M CTE
10(ii) S lox+t ° °
= d —dx — dx = [l — 2
{(x 2)(x+1) g(" ) x+f ) X f(x+1) x = [In(x
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[8]

= In2 +—- M
Al Al Al
Al [5]
NG = -2+ px + g M1
3 2
fD=E3)-3N +p(=3)+q=0
— 36 — 32 + q =2 0 — Equation (1) Al
f2Q=2) -@) " +p@2)+q=-10
14 + 2p + q = 0 — Equation (2)
Equation (2) — (1)
50+ 5p =0 Al
T Al [4]
g==56
11(i1) FO)=x —x — 10x + 6 M1
f) = + )X — 4x + 2)
fx)=10
2
o 3 oy = Al im@)
2 Al
x:4i§2:2i2 Al [3]
a=2,b=
1(Gi) | f(x) = 2x + 6
x3—x2—10x+6—2x+6 Mi
x —x —12x =0
x(x* = x - 12)= 0 Al
x+3)(x—4)—0 ATD3]

x=0x=—3,x=4
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