Question 1

Student — . a. Bvaluate the following (leaving your answer in simplified surd form where
‘ necessary):
dx
E .
~ BRIGIDINE COLLEGE i fente )
RANDWICK

i | X; 1 ax 2

X

PRELIMINARY

b. Differentiate the following with respect to x  (leave your answers fully
EXTENSION 1

simplified ) :
i y= ! 2
2x+1
| FORTITER ET SUAVITER | ) <241 )
. ii.
2x
c. i Show that the equation of the tangent of the curve y= x> -2x atx =2
2009 is given by y= 10x -16 2
(Time - 90 minutes) ‘ v ii. Find the equation of the normal. 1
iil. Determine the area of the triangle bounded by the y axis , the tangent
Directions to candidates and the normal (Do not attempt to sketch y=x* —2x). 2
* Put your name at the top of this paper and on each of the 5 sections that are
to be collected. Question 2 (Start a new page)
* AIL5 questions are to be attempted. a PFind the area bound by the curve y=x* +1betweeny=1to y=3. 3
" AlL'S questions are of equal value. (leave your answer in simplified exact form)
6
* All questions are to be answered on separate pages and will be collected in b. Evaluate an !
separate bundles at the end of z‘hzs exam, i n=2
® All necessary working should be shown in ey ery question. c. Consider the following statement : “ The governments strategy to slow the
increasing rate of swine flu infections on the population is taking effect”.
* Full marks may not be awarded for careless or badly arranged work.
' Interpret the above statement with reference to @ and ((iitf )
where P = population getting the virus, and t = tnne. 2
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g. i How many terms are there in the sequence
£ (x) . -20,-5,10,25,....... , 9557 2

i, Find the sum of the above terms. 1

Question 3 (Start a new page)

a. i Without using calculus, sketch the graph of v =2x(x - 3)* clearly
indicating the x intercepts. 1
X

ii. Use 4 applications of the Tapeziodal rule to find the approximate area
‘ of the closed region bounded by the curve and the x-axis. 2

‘é \\/ 1it. Find the exact area of the closed region bounded by the curve and the
. X-axis. 2
i. . Copy the above diagram onto your answer sheet. (Make it a large iv. Determine the percentage error in area when using the trapezoidal rule.
diagram please) 1

draw th h of y = f{x). 2 ) ‘
i On the same axes draw the graph of'y = f(x) b. The graph of the function y = f(x) consists of a straight line segment from , a
horizontal straight line segment from and a quarter circle.

The equation of a parabola is given by (x - 1)2 =8y.

y
. . . y=1(x)
1. ‘Write down the coordinates of the vertex, 1 1o : /
ii. Find the focal length. - 1 41
! ! 1 | %
The Suns are a basketball team and the Hammers are a soccer team. A total of _ _'1 i ﬁ § ) IS 5 X
18 people are members of one or the other or both teams. ;The soccer team has 1
14 members and the basketball team has 10 members. The diagram below
represents the players in the teams. 45
tball t Soccer team i
Basketball team i Evaluate fz fx)dx. 2
1ii. For what value(s) of x between -2 < x < 6 is the function not
differentiable 7 1
i Copy the diagram and place appropriate numbers in each section. 1

. A player is selected at random from the basketball team. What is the
probability that the player is not in the soccer team? 1
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Question 5 (Start a new page)

c. The probability that any pregnant Australian woman will have twins is 6L . . 3
a. The diagram below shows the graph of y= 132x forx =0.
1. ‘What is the probability that a pregnant Australian woman will not have
twins ? - 1 - — y= m
ii. Maria’s three daughters are pregnant. One of Maria’s daughters is

pregnant with twin boys and the other two daughters are expecting I
single babies of unknown sex.

‘What is the probability that at least one of Maria’s expected four ‘
grandchildren will be female? Assume that males and females are

f
equally likely. 2 1 X
d. For what values of x does the function y=x*+ %XS - 5concave upwards?
3 Calculate the volume of the solid formed when the section of the curve
y=3/32x bounded by the y axis and x = 2 is rotated about the y axis. 4
Question 4 (Start a new page)
a. For the curve f{(x) = 4x> - x* : . ) . .
b. Davo is retiring next week and his Superannuation Fund contains $1 200 000.
i Find the x intercepts of the curve. 1 ) The fund is earning 6%p.a. compound interest, compounding monthly. Davo
wants to withdraw a regular amount of $8000 per month to live on in his
i, Find any stationary points and determine their nature. 3 retirement. Let A represent the amount of money left in the account.
fii.  Find any points of inflexion. ) i Show that after 3 months the amount left in his account A, is given by
A, =$1193 969.95 2
iv. Sketch the curve, showing all of the above information as well as any
other important features over the domain -1<x <4. Please draw a i, Showthat A, =1600000~400000(1.005"), hence find how long the
large enough diagram. 2 . .
money will last. 3
v. Solve 4x’ -x*> 0 over the given domain. 1
b. Clearly show that y = %is increasing for all values of x where x= 3. 2
-X
c. Consider the geometric series :

1, 41, @D’

2 4 8
i Find the values of x for which this geometric series has
a limiting sum. 2
ii. Given that this geometric series has a limiting sum, find an expression
for the limiting sum in terms of x. 2
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A girl on a surfboard is 150metres from the nearest point O of a straight beach.
Her destination D,is 400metres along the beach from O. She can paddle at
15m/s and walk at 20m/s. The girl realises that the quickest way to get to D is
to paddle to a point C, somewhere between O and D and then walk as shown
in the diagram below.

4———————————— 400m
D C X O

\ 4

150m

i. If OC = x metres , show that GC is a distance of 22500+ x> metres.
1

ii. Explain why the time taken from G to C could be expressed as

722500 + %2

seconds. 1
15

1ii. Show that the total time , T seconds, to travel from G to C and then to
D could be expressed as :

422500+%x2  400-x
T= +

15 20
iv. Use calculus to find the distance (to the nearest metre) her landing at
point C should be from O so that she completes her trip in the least
amount of time. 3

END OF EXAM
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