2023 Sec 4 Express Additional Mathematics Paper 1 Preliminary Examinations
Marking Scheme

a’-80<0
(a—4J§)(a+4J§)<O or (a—\/%)(a+\/%)<0
—4\/§<a<4\/§ or —\/%<a<\/%

M1 (Factorise
using surds)
Al

No. | Solution Marks AO
1(i) | cosecd AO
1 1
- sin@
1
V7
4
_ 4 B1
J7
1(ii) | cos30° (tan 45° +sin 60°) AO
1
=£ 1+£ B1 (special angle
2 2 for cos 30 and
sin 60)
_3,3 . 23+3 B1
2 4 4
2 Sub. Y=ax=3 jntg ¥ =2X"+7 M1 (Form AO
, quadratic 1
2x*—ax+10=0
b? —4ac <0, M1
Let , = (Discriminant is
(-a)"-4(2)(10) <0 negative)




1 1

y=Ae? +Be ?
dy 1 1

A2 ——Be2
dx 2 2
“1y
Oly+3y 2e2 —5e ?
dx

1 _1 1, _1 1, _1,
§ Ae? +Be 2 |=2e?2 —b5e ? —EAe2 +lBe 2
2 2 2

1 1 1
§Ae5 +§BeE = z—lA e + —5+£B e 2
2 2 2 2

By comparing coefficients,

B1 (Differentiate
y correctly)

M1

M1 (Compare
coeff. for Aor B

Sa=2-1a correctly. FT
2 2 from previous
A=1 Al
3g-—5:1B
2 2 Al
B=-5
3 AO

Vv =§(h2 +8h) A
Sub. V =135,
13.5:§(h2 +8h) M1 (Simplify to

2 get quadratic
3h* +24h-27=0 equation)
(3h+27)(h-1)=0
h=-9 (reject) or 1 Al

dv. 3
2h+8
dh 2( )

=3h+12

Sub. h=1,
WV _3m)+12
h
=15

dh dh dV

dt dV dt
:ix_8
15

= —%cm/s or —0.533 cm/s (to 3 s.f.)

B1 (Differentiate
correctly)

M1 (Substitute
into Chain Rule.
FT for dVv/dh.)

Al




5() | A= A AO
(400) M1 (Sub. A 3

0.841A, = Age correctly)
400k =1n0.841
k =—0.00043290

=-0.000433 (to 3 s.f.) (Shown) AG1

5(ii) 0.5A, = A g 000020 M1 (Sub. A AO
I 2

-0.00043290t = In 0.5 correctly)

~ In05

—0.00043290
= 1601.2

= 1601 years (to nearest whole number) Al
OR
05Ab — Abefo.000433t
—0.000433t =In0.5

_In05

—0.000433
= 1600.8

= 1601 years (to nearest whole number)

5(iii) | A =100 000043290(3200) M1 (Substitute AO
_ 95025 correctly) 2
=25.0 grams (to 3 s.f.) Al

OR
A — 100e—0.000433(3200)
= 25.017
= 25.0 grams (to 3 s.f.)
6(i) | ZDAR = /ABD (alternate segment theorem) B1 (2 statements | AO
/CBD = ZABD (BSD bisects angle ABC correct) 3
( '% >ang ) B1 (3 statements
ZCBD = ZCAD (angles in the same segment) correct)
.. ZDAR = ZCAD (proven) AG1
6(if) | ZARD = ZARC (common angle) M1 (Both AO
ZRAD = ZRCA (Alternate segment theorem) statements 3
correct)

- ARAD js similar to ARCA (AA similarity or 2 pairs of
corresponding angles are equal)

AG1 (Similarity
test must be
stated)




6(iii) | RA RD Form AO
RC  RA prqportional 3
ratios and
conclude
-.RA> = RC xRD (proven) AG1
(i) 1) AO
[Xz ——zj 3
For X/,
8 er( 1Y) M1 (Formr +1
T, = ) | -=
e (-3) s
8
— 1) x4
HE
For constant term,
24-5r=0 AG1 (Show that
r=48(N.A) power of X is not
0 and conclude
Hence, there is no constant term because r must be a accordingly)
positive integer/whole number.
7(ii) 8 AO
(xe'—izj (1+ x5) 3
For X :
24 —-5r = -6 M1
30
r=—
5
=6
and
24-5r+5=-6 M1
35
r=—
5
=7
8 6. -6 8 715 M1
[6j(_1) X (1)+[7J(—1) X (x )
=(28-8)x™°
_ —6
= 20x AGL

Hence the coefficient of X is 20 (Shown)




8(1) | 2x* —4x+9 AO
1
=2(x*-2x)+9
=2(X* —2x+1-1)+9
=2[(x-1)*-1]+9
=2(x-1)?-2+9
=2(x-1)°+7 B1(completed
sq)
Stationary point is (1, 7). Bl
8(ii) =3X+3 intg ¥ =2X° —4x+9. AO
SUE' y Into ' M1 (Equateand |2
2X°—4x+9=3x+3 factorise)
2x* —7x+6=0
(2x-3)(x-2)=0
x=15 or x=2 Al (For both
y=75 y=9 coordinates)
M1 (Apply
AB =/(2-1.5)? +(9—7.5) distance
5 formula)
= 3 or +/2.5
~.h :g or 25 Al
9(i) L, 2x+1 AO
1-2x 1
Since
1-2x=#0
1
X#=
2
(o1 B1
yisnot definedat 2




9(ii) _ L 2x+1 AO
1-2x [Quotient Rule '
B B B uoti u
j—yzl—(l 2X(2) 2(2)i+1)( 2) M1 —correct]
X (1-2x) M2 — dy/dx fully
—1_ 2—-4xX+4x+2 correct]
(1-2x)?
L4 exeh@x-3) o 4x+2 2 Al
(1-2x)? (1-2x)? (1-2x)* 1-2x
d’y -3
W:8(1—2X) (—2)
___ 1 186 Bl
1-2x)°*  (2x-1°
9(iii AO
(i) For stationary points, g—y:O. 1
X
1—% =0 M1 FT (Equate
1-2x) derivative to 0)
(1-2x)*=4  or 4x*-4x-3=0
1-2x=42 (2x-3)(2x+1)=0
3 1
X=—=, —=
2 2
,1 1
2)
Coordinates of stationary points are
(E ZJ and (_1 —l] Al Al
2'2 2" 2) (or equivalent) ’
9(v) | g2y 16 Note: By 2" AO
dx? (1-2x)° derivative test 1
3 d? o '
sub.x=3, 9Yop50 M1 FT (Find
dx second
d’y derivative value
Sub. x=-—, o —-2<0 for either point)

Hence, y has a minimum point at
1

X
point at 2.

3
2

and a maximum

Al

Al




10(i)

Equation of BD is
2
y—(-3)= §(X_ (-3)
2
+3=—X+2
y 3

yzgx—l or 3y=2x-3

Bl

MZ1(FT for value
of gradient)

1 5
y=——X+—
Equation of AD: 2 2
2, q4=_1,.3 M1 (FT from
3 2 2 equation of BD)
7 7
—X=—
6 2
X=3
y=1
.. coordinates of D are (3, 1). Al (no FT)
10 3 B1 (FT from AO
(i) | Mac="75 gradient of BD) | 2
Equation of AC is
3
—2=-2(x-1
y 2( )
3 7
y:—5x+§ or 2y+3x=7 B1 (no FT)
10 Note CD is not parallel to the y-axis. AO
(iii) | Let E be the mid-point of AC. 2
3.7
y=——X+—
AC: 2 2 - (1)
y :gx—l
BD: 3 - 2
3.7 (2 M1 (FT from
(1)—(2)-—§X+§—[§X—1J=0 eqn. of AC and
13 9 BD)
=2 OE
6 2
27

X =—
13




2(27
Sl i |
y 3(13)

S
3

~Eis zi .
13 13

Let C be (x, ),

-

= 207
OR

x_27 g2ty _3
2 13 2 13
.4 __16
13 13
5 (153)
13" 13 Al (no FT)
1 1 -3 4 31
Hence, area of ABCD = 5 1136
2 -3 -—— 1 2
13
_1 —3+§+4—1+6—(—6—§—@+1) M1 (evaluate the
2 13 13 13 13 ‘shoelace’. FT
=14 units® for coordinates
of C and D)
Al (no FT)
11(a | gxt -3 _g AO
) 2% 3
3 _3__g
9
Let 3* bey,
y? _ M1 (or
9 V7 -8 equivalent
y2—9y+72=0 method)
—(—9)+./(—0)? _
y_ 9N 0D o e
2(2) M1 (solve fory
or discriminant)
+ /=
= 22 = (9"~ 4()(72




1.
-y —-y+8=0
gy y

9 or b? —4ac:—§

<
I
N

9

Since the discriminant is negative, there is no solution

for the equation.

AG1 (mention
“no solution”)

11 1 gince £XYZ =90° (angle in a semi-circle), B1 (state circle | AO
(b) by Pythagoras’ Theorem property for 3
M | ’ angle XYZ)
) ) M1 (apply
XZ*? :(ﬁ-ﬁ-ﬁ) +(\/2—8—\/§) Pythagoras’
Theorem)
=50+2(5\/§)(\/§)+2+28—2(2\/7)(\/§)+2
=102-414 (Shown) AGO
11 Gradient = tan ZYXZ AO
(b) 2
(i) - M B1 (tangent
V50 ++/2 ratio)

272 5V2-\2
5J2+4+42 5242
_ 10V14 -2414 -10+2
S (322
8J14-8

48

V141

6 6

M1 (rationalise
denominator)

Al




120) [ v = pt-gt
Sub.v=48 whent =2, 3
p(2)—q(2)’ =48 M1 (Form
2p—4q =48 equation 1)
P—29=24 - 1)

W p—2qt ML
dt (Differentiate v)
At max. speed, a=0whent =2,
M1 (Form
-2q(2)= .

P=24(2)=0 equation 2)
p—49=0 ----------- @)
D-(2): 2q=24 M1 (solve

q=12 simultaneously)
Sub. g =12 into (1):
p—2(12) =24
p=48
.. p=48and g=12 (Shown) AGL

12 At instantaneous rest, v = 0, AO

() | 48t-12t? =0 3
12t(4-1)=0
t=0ort=4
The giraffe changes direction/ moves in the opposite B1 (Mention
direction at t = 4. So the total distance travelled by the underlined
giraffe in the interval t = 0 to t = 7 is not obtained by phrase)

finding the value of swhent =7.




12 2 AO
s=| (48t -12t°)dt
(iii) I ( ) 1
_48t* 12t° M1 (Integrate
T2 3 with + ¢)
= 24t —4t° +¢
Al (Find value
Whent=0,s=0, ..c=0. of ¢)
5.8 =24t% — 4¢3
When t =4,
9 , s M1 (FT froms
s=24(4)"-4(4) obtained)
=128 cm
Whent=7, M1 (FT from s
s =24(7)* - 4(7)° obtained)
= -196 cm
Total distance travelled = 128+128+196
=452 cm Al
13(i) (X AO
() f(x) :SSln(EjH 1
Greatestvalue=3+1=4 gi
Least value=—-3+1=-2
13(i) 360° . AO
(b) }/ =720° or 4r B1 1
Period= /2
13 g(x) =tanax AQ
(i) 1
180
a e
480
Bl

oo | w




13 54 I For AO
}.' | 1
(iii) 4 f(x)=3sin(§j+l
5 | ,
[ S1 (shape correct
2 I and above x-
I axis)
4 ! P1
/ (passes through
I (0,1), (180,4),
0 60 120 180 2p0 (360,1) (FT from
-1 | (i)(a) greatest
| value)
-2 I
I For
-3 | g(x) = tan (%X)
| )
-4 I S1 (shape correct
5 I and on both
sides of the
asymptote
X = 2400)
P1
(passes through
(0! O) and
symptote
labelled at 240°)
13 1 solution Bl AO
(iv) !




