HSC Mathematics Assessment Task 2 7 March 2007

Topics: The Second Derivative and Geometrical Applications of Calculus;
Series and Applications of Series

Time Allowed: 70 minutes + 2 minutes reading time

Instructions: Start each question on a new page.
Show all necessary working, writing on one side of the paper only.
Work down the page and do not work in columns.
Leave a margin on the left hand side of the page.
Marks may not be awarded for untidy or poorly arranged work.

Name: Class:

H5 H7 H5 H5 H5
H4

H6 H6 Ha Ha H5

%

H6

12 | 14 | 13 | 11 | 13 | 63 -

Question 1: (12 marks) Marks

@) For the sequence 1,4,7,10,...

Q) Find the common difference. 1

(i)  Find the value of the 50" term. 2

(0 @ Y (60-4r)=360. Findn. 3
r=1

(i) Explain the significance of your answer. 1

(c) For a certain geometric series, the third term is 12 and the sixth term is 324.
Q) Find the common ratio. 2

(i) Find the sum of the first 8 terms. 3
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Question 2: (14 marks)

@) The volume, V, of water in a dam at time, t, was monitored over a period of time.
When monitoring began, the dam was 60% full. During the monitoring period,
the volume decreased however, government measures to arrest this decrease
were proving effective.

Q) Sketch the graph of V against t.
dv d?v

(i)  What can be concluded about Ty and it ?
y
(b) The diagram illustrates the graph of y = f (x). ! f
There is a point of inflexion at x = 2. 8/
Q) For what value(s) of x is T
() y=f(x)increasing 4
(B) y=f(x)concave down / 21
(m (=0 ; e
G) =0 4fe 124
() f'(x)<0andf”(x)>0 / I
wit-
(i) What is the minimum value of 6/
y =f(x) in the domain -3 < x < 6? l i

(c)  For what values of x is the graph of y = x® + 3x? — 9x — 22 concave up?

(d)  Find f”(2) for the function f (x)= (- 3) .

Question 3: (13 marks)

(@)  For the graph of y = 4x* - x*
Q) At what point(s) does the graph cut the x-axis?
(i) Find any stationary points and determine their nature.
(iii)  Find any points of inflexion.

(iv)  Sketch the graph, showing these details.

d?y

(b) For a particular curve 2 =6x—4. The curve has a stationary point at (1, 12).

Find the equation of the curve.
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Question 4: (11 marks) Marks

(@)

(b)

Find a primitive function of each of the following:
8+x°

() 2 2
i)y 4Yx 1

The diagram below is design for a new Australian flag. The flag consists of two
rectangular regions, one yellow and one green. The perimeter of the entire flag
is 376 cm and the green region covers an area of 6561 cm?’.

< a >Pet— Y —»

A
Y All lengths are
E in centimetres.

X GREEN L
L Diagram not to
o) scale.
w

\4

Let the width of the yellow region be y cm and the length and width of the green
region be x cm and a cm respectively as shown in the diagram.

Q) Show that a = 188 — x —V. 1
(i) Hence show that the width of the yellow vertical stripe is given by
y:188—x—@ cm. 2
X

(iii)  Find the dimensions of this flag if the width of the yellow stripe is to be
a maximum. 5

Question 5: (13 marks)

(@)

Consider the series 6(x —1)+12(x —1) +24(x-1) +...
Q) For what values of x will the series have a limiting sum? 3

(i) Find the limiting sum when x = 1-25. 2
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Question 5 continued: Marks

(b) A benefactor donated $12 000 to a school to be used to award a scholarship
of $1000 to a deserving student each year. The school invests the money at the
beginning of the year in an account which pays interest at 6% pa compounded
monthly and awards the scholarship at the end of the year, immediately after
the interest has been paid. Let A, represent the amount remaining in the account
immediately after n scholarships have been awarded.

Q) Show that the amount of money remaining in the account
immediately after the second scholarship is awarded is given by

A, =12000(- 005 —1000[1 +1-005* | 2

(i) Show that the amount remaining in the account immediately after n
scholarships are awarded is given by the expression

12n _
A, = 12000(1.005)**" — 1000 (1005—)121 3
(1.005)* -1
(i) For how many years can the full scholarship be awarded? 2
(iv)  Inthe year following the award of the last full scholarship, the remaining
amount is awarded. What is the amount of this final scholarship? 1

END OF TEST
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