SEMBAWANG SECONDARY SCHOOL
SEC 4NA PRELIMINARY EXAMINATION 2025
ADDITIONAL MATHEMATICS PAPER 2 MARKING SCHEME

Qn Solution
1| 84 +125b°

= (2a-+5b)| (2a)" ~(2a)(5b)+(5b)’ |

=(2a+5b)(4a” ~10ab+25b")

2| 3x* —Sx+1=x-7
3x* —6x+8=0

b* —4ac

=(=6)’ —4(3)(8)
=-60<0

Since the discriminant is less than zero, the line and the curve does
not meet

3 cos(y—30°)=23in(y—60°)

cos y cos 30° +sin y sin 30° = 2(sin y cos 60° —cos y sin 60°)
ﬁcos +lsin =2 lsin —ﬁcos
2 Y 2 Y 2 Y 2 Y

NG 1.

700sy+551ny:siny—\/§cosy

ﬂcosy=lsiny
2 2
3«/§_l_siny

2 Ti_cosy
3\/§=tany
tany:3\/§

4(a) | x> —2kx+k+2=0 l[a=1,b==2k,c=k+2]
Real roots: b*> —4ac>0

(-2kf —4(1)(k+2)=0

4k* —4k-8>0 (+4)

k*—k—2>0 (Shown)
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4b) | K -k-220
(k-2)k+1)>0
[ Leading to critical points: k =2, k =—1]

A

v

From

graph:

€

N,
>
—>

=k<-1 or k=22

~7-6-5-4-3-2-10 1 2 3 4 5 6 7
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5(a) | Area of triangle XYZ
1

:<4—\5)2+(4\/§+1)2 _

_[16-83+3]+[(16)(3)+8V3 +1]

_[19-8V3 |+ [ 48+8V3+1]

—19+48+1-8V3+8V3

(XZ)2 _68
XZ _\J68 =\Jax17 =J4 17
XZ — 217 ¢m

:Ex(YZ)x(XY)
x | 43 | +1
4 1643 | +4
3 [ 406) | 3
- L (4-4) x (1434)
%x (16v3+4-12-43)
L (155 s X
5 X (15 )
15 )
= (?\/5—4j cm
(a\/g—b) (4\/§+1) cm
[ ]
VA (4—\/§)C Y
5(b) | By Pythagoras’ Theorem,
(xz) _(vz) +(xv)

(47 2(4)(SB3)+(V3) || (#43) +2(443) 1)+ (1
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6(a) 04

cos60 ===
X

1_94
2 X
04 =

X_RB
2

2x+2GJ+2PS=100

3x+2PS =100

PS — 100 -3x

6(b) PA

sin60 = ——

X
V3 P4
2 x
PAzﬁx
2
ﬁx(100—3xj
2 2

ﬁ(lOOx—sz)
4

A=

A=

d_A = £(100—6x)
dx 4
d4 3

Let —=—

dcx 4
100—-6x=0
6x =100

x:@=16%
3 3

100x—3x2)

6(c) ﬁ (
4

(100—6x) =0

0

~ =
dx 2
Therefore 4 is a maximum value.
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7(a)

d—y=3x2+2hx+3 ................. B1
dx

subx=-3 and d—y:O
dx

3(=3)* +24(=3)+3=0 cocovero.... M1
27-6h+3=0
—6h=-30

7(b)

y=x +5x>+3x+k

Sub (-3,0)

(=3) +5(-3)" +3(-3)+k =0
—27+45-9+k=0

7(c)

Let d_y=0
dx

37 +10x4+3 =0 e, M1
(x+3)3x+1)=0

x=-3(given) or x= —% ................ Al

7(d)

d—y:3x2 +10x+3
dx

When x = —3,d—)2/ =—-8 <0 . It is a maximum point. ......... Bl
dx

2
Whenx:—é,jx—);:8>0. It is a minimum point . .......... B1

Accept the first derivative test using change in the gradients.

8(a)

x*+y*—4x-3y-10=0

(x=2) =2 +(y-1.57-1.5-10=0 ....... M1 ( completing of square)

(x=2)*+(y-1.5)" =16.25
centre = ( 2,1.5) cooeeeeeieiiieeene, Al

radius = @ or v16.25 units or 4.03 units................ Al
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8(b)

Sub (6,1)

6> +1° —4(6)-3(1)-10

=0

yes, (6,1) lies on the circle. .................. Bl

8(c)

(2,1.5) 4,-2)

gradient = 1.5+2 L M1
2-4

Sub intoy:§x+c

equation of tangent is y = gx 30 Al

7

8(d)

centre =(2,1.5) A(4,-2)
Let B=(a,b)

a+4

=2 and b;Z

=15 e, M1( concept of midpoint)

9(a)

6sinz+10cost = Rsin(f + a)
=Rsintcoso + Rcostsino

Rcosa=6 and Rsina =10
R=v6*+10% oo M1

R=4/136 or 234

a =1.0303 radians
6sinz+10cost =+/136sin(z+1.03) ............. Al

9(b)(1)

Since maximum value of sin(f+1.03) =1 , maximum value of

x=v136 =11.661 50 it is not possible for the mass to reach a
distance of I8 mm. ... B1+
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9(b)(ii) | Let sin(¢+1.03)=1 .....cc...... M1
t+1.03=1.5707
t=0.541s(to3sf) .............. Al
9C) | Let V136 SIN(t+1.03) =8 weooveoeeeeeeeeeeeeeeeeeeesseeeeenees M1V
sin(+1.03) = 0.68599
t+1.03=0.75596, 2.38563 ....cceecveivereiennnn M1
(angles in 1st and 2nd quadrants)
t =—0.274(rejected) , 1.36 s ( to 3sf) ...... Al
10(a) | x* —6x+11=-x+7
X' =5x+4=0
(x—l)(x—4):0
x=1 or x=4
y=6 or y=3
A(1,6) B(4.3)
10(b)

J‘:‘(x2 —6x+1 l)dx

3 2 4
S
302

3 2
=4——ﬂ+11(4)—1+3—11
30 2 3
=9

Area of trapezium

1

=%(6+3)x3

=13.5
Shaded area:
13.5-9

=4.5 units®
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