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Question 1(a) (i)

5,1$1— l0ge \/5)

X

a

The vertical asymptoteisthey axis, i.e. thelinex =0
When x =5,

y=1.1-0.5log.5

y=1.1-1log,5"°

y=11-1l0g,/5

Question 1(a) (ii)

An inverse function exists because there is a one-to-one correspondence for every point on this
section of the graph.

Question 1(a) (iii)
f(x) =1.1-0.5log, x
Interchangex and y
x=1.1-0.5log.y

0.5log,y=1.1-x
1
logey2 =1.1- X

\y — e1.l—X
Square both sides

y= (el.l—x)z o y= 22X
Question 1(a) (iv)

Domain f ‘1(x) = range of f(X)
From graphin (i) thiscan be seento be >1.1-0.5log, 5
Domain f 1(x) =[1.1- 0.5l0g,5,)
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Question 1(a) (v)

"A 11-10g, /5,5

The x axis, i.e. theliney = 0 isahorizontal asymptote.
Question 1(b)

t=a-bloge x
Whenx=1t=0.5
0.5=a-Dbloge1
05=a-0
~a=05
Whenx=15t=0.3
0.3=0.5-blog1.5
blog,1.5=0.2
0.2
- loge1.5
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Question 1

© ()
{ =1.1-0.5log, x

0.5loge x = 1.1—{

loge x=2(1.1- E)

2(11-1)
X=e k

Question 2(a)

(i)

E(X) =150 = | xf (x)dx
0

a=225 Shown

(c) (ii)
g:(0,5—»>R

9(x) = k(1.1-0.5log, X)
k>0
g(x) = T hasasolution for al x in the given domain
(see 1(a)(i))
T =k(1.1-0.5log X)
ke 1T

1.1-0.5log X
kislargest when 1.1- 0.5logcx is smallest
= kislargest when xislargesti.e. whenx = 5
Whenx = 5
ke T

1.1-0.5log.5

T

k=
0.29528
k =3.3866T

k=3.387T to 3 dp.

(ii)
200

Pr(X<200)= [ f(x)dx
0

FO R R M A
TSl E v alCarelothar e Tmin|c1acn Us] 1
Z

200

m solve(e(x) = 150, a)

Pr(X <200) = —— j 2xdx
m Define e(x) =JS(X'P(X)JG’.X 25 0
Done 1
o e 22 Pr(X < 200) = —o? [x?]3%°
2
Pr(X <£200) = (@) -0
225

Pr(X < 200) = 0.790 to 3 dp

K TCRIJAX

- - - v Fi~
thlsln'lgezbralc%c]n{l?«[rr’;iulnlcman I.IPI
DT ITIE LAY .I T

Dane
» solve(e(x) = 150, a)
a=229

. ng fo0dx|a=225 6481
IFofisn

L, 0, 2000 | 32225
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Question 2(b)
A
W(/\J R
7_Z-1
o
7 16-20 _ 5
2

Pr(X <16) = Pr(Z < -2)
Pr(X <16) = Pr(Z > 2)
Pr(X <16) =1- Pr(Z < 2)
Pr(X <16) = 1- 0.9772
Pr(X < 16) = 0.0228

Pr(X < 16) = 0.023 to 3 d.p.

Question 2(c)
Because of symmetry, the mean is half way between 19 and 28.

_19+28_47_ a5im
2 2

Pr(X) <28=1-0.08=0.92
FromtablesZ =1.41
7= X-u

o

28—-235

o
1410 =45

45

o=—-

141
o=3.19
o = 3.2 mm to the nearest 0.1 mm.

Hence, u

141=
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Question 2(d) (i)
Since mean of Fhaisi antennae is 20 mm, then 0.5 of Fhaisi butterflies have antennae less than 20
mm.

Pr. Jojo and antennae less than 20 mm or Fhaisi and antennae less than 20 mm

= E X 0.1370+f>< 05
5 5

=0.0274+ 0.4
=0.4274
Proportion of all butterflies with antennae less than 20 mm= 0.427 to 3 d.p.

Question 2(d) (ii)

Pr Fhaisi given that the antennais less than 20mm

B Pr Fhaisi and antenna< 20

~ Pr Fhaisi and antenna< 20+ Pr Jojo and antenna < 20
- 0.8x05
04274

=0.9359=0.936 to 3 d.p.

Question 3(a)(i)

2x% — x3 = Bx? + 3x = X(2x — 3)(ax® + bx + ¢

x(2x3 — X2 —Bx+ 3) = x(2ax3 + 2bx? + 2cx — 3ax? — 3bx — 3c)
Equating coefficients

2=2a=a=1

-1=2b-3a

=-1=2b-3

=2b=2

=b=1

3=-3c=c=-1

Question 3(a)(ii)
X(2Xx — 3)(x2 +x-1)=0
~1+J1+4

3 N
=X=0 0orx=— orx= >

3 -1++5
= X=0,—,
2" 2
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Question 3(b)(i)
Equation of normal is of theform, y=mx+c

Atx = Q:1(8—3—10+3):—1
dax 2

Thisisthe gradient of the tangent at A
So, gradient of normal at A = 1
Hence, y=1x+cC

AtAWhenx=Ly:%(2—1—5+3)=_%

Substituting this poi nt(l,-%) in the equation of the normal gives

—1:1+c
2

c=-1%
2
1
~Ly=1x-1=
Y 2
S y=Xx-15

Shown.
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Quiestion 3(b)(ii)

At points of intersection of the curve and the normal to A

x4—1x3—§x2+§x=x—1.5
2 2

= 2x* - x®-5x? +3x=2x-3

=2x* - x3-5x° +x+3=0

We know that (x—1) isafactor since the x coordinate of A is1

2x3+ X% —4x-3

x—1)2x4—x3—5x2+x+3

2x4 —2x3

x3—5x% +x+3

X3—X2

—4x® +x+3
— 4%? + 4x
-3x+3
—-3Xx+3
Hence, (x—1)(2x3 + x? - 4x-3)=0
~Xx=1=00r 2+ x?—4x-3=0
Letf(x):2x3+x2—4x—3
f(-)=-2+1+4-3=0
- X+1lisafactor
~.Bisthepoint wherex = -1

WhenB = -1, gradient of curve = % =4(-1)3- g(—l)2 — 5(-1) +g

ﬂ:—4—§+5+§:1
dx 2 2

~.gradient of tangentat B =1
But gradient of liney=x-15is1
.. the normal is atangent to the curve at B.

At B, Whenx:],y:%(2+1—5—3):—g:—Z.S

.. coordinates of B are (-1,-2.5)

Page 7
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Question 3(c)(i)
1

A= J(x4—£ 3 5x2+§x—x+1.5)dx
? 2 2 2

1
A= J(x4—1x3—§x2+lx+1.5)dx
bl 2 2 2

Question 3(c)(ii)

5 4 2
A=X——X——5i+x—+15x] L
5 8 6 4

(l—l—§+1+15j (—l—1+5+1—15j
5 8 6 4 5 4

A=173to2d.p.

Question 4(a) (i)

Maximum height occurs when si n(%) =1
Xmax =15+ 6 = 21 metres.

Question 4(a) (ii)
Height = 9 when sin(%) =-1

So platform 9 m from ground for the first timewhent = 4.5 sec

Question 4(b)
6=15+e20%g n(%)

20 g n(%) +9=0

Page 8

Using graphics calculator andy = and table, the time correct to 2 d.p. is 58.03 sec.
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Question 4(c)
15+ 2% g n(ﬂj =15
3
= 004 sin(ﬂ) =0
3
But % 20

.-.sin(%):O 40<t<59

mt =0,3r,6r,97,....

t=0,36,9,......

i.e. tisamultiple of 3

t = 42,45,48,51,54,57

~. the platform is exactly 15 metres above the ground 6 timesin the given time frame.

Question 4(d)

M=m+&wg{

20 g n(ﬂj —9=

3
Using graphics calculator andy = and table, the time correct to the nearest second is 55 sec.

Question 4(e)(i)

dy_ eo.om(zj cos(ﬂ) +s n[E)O.MeO'O‘"
dt 3 3 3
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Question 4(e)(ii)
0.04t( it .t _
e (E COS(E) +0.04s n(a)) =0

But % 20
T 7t .7t

.| =cos(—)+0.04sin(=) |=0
(3 S(3) (3)]

= 0.04sinE = —EcosE
3 3 3

~004tant=_F
373

N tan% — _26.1799

= % =1.533,7 -1.533,27r - 1.533.....207r — 1.533

=1=154,4.54,....... 58.54
From graphics calculator the graph can be seen to be closest to the ground whent = 58.54 sec.

Distance above ground (when t = 58.54) = 15+ 2043834 nFX83% _ 4 61 metres,

This can also be done using the graphics calculator.

Question 4(f)
% <11.5437 (whent = 60 from graphics calculator)
1 dy <
11.5437 dt
11 dy <11
11.5437 dt
11
a=
11.5437

= 0.953 t0 3 d.p.
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