SYDNEY GIRLS HIGH SCHOOL

MATHEMATICS

HSC Assessment Task 3

2012

Reading time: 5 minutes

Time allowed: 90 minutes

Topics: Locus, Integration and Exponential functions

DIRECTIONS TO CANDIDATES:

a  Attempt all questions

o Questions are of equal value

o There are 4 questions with part marks shown

o All necessary working must be shown. Marks may be déducted for careless or badly arranged work
o Board approved calculators may be used

s Write on one side of the paper only
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Question 1 (20 Marls)

a)

b)

c)

d)

e)

f)

g)

3

e
Evaluate

3}62

For the parabola x* =12(y+1)find :
i) the coordinates of the vertex

ii) the equation of the directrix
. - . a2 L
Differentiate with respecttox: e~ +—
e

Integrate:

, j(x2 —2x)dx
i)
" j(e‘—z)(e'*+2) dx

Find _fi @2x+1)*dx

Find the equation of the tangent to x* =8y at the point P(4,2)

Find:

i) : Ixzm dx

correct to three significant figures.

Question 2 (20 Marks)

a)

b)

€)

d)

e)

d’y

Given that y =3 find the value of —

The table shows the values of a function f(x) for five values of x
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Use Simpson’s rule with these five values to find an approximation to '[0 fx)ydx

The curve y = —x* and the line y =3xintersect at

point O and A as shown in the diagram.

i)  Find the coordinates of A

()  Find the area bounded by the curve y=—x

and the line y =3x.

In the diagram, the area between the curve

y = f(x), the x-axis and the line x =a is equal

(A +4)* The area between the curve, the x-axis

and the line x =¢ is equal to (24 — 4)u”. Use

c
this information to evaluate J flx)dx.

Find the centre and radius for the circle whose equation is x* —2x+y* +4y—11=0 .

the equation of the locus of the point P.

Not To Scale

@ A point P(x,y) moves so that it is twice the distance from the line x =1 asit is from the line y = 2. Find 4




Question 3 (20 Marks)

a) A coneis generated by rotating the line y = 3x about the x-axis fromx=0tox =3.
i) State the integral required to evaluate the volume of the cone.

ii) Using the trapezoidal rule with four function values, approximate the volume of the cone.

1ii) Calculate the exact volume of the cone and hence find the percentage error in the approximation.

b) Consider the function f(x) = 4xe™

i) State the y-intercept of the function
ii) Find f'(x)
iif) State the coordinates of the stationary point, and determine the nature of the stationary point.

@ Find the coordinates of any points of inflexion.

@ Sketch the graph of y = f(x)

@ The point P(Z, 26) lies on the curve y = &’

i) Find the equation of the normal to the curve at P.

fi) Find the coordinates of T' where the normal meets the x -axis.

Question 4 (20 Marks)
a} A parabola has equation Y —d4y~4x-8=0,
i) Find the coordinates of the vertex.
ii) Sketch the parabola, showing the location of the vertex, focus and directrix.

b) Derive the equation of the locus of the point P(x, y) that moves so that it is equidistant from the point
(a,0) and the line x+a =0

) The mould for a wine glass is obtained by rotating that part of the curve y =+/9—x which lies in the first

quadrant through one complete revolution about the x-axis.

y
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7 0
-0+
i) Find the volume of the mould if the measurements are in centimetres.
ii) Find the number of glasses of wine that can be obtained from a one litre bottle

if each glass is two-thirds full.

@,‘) The area under the curve y =1—¢™*, above the x-axis and between x =0 and x =1, is rotated about the
x-axis. Find the exact volume of the solid generated.

Find the exact volume of the solid generated when the area between the curve y = x” +2, the xand y
axes and the line x =4 is rotated about the y —axis.
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