SYDNEY TECHNICAL HIGH SCHOOL

(Est 1911)

MATHEMATICS EXTENSION 2

HSC ASSESSMENT TASK 2

JUNE 2003

Time allowed ; 70 minutes
Instructions :

* Show all necessary working in every question.

¢ Start each question on a new page.

s Attempt all questions.

* All questions are of equal value.

¢ Full marks may not be awarded for careless or badly arranged work.
e Approved calculators may be used.

* This test forms part of your HSC assessment.

* These questions are to be handed in with your answers.
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Question 1

1} Find the following indefinite integrals

6 dx
a. ) x?i5¢+4 by using partial fractions
" 2x dx
b ) x?rdxs7

if) Fully factorise x° —4x® +7x—6 over the complex field

2 2

2:1

iit) The point P(asecd, btan@) lies on the hyperbola ~+ P
a

<

a) Derive the equation of the tangent to the hyperbola at P(asecé,btan8).

b) Show that the coordinates of 4,

—-b

tan@

the point where the tangent cuts the y axis are (0,

)

¢) Given that the normal to the hyperbola at P(asecé, btan@) is given by

axtand + bysec® = (a® +b*)secOtand find the coordinates of the point B,

the point where the normal cuts the y axis.

d) Show that a focus of the hyperbola lies on a circle with diameter 48 .




Question 2 (Start a new page)

i) Solve the equation x* —6x* +12x* -10x+3 =0
given that it has a triple root.
i)  T{et, %) is a point on the hyperbola xy =c¢*.
a) Show that the equation of the tangent to the hyperbola xy = c*
at the point T(ct, ;} is given by x+¢°y = 2¢t.

b} This tangent meets the x and y axes at A and B respectively.

The point  is the fourth vertex of the rectangle AOBC where O is the origin.

Find the locus of .

iii) Let @ be the complex root of z° —1=0 with the least positive argument.
a) Explain why 1+w+w® =0.
b) Find in its simplest form, the polynomial equation with roots

a+b,aw+be’ and aw® +be where a and b are real

iv) The polynomial P(x) is givenby P(x)=2x" —0x* +12x -k,
where k is real.
Using calculus or otherwise, find all the possible values of £ if P(x)=0

has exactly one real root and two complex roots.

el
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Question 3 (Start a new page)

1) Find the following indefinite integrals

j. 2 dx
a) 'I2*~€2x
b) jsin x dx

ii) If a, 2 and & are the roots of the equation CHgrr=0

find the polynomial equation with roots ;
a) a-2,f-2and §-2.

b) aff , ad and (5.

iit) When the polynomial P(x) is divided by x-i the remainder equals —3—i/.

Find the remainder when P(x) is divided by x* +1.

iv) The polynomial P(x) is defined by the rule P(x)=x" + 4x* +B
where 4 and B are positive real integers.
a) If two of the zeroes of P(x) are bi and di where b and d are real,

state the other two zeroes interms of » and d .

b) Show that 5* +d* = 4> -2B

tad
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