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Section Two: Calculator-assumed 80 marks

This section has ten (13) questions. Attempt all guestions.

Question 8 {7 marks)

(@)  Thefunction y= f(x)=¢&"*" is transformed to y=2¢"" " +1.

Describe the transformation. (2)
Solution
The graph of f{x) is dilated by a factor of 2 parallel to the y-axis, v
followed by a translation of 1 unit in the y direction v/
{b) Find the maximum and minimum values of the function f(x)=104 +8x+&, 5
X

over the interval 1 <x <7. Show calculus techniques to gain full marks.

Solution
288
FiR=8-"5
X
576
ff@="5 v
x
8 _2_828, =0 . v
x
x° =36

x = +6 ignore x = -6, not in the given domain v
f'(6) =-+ve = min
£(6)=200, f(1)=400, f(7)=201.14 v~

Maximum value of f(x) = 400 } -
Minimum value of f{x) = 200 in the given interval




Question 9 (6 marks)

(a) Greg tells the truth 3 out of 5 times and lan telis a lie 4 out of 7 times. If they are
asked about the same fact independently, what is the probability that they do not
contradict each other? (3)

Solution

Greg and lan do not contradict each other if both of them are telling the
fruth or teliing a lie.

. 33 9

P(both teliing the truth) = E X ; = 3—5
P(both telling a lie) = Exi = 8

5 7 35

P(no contradiction) = i + i = E
35 35 35

(b) A shipment of 10 television sets contains 3 defective sets. In how many ways can
the Boulton Hotel purchase 4 of these sets and receive at least 2 of the defective sets?

3

Solution
2 defective + 3 defective’
=3¢, ’c,+°c,’'c, Y/
=63+7
=70




Question 10

The variables y and f are related by the equation y =

ke—0.023 if

(4 marks)

where k is a constant.

(a) When t = 40, y = 28, calculate the value of k. Express your answer to 3 significant

figures. ) (1
(~o o230
28 = Re
Solution
k=705
(b) When t = 50, calculate the value of
(i) y (1)
~o-0231{50)
Y= 70-5 €
Solution
y=22.2 (to 3 sig fig)
M 2 @

Solution

P _ ~1.62855¢ %%
dr

t= 50, % = —1.62855¢ "B — 0,513 (to 3 sig fig)
{

<




Question 11 (9 marks)

(a) Sketch a continuous curve for which

S0 =1
f(x)<Oand f"(x)>0for0<x<2
£(2)=0andf(2)=-2 o

fi(xy<0and f"(x)<0 forx>2

y
i ! |
: ! |
4
|
—_ \ — 5 Specific behaviours
-4 -2 2 4 v correct shape
! v (2,-2)
-, V slope for 0<x<2 and x >2
—4- ‘

(b)  Determine the domain and range of f(g(x)) given that f(x)= 121 and
x+

g(x)=~x+1. (3)

Solution

12
f(g(x))——w/”"—m S
Dy, ={x/x2-1LxeR} ,
R, ={yl6¢<Yye R}




(c)  Giventhat f(x) =2x+ 3 and g(f(x)) = 4x* + 12x + 11, find g(x). (3)

9 (2x43) = hateizx + v
% S(i): -Ifz ; Hhen
3(2:)&3;\ = (,zx+3)z = K+ V2 Q v

but Sinee gL g]f(x)r L;,;’nh_,:,,\{
o (%) mesdo to & ¥ 22/

. Solution
Okernoxve ' Letm=2x+3
Solbwkion . m-3

2

m—3Y wm—3
Now g(m)=4 "2 +12[ 222\t
2 2
2
=4[m——w~im—+9—}+6(m—3)+11
—m’ —6m+9+6m—18+11

=m +2
Lg(x)=x"+2

Question 12 (8 marks)

(a) In a binomial probability distribution, there are n trials and the probability of success

for each trial is p. If the mean is 8 and the standard deviation is 4.8 , find the
values of n and p. ' (3)

Solution

np=38
o) = F
np(l—p)=4.8
8(1—p)x4.8
(l—p)=0.6
p=04

.'.n:i:20 /
0.4

Hence, p=0.4, n=20
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(b)

A factory produces tins of tomatoes. The mass of tomatoes in each tin is normally

distributed with a mean mass of 460 g and a standard deviation of 5g.

(i) Find the percentage of tins in which the mass of tomatoes is less than 454 g.
(2)
—
Solution
Let mass of tomatoes inatin be X
X~ N (460, 5*)

P(X <454)=0.115 v

% of tins where X<454 =0.115x 100% = 11.5% v

It is required to reduce this percentage to 2%.

(i) if the standard deviation remains at 5g, find the mean mass required.

@)

Solution

P(X<454) = 0.02

e, BPATH_ 505373

1 = 464 v’




Question 13 (4 marks)

The line y = x intersects the curve y=x"—5x+8 at A( 2, 2 ) and B( 4, 4 ). The diagram

shows the shaded region bounded by the line and the curve.
Find the area of the shaded region. Show full working.

|
—
N
[y+]
w4
F.NE
o
*x

Solution

4 ]
Shaded area = _fx alx—_-fx2—5x+8dx v
2 2
_[x ! X 5x? ) a
2| ?_TH;XJ
14
=6 F
3 v
4
=§|_mit2 v
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Question 14 (9 marks)

A Personal Identification Number (PIN} consists of 4 digits in order, each of which is one of
the digits 0, 1, 2, ..., 9. Aimee has difficulty remembering her PIN. She tries to remember
her PIN and writes down what she thinks it is. The probability that the first digit is correct is
0.8 and the probability that the second digit is correct is 0.86. The probability that the

first two digits are both correct is 0.72.

By letting A = event that first digit is correct and
letting B = event that second digit is correct complete the Venn diagram and answer the
following questions

e E
i "?‘/;3 - \’/' - _‘H‘\ [
i J/’O A o8 |
1." ;o o g
1@ 08 E'O:I?T | v (1)
PN \ B i E
v J
bt 4 i
: S . ~ I Q‘O[o E
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1

(a) Find the probability that the

(i) Second digit is correct given that the first digit is correct. (1)
=72
RSARLS z O-9
0-8 s
(i} First digit is correct and the second digit is incorrect. 4]
P(Ang’) = oog y
(iii) First digit is incorrect and the second digit is correct. (1)
P(Alr\E‘:) = O w Ve
(iv)  Second digit is incorrect given that the first digit is incorrect. (2)
Ve
i i \/
oy - P(s'ARTY _ ‘ob ~
Pl [q) = ( = 222 xo3
P(A’} O-gt o1

(b} Assuming the probability that all 4 digits are correct is 0.7. On 12 separate occasions
Aimee writes down independently what she thinks is her PIN. Find the probability that the
number of occasions on which all four digits are correct is less than 10.

3
Solution
P(<w0) = 1- P(10 occasions out of 12, 4 digits are correct) — S
P(11 out of 12, 4 digits are correct) — P(12 out of 12, 4 digits are
correct)
=1- *C,,(0.7)°(0.3)* - 2C,,(0.7)"'(0.3)' - 2C,(0.7)2(0.3)° v
= 1-0.1678--0.0712 - 0.0138
=0.7472 v




Question 15 (4 marks)

k
—1
Given that f e™™ di = “"T find the value of k.

2.5

Solution T

1 r 2x-5 e—1
—IZe dx=-— v
22_5 2

1r a2 -1
E[ez 5]2: =€T v

l 2::-5_1_3_1

2 272 2
ie 2k —5=1
(o3 v

\

Question 16 (5 marks)

. . r4
Consider the function f(x)=2x% +ax + 3x + b where a and b are constants

(a) Find an expression for the gradient of the curve (1)
’
D=z Lo v)axt 2 v

(b) Given that the tangents at A(0, b) and B(3,8) are parallel, find the values of a and b. (4)

‘FI{O) ‘-‘"F'(5) ve Gwen ‘lc(?)):g . N ,
3= L) e 5 g - a(3)Pe q)3)+3C)HE
3 = 5h+br+3 $= 54— 81 4a 4k
2 ST . =2 7
oo = - 54
ca -9 7

12



Question 17 (8 marks)

(@)

(b

In the following table, x is a score in a game and P(X) is the probability of getting
that score. The expected mean of the discrete probability distribution is 3.2.

Find the values of m and n. (3)
X 1 2 3 4 5
PX=x) 0.2 m 0.2 n 0.2
Solution

02+m+02+n+02=1

m+n=04 -equationA
02+2m+06+4f+1=32

Zm+4n=14

m+2n=0.7 - equation B

Solving A and B simuitaneously, m=0.1, n=0.3 v

The probability that a patient recovers from a rare blood disease is 0.4. If 15 people
are known to have contracted this disease, what is the probability that

. X~ B(15,004)
(i) exactly 5 survive? (1)

P(X=58) = 01859 %

(i) at least 10 survive ? (2)
PX=10- 0-033% 7,
(iil) from 3 to 8 survive? | (2)
plasx<®) _. v
= 09779 e
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Question 18

{5 marks}

In the first five seconds of inflation, the relationship between the radius (r cm) and time (t sec) of

a spherical party bafloon are related by the formula

r = —t(t — 10)

(a) Show that the relationship between volume (V cm?) and time is given by
V= 4m(10t-t*)*

3 V= 4 TTT'S
re (ot - ) * 3
L—é‘ “(\D“h"il) /

M‘{L\Jc«c—\. LJoo jco e g ouan,

(b) Determine the exact volume of the balioon 3 seconds after inflation commenced.

\{@: £ T (06 - 3%

= 3
%“(%O"q) Y

i %ﬁ(zt\a = V234877 em®

——
-

(c) Determine the approximate change in volume as t increases from 3 to 3.01 sec.

dv =5 Jt

il

v (ot - &) (e-2t) « (0701 ”

3}

0+56T 3/ oo iy
7 M 2

. 3
’/__‘f 21[@!&7%

14

1

&



Question 19 | (4 marks)

Talia has calculated the arrival time of her mother to pick her up after school on any one day
can be modelied by a uniform probability function with a maximum arrival time of 30 minutes, If
this probability function proves a good estimate of future events, determine the probability on
the next date, Talia will wait:

(a) 20 minutes

pi=20)= O
(b) atleast 25 minutes (1)
o5 /AN L ,
(c) at least 25 minutes if she has to wait at least 10 minutes. (2)
P(xz 25 ] azwe) = BUXz 25 )
e
E(xX3 io)
= A
e
2
3

15



Question 20

(7 marks}
Given only two events A and B are possible and P(A) = 0.2, P(B) = x and P{A U B)=p:

(a) Find in terms of x,p andfor any numeric value, P(An B)

(1)
F: l\ ?(‘Mf}: PR+ (8) - P(Ang)

i 33‘2+ x — P(ACS)
. L L = . - P
(b) If event A is a subset of event B determine r:‘ r%nge of %gi&és for p. v

02 = pﬁ-:vc

(1)
(¢} Ifx=0.6, determine for what values of p are
(i) events A and B mutually exclusive? ' (2)
Mukuedly oduase = Plave)= PAY+EE) v
pPo= o2 4+
Lp = 024006
¢ P DR 4
(i) events A and B are independent?

inepndsads C(ANS) = e(aY)-pla) v/

o RAX~ P

)
= 0.2 s v
O A+x— ©"25x = F
TP = 02t 08X w P< 0. A o 8(c-&)
3ot + O 4%
END OF EXAM

o &8
Additional working space if needed

Question number(s):
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