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[1 & 2 =3 marks]

1.

(@)

Use base 10 logarithms to solve the equation 2** =5 exactly.
koy (2°*) = ley6)
3ot [og (2) = (95
log(5 )

2 =~
_ 5 (2)
3 ()

Solve the equation 5log, (3x —1) =15 giving your answer in simplest form

|.c31(31-l)= 3
31-] = 23 (."\
Ix = 9

n=3 )

()

2.

[2 & 2 = 4 marks]
.o ody . .
(@)  Find vl simplest form if y = In(4sin(3x)).
X

3;JM4~ + Jan (583x) (1) !

& _ , 2 005(37(.) )
. 3eos I o Ao = 4sa(3xX)
. :a.: o+ S o 3 cos 3x

= 22227 )
_ Bwsdh () St dac
- 52“3at
’Zf: (b)  Find the exact value of kif [’

2 dx=in(k)
TE g o fuk
j‘l—x-—’é x = .
| ] - ;M ,L (l) Covvect awnt dibfeventiaeo
[/&,‘_[4-:»(’3]-*5 o
Bl ok
%LQS = bk
/&AQS% = ke
I = Ll

k=5 ()

w1~

o Wl—
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3. [2, 4 & 3 =9 marks]

y

y = (x=2)in(x)
The curve with equation y =(x—2)In(x), x>0
is shown on the axes to the right.
(&) The graph has x-interceptsatx=aand x=b .
Determine the value of a and b.
(x~2) w3 =0 when —
=2 o fr X =0 (\)—Couual bo .
K= | K=rnks
S’; a=1 and b=2 ) a<b
(b)

Find the equation of the tangent to the curve at the point where x = b.

b () () + (L))

(O‘I,?.) Gwvect &ZGCQIG\A‘-;&FWL\
WO ean A= 9=0 and M
S0

(=) eada @wor)
= A2 + (B
bl ()
S, ec\wd—\fomﬂfr fuvgont ak £=b
g-0 = Az (% -2)

b:(bl))(, - 2-‘-‘*2 (‘)

"

(c)

The area of the shaded region between the curve and the x-axis is given by the

5
definite integral J'd (x—2)In(x)dx which has the positive value of In{4e4].

[}
0] State the value of c. Aveo = ‘Xh Et-z) L. 63O dx¢
. C=2

5
(i)  The area of the shaded region In{4e4] can be expressed in the form
pIn(q)+r . Find the exact value of the rational constants p, g and r.

Avea = /lM (4‘3%)
Led 4 INC

u

% ( P‘C‘{ amol C ave ro\-hbvm\)

End of Resource Free
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4. [1, 2,2 & 1 =6 marks]

The number n of patients with a disease t weeks after commencing a course of treatment
is modelled by n(t)=50+50In(e—t), 0<t<b.

(a) How many patients have the disease initially?

n(o) = So + 50 An (2 -0)

= \00O
(1)

93' 00 QN“&WLS l'n'l'('\‘q.un hane '«/\e dlsease

(b)  Tothe nearestday, how many days after commencing treatment are there 20 patients

with the disease?
n(£)=20 when '50\'50,94.»(€—{:,) =20
X = 2-169. . - weelRs (1)

) okt L‘Sda.ds (weavest da.%)

Q)
(c)  Correct to the nearest whole number, what is the rate of change of n whent=1-5
é'ﬁ - 30 )

de T e-€
When ,0:"'5) %:"4‘1'041.--
S

" Whew £t=15, numbes & patidnts wetl, dfe disense

6 decveasivy ok e vake K 4\ (e /weela
N ([;?:P@;/? neasest wﬁole)

(d)  The model ceases to be valid when all patients are cured. Determine the exact value
of b. , & Edit Action Interactive

%:; e kkﬂ Simp | 12 | v | 4} vr
ALl cwreo‘. Shew ©n (‘%) =0 Define N(t)=50+50-In(e~t)

\ done

e~-t\=0 N(0)
50 + ‘So}M( -

R N(1)
- e-€ weles 77. 06624273

b - solve (N(t)=20, t

(7 2-3%0.-. 3 (t=2. 169470192}

2.169470192%7

30 15. 18629134
/ ( d
[D'-"" e-=s () escact requi ed Tl
50
e‘z._‘ t-e
o — LnNet)) 1t=1.5
e dt
—41. 0414067

bolve (N(t)=0,t
{t=e-e~1}
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[1, 2 & 5 =8 marks]

A company has ten telephone lines. At any instant, the probability that any particular line is
1

engaged (in use) is =. Let X = the number of the ten telephone lines that are free.

(@)

State the type of probability distribution that X follows including the values of relevant
parameters.

X’VBL N=\0 :P(-‘\ree)
( \,9=% \

) wmust mclude ualwe

¥ awd (3
(b) () State the expected number of free (not in use) telephone lines.
Eac?ac.{-w\ = lox¢%
5 ®
= @ lines (vee
(i)  Find the variance of the number of free telephone lines
- \
Vavriawe = 10X % e
g
= = ov I-6 (
c ° ()
(c)

(i)

Calculate, correct to 3 decimal places, the probability that
4 of the lines are engaged
= P(x=6)
0-0%%08-- - (")
0-08¢ (3d¢')

at least 4 lines are free

]

"

(i)

- P(x24a)

—
—

0-aa9q13.. . O
0.9a9 (3dp%)

at least 6 lines are free if at least 4 lines are free

—
—_

(iii)

f

(1) aswers vouwded
fo 34p% \n at
\ea.sbg. & Q5@
P( X%6)| X %)
e(xX¥6 N x%4)

(X7 4)
PC(x%6)
P(xX¥4)

[V

(3! Q‘J\r PCx> 63
0:246720650 ..
D-4A91356. _ .

\

= O0-%F04_._. . ()

0- %65 (3d¢%)
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6. [3,1& 2 =6 marks]

The temperature, X degrees Celsius inside a refrigerator has been found to have a

- . _ X sin[ X , 0<x<4rn _
probability density function f (x) =1 kz 4 where k is a constant.
o 1 elseWhere © Edit Action Interactive
[*’,1_;| e |l sin-plj‘_l'/[vl W} i.'_
(a) Flnd sol\-'e(I:RR:R-sin[-:-)dxﬂ,k]
{k=16}
(l) the Va|Ue Of k Define f(x]-ls‘xsln{ )
+1t - done
[ s () A=l O [
O LQTC 0.8136846859
=
ht '6 (‘) !Jc xxf (x)dx
1 q.g-l:_i.

approx
T7.473412435

(i)  the probability that the refrigerator’s temperature is between 5°C and 12'C
" L
9(54 ?(;(llj.-_-_ j %,a'_ 5\\«( 30\:{,
)

= O-837 Cq‘olffcj
(1)

(b)  Calculate the exact mean temperature inside this refrigerator.

“rt
Mean = S x. C6) dx
) 0 )
— 4.@_.. E_ (Lb eacu_c‘» \J&.\-we fec\w\r-eCl

% 15 (1 de)

(c) Calculate the standard deviation of the temperature inside this refrigerator correct to
three decimal places.

an _ -2 Define l(\)- wn[ ]
. _ ()( - x ) ) ‘CCﬁ-‘ d’x' done
\fﬁu \awce So [:xx*f(x ydax
o 06\ 1 €6 ) 7.473412435
= -0 - - -

in 2
[0 (x=ans) “xf (x)da

6.061776988

vans

% 1 . 2.462067624
Si-a.v-c[u.«o. ‘Deuf&.h;oh = \Ia-‘"“-\“('e- [::I(x)dx

2.4¢2° ¢ C'.'w\p's)

(\ ) OlDV\ 16. PQV\G'\{\Sz‘ wet
\J"Ou.\nd.‘mj o SOLQ(S.
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7. [3,1& 2 =6 marks]

The intelligence quotient or 1Q, as measured by IQ tests, is a normally distributed random
variable with mean of 100 and standard deviation of 15.

There are currently 10000 members of the West Coast Eagles.

(a) How many of the 10000 members of the West Coast Eagles would be expected to
have an IQ that is
()  between90and 1207 = ‘oooo P(20¢I8< ”ﬂ—- 0)
= (0ooe (0:656296... )
6562-96--. So) 6563 membevs
(i) over130? = loooo P(Ta > 3e) _ (O (1) Cowmded cw;:ilg,
= (oooo (©0-02275013...) +o v?f:f::; e
b QQ.’?‘ 5013 Soj 228 meMbgc(s
(b)  Find the 0-6 quantile of IQ’s of the members of the West Coast Eagles.
0"" ?CIQ_< R)=0-6
Rt lo'b‘S'-— 0)
00 Rk So, 0-6 quantile is 1038
(c)

If four of the 10000 members of the West Coast Eagles are randomly selected, what
is the probability that exactly one of the four has an 1Q over 130?

Left W= 4he wviuw ber A West Coast Ea.afe,s Wewbes s Qrom Q
8\”..\.? K 4 mewmbers ek lhave T QY 30

dhea W~ BO (n= 4 p= P(xa »30) ) )
= 0-02275013..-

?Co«ne A de Four has EQ>\?>O) = PCN:.\)

_ o-0840a (Topt)
Q)

End of Resource Rich



