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(Al) for valid approach
Al N2
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(A1) for correct formula

Al N2
[2]

(A1) for correct formula

(A1) for valid approach
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[3]

(A1) for valid approach
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(A1) for correct formula

(A1) for valid approach
Al N2
[3]

M1(A1) for valid approach

(A1) for valid approach
Al N3
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(A1) for correct formula

(A1) for correct value
Al N2
[3]

M1(A1) for valid approach

(A1) for valid approach
Al N3
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y =log, Ix
= x=log, 3y
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- fi(x) =5
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=17(g(9)

= f *(log, 25)
-1
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=5°

=15625

y:e4x

=x=e%

4y =Inx
y=0.25Inx

- F7(x)=0.25Inx

{x:x>0}

(g f7)(16)

=g(f(6))
=g(0.25In16)

_ g(ln16°'25)
=g(In2)
:(emz _1)3
=(2-1)°
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M1
Al
AG NO

[2]
Al N1

[1]
(M1) for substitution
(A1) for correct value
(M1) for substitution
Al N2

[4]
M1
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Al N1

[1]
(M1) for substitution
(A1) for correct value
(M1) for substitution
Al N2
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=x=Iny+3
x—3=Iny
y:ex—3

S x) =

{y:y>0}

(f-9)(2)

= 1(9(2))

— f(e(2+l)(273))
=f(e?)

=lne?+3
=-3+3
=0

y:23x

=x=2%

3y =log, x

yzllogzx
3

s FHX) =%Iog2 X

{y:yeR}

(ge f)(x)
=g(f(x))
=g(2™)

= (1+log, 2*)?
= (1+3x)?
=9x% +6x+1
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M1
Al
AG NO

[2]
Al N1

[1]
(M1) for substitution
(A1) for correct value
(M1) for substitution
Al N2

[4]
M1
Al
AG NO

[2]
Al N1

[1]
(M1) for substitution
(M1) for substitution
(A1) for correct value
Al N2
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1. log,16x—log,(2—-x) =4
1

log, zﬁ =4 M1Al

16x py Al

2—X

16x _16

2—X

16x=16(2—x) M1

16x =32-16x

32x =32

x=1 Al N2

[5]

2 2x2 x D23+ _ 8

X +20x+4) _ 93 (M1)A1 for valid approach

X +2(3x+4)=3 (M1)A1 for valid approach

X* +6x+8=3

X’ +6x+5=0

(x+1(x+5)=0 (M1) for factorization

X+1=0 or x+5=0

X=-1or x=-5 A2 N3

[7]
8x—x°
3. lo =2
O« 1
8 _ 2
X 1 X _k? (M1) for valid approach

8x—x* =4k? (A1) for correct formula

x? —8x+4k? =0 has exactly one solution. Al

Thus the discriminant of the about equation will be zero. R1

(-8)* —4(1)(4k*) =0 M1A1

64-16k> =0

k?=4

k =—2 (Rejected) or k=2 Al N3

[7]
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log, (6x —kx*) =1

6x—kx* =3

kx* —6x+3=0 has two distinct real solutions.
Thus the discriminant of the about equation will be
positive.

(-6)* —4(k)(3) >0

36-12k >0

12k <36

k<3
Therefore, the range is 0 <k <3.
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(M1) for valid approach
Al

R1
M1Al

(A1) for correct inequality
Al N3
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(a)

(b)
(©)

(M1) for setting equation

f(x)=0
x =0.5345225
x=0.535 Al
The maximum point is (2.13,3.54) . A2
For correct domain and endpoints at x=0 and
X=8 Al
For correct maximum point Al
For correct shape Al
)
4
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N2

[2]
N2

[2]
N3
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(a)

(b)
(©)

f(x)=0 (M1) for setting equation
x=-1
x=0
y=3
Thus, the x -intercept and the Yy -intercept are —1
and 3 respectively. A2 N2
[3]
The maximum point is (-0.325, 3.20). A2 N2
[2]
For correct domain, end-points and endpoints Al
For correct maximum point Al
For correct shape Al N3
[3]
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(a)

(b)
(©)

f(x)=0 (M1) for setting equation
X =3.662041
X =3.66 Al N2
[2]
y=-3 A2 N2
[2]
For correct domain, end-points and intercept Al
For correct asymptote Al
For correct shape Al N3
[3]
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(a)
(b)
(©)

(2.5,3.05)

x=15

For correct domain, end-points and intercept

For correct asymptote

For correct shape

A2

A2

Al
Al
Al

=
p—

o
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N2

[2]
N2

[2]
N3

[3]
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1. @)

(b)

(©

(d)

(€)

Initial number

— 2500¢°7"5
— 2500

The required number
— 250060.075(10)
=5292.500042
=5290

8000 = 2500e* 7™

e0.075t — 32
0.075t=In3.2

= 1 In3.2
0.075

t=155

t

Thus, it takes 15.5 years to reach 8000 leopards.

B(10) = 5000
1800

ke ¥ =5000
1800

ke ¥ —5000=0

1800

By considering the graph of y = ke ¥ —5000

k =1472.0674
- k=1470

B(t) > A(t)
B(t)—A(t) >0

180 i
1472.0674e14720674 _ 25007 > 0
By considering the graph of

180

y =1472.0674¢1472057% _ 2500 |

t >11.202547
s.n=12
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(M1) for substitution
Al N2

[2]
(M1) for substitution
Al
Al N2

[3]
M1

(A1) for correct equation

Al N2

[3]
(M1) for setting equation

(M1) for valid approach

Al N3

[3]
(M1) for setting inequality

(M1) for valid approach

(AL) for correct inequality
Al N3

[4]
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(b)

(©)

(d)

(€)

Initial number

=420x1.15°
=420

The required number

=420x1.15°
=971.4855216
=971

420x1.15' =750
420x1.15' —750=0

By considering the graph of y =420x1.15' —750

t =4.148615
Thus, it takes 4.15 years to reach 750 trams.
4680000 _ 57500
70e +130
706 +130= 1012
11

700 = 142

11

385
sk =In 22
385

k =0.1110161266
k=0.111

) 4680000
420x1.15" > 5( 70p-OLLI0I61266n 130}

] 23400000
420x1.15" — 70e 0101612860 _ 13 >
By considering the graph of

) 23400000

y=420x1.15" - 70e V10612660 _ 130’
n>43.331409
sn=44
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(M1) for substitution
Al N2

[2]
(M1) for substitution
Al N2

[2]
Al

(M1) for valid approach

Al N2
[3]

Al

(M1) for valid approach

Al N3
[3]

M1A1l

(M1) for valid approach

Al N4
[4]
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(@)

(b)

(©)

(d)

(€)

Initial number

=1050x1.25°
=1050

The required number
=1050x1.25'
=37303.49363
=37300

1050x1.25' = 4200
1.25' =4
In1.25' =In4
tin1.25=1In4
_In4
.25

t=6.212567439
Thus, it takes 6.21 weeks to reach 4200 cars.

—4_}2000 =4600
95" + 75k
410000 _4600=0

95e % + 75k
By considering the graph of
410000
=————-4600,
Y= 956 7 1 75k
k =1.188405
k=119

1050x1.25" > 2[ 410000 J

950 118405 | 75(1 188405)
820000

>0
95¢ 184" | 75(1,188405)
By considering the graph of

y =1050x1.25" — 820000

1050x1.25" —

n>9.7264913
-.n=10
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95 11834%5n 4 75(1 188405)

(M1) for substitution
Al N2

[2]
(M1) for substitution
Al N2

[2]
Al

(M1) for valid approach

Al N2
[3]

Al

(M1) for valid approach
Al N3

[3]
M1A1

(M1) for valid approach

Al N4
[4]
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(@)

(b)

(©)

(d)

Initial pressure
—4x e0.12(30)
=146.3929378
=146

4e0.12t — 8

eO.th — 2
0.12t=In2

t =5.776226505

Hence it takes 5.78 minutes to reach 8 units.

Q(0)=35
Qe @ =35

Q,=35

Q(30) =171

356" =171

e = 48.85714286
30k =1n48.85714286

k =0.1296300196
k=0.130

4e0.12n +3.5e0.1296300196n > 400

4e0.12n + 3'560.129630019&1 _ 400 > O
By considering the graph of
y — 4e0.12n +3.5e0.1296300196n _400,

n>31.847494
..n=32
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(M1) for substitution
Al N2

[2]
Al
(M1) for substitution
Al N2

[3]
Al
(M1) for substitution
Al N3

[3]
M1A1

(M1) for valid approach

Al N4
[4]
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