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. Question 1: (10 marks)

T a A i‘actory assembles torches. Each torch requires one battery and one

bulb It is known that 6% of all batteries and 4% of all bulbs are
defective.

Find the probability that, in a torch selécted at random, both the

battery and the bulb are NOT defective, Give your answeri in exact
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Mathematics
Pime allowed: 1 hoiir

I Qutcomes Assessed

: Qucstions ) Marks

| Applies appropriate methodé_; to calculate pfé)bﬁbiﬁties

A1

| Uses techniques of integration to calculate area and volume .2,'3_ - ]
Uses differential rules for calculus correctly and applies appropriate | 4,5 .-
techinigues to selve problems ~
Question | 1 2 3 4 5 Total %
Marks ~ 19 112 /8 1z /8 158

Directions to candidates:
+  Attempt all questions
¢ The marks allocated for eath question are indicated

« All necessary working should be shown in every question. Marks may be deducted

for careléss or badly arranged work.
* Board - approved cal¢ulators may be used
¢ Each new question is to be started in a new-booklet

b)

form.

Students studying at least one of thé languages, French and

Japanese, attend a meeting. Of the 28 students present, 18 study

Frénch and 22 study Japanese.

) What is the probability that a randomly chosen student studies
French?

iiy What Is the probability that two randomly chosen students both
study Frerich?

i) What is the probability that a randomly chiosen student studies

both fanguages?

The die used in a new game has 20 faces. Each face has a different
jetter of the alphabet marked on it, however the letters Q, U, V, XY,
and Z have not been used.“
i) The die is rolled twice. What is the probabilﬁy that the same
letter appears on the upper fabce twice?
ify The die is rolled three times. What is the probability that the

ietter £ appears on the upper face exactly twice?




Question 2: (12 marks)

a) Find  f(2x+ 3)

1,3 2 3
b) Evaluate jwdx
P
0

MARKS

The graphs of y=2x and y =6x~x" intersect at the origin and paint B,

i) Show that the coordinates of B aré (4, 8)

if) Find the shaded area bounded by y=6x—x" and y=2x

NOT TO SCALE
d)

4
N X
A bowl is formed by rotating the part of the curve y = e

between r=0 and x =2 about the y axis. Find the volume of the bowl.
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The diagram is a scale drawing of a paddock bourided by a river, a road, and
twe fences perpendicular to the road. -
A farmer wishes fo caloulate the area of this paddock and has measured the
perpendicular distances of the river from the road at intefvals of 40 metres.
These distances can beé read off the diagram.
i) Take the road as the x axis, the fences as the y axis and the fine
x=160, and the river as y = 7(x).
Copy and complete the following table of values in your examination
booklet: 1
x !o !40 {80, ‘120 }160
. , .
SR
i) Estimate the area of the paddock using Simpson’s Rule with five
function values. 3




b) Find

i) The exactarea under y=x" from x=11o x=2 1
i) The approximate area fo 2 decimal places using the trapezaidal
rule with four sub-intervals, 3
Question 4: (12 marks) MARKS
Ceonsider the curve given by y=x*—12x.
a) Find ihe coordinates of the siationary points and deterrnine their
nature. (leave your answers as surds) 6
by -Find the codrdinates of any point.of inflexion 2
&) Skeich the curve for the domain ~5<x <5, clearly showing statiohary
points, points of inflexion, end points of the domain and x and y
intercepts. 3
d) What is the maximum value of x* —{2x in the domain —5< ¥ <57 1
Question 5: (8 marks) MARKS
. . . &y - -
a) At all points on a certain curve, 5= 2x. The point (3,6) belongs
to the curve and the tangent to the curve at this point has a gradient
of 1. Find the squation of the curve. 4
B) A woman wishes fo form a rectangular enclosure using her existing
fence as one side. If she has 40 metres of fencing material available
to form the cther three sides, find the area of the largest enclosure
4

she can form and its dimensions.
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defective
6 ™~ non-defective

. defactive

P (both non-defective) = 0-94 x0 96 \/

/ ) o |
fl non~defecbive ¢ 1

05 : |
! . 96 ™ non-defective v/ |
i

= 0-9024.

| Since there are only 28 students, and

\ 18 French students plus 22 Japanese
total 40, there are 40 — 98 = 12 students
‘ who study both languages.
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(i) Probability (studies French) ‘/

“, 189
| T 28 14

U
(ii) Probability (both study French)
1811 11 Y
=38 %37 T 4@

Probability of studying both
12 3 o

languages = —— = —.
£ 58 7
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(i) Prob. of rolling a particular letter twice
=5 X 2 /

1.
= 706
Prob. of rolling any of 20 letters twice

o,

= 755 X 20

_ 20
= 400
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(i) P(E appearing twice) ,
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<c,7) (i) Solve simultaneously: ‘
—D

x=0 or x = 4.
Substitute in ©:

when x = 0,

when x = 4,

y=0

y = 8. V/

|
|
}! ' x(x-—zl')‘ = 0
|

- The points are (0, 0) and (4, 8).
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10% square units.
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4 R,
x"{ (i) Area = '<6x —x?~ Qx) dx v/
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! 4
/‘ = | 4x-x% dx
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| = 32~ %‘% —(0-0) Ve




X
y =7
x4:4y
x2:2y.
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t 4 1
\ = om| y*dy
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x * Ol 40! 80!120|160 \/

y = f(x) | 180120150 | 60 | 120

(i)

_h : /
A = 3 o + ya + 2 + 40y + 3)]

= 221180 + 120+ 2(150) + 4(120 + 60)] v
= %180 + 120 + 300 + 720]
=2 % 1320 -
= 17600 m? (by calc.). v
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