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Question 1 ii.
a . P(t), t=5
P(t) = 50 x *®*®
5 P(t) =50x e*®
>t P(t) = 64 million people to the nearest million
(1 mark)
1 mark for shape of graph
1 mark for point (0,50)
iii. iv.
Average rate of increase = ATT (1 mark) %—T = 50x 0.05e*®
_ _ 0_
In2003, whent=0, P=50x€’=50 (Lmark) | dP _, - oo (1mark)
AP__ 84250 14 oo ioniver |
At 2008-2003 5 Y Whent=20
(2 mark) daP — D 5y @005x20
at
dP -
P 2.5emillion/year (1 mark)
b.i. i
3x10° 100a
= =0 R=log,, —— +12 1 mark
R=log, ao? H 12 %0 35 107 ( )
R=10g,10°+12 (1 mark) R=lo a .1
R=-6+12 - %3107
R=6 (1 mark)
b. iii Question 2
a a.
Rl=loglo(;)+8 ﬂ/\yzso
100a PN
R, = |0910(7) +B 150 [310
Changeinintensity = R,— R,
_ _XZH
_ Iogm(loTOa) LB [mgm( % . B}(l mark) Pr(X < 150) = Pr(Z < -2) Z=—
150- 310
=log,,100a—log,, T + B [log,a—log,, T+ B] | (X <150)=Pr(2>2)  Z=—0—=-2
=log,,100a—-log,, T + B—log,a+log,, T - B Pr(X <150)=1-Pr(Z< 2) (1 mark)
(1 mark) Pr(X <150) =1-0.9772
— log,, 100a— log,, a=0g,, —10:a Amak) | (X <150)=00228 (1 mark)
=l0g,,100= 2 (1 mark)
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Question 2 C.
b. Conditional probability
Binomial with Prx<150/x< 310
p=0.0228 310 isthe mean
g=0.9772 - Prx<310=05 (2 mark)
n=10 Prx<150/x< 310= X <10 4 o
X=4 (1 mark) Prx <310
10 _0.0228
Pr(X=4)= ( 4 j(0.0228)“(0.9772)6 05
= 0.0456 (1 mark)

= Pr(X=4)=5x10" (1 mark)

d.
In2110,t=7

e

(1 mark) Pr(X < —a) = 0.346
r(7)=30x7+220=430 (1 mark) Pr(X > a)=0.346 by symmetry
7 XM Pr(X < a) =1- 0.346 = 0.654 (1 mark)
4\% 210 a=0.39 (from tables)
Z= # =15 (1 mark ) ~.—a=-0.39 (1 mark)
Pr(X > 430) = Pr(Z > 1.5) z-X"H
Pr(X > 430) = 1— Pr(Z < 1.5) o
x—310
Pr(X > 430) = 1- 0.9332 ~0.396=
Pr(X>430)=0.0668 (1 mark) x=-0.396x 80+ 310=278.32cm (1 mark)
Question 3 b.
_ -0, 25000
C=a+ — L !
X 200=a+62.5
200=at+— 2 a=200-62.5
1,000,000 a=1375 (1 mark)
140=a+——
25,000,000
5 200-— 2 _q40-— B
1,000,000 25,000,000
=60= b___ b
1,000,000 25,000,000
oo 2D b

25,000,000 25,000,000
60 25,000,000 = 24b
60 x 25,000,000

24
= b=62,500,000

=b=

(1 mark)
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Question 3 d.
¢ R=Cx=(a+ b)x
=LX= 2
C=1375+ 52,500,000 508’ 000 b X
When x =1000, C =200 R=ax+~
—_ —_ R . .
When x=5000, C=140 R =a— % =0 for turning point (1 mark)
When x=10,000, C=137.5+0.625=138.125 | dX X
b
Ca a= ?
X = b
a
10,000,138.125) \/B
X=t, =
> a
X Butx>0
b
SX= \ﬁ =674 (2 mark
1 mark for shape, 1 mark for end point a
When x < 674 R >0
dx
When x > 674 d—)Ff <0
. Maximum revenue when 674 chips (1 mark)
e f.
b
y=at+— C*(300) = ‘/M =1961.16
X 300-137.5
Interchange x and y 1962 chips must be produced. (1 mark)
X=a+ %
b
X—a= F
2 _
Y = <a
=t b (2 mark)
Y=*xa
Buty>0

[
Y \xZa
1 | b
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Question 4
a

Sn2z(t+05)]>0 (1 mark)
0<[2n(t+0.5)]<~x (2 mark)

O0<2t+1<1
-1<2t<0

1
—-—<t<0
2

This domain containst = —-0.25
So the domain is (-0.5,0) (2 mark)

b.

sinisacyclic curve that is positive in the
domains, (0, &),

(2r,3m), (4m,5m)... .... and negative or zero in the

remainder of the domain. You can only get the
log of a positive number.
(1 mark)

C.
log,1=0

~.8in2x(t+0.5) =

1 (1 mark)

— 27(t+0.5) = %

2t+1=0.5

t=-0.25 which isin the required domain

(1 mark)

d

-0.04
Find | f(t)ct

-0.25
To do this use graphics calculator.
fnint(Y,,t,—0.25,-0.04)

Required area= 0.0779

(1 mark)

e.
Slope= f'(t)

" sn[2n(t+0.5)[

T
27 COS—

I 4

sin—

4
ButsinzzcosE
4 4

- f ) =2r

x cog[ 27 (t + 0.5)] x 27 (1 mark)

(2 mark)

f.
9t = (1)
Interchangey and t
t=log,sin[27(y + 0.5)] (2 mark)
e' =sin[2z(y +0.5)]
e' =sin(2ny + )]
sn(e)=2ny+x (1 mark)
sn(e') - =2ny
1 . ..,
nLy= Esm (e)-05

g(t) = %si n'(e)-0.5 (1 mark)
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Question 4 h.

9. L

Domain of sin™ function must contain 9t = 2 sSn"(€)-05

numbersin theinterval [-1,1] (1 mark) Since sint is a continuous function
n-l<e’<l Iimg(t)=%sin‘1(lime‘)—0.5 (1 mark)
But €' > 0 always o 5 o

Thisreducestoe' <1 (1 mark) limg(t) = > s n*(0)-05

=1t<0
So domain of g(t) is (—e,0]

!img(t) =-05 (2 mark)
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