GAN ENG SENG SCHOOL
PRELIM 2024 SIEXP_3NA AM!_OLP

Marking Scheme
2024 Sec 4 Express PRELIM AM Paper 1

Marker’s Comments

1(a)

=-2x" +3x+5

=-2|x* --g-x}-s———m

3 marks

(b)

For all real values of x,

[x—i) 20-—-Ml
4
2
-z(x-ij <0
4
3V 49 49

2
—2[):——] pemg =AY
4) 8 8

LX== )y, ===
4"’"""le 8

2 marks

Altermnative method

¥ =—2(:c—%]-+k

Whenx:%,_r ==2(0)+k

2y
LY gt py===iA1
d )

-y 1s a maximum value k
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2(2) | 64—(x+1)
=4 —(x+1)
=[4—(x+1}][43+4(x+1)+(x+1')’J——-M1
=(3-x)(16+4x+4+x7 +2x+1) 2 marks
=(3-x)(x*+6x+21)———Al
(b) (3=x)(x*+6x+21)=15(3-x)
(3-x)(x*+6x+21)-153-x)=0
(3-x)(x*+6x+21-15)=0
(3—x)(x" +6x+6)=0-——MI
(3-x)=0or (¥’ +6x+6)=0
x=3orx= = "3_?_4{6)
—6+12
x=3orxy = —m
2
x:3 orx:_ﬁi_—m—
x=3orx=-3%+3-——AL0 2 marks
3. x+7
(x*=9)(x-3)
_ x+7
T (x+3)(x-3)(x-3)
x+7 A B c
_ 5= - - g
(x+3)(x=3)" (x+3) (x-3) (x-3)
A(x=3)P +B(x+3)(x-3)+C(x+3)=x+7————Ml
Subx=3
6C=10
Bisdaaidil
3
Subx=-3
36A4A=4
1
A—E—“‘—‘Al
Subx=0
7=94-9B+3C
9(1)-9B+3(§]=?
9 3
B=-i___m
9 6 marks
x+7 1 1 5
= - + —————Al
(x=3)(x-3)(x+3) 9(x+3) 9(x-3) 3(x-3)
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4a) | y=x"+h’ +hx+8
%=3x2+2h+k———Ml

Let % >0

I +2kx+k>0

Let discriminant < 0

(2k) - 4(3)(k) <0——-Ml
4k* -12k <0

k*=-3k<0

k(k-3)<0

O<k<3-——Al Ysaivks

®) =3x"+2kc+k

B[S B |e

=0
3 +2kx+k=0

Let discriminant = 0
(2k)" —4(3)(k) =

4k* -12k=0

kK =3k=0 M1
k(k—3)=0
k=0ork=3--—-A1 2 marks

®) (7::“’* + -{T

X

oo )
=(f}tz)“"(xi MO

=(§J(:}“" (3) £ ——-M1

Let18-3r=0
r=6---Al

T. =[§J{2f (3)°

=480888 ———Al 3 marks
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Sb) | (2-3x)

=2 +G](z)‘{-3x}+[2](2)-‘{-3x)* e
=32-240x+720x" +..———-B2.1.0

© | (2-3x)(1-3x)

=(32-240x+720x" +...)(1-3x)"

2 marks

= (32-240x+ 7205 +...][1+U)(-31)+...)——-Ml

n
Coefficient of x = 32[1]{_—31:}— 240x---Ml

32xnx(-3x)-240x=-720x
—96nx—240x =-720x
-96n=-720+240
n=5-——-—Al 3 marks

6(a) | dv _ g
~=36(2x+1)

y= J3'5(2Jvr+l}-2 dx

+¢ (¢ : constant)

SHll-—-Al —

®) %=36(2x+1)4

Atx=1
dy 36
& F
=4-——--Ml
tanB=4
8=76.0 —-—-Al
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x+1
r=In| —
d (r—l_]

y=In(x+1)-In(x-1)

dv 1 1
e A L R Y §|
dx x+1 x-1
2y=3x+2
}'=§x+1
’ 3
Gradient of normal atA=E
.
.. Gradient of tangent = —§———M1
1 1 _ 2
x+1 x-1 3
x—1-(x+1) w_2
(x+1)(x-1) 3
=2 -2 M
----- 1
(x+1)(x-1) 3
x'—1=3
x' =4
x=2or x=-2
Lx=2-—--Al
241
Atx=2_.y=h1[2_1]
y=ln3-—-Al
P(2.In3)

Equation of tangent

-

Sub (2.1n3)

=——x+¢
3

,
1ns=-§(z)+c---m

r:=ln3+i
3

y=-£x+ln.3+i—--Al
3 3
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Atx=0

4
=In3+-—
¥ 3

Q{{)_.ln3+f;-}

Area of triangle POQO

=lx‘ 2x{ln3+£]———Ml
2 3

=1:113+i
3

=243———_Al 9 marks

8(a) | OQ=0P=0R=0Tr (radii of a circle) ———- M1
ZQOP = ZROT (vertically opp angles)——— M1
AQOP is congruent to AROT (SAS congruency)———Al Tk
Hence, 7R = PQ (Shown)

(b) ZTUR = ZPUT (Common angle)

LPTU = LTRU (Tangent-chord theorem)—-- M1
AUTR is similar to AUPT (AA similarity) ——— M1

RT = QP (From (i)

IP_UT__
OP UR

QP xUT =TPxUR (Shown) 3 marks

9
(@ D[G.S+%x2.8+§x2]———h{1

=D(11.5.12)———Al

M(6.5,0)---Bl

x+85 y+4
[ T
x=45yv=-4
B(4.5,-4)---Al S marks

J=[G.5,0}———Ml
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(b) | 4(-12),B(4.5.-4),C(8.5,4).D(115,12)
. 1/-1 45 85 115 -1
T2l 4 4 12 2
=.;_[4+4.5(4)+s.5c12)+2(11.5)—{2(4.5)—4(3.5}+4(11.5)+12(—1]]————M1
1
-3[14? 9)
_138
e
= 69 units” —— ——A1 2 marks
10(a)
¥
. [ 2%
‘:sm(——]———Bl.B
3 B1 Shape
B1
Shifting
i \ curve
I > vertically
o \ up by 1
-1 | | 5 unit
yir3gosx——- |
| _3 \/ \
Bl - y=3cosx, shape, 1.5 oscillations over 37
3 and —3 to be marked on y axis
m, 2 and 37 to be marked on x axis
b)) | 3 1 mark

9

Page 28

1 mark

(b)
N S S




GAN ENG SENG SCHOOL
PRELIM 2024 S4EXP INA AMI OLP

11(a) | Area of cross-sectional area of prism

=6x%x(5+\{5)25m6{} N, |
NE)
2

=3(23+10-J§)x%§-———M1
~2 (2845 +30)

g
=423 +45---Al

=3x(25+10J37+3)x

3 marks

(b) Volume of the prism = 3(32-J§+138) e’
3(14J§+15)xh=3(32d§+138]

(1443 +15)xh =(324/3 +138)

. 3243 +138 >(14..{:«'745
1403415 14315
32J§[14J§-15)+133(14J§-15]

(1443) -15°
_ 448(3)- 4803 +19324/3 -2070 _
(1443) -15°

145243726
363
=43-2---A1 3 marks

12(a) 3 r+2

t+2 3
Letv=0
e N Y
r+2 3
(t+2) =9
t+2=3ort+2=-3

t=lort=-5(rej)-—--Al 2 marks

———M1

--Ml
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(b) . L_HE‘#
t+2 3
* 2
=3ln(t+2)————t+c———-Ml
6 3
Atr=0,5=0
3m(0+2)+¢=0
c=-3In2
s—3[n(t+2}—i—£r-3in2——A1
6 3 2 marks
(b) Atr=1
s=31n3-l-§-31nz
=0383m———-Al
Att=2
#=3taa-2_2 3142
6 3
=0.0794---Al
Distance travelled
=0.383+(0.383-0.0794)
=0.687m ———Al SIAThs
(c) _av
dr
=_—3,—£--—M1
(t+2) 3
Atr=1
31
===
9 3
=-£<0—-—AI
3
Since a < 0, the velocity of the particle 1s decreasing. 2 marks
13(a) | log, 125-3log, J};-p-loga c=3
log,125-log, b? +log,c=3
b = 3
b2
tﬁ---m
b2
5dc
=—-—-Al 3 marks
Vb
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(b) 7 —4(57)+5

=557 )-4(5%)(5)+ 5 -—-M1

=575 =20+1)-—-M1

=6(5")-——Al

Alternative Method

S5t —4(5" }+%~————Ml

=%[zs(_5‘)-zu(5“ J+5%)

=S(5)——-m1

X

=6(5"" )-—-Al

Since the expression has a factor of 6 which 1s divisible by 2, hence

5% —4(5%)+5™ 1s divisible by 2 for all positive integers of 3 smarks
14 Refer to solution on the graph paper. 8 marks
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