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SECTION 1
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Q15 J'g =J' dx—J'zsec (2x)dx
. 2 1 cos’
Q5 x-intercepts: ax” —1=0, x=iT 0 0
a

L = [tan(Zx)g =tan£—tan0=1
Ve 4
Area=— (ax —1)dx = j(l ax )dx D z
' g ot
Average value =4——=—=—
Q6 x*—a*20,a*—x*20 and x+a#0,.: x=a B %—0 s 7
Q7 D |
Q16 fis a many-to-one function, .: f~ does not exist.
Q8 A
Q17 The last draw is equally likely to be blue, green or red,
Q9 sinx+cos2x=0, sinx+1— 2sin*x=0 . Pr(last.draw.is.red) _2
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Q20
.. . 10.85 0.10 . 10.65
Transition matrix , state matrix 035 .

0.15 0.90
_ 0.85 0.10]°[0.65] [0.54
State matrix after 2 weeks: =
0.15 090| [0.35 0.46

Q21 Y plx)=1
= p(0.01)+ p(0.10)+ p(0.30)+ p(0.50)+ p(0.59)=1
2 5a+1.009=1, .: a=-0.0018

X = Z xp(x)

=0.01p(0.01)+0.10p(0.10)+0.30 p(0.30)+0.50 p(0.50)+0.59 p(0.59)
=~0.30 C

Q22 u=123, 0=+1.69 =13
Pr(9.1< X <b)=Pr(X <b)-Pr(X <9.1)=0.95

Pr(X <b)=0.95+0.006917 =~ 0.9569, .: b~14.53 D

SECTION 2

Qla y=f(x)=e¢"—2x

Let f(x)=e*—2=0,.: ¢" =2, x=log,2
2 y=2-2log,2=2(1-log,2)

fhas a stationary point, (loge 2, 2(1 —log, 2))

Qlb

X 0
/(%)

log, 2 1

negative Zero positive

(loge2 , 2(1 —log, 2)) is a minimum.

Qlc Since (logeZ , 2(1 —log, 2)) is a minimum and
2(1-1og,2)>0,.: ¢* =2x>0 for xe R

2 e">2x for xeR.

Qld When x=0, ¢*=1and x*+1=1

e =x>+1 at x=0, i.e. both functions have a common point
at x=0.

4 et and i(x2 +1)= 2x

dx dx

Since e* >2x for xe R, .: ¢* >2x for x>0, i.e. the rate of
increase of e”is greater than the rate of increase of x* +1.

cet2x"+1 for x=20

Qle (x—17 20, x*—2x+120, . x> +1>2x

d d d 2x
QIf Elogg(xz +1)2510g6(u)><g(x2 +1)= -
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Qlh J:tfil dr =[log, (i +1)]} =1og, (x* +1)
Qli From parte, 122,012 22t
> +1

X

: J'ldtzj 20t for x20
N L

t2

sk = loge(x2 +1), x> loge()c2 +1)

Hence ¢* > x*+1 for x>0

Q2a P(x) =X’ +6ax” + 6bx + 4c
P’(x)=3x* +12ax +6b

Q2b The turning point is on the x-axis, .: P'(x) =0 and
P(x)=0
P(x)=0 .: 3x* +12ax+6b =0, x> +4ax+2b=0,

2 X +dax® +2bx=0for x#0 oo @)
ax* +4a*x+2ab=0 for a#0 ... 2)
P(x)=0, . x* +6ax> +6bx+4c=0 ... (3)

B)=(1): 2ax* +4bx+4c=0, .: ax* +2bx+2¢=0 .........
(2) = (4): 4a’x—2bx+2ab-2c=0
: (2a* bl +ab-c=0

c—ab

xX=
2a°—b

.: the turning point on the x-axis is (c—z_ab ,O] .
2a°-b

Q2ci Compare Q(x)=x*+0.4x> —3.36x—2.88 with

P(x) =X’ +6ax” + 6bx + 4c

a:i, b=-0.56 and ¢ =-0.72
15

x=79 )
2a°—b

.: the turning point on the x-axis is (— 1.2,0) .

Q2cii O(x)=x"+0.4x> -3.36x—2.88 = (x+1.2)’(x— p)
. 1.22p:2.88, p=2
.: the x-coordinate of the other x-intercept is 2

0'(x)=3x*+0.8x-3.36=3(x+1.2)(x—¢)=0

14
£3.69=336, g=—
q 9=

.. the x-coordinate of the other turning point is % .
2

Q2d Area=— J'Q(x)dx ~ 8.74 by CAS/graphics calc.
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Q3a y=alog,x+b

(1,0), 0=alog,1+b, b=0

(el), 1=alog,e+0, a=1

.. curve B has the equation y =log, x .

Q3b x*+(y—1) =1, where xe [-11] and ye [0,1]
(y—l)zzl—xz, y—1=—/1-x

. curve A has the equation y =1—+/1—x> .

Q3c

Q3d Area of the ground space

2 e
= rectangle (ex 1)— quarter circle (”Zl j - J.logf xdx
1

—e-Z 1
4
Q3ei Curve B: y=log,x,at x=p, y=log, p
ﬂ:l, at x=p, ﬂ:l, .. gradient of the normal =—p
dx x dx p
Equation of the normal at x=p :
y—log, p=-plx~p)

y=—px+p’+log, p

Q3eii y=—px+p’+log, p
Centre (0,1), l=p°>+log, p,.: p=1
. equation of the normal at x=1is y=—-x+1.

Q3eiii The normal is perpendicular to both curves, .: the
distance between the two curves along the normal is the shortest.
Shortest distance = distance between (0,1) and (1,0)— radius

=J(1-0P+(0-17 —1=42-1

Q3fi Curve B: ﬂ:l, curve A: ﬂ:
X X dx 1—x2

At y=c, x=e¢° for curve B, and x =/1— (c —1)2 for curve A.

1-(c-1)
. i = (;2), ¢ =0.22007 = 0.22 by CAS/graphics calc.

e (c—1)
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Q3fii At y=c¢=0.22007,
x=e""" = 0.62587 for curve A,

and x =+/1-(0.22007 - 1)’ ~1.24616 for curve B.
Magnitude of translation=1.24616—-0.62587 = 0.62

Q4ai Pr(u—w< X < u+w)=0.8000,

_1-0.8000

2 Pr(X < p—w) =0.1000, 1 —w=1.9468

w= 11 —1.9468 =1.9500—1.9468 = 0.0032
Q4aii (1—0.8000)x1000 = 200

Q4aiii Pr(u—20<X <u+201X <p—wUX >p+w)
Pr((u-20<X <pu+20)n(X <u-wuUX >u+w))
B Pr(X<,u—wuX>/z+w)
_0.9545-0.8000
~ 1-0.8000

= 0.7725

Q4bi 1 =1.9500x4 =7.8000
0?2 =0.0250° x4 =0.0025, .: o =0.0500

Q4bii Pr(X >7.8750)~ 0.0668

Q4biii Binomial distribution: n =26, p =0.0668
Pr(X >2)=1-Pr(X <2)=1-0.7500 = 0.2500

Q4biv No extra postage is required if the letter is
7.8750—-0.1500 = 7.7250 grams or less.
Pr(X <7.7250)=0.0668

2.2000 2.2000 ) 1
Qéci J'ke? sin(x)dx =1, j ¢* sin(x)dx = —,
1.5000 1.5000 k

k =0.602036 = 0.6020

2.2000
J'xx 0.602036¢? sin(x)dx = 1.8582344 =~ 1.8582

1.5000

Qdcii p=

Q4ciii Let m grams be the median weight.

j 0.602036¢” sin(x)dx = 0.5, m=1.86224 ~1.8622 by
1.5000

CAS/graphics calc.

Pr(X >mn X > 1)
Pr(X >,u)

Q4civ Pr(X >mlIX > u)=

_Pr(X >m) 0.5

- Pr(X > T 2.2000 .
(x>u) j 0.602036¢° sin(x)dx

1.8582344

=0.9884
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