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Question 1 — (12 marks) — Start a New Page Marks
Year 11 - Higher School Certificate Course
Assessment Task 1 a) Find the centre and radius of the circle with equation given by:
x% -8x+y2 +14y+1=0 3
December 2007

b) (@) Derive the equation of the normal to the parabola x%= 4ay at the point (2at, atz)

3
(i) Find the coordinates of the point N where this normal meets the axis of the
parabola.
Mathematics
o ¢) Giventhat f(x)=3" complete the table. 3
Extension 1 T T T T
j p-
Time Allowed: 75 Minutes 4
(plus 5 minutes reading time) With these five function values estimate Io 3% dx using Simpson’s Rule.
X . . [ 4
Instructions to Candidates 9 (@) Differentiate v1+x 3
Write using black or blue pen. o 3
Attempt all questions. (ii) Hence find I x dx
Start each question on a new page. V1+x*
Show all necessary working. -

Marks for each question are shown in the right column.
Complete cover sheet clearly showing:

- your name

- your mathematics class and teacher.
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Question 2 — (12 marks) — Start a new page

2) For the function y=4x> —x*

() Show that there are 2 stationary points.
(i) Find the nature of the stationary points.
(iii) Find the point(s) on the curve where the concavity changes.

(iv) Sketch the curve showing intercepts and the above features.
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Marks Question 3 — (12 marks) — Start a new page

df A parabola has its vertex at the point (2, 1) and focus at the point (2, 3).

() What is the focal length?
(i) What is the equation of the directrix?
(iif) What is the equation of the parabola?

; b)", Derive the equation of the locus of a point P that moves so that PA is twice—the
. _distance PB where Ais (0,3) and Bis (4,7).

b) Find the equation of the parabola with axis parallel to the y-axis and passing through

the points (0,—2), (1, 0) and (3, -8)

. )
,é)’ -Use area formulae to evaluate _[_2 f(x) dx

fl"' . l o4

e 3]
i

=

d) Evaluate:

O [6-4a

@i [ (2x-1) dx

Marks
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Question 4 — (12 marks) — Start a new page Marks

a) For the function y= f(x), f(-)=3 and f(3)=1. Sketch the function from x=-1
to x=3 if over this domain f'(x)<0 and f"(x)<0, and the function is continuous. 3

b) A curve contains the point (I, 4) and its gradient is given by the function
(x+1)(x—2). Find the equation of the curve. 3

<)

The points P(2ap, apz) and Q(2aq, aqz) are two variable points on the parabola
x% =4ay. The chord PQ subtends a right angle at the origin. 6

(i) Find the gradient of OP
(i) Show that pg=-4

M is the midpoint of PQ

(iif) Find the equation of the locus of M asP and Q vary.

(iv) Describe this locus.
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Question 5 — (12 marks) — Start a hew page Marks
a) (i) Onthe same axes sketch the graphsof y = Jx and y=6-x. 6

(ii) Show that (4,2) is the point of intersection of the two graphs.

(ifi) Find the area bounded by the two graphs and the y-axis.

b) A rectangle is to be inscribed in the semicircle y=+v4- x% 6

(i) Show that the area of the rectangle can be given by 25 4—x2

(i) Find the dimensions of the rectangle with the greatest area.
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Question 6 — (12 marks) — Start a new page Marks
a) Show that jx(x+3)dx¢ _[xd.x I(x+3)dx 2

b) Find the volume of the solid formed when the region bounded by the parabola
y= 4—x? and the x-axis is rotated about the x-axis. 4

'
&

- o o —— — o——

_ Given the graph of the derivative of y, state values of the domain where the function y: 6

@) is increasing
(i) has a minimum turning point
(i) has inflexional points

(iv) is concave up

End of Paper
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