Marking Scheme for 2024 4ESN A.Math Prelim Paper 2

[V means follow through]  Total Marks : 90 Setter:Mdm Ho

Qn
1 (@) | Let f(x)=2x"+ 3x* — 8x+3. [2]
By the Remainder Theorem, Mi
f-D=p
p=2(-1) +3(-1)* -8(-1) +3
p=-2+3+8+3 Al
p=12
(b) | (2x—1) is a factor of f(x)[ or (x+3) or (x-1) is a factor] M1 [3]
2x° +3x* =8x+3=0
Q2x-D)(¥* +2x-3)=0 M1 [another quad
Qx-1)(x+3)(x-1)=0 expression]
2x-1=0 X0 x+3=0 or x—1=0
2x =1 x=-3 x=1
1
xX=—
2 Al [3 ans]
x=—3,lor1
2
(c) [2]
2(x—1)’ +3(x—1)> -8x+11=0
2(x =1 +3(x—1)* =8(x—1)+3=0
Let y=x-1.
2y’ +3y° —8y+3=0
1 M1
=-3,—orl
YT
)c—1:—3,l or 1
2
3
x——2,5 or 2 Al
3
Hence, x=—2,§0r2.
2 (a) $120 000 B1 [1]
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b)| @
Value after 1 year =120000¢ ">
90000 = 120000 "> 2]
e =0.75 M1
—-12a=In0.75
a=1075 _ 0239735 M1 must show
-12 0.0239735
=0.02397shown
(i)
70000 =120000e [3]
A Ml
12
7 M1
—0.02397t =In—
12
t=22.49
~ 23 months Al
(i11) 5 years = 60 months [2]
Value after 5 years = 120000¢ 037 M1
=$28482.55
Al
Yes, since car dealer is paying more ($29000).
or No, there is not much difference, so I would rather use the
car.
(a) | cos75°=cos(45°+30°) M1[use 45+30] [3]
=c0545°c0s30° —sin45°sin 30°
_ Q ﬁ B Q 1 M1 [any one -surd
2 )\ 2 2 \2 form]]
\/g -2 M1 [simplify to
=———— (Sh X
4 (Shown) desired ans]
(b) [6]
sinx CcosXx
LS  Cosx * sin x M1 use identities
1 1
+
cosx sinx Ml [§ame
. 5 5 ) denominator]
_sinx+cos"x sinxcosx
sin x cos x COS X +sin x M1 simplify
1
~ cosx +sinx
= RHS
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1 3
cosx+sinx 4cosx—3sinx
3cosx+3sinx=4cosx—3sinx
6sin x =cosx M1 cross multiply
tanx=— M1 [change to tan]
a=0.165148677 Al
x=0.165, 3.31
@ | 4B=\196-x*, BC=2x Bl [2]
[AB =+196—x*]
1
A=E(X+ZX)(\/196—X2) M1 formula with
3 h=3x
:%(\/196—)3)
(b) %_31(_ 2x )+3 196 Ml B]
de 2 2y196-x 2
3 )C2 zJ
== ———++/196—x
2[ V196 — X
_3(196—x2—x2J
20 J196-x?
B 3(98 —x%)
196 — x*
_,
O‘ix M1
3(98—x7) 0
V196 — x*
v =58 Al
x~9.90
1 M1
424 3196 —x* (—2x)—3(98—x2)(;)(l96—x2) 2(—2x)
dx, 196 — x°
d*4 Al
— < 0, Ais max. [or Using first derivative test]
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(©)

A=@(\/196—98)

=147 cm’

Ml [2]
Al

(@)

23+2x+25+x=2x+4
2 x(2f +2° %27 =27 +4
827 +32(2)=2" +4

Let y=2".
8y’ +32y=y+4
8y° +31y-4=0
By-D(y+4)=0
8y—-1=0 or y+4=0

8y=1 y=-4
y:l 2" =4
8
2=l
8
2" =27
x=-3

Since 2° >0, x =-3.

M1 [8(2') seen] | [
M1 [32(2" ) seen]

M1 factorise

Al for bothy

Al

(b)

log_+ab’ =—10g2 ab’

¢ log, a

1

5 [log, (ab*)]

log, a
_ log, (a) +3log, ()

2(log, a)
_x+3y

2x

M1 [change base 2] | [3]

Ml
[log,(a) +3log,(h)]

Al
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(¢) | log,50+4log,; y=1logs(2y+4)+2 MI[ log, y | (4]
log, 25
log, 50+ 4 110g5 Y _ log,(2y +4)+log, 5° Ss
g5
log 50+ 21 =log. 252y +4
0gs og; y =1logs25(2y +4) M1[2=log, 5]
log, 50y” =log, 25(2y +4)
50y° =50y +100 M1 use product law
¥ =y-2=0
(y=2)(y+1)=0 Al
y=2 or —1 (reject)
(a) B (2]
8m
80
10m
90
A E
Use trigo ratio
AE =10cosd M1
sin @ :@
8
ED =8sind Ml
AD =10cos@+8sinf (shown)
(b) | 10cos@+8sinf = Rcos(0 —a) [3]
R=+8+10 M1
=,/164 or 12.8
i
a=tan | —
10 MI
= 38.66
~ 38.7°
Al

10cos @ +8sin @ =~/164 cos(d —38.7)
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© J164 cos(0-38.7) =12 [3]

12
cos(0—-38.7)=— M1
( ) V164
basic £ =20.4 Ml

0-38.7=20.4,-20.4

0 =59.1, 18.3 (1 decimal place) Al both

(a) 2 [5]
3

5
Show that i{x(3x—1)§} =@8x-1)(3x—1)3.
dx BI for

d 3
E{x(3x—1)3} x[gjax—l)% seen
_ x@ Gx=1)7% (3)+ (3x=1)%

BI1 for (3) seen

2 5
= S5xGr-1) 3 + (3x-1) B1 for (3x—1)"%
= (3x—1)% [5x+3x-1] seen
_Ga- 1)% [8x _ 1] M1 for factorization
Al for showing clear
working leading to the
desired expression
(b) 2 5 M1 [5]
I(Sx—l)(3x—l)3 dx = x(3x—1)3 +c
2 2 3
I8x(3x—1)3 dx—j (3x—1)3dx=x(3x—1)3 +c M1
> 5
2 3 3x—1)3 =
ij(3x—l)3 dx:x(3x—l)3 +(M)+c (3x—1)3
53 Ml =)
3 NE)
3
2 5 2
j8x(3x—1)§ dx=x(3x-1)3 +(@)+c
2 1 > 3
Ix(3x—l)3 dx=§x(3x—l)3 +4—0(3x—1)3 +c
> Al [ 1/8 seen]

1 1 =
_(§x+%)(3x—1)3 +e Al [1/40 seen]
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(a) | (1) From the diagram, by similar triangles,
- 2]
R M1
h 4 M1
4r =2h
r =% (shown)
2]
(i1) From (a)(i),
V= l7rr2h
3 M1
1 (kY
2
3 (2 M1
2
1A,
3 (4
/4
=—n (shown
B ( )
[, 7 5]
12
v =z ,
—=—h
dh 4 M1
Given: Y= o’ /min Bl
When h=2,
W _dr dn
de dh dt i M1
T A\2
_2 - 2 X ——
4 @) dt
M1
2= x%
dt
o2
dt Al
=-0.637m/min (correct to 3 sig. fig.)
(@ | x*+y* +2x-6y-6=0 [4]
Radius = /1% + (=3) - (~6)
=16 MIAl
=4cm
.. Centreis (-1, 3) MIAT [or A2]
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(b) (D> +k*>+2(-1)-6k-6=0 Ml [3]
k*—6k-7=0
k=T)(k+1)=0 Ml
k=7 or k=-1 (NA) Al
(¢) | (i) Coordinates of centre C> = (-1, -3). Bl [1]
(i1)
54+1)> +(3+0)
JG+1? +3+0) . "
=+/45 =6.71> 4 = radius
P(5,0) lies outside the circle C». Al
10 | () [3]
2sin2x+7)—-1=0
1 M1
sin(2x + ) =—
( ) 5
a1
o =sin" —
2
i M1
6
Vs
2x+7m=—, ﬁ—g, —+2r, 7——+21
sz Tz lx
127 127 127 12
Al
x coordinate of 4 = Iz
12
(b) x coordinate of B = Hz Bl 1]
(© L L M1 [4]
Shaded area = —J.Olz 2sin(2x+7)—1dx+ J}f 2sin(2x+7)—1dx
12
L = M1
= —[~cos(2x +7) —x] iz +[~cos(2x + )~ x]}2
12
= —[—2.69862—1]+[—2.01377—(—2.69862)] M1
=3.69862 +0.684853
= 4.38 unit® Al

Total =90 m
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