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Qla

S5x—4

X

Qlb =2,5x—4=2x,3x=4,x=%.

Qlc |x+1]=5, x+1=%5, x=—6 or4.

Qld y=x"-3x, ﬂ=4x3—3.
dx

At (1,—2) , gradient of tangent=4x1’-3=1.

T

Qle 2cosf=1, €= cosl[lj =—.
2 3

QIf Inx=2, x=¢>=7.3891.

Q2ai di (x sin x) =sinx+ xcosx by the product rule.
x

Q2aii di(e*‘ +1f =2¢*(e"+1) by the chain rule.
X

Q2bi j Sdx =5x+c

3(x—6)" -3
+c= +c.
-1 x—06

Q2bii j 3 - j 3(x—6)2dx =

(x—6)

3 4
Q2biii j(x%x/;)d =[§+2x;] 80,77

1 3

Q2c i_(— D k? = (1) 12+ (1P 22+ (=132 + (- 1) 42

=-1+4-9+16=10.
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Q3a Use S, =%(a+z), S,, :%(3+53):588.

Q3bi Gradient of tangent LM = iy = 4 .
5-2 3
Equation of tangent LM: y—1 =§(x—2) , 4x-3y-5=0.

Q3bii Equation of radius NP: y—3= —%(x—l) ,

3x+4y—-15=0.
Solve equations LM and NP simultaneously to find intersection

P: P[E,gj
5°5
2 2
DistanceNP=\/(l—?j +(3—§j =2.

Q3biii (x—1) +(y-3) =4.

Q3c

Q3d
Area z?(210+4x220+ 2x200+4%x190+2x210+4%x240+ 240)
= 64500 m* .

Q4a Limiting heightis S, = 1“ _ 12

Q4b x> —(k+4)x+(k+7)=0.
Equal roots, A=0, [-(k+4)] —4x1x(k+7)=0,
k*+4k-12=0, (k+6)k—-2)=0, k =—6 or2.

Q4ci For AAPM and AACB,

ZAPM = ZACB =90°,

ZPAM = ZCAB (common angle),

. LAMP = ZABC .

All corresponding angles are equal, hence the two triangles are
similar.
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Qdcii

AP:AC=AM :AB=1:2.

Qdciii A

c B

Since AP:AC=1:2, .. AP=PC.

PM is a common side for AAPM and ACPM .
ZAPM = ZCPM =90°.

. AAPM and ACPM are congruent.

. ZLPAM = ZPCM . Hence AAMC is isosceles.

Q4civ Since AAMC is isosceles, ... MB =AM =MC .
Hence AMCB is isosceles as well.
. AABC can be divided into two isosceles triangles.

Q4cv

QSai Line AB: y=+/3x—3.When y=0, x=+3. .

B{3.0).

Gradient of line BC = —% , and equation of BC:

! (x—\/g), Sy =—%x+1.

Q5aii A(0,-3) and C(0,1), .CA=1—(-3)=4.

AreaAABC = %X CAXOB = %X4X\/§ = 2\/5 square units.
1
5bi —
Q 3

2 1 1
5bii Prlall3levels)=—x—x1=—
Q ( ) 3 2 3

Q5biii Binomial: n=5, p :g .

Pr(X =5)= [EJS

3

_3
243"
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1
Q5ci Azarzsinﬁ,where 0<@<x.

\/§=lx223in0, sin0=£, == or —.
2 2 3

The other value of @ is 277[

s

Q5cii(1) Area of sector AOB = Zixm’z = 2?7[ cm’.
T

Q5c¢ii(2) Chord AB = \/22 +2%—2%2x 2005% =2cm.
T 2z
ArcAB=rt9=2><§=?cm

. . 2
Perimeter of minor segment = 2 +T cm.

3 3
Q6a V= 2XIﬂy2dx = 27II sec® xdx = 2z[tan xJ; = 24/37 cubic
0 0
units.
: —kt A
Q6bi Q=Ae™, k>0. When 1=1600, Q="

DA perow , e =2 k= ;loge 2=~0.000433217 .
2 1600 ¢

Q6bll Safe 1eve1’ Q =§ . Ae*0.000433217t =é’ - e0.000433217r — 3 .

3
In3

Hence t=———
0.000433217

= 2536 years.

Qbci y =ax* +bx, ﬂ=2a)c—i-b.
dx

At 0(0,0), D o 2a04b=12, b=12.

dx

At P(30....), % =2a30+12=-18, -.a=-0.05.
X

Q6cii . y=-0.05x"+1.2x.
When x=30, y=-9. .. P(30,-9).

Turning point: ? =2ax+b=2(-0.05)x+12=0, ~.x=12 and
X

y=-0.05x12>+1.2x12=7.2 .
~d=72-(-9)=16.2m.
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Q7ai ¥=8¢* 43¢, x=5 and x=—6 when £ =0.

=2t

sk=—4e™ -3¢ +1 and x=2¢ +3¢" +1 .

Q7aii The particle comes to rest: x=—4e > =3¢ +1=0
(4e +1)e +1)=0.

1
Since e +1>0, -.—4e”"+1=0, e :Z’ e'=4,t=In4.
. o1
Q7aiii The particle comes to rest when e = Z s

2
x=2e" 43¢ +1=2 1 +3><l+1n4=1+1n4.
4 4 8

Q7bi h:1+0.7sin%t , 0<¢<12,1i.e. from5 amto 5 pm.

Period = =12 hours.

cn\.\.a|lg‘)

Q7bii At low tide, sin%t:—l, %t:%”, 1=9,1ie.2 pm,and

h=1-0.7=0.3m.

Q7biii Let 140.7sin % =135, sinZr=1 Z=% 7
6 6 2°6 6 6

~.t=1,5. The ship was able to enter the harbour from 6 am to
10 am.

Q8ai —1<x<3
Q8aii As x > oo, f/(x)—>0".
Q8aiii f’(x)=0 when x=—1,3 0or x — oo,

4 rx)

-1V J3

Q8bi After one month and before repayment, amount
9

owed = 350000x| 1+—2 | =352625.
100

><V

After repayment, amount owed = 352625 —-2937 = $349688 .
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Q8bii A, =0 when n=288.
. 346095%1.005% —(1+1.005+1.005% +...+1.005% 11 =0,

288 _
346095x1.005* —MM =0,
1.005-1

M =$2270.31

1(1.005" 1)

Q8biii  346095x1.005" — x2937=0,

2937(1.005" 1)
0.005
346095x1.005" —587400(1.005" —1)=0,

1.005" =2.4342637, n= In2.4342637
In1.005

. it will take 14 years 11 months.

346095x1.005" - =0,

=~178.37332 months,

Q8biv Save 2270.31x288—2937x178.37332 = $129967 to the
nearest dollar.

Q9a Pr(at _least _ one) =1- Pr(none)

3 3
ST UL NPT
9) 16) 216

Q9bi From P to R and then from R to S:
Total cost=1000%x5+2600%x3 =$12800.

QYbii From P to S: =2600x+/5>+3> =$15160.47 .

Q9biii € =1000(5— x)+ 26004/ x> +3°
=1000(5—x+2.6 x2+9),where 0<x<5.

QObiv ‘;—C=1ooo[—1+ 2.6x J:o,

X V249
2.6x =1, 2 6x= )C2+9 , 5.76)(?2 =9, x=1.25.
VX2 +9

Minimum cost = 1000(5—1.25 +2.631.25% + 9) =$12200.

Q9bv € =1000(5—x)+1100y x* + 3
=1000(5—x+1.1 x2+9),where 0<x<5.

C is a decreasing function in 0 < x <5, minimum cost is
achieved when x =35, and the path is from P to S in a straight
line.
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A=(=1-4(1)1)=-3<0 for f'(x), .. f(x)#0.Hence, f(x)
has no turning points.

QI0b At the point of inflexion, f”(x)=—-1+2x=0, x=% and
y=rf l =i. Point of inflexion is l,i .
2) 12 212

QI0ci LH.S.=1-x+x—— (i)

1+x I+x
3 3
-l Y ews
1+x 1+x
Q10cii g(x)=In(1+x), g’(X)=L~
1+x
, ’ 2 1 x3
Flgl=1-x Lo
1+x 1+x

Hence, for x>0, f(x)-g(x)20, - f'(x)= ¢g'(x).

Q1od

Q10e %[(m)m(m)_(m)]:%[(m)(m(m)_l)]

=1(In(1+x)—1)+ (1+x)x =In(1+x).

1
(1+x)

1 2 3

Q10f Enclosed area= J(x —% + % - ln(l + x)}dx
0

1

_ ___+——((1+x)ln(1+x)—(1+x))}
:(%—21n2j—(1)=%—1n4~

0

Please inform mathline @itute.com re conceptual,
mathematical and/or typing errors.
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