i South Sydney High School

Year 12 Mathematics
2[3 Unit Common Paper

w,é March Assessment Task 1999

Tnstructions : Time Allowed: 2 Periods

1. All questions may be attempted.

2. Start each question on a new sheet of paper.

3. All necessary working should be shown.

4. Marks may be deducted for poorly arranged or missing working.
5. Approved calculators may be used.

Examiners : Mr Kazzi, Mr Moore & Mr Ooi

QUESTION 1 (7 marks)

Find the derivative of (a) y=3x%>—6x+5 (b) y = (6x +5)*
8x 1
(c) y= @y=
5x-2 . J3x-4
QUESTION 2 (10 marks)

Consider the curve given by y =x> - 3x +4.

(a) Find the coordinates of the stationary points and determine their nature.

- (b) Find the coordinates of any points of inflexion.

(c) Sketch the curve for the domain -3 <x < 3.

(d) What is the maximum value of x> - 3x +4 in the domain -3 <x <3.
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QUESTION 3 (10 marks) MARKS

(a) Mr Kazz invests $2 000 in a managed fund, where it earns interest 3
at the rate of 12% p.a. paid quarterly. How much will this accumulate to

after three years ?

(b) The second term of a geometric series is 52 and the fourth term is 13. 4
Find the two series that satisfy these requirements.

(c) Find the equation of the tangent to the curve y = 3x?-x3 atx=-L 3
QUESTION 4 (10 marks)
(a) The perimeter of a rectangle is 60 metres and its length is x metres. 4

(i) Show that the area of the rectangle, 4, is given by the equation
A =30x-x2.
(i) Hence find the maximum area of the rectangle.

(b) Find the sumto infinity of the geometric progression 3
2
1+(ﬁ - 1) +(J5—1) o

leaving your answer as a surd in rational form.

(c) Using the limiting sum method or otherwise, find the rational equivalent for 1.25. 3
QUESTION 5 (10 marks)
(a) The tenth term of an arithmetic sequence is 29 and the fifteenth term is 44. 4

(i) Find the value of the common difference and the value of the first term.

(i) Find the sum of the first 75 terms.

(b) Given that flx) = ¥9 —x? , simplify A2) - 17(2), writing your answer with 3
a rational denominator.

2 .
(c) Find the equation of the normal to the curve y = -f_; at the point x = 2. 3

... Continue next page
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QUESTION 6 (7 marks) MARKS

A particular spider's web consists of a series of regular hexagon with a common
centre O, held together by rays through O, as shown in the figure, where only
some of the hexagons are shown.

A 4 A
NOT TO SCALE
LENGTHS IN CM

The vertices of the smallest hexagon are 4 cm from O, the vertices of the next are 2 cm
further away and they continue at 2 cm intervals along the rays until the vertices of the last
hexagon ABCDEF are 60 cm from O.

(a) How many hexagons are there 7.
(b) What is the length, in cm, of the perimeter of the smallest hexagon ?

(c) What is the total length of thread used by the spider in making this web (including
the six rays fromO ) ?

3
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