NORTH SYDNEY GIRLS HIGH SCHOOL

Mathematics Extension] Assessment Task 3

Term2 2010
Name: Mathematics Class:l;\
i

Time Allowed: 55 minutes + 2 minutes reading time
Available Marks: 49
Instructions:

» Start each question on a new page.

» Aftempt all six questions,

* Show all necessary working. s

*  Midrks may be deducted for incomplete or poorly arranged work.

¢ Write on one side of the page only. Do not work in columns,

[

Questions are not of equal value.

Question 1 (8marks) Start a new page.

(a) If log ,b=2.8 and log ,c=4.1, find
1

i log,—

® ga\/{;

Cﬁ) a*® in terms of b,

®) Consider the function y=e" wherek is a constant

. . dy d*y
i) Find T and )
(i) Determine the value(s) of k for which y = satisfies the equation
2
9 18D 15y,
dx’ dx

(© Find Jtanz [%] dx.

Question 2 (9 marks) Start a new page.

1
(@  Find the exact value of J cos® xdx .

]

k0% gin2h

2
ﬁ Find the exact value of tan [sin“1 (—gﬂ

%4

+tan2h
(b)  Evaluate 1im(ﬁL).

X
(@  Consider the function y =2sin™ (E)

&) State its domain and range.
@) Sketch the curve.
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Question 3 (10 Marks). Start a new page.

2m

(a) Determine the value of m such that J 32dt =215

1

1

(b)  Use the substitution u=5x+4 to evaluate J- 5 dx.

oV5x+4

(c) A solid has a uniform cross section as shown below.

G

. . - . X
The cross-section consists of a semi-circle DEF, centre O and radius =~ and

a sector of radius x, centre D and angle 6. All angles are measured in radians.

®

16

‘What is the perimeter of DEFG in terms of x and 6?

If the area of the cross-section is given to be constant, then the perimeter

Pisfoundtobe P= g+x(l+%} (Do NOT prove this)
x

Show that the minimum perimeter of the cross-section occurs when

Marks

Question 4 (7 Marks) Start a new page

(@

Find j dx
94452

Z}ffﬂ Billy Bunter is 60 years only and plans to retire in 2014.

He joined a superannuation scheme at the beginning of 1974.
At the beginning of each year, he invested $750 in the fund.
The investment earns 9% per annum compound interest, calculated yearly.

@ Find, to the nearest dollar, the amount to which the first investment made
in 1974 will have grown by the beginning 6f 2014

(i)  To what amount, to the nearest dollar, will the whole investment reach by
the beginning of 2014?

(i)  If the investment interest rate was halved after the first 20 years, what amount
would the first investment of 1974 reach by the beginning 20147

Question 5 (8 Marks) Start a new page.

Consider the function f (x) = (1+x) (3~ x)

@

(®)

©

@

Sketch the graph of this function using the same scale on both coordinate axes
showing the maximum turning point and the intercepts on the x-axis.

The function y= g(x) is defined by restricting the domain of y= f (x) so that
y = g(x) has an inverse function. What is the largest domain containing the value

x =0, for which the function y= g(x)has an inverse function y =g (x)?
Sketch the graph of y = g™ (x) with the graph of y = g () on a new set of axes.

Find the equation of the function y = g™ (x).
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Question 6 (7 Marks) Start a new page.

10
Consider the function f (x)=¢* (1 —150—) whose graph has only two turning points

at (0,1) and (10,0).

G

(®)

i

@

)

Explain why f(x)20 for all x.

Show that as x approaches negative infinity, f(x) approaches zero.
x 10
Without using calculus, sketch the graph of y =e* (1 _Ej .

Using your graph, state the range of f (x)for x < 10.

-From the graph, deduce that

~10
e <l1-2 | forx<10
10

END OF TEST
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