Canberra Secondary School
4AE Additional Mathematics Paper 2 Preliminary Examination 2021
Marking Scheme

Question Marking Scheme Marks
1 J(3)=0
2(3) + p(3) +7(3)+g=0
e e e B — Equation | M1
JS(@)=
2(2) + p(2) +7(2)+¢g=0
dp+g=-30 cmeeeemmeeeeeen Equation 2 M1

9p—4p=-75+30

Sp=-45 Al
p=—29

Al
4(-9)+¢ =30
g=0

2y -9 +Tx+6= [I—J}I(-T—E}[A-‘H' H}

Let ¥=1 Bl
BB =6

g=1
By inspection, Bl
A=12
(Or by long division)

M1

2y =9x" +Tx+6=0 Al

(2x+1)(x=3)(x-2)=0

X=——
2 , -‘f=30r ¥=2
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2i

2il

LHS =

l+sinx cosx
+

cosx  l+sinx

_(1+sinx) +cos x

cnsx(l +sin x)

cosx(1+sinx)
l+2sinx+1

~ cosx(1+sinx)

~ 2(l+sinx)
~ cosx(1+sinx)
2
B COs5 X
=2secx
=RHS {(proven)

l+sinx cosx
1 —=4
COSX l+sinx

2secx=

COS X =

I
[ o]
=]
[+
— —
o — P2 -
T

a N T 2
l+25mmx4sin x4cos x

Basic angle
i
3
Cosine is positive, 1% and 4" quadrant,
T Sm
X=—,—
3 3

M1

M1

M1

Al

M1

M1
M1

Al
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0.e

3i 7-3
H=—-
6
Hl=—
6
nr—E M1
3
Equation:
, 2 M1
F=34+3 o 3V=2x+9
2
Cv=—x+3 M1
2 3
y=—4—
3x X Al
3ii vy=5
S5==x+3 M1
%1:2
3
=23 Al
3iii 2 3
Vy=—+4+—
T 3x x
2 3
XYy =—+—
’ I ox
10
¥y =3L1J+E
X 3
l i
E Bl, B1, B1

Plot xy against * where the gradient is 3 and the y-intercept is
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4

cosf =—
BX =10cos8

ﬁinf}:ﬁ
6

X4d=6s5n0

AB=6sin6 +10cost  (shown)

Bl

Bl

4ii

6sin@ +10cosf = Rsin(f +a)
fsind +10cosd = Rsinf cosa + Reostsina
Reosa =6 , Rsing =10

singg 10

cosae 6
10

tana = —

10

a=tan —

a =59.0°

Y

£ 136

R=+136

6sin@ +10cosf = 136 sin(@ + 59.0°)

Maximum AB = %136 or 2434 5r 11 7 m

sin(@ +59.07) =1
0 =sin"'(1)-59.0°
8 =31.0°

M1

M1

M1

Al

Al

Al

4iii

For 4B =136 =v10"+6" Ap must be 0, so that triangle BCD
becomes a right-angled triangle.

This will result that £CBA =6 to be smallest possible.

B2
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5i

3
M, = _-;

M, =-1

Therefore perpendicular gradient = 1
If\’3+f+ 3—5“|: E]

Midpoint 2 2 ) L 2

b3 | WD

Equation of perpendicular bisector of AB:
y=mx+c
13 9

— ==
2

M1

M1

Al

5ii

x=1
v=>5

3.5
Center (35

Radius “*'Ill[?}_}}: +(8-5)

=3 units

M1

Al

Al

5iii

(x=3)" +(y-5)" =9

Bl

5iv

Radius =3

=¢E units (-:: u‘ﬁ}

Since the distance from the center of the circle is greater than the radius,
point C is outside of the circle.

M1

Al
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5v Since the x—coordinate of the center of the circle is equal to the radius,
the y—axis is tangent to the circle.
B2
6a V= SEC X
' : M1
=(cosx)
d—‘ =-1 {cns;x}_z I[—sin J:]
iy
_sinx
cos” X Al
= sec.xtan x {shown)
4 2 dy :
vV -y =] —
vy -(2)
_.a :
LHS =¥ =
=sec' x—sec’ x M1
—Sn::c3,1:{sc:cJ x—1) M1
=sec’ x(tanf .r}
= (secx tanx }:
(@ ]
lktf.l‘_ Al
= RHS {shown)
6b x
tx+1 A B
2x+1 2x+1
6x+1 2Ax+A+B M1
2x+1 2x+1
lA=06
Al
A=3 Al
A+ B=1
H=-2
Iﬁx+1d.r= [3- 2 &
2x+1 2x+1 B1, B1
=3x—In(2x+1)+c
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i r=5—(h-5) M1
r* =25—(h" —10h+25)
e =10h-h*
r=v10h=h Al
i V= lm'zh
"!'
V:%x{lf}h—h:]h M1
wh’ (10-h)
3 (shown) Al
7iii _zh*(10-h)
- 3
y 10T, 74
3 3
r o]
av =.,{"Jfr h—ah’
dh M1
, M1
0 k=0
3
I:r[m—x—rrh)=[}
3
= _ah=0
}I:{. or
}I:{. or
Al
(reject) cm
7iv _wh*(10—h)
- 3
2 “ -
H(zr}) (lﬂ—
I_; — s, 3 '\. -
3 M1
~155.14
=155 cm
u 2
av :“ﬂ—ﬁh—}rh
dh Al
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2yr N
i L _ 205 ok
dh” 3
d*V  20x [ 20
—=——- 27| —
dh” 3 3
Therefore area is maximum.

(<0)

M1

Al

8i

x =12x" +20x=0

x(x* —12x+20) =0

x=0 or ¥ —12x+20=0

x=0 or (x=2)(x=10)=0
x=0 or x=2 or x=10

(reject)

Therefore, 4(2,0) and B(10,0)

M1

Al Al

8ii

y=x —12x" +20x

ﬁ =3x" = 24x+20
dx
when x =8

B _3(8) ~24(8)+20
dx

=20

v=mx+c

—96 =20(8)+¢
c=-256

¥ =20x—256

0=20x-256
x=128
C(12.8,0)

M1

M1

Al

Al

8iii

i

= | (= —12x" +20x)dx
Area A 0

= [lf —4x +1 ﬂ.r:}
4

b

I

=12 units’

4]

:[lf —45° -I—lﬂxl}

2

Area B
=-384-12

= —396 units’

M1
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Therefore Area B = 396 units?

M1
=l{12_R—R]{'}ﬁ]
Area C q M1
= 230:4 ynits?
Total area = 12 + 396 + 230.4 Al
= 638.4 units®
9a 9.1'+I _ 31.'11 — 2(3:4 _ 2)
: M1
33 =2(37 -2)
Let =3,
9y' —9y=2(3y-2) M1
9y* —~15y+4=0
(3y-1)(3v-4)=0
=1 o238
Y= 3 y= 3
3=3" or 3*'_2
]
lg 4
x=—1 or x= 3
lg 3 Al, Al
x=-1 or x=0262
9b log, (2x—1)=log, (2x—1)+1
log.(2x—1
log. (2¢—1)= 08 (2¥=1) |
' log.9
log.{2x—1
log_.\{lr—l}=¥+l M1
2log, (2x—1) =log, (2x—1)+2
log,(2x—1)=2
(2x—1) M1
2x-1=7%
2y=10 Al
x=3
9 log xy=m
log x+log, v=m M1
log, =
V-
- =N M1
3log, x—2log, y=n
9 log, x+2log, v=2m
M1
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Slog, x=2m+n

Slog, x+5log, y=5m

E=1"]

Slog, v=35m—2m—n

Slog, v=3m—n
-

Slog, T l=2m+n—3m+n
Y

S5log, T =2n-m

. 1”

M1

Al
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