Preliminary Examination 2023 Solution

Additional Mathematics Paper 1 (70 marks)

Level: Sec 4G2

Amplitude =

Qn. # Solution Mark Allocation
1 54x° +128
(27x +64)
- 2[ 4 43} Bl: 27x% = (3x)3
=2(3x+4)[( X)’ —(3x)(4)+42} B1: 64=4°
=2(3x+4 )(9x -12x +16) B1: All correct
2i X2 +4kx+1-3k =0
For two real and distinct roots, discriminant > 0
(4k)* —4(1)(1-3k)>0 M1
16k?—4+12k >0
4(4k* +3k -1)>0 Al
4k* +3k —1>0 (shown)
2ii 4k? +3k—-1>0
(4k-1)(k+1)>0 M1
k<-1or k> 1 Al
4
3 Period = 2z
1
2
. Bl
Bl
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on. # Solution Mark Allocation
3ii B1: Correct cycle

B1: Correct (7z,-1)

B1: Correct
maximum and

minimum points

4i dy )
v 2(x* +3)
_ 2
V—JZ(X +3) dx M1: Attempt to
~ 23 4 bx+c Xiegrate
At(l, 12), M1: Substitution to
12 = 3(1)3 +6(1)+c obtain arbitrary
3 constant
c:5E
3
.'.y:gx3+6x+51 Al
3 3
A j—y =2x*+6
X
- dy | B1:show ¥ 40
Since x>0, 2x*>0, 2x*+6>0, " # 0, therefore this : dx
X
curve has no stationary point.
Al j—y =2x*+6
X
dy B1: show ¥ >0
Since x>0, 2x*>0, 2x*+6>0, " >0, therefore : dx
X

y =P(x) is an increasing function.
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on. # Solution Mark Allocation
5a sin 30°cos 45° + cos 30°sin 45°
_(1)(V2), (432 M1
2)l 2 2 2
2
_N2++6 AL
4
5b
cos(2x+£)=£
3 2
2) #
Reference angle=cos | — | =2
| ( 2 ) 4 M1
ox+ 2= on 2 Zoon (2;;-1}2;:
3 4 4 4 4
2x=—Z (NA), LE 237 AT ) M1
12 12 12 12
17 23
X=—om, — 7
24 24
A2
6i
ol e )
dX (1_X2) dX
=-3(1-x?) " (-2%) M1
__ 6x i Al
(1-x?)
6ii 2
1
IO2 - 6X2 . dX= . — M1
(1-x?) (1),
2
2 X 1
6_[ dx = }
0 2\4 2\3
(1—x ) (1—x ) .
2
Iozl X24dX=% l 123 Ml
(1-x?) (1-x) ],
1 1 L M1: Substitut
=— T 3 : Substitute
6 (1—22) (1—02) limits
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=1[_i_1}
6| 27
14 Al
81
7i 2.7-0.1
_2m_=z ML, Al
12 6
c:0'1+2'7 14 B1
2
7ii
y =1.3sin(£t]+1.4
6
. T
y :1.35|n(€x16j+1.4 M1
=2.53m Al
7iii 0<t<6 Bl
8a \@+2_\@+2x5\@+1
53-1 5J3-1 5J3+1 M1
(\/§ + 2)(5\/§ +l>
(5v3) -2
B1: Correct
_15+ V3 +1O\@+ 2 numerator
(5\/§) —1? B1: Correct
denominator
174113
- 74 Al
8b 7 (x+2)=1-x
JTx+x=1-27
7T+1)=1-2J7
X(J_+ ) V7 M1: Rearrange to
1-247 make x the subject
X =
J7+1
C1-247 71 ML1: Attempt to

= X
J7+1 V741

rationalise




Preliminary Examination 2023 Solution

Level: Sec 4G2
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J7-1-14+ 27 VLN
= 2 : Numerator or
(*ﬁ) = denominator
15437 correct
6
5 1
=53V Al
Ny
dx’
dy =|-3dx
dx
=-3X+cC M1
d
At (2,-1), L=2
dx M1: Substitution to
=-3(2)+c obtain arbitrary
c=8 constant
dy _ —3x+8 Al
dx
y= J—Bx +8 dx
_ 2
= 3 +8x+d M1
2
At (2,-1), M1: Substitution to
_3(2Y obtain arbitrary
—1:%+8(2)+ d constant
d=-11
y=—§x2+8x—11 Al
2
9ii
Discriminant = 8° —4(—%)(—11) M1: Eind
_ 9.0 discriminant
Since discriminant is less than zero, y = —g X* +8x-11 AL

has no real roots, therefore the curve does not intersect the
X-axis.
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10i , 1 1 1 MZ1: Find area of
A=8 —§x8x(8—k)—§x8x(8—k)—§xk><k triangle PQX or
1 PSY
=64-2[4(8-k)]-=k?
2 :
M1: Area of
64— 6448k — k2 square subtract 3
2 triangles
1.
:8k—§k (shown) Al
10ii dA
ok M1
. dA
For stationary value of A, - 0 M1
8-k=0
k=8 Al
1, .2
A=8(8)--(8) M1
A=32 Al
10iii 2
d°A _ 3
dk?
- d2A - - Bl
Since Fra <0, Ais a maximum value.
11 x> +y? —6x+8y =39
X* +y°—6x+8y—-39=0
20=-6
2f =8
f=4
Centre of circle: (3,—4) Al
Radius = ,J(~3)° +4° - (-39) M1
= 8 units Al
11ii | At A(-5,-4),
LHS = (~5)" +(~4)° ~6(-5)+8(~4)
=39
— RHS Bl
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Therefore, x=-5 and y =—4 satisfy the equation of circle
and point A(-5,—4) lies on the circle.

AtB(11,-4),

LHS =(11)" +(-4)" -6(11)+8(-4)
=39
= RHS

Therefore, x =11 and y =—4 satisfy the equation of circle
and point B(11,—4) lies on the circle.

Length of AB = \/[11—(—5)]2 +[-4- (_4)]2
=+/256

=16 units
Since the length of AB is 2x the radius of the circle, and

the points A(-5,—4) and B(11,—4) lie on the circle, AB is
a diameter of the circle

Bl

M1

Al




