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QUESTION AND ANSWER BOOKLET
Directions to students
Materials

Question and answer booklet of 10 pages including 2 blank pages for rough working.

There is a detachable sheet of miscellaneous formulas.

Y ou may bring to the CAT up to four pages (two A4 sheets) of pre-written notes.

Y ou may use an approved calculator, ruler, protractor, set-square and aids for curve-sketching.

The task

Detach the formula sheet from this booklet during reading time.

Ensure that you write your student number in the space provide on the

cover of thisbooklet.

Answer all questions.

The marks allotted to each part of each question are indicated at the end of the part.
Thereisatotal of 60 marks available for the task.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.
All written responses should bein English.

At the end of the task.
Hand in this question and answer booklet.
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Question 1

The position x of aparticle at timet is given by the equation x = 2 cos 2(t - g )+ 1.

(1) Find the position of the particlewhent = 0.

(2 marks)

(i)  What isthe maximum value of x ?

(2 mark)

(i)  What isthe minimum value of x ?

(2 mark)
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Question 1 (continued)
(iv)  Atwhat timewill the particle first reach the position x = 0.
Give your answer to one decimal place.
(5 marks)
(v) Sketch the graph of x for O£ t £ 2p.

4

(4 marks)
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Question 2

(1) Sketch thegraphof y =4 - X2 showi ng turning points and
intercepts with the axes.

y
 §

» x

(4 marks)

(i) A rectangle with base on the x axis hasits upper vertices on the curvey =4 - X2
Show thisrectanglein a sketch if the base co-ordinates are (-a,0) and (a,0).

y
 §

» x

(2 mark)

(iii)  Show that the area of this rectangle equals 8a- 22°.

(2 marks)
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Question 2 (continued)
(iv)  For what value of aistheareaa maximum?
Give your answer to two decimal places.

(4 marks)
(v) What is this maximum area? Give your answer to two decimal places.

(2 mark)
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Question 3

(1) Sketch the graph of y = X - 3x2, locating the turning points of the graph and giving
their co-ordinates.

y
 §

» x

(5 marks)

(i) Cdculate the area of the region enclosed by the x axis and the graph.

(4 marks)
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Question 3 (continued)

(i) Find the equation of the tangent to the graph at the point wherex = 1.

(4 marks)

(iv)  Onaseparate set of axes, sketch the graph y = 3; :
X~ - 3Xx

(4 marks)
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Question 4
Cumulative Normal Distribution
X
b N 2
F() = —= 0% o
2p
a F(a a F(a a F(a
0.0 0.500
0.1 0.540 1.1 0.864 2.1 0.982
0.2 0.579 1.2 0.885 2.2 0.986
0.3 0.618 13 0.903 2.3 0.989
0.4 0.655 1.4 0.919 2.4 0.992
0.5 0.692 15 0.933 2.5 0.994
0.6 0.726 1.6 0.945 2.6 0.995
0.7 0.758 1.7 0.955 2.7 0.996
0.8 0.788 1.8 0.964 2.8 0.997
0.9 0.816 19 0.971 2.9 0.998
1.0 0.841 2.0 0.977 3.0 0.999

A lathe turns out brass cylinders with a mean diameter of 2.000 cm and standard deviation 0.002 cm.
Assuming that the diameters are normally distributed

(1) Find the probability that arandomly selected cylinder will have a diameter less than 1.998 cm.

(5 marks)
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Question 4 (continued)

(i) If specifications require that acceptable cylinders must have a diameter between 1.999 cm and
2.001 cm, find the probability that a randomly selected cylinder is acceptable.

(5 marks)

(i) The profit on an acceptable cylinder, that is, one whose diameter lies between the specified
limits, is $3.00 while unacceptable cylindersincur aloss of $1.00. If P dollarsisthe profit on
arandomly selected cylinder produced on the lathe, find the mean and variance of P.

(8 marks)
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| ROUGH WORKING
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| ROUGH WORKING
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SUGGESTED SOLUTIONS

Page 1

Question 1
(1) (i) _
P The maximum value of x occurs
Whent=0, X :20052(-§)+1 p
5 1 When20052(t-§):2.
= -p) +
cos (- p) Thatis,x=2+1=3 ANS
=2cosp +1
=2x-1+1
=-2+1
=-1 ANS
(i)

The minimum value of x occurs

When20032(t-%) =-2.
Thatis,x=-2+1=-1 ANS

(v) 2cos2(t-5)+1=0

20052(t-g):-1

v)
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SUGGESTED SOLUTIONS
Question 2
(1) (it)
y
A y
'\
0,4
QY (04)
/\ \ 4o
>
-2 2
X -2 2
i) A =LxW @iv)
=2a(4- a2) g—ﬁ‘ = 8- 6a° = O for aturni ng point.
—Qn_ 9.3
=8a-2a Hence, 6a’=8
2=
~ 3
therefore, a = J_,i
\3
=+ 1.1547
Whena> 1.1547 , say 2, g—ﬁ‘ =8-24<
0
dA _
Whena< 1.1547 , say 1,& =8-6>
0.
Therefore, a maximum occurs when
a=1.15totwo decimal places. ANS
(v) A=8a- 28
2 8
=8X—= -2X——=
V3 33
_16 16
V3 3/3
_48-16
3V3
_ 32
3V3

=6.16 squnits. ANS
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SUGGESTED SOLUTIONS

Question 3

(1)
y= X2 (x - 3). The x intercept occurswheny = 0.
Hence, x =0 or 3.
They intercept occurswhen x = 0. Hence, y = 0.
y= X3 - 3x°
H dy _,.2 _ . .

ence, gy = 3x“ - 6x = 0 for aturning point.
Hence, 3x(x - 2) = 0.
Therefore, x =0 or 2.
Whenx =0,y =0.
Whenx=2,y=8-12=-4.
Therefore, (0,0) and (2,-4) are turning points.
Hence, the graph is

y

A

C“:‘)) (3, 0) >

X

Ca-)

27
"2

Area= 6% sg units
under thex axis. ANS

(i)

Equation of thetangentisy = mx + c.
_dy _o2

m =35 =3X" - b6X

Whenx =1, m=3-6=-3.

Hence,y =-3x + C.

Onthecurve, whenx=1,y=1-3=-2.
Hence, ontheline, whenx =1,y =-2.
Hence, -2=-3+ cC.

Therefore, c = 1.

Hence, the equation of the tangent to the curve
at the point wherex = 11is
y=-3x+1lory=1-3x. ANS
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SUGGESTED SOLUTIONS

Question 3 (continued)

(iv)

>
X
A=7
\
Q-5 |
Question 4
. X - m _1.998 - 2.000 . X - m _2.001-2.000
0 2==—— =700z " |NW%=—(— =oonz -9
1
Pr (X < 1.998) Pr (1.999 < X < 2.001)
=Pr(Zz<-1 =Pr (X <2.001) - Pr (X < 1.999)
=Pr(Z>1) =Pr(Z<05)-Pr(Z<-05)
=1-Pr(Z<1) =Pr(Z<05)-Pr(Z>0.5)
=1-0.840 =Pr(Z<05)-[1-Pr(Z2<0.5)]
=0.160 ANS =2Pr(Z2<05)-1
=2x0.692-1
=0.384 ANS
(i11)
P 3 -1
Pr(P=p) 0.384 0.616

m=S x Pr (X =x) = 1.152 - 0.616 = $0.536 = $0.54 ANS

s?2=E(X?) - nf = 9x 0.384 + 0.616 - (0.536)° = 4.072 - 0.287296 = $3.78 ANS
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