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General Instructions

¢ Time allowed - 1 hour

* This paper has four questions

¢ Answer on the paper provided

¢ Start each question on a new page

*  Write your Student Number at the top of each page

*  Attempt all questions and show all necessary working

¢ Marks may be deducted for careless or badly arranged work

*  Mathematical templates, geometrical equipment and graphics
calculators may be used .

s Atable of standard integrals is provided at the back of this
paper

Student Number

Total marks (42)
*  Attempt Questions1~4

Question Communication Calculus Reasoning Marks
1 /3 /1 /9
2 /2 /1 ) /10
3 /3 /2 /11
4 N /6 /12
TOTAL /42

Answer each question on the paper provided
Write your Student Number at the top of each page
Start each question on a new page

QUESTION 1 (9 marks)

(@ The third term and the tenth term of an arithmetic series are 7 and 42 respectively.

®)

Find the:
()  first term and the common difference 2
(i) sum of the first 10 terms of the series 1
() Find a primitive function for x* +4 . 1
’ X -3
(i) Find L < & 2

geometric sequence.

(i) What is the value of the first term, @, and the common ratio, 7? 1

(ii) Hence express 0.34 as a fraction. 2




Start a new Page

QUESTION 2 (10 marks)

(a) Thenth term of a sequenceis 4n-3 .

() Determine the 50" term of the sequence?
(ii) Prove that 107 does not belong to the sequence.

(iii) How many terms must be taken for the sum to exceed 3007

(b)  The graphsof y= ¥ -2 and y = x bound a closed region.
(i)  Sketch the two graphs and solve for their points of intersection.

(i) Hence find the area of the region.

Start a new Page

QUESTION 3 (11 marks)

(@ (@) Show that J1+h8 +d63 +...... is an arithmetic series

G 7 +8 +J63 +..... = 36J7.

How many terms are in the sequence?

(b) A golf'ball is dropped from a height of one metre. Each time it hits the ground it
bounces to two thirds of its previous height.

Calculate the distance that the golf ball travels bef‘tn‘e\_jggggg_’cgest.

QUESTION 3 (Continued)
(c). A metal tray, in the shape of a rectangular prism with a square base, is made out of

108 square céntlmeueé\qf sheet metal. The tray is open at the top.

hem

xcm

Let x cm be the side length of the base, and let h cm be the height.
i =21_x '
(i) Showthat h "3 1

(iiy Show that the volume V of the tray is given by:

3
= _X 1
V=27 4

(iti) Find the maximum volume of the tray. 3
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QUESTION 4 (11 marks)

(a) The diagram shows the graph of y = P2x forx=0.

41

Calculate the volume of the solid formed when the section of the curve

y= 32x between y=1andy =13 is rotated about the y axis.

Give your answer correct to 2 decimal places.

QUESTION 4 (continued)

(b) The diagram shows part of the graph of the function y = Z}?Z_l

Y
10t
8-_
B
4,__
24.

< AR R : =

-1 1 2 3 4 X
(i) Copy and complete the table of values for y = 4_)(2—1
with each value correct to 3 decimal places.
x 0.5 1 1.5 2

(ii) Use the trapezoidal rule with the four y values in the table to
2

approximate J‘ 2
0.5

4x -1

dx. to one decimal place.

(iii) Is the value obtained using the trapezoidal rule greater than or less than
the exact value of the integral? Use a diagram to justify your answer.




(¢)  The quantity of fuel a delivery truck uses depends on the speed at which it is
travelling, When the truck is travelling at a constant speed of v kilometres per
hour, the fuel consumed can be represented by the following equation:

L (1100 | ¥\ -
U 12 5( - 7) litres per kilometre.

(©  The cost of fue] is 112.5 cents per litre. Show that the total cost, C dollars,
of fuel for the truck to travel 1000 kilometres is given by
c =990, 97X .

v

(i) At what speed (to the nearest whole number) is the cost of fuel for the
truck a minimum?

End of Paper
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