Sydney Girls High School

2009

MATHEMATICS

EXTENSION 1
[December 2008]

YEAR 12
ASSESSMENT TASK 1

Time Allowed: 75 minutes

Topies: Logarithms and Exponentials, Integration, Locus and The Parabola
General Instructions:

s There are FIVE (5) Questions-which are of equal value.

e Attempt all questions.

* Show all necessary working. Marks may be deducted for badly arranged
work or incomplete working,

o Start each Question on a new page.

e Write on one side of the paper only.

o Diagrams are NOT to scale.

e Board-approved calculators may be used.

o Write your student number clearly at the top of each question and clearly
number each question,

Total: 75 marks

QUESTION ONE (15 marks)

a) Find
i) [(2x+ 5y dbx @)
ity [(3x—1y'dx @)
iif) je“—‘c}x _ : (1)
i) | 2P @)
\/; .
(g <
b) Find the coordinates of the centre and radius of the circle with equation 3)

x?+y—8x+2y—8=0

c) The table shows the value of f{x)for5 values of x. Use Simpson’s rule with 5

N % .
function values to find an approximation for L f(x) dx ,correct to 2 decimal

+  places. . . 3)
x 1 3 5 7 ] 9
7% 5 9 2 1 6
—_— _ : ;
{
.d) Differentiate with respectto x L . ' )
y=xlog,x




QUESTION TWO (15 marks)

a) Find the equation of the tangent to the curve y =¢** +1 at the point where

x=log,2. Leave your answer in general form.

b) Solve 2log, x =log,(2x+3)

*C) The point P(k,2)lies on the parabola x*=12y.
Find the distance from P to the focus, S ,of the parabola.

d) Evaluate L“(x—%] dx
P

“Express as a single logarithm in its simplest form

log, 2+210g518—%1oge 36

e
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QUESTION THREE (15 marks)

J‘Z 4x

a). Evaluate >
0 x"+4

) Differentiate with respect to x
Sx+1 )

=log,| ———
7 g‘(2x2~3

¢) 1) Sketch the parabola y =x” —6x and the line y = 4x on the same diagr
2
showing the coordinates of their points of intersection.

ii) Find the area bounded by these two graphs.

d) Differentiate with respect to x
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QUESTION FOUR (15 marks)

\

a) For the parabola x* ~4x =8y +4 write down the

i) Coordinates of the vertex )
ii) Focal length : @
iif) Equation of the directrix (D
iv) Coordinates of the focus 0
b) The shaded region makes a revolution about the y - axis. @)
i) Show that the volume of the resulting solid is given by V' =7x j 4[i—1]dy
1
. y
if) Find the exact volume of the solid .
§ y= 1
%
\
™
c) A function y = f(x) passes through (0,1) and has a derivative f'(x)= 129“23
Find the equation of the function. : 2)
!/ '
’ ®3)

’ 5) Find the equation of the normal to y = &”* at the point where y=1. /

—_—

QUESTION FIVE (15 marks)

4) Find Jxe”2+2 dx @)
b) i) Find the derivative of (log, 6x)’ and hence, )
2
ff) Bvaluate LSM dx, comrect to 1 decimal place. ®3)
x
¢) Differentiate y =6 with respectto x eh)
d) The Parabola x* =8yis reflected in its latus rectum.
The latus rectum is a focal chord parallel to the directrix.
@

i) Find the equation of the new parabola.

ii) The point P(12.18) lies on the first pax‘aﬁola. Finds its coordinates after it

@

! has been reflected.

Yi
@

& log, 4

i

In the diagram , the shaded région is bounded by y=log,(x—3), thB x-axjs and the

line x = 7. Find the exact value of the area of the shaded region.

/

THE END /
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