St George Girls High School

Year 12

Common Test 3

2005

- Mathematics

General Instructions

Working time — 75 minutes.

Use only blue or black pen.

Board approval caleulators may be used.

A table of standard integrals is provided.

All necessary“working should be shown in every question.
Start each question on a new page.
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Total Marks

1. Attempt Question 1 — 5.
2. All questions are of equal value.
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Question 1 — (13 marks) — Start a New Page

a). Evaluate the definite integrals

O[3 -dxilde
’ d

.. 4 2
(11) -[1 - dx
X

i) [2(2x-1) dx

(IV) Le Z,Xx‘i'l | dx

b) Find each of the following indefinite integrals.

@ jx2'(x—5) dx

A

3

~ (i) j2 6

dx
-3x
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Question 2 — (13 marks) — Start a New Page

a)" Evaluate .logs50—1logs2

b) (i) Show thatthe curve y = x? ‘intersects the line y=8—2x atthe point (2, 4). 5

(i) Find the area bounded by y = x2, y=8—2x andthe x-axis. -

d 3x-6
¢) (i) Show that zx—xdx—3=2jm ll

o <
. x=2
(i) Hence find [ N

dx

AN

it ' B d 2 y
d) Ifthe function y=f (x) has a stationary point at (-1, 2) and Ex—z— =6x—4

find the equation of the curve.

e
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Question 3 ~ (13 marks) — Start a New Page
a) Consider the curve y=e 2~ L/
- /
(i) Find the equation of the tangent to the curve at the pdint where x=0.
,/ Tm— ——

7
(ii) Find y" and hence determine the concavity of y=e~

<

b) Differentiate sin®5x  with respect to x

2% at x=0.

¢) Forthe function y =log,(x+1) - \\ /

(i) Give the domain of the function. \\
(ii) Sketch the graph of y =log, (x +1)

(iii) Using Simpson’s Rule with 3 function values find an approximation for
2.
JO 16g, (x+1) dx
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Quesﬁon 4 — (13 marks) — Start a New Page
a) Solve for x:

@ 3*=51 B

(ii) cost:—;—, 0Lx<x-

\

2
b)  For the function y = e*

. dy /
i) find — /
(i) fin ; /
\
(i) find __2y

¢) The length of an arc in a circle of radius 12cmis 1077 cm. .

)] Caletlate the size of the angle (in radians)' which is subtended at the centre by
this arc. . - "

(i) Find the area of the sector cut off by this arc.

———

X

d)  Find the coordinates of the stationary point on y = —e—z and determine its nature.
/ x

-~

g
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Question 5 — (13 marks) —Start a New Page

a) Forthecwve y=3cos2x for 0<x=7

(i) State the period and ampiitude.
(ii) Sketch the curve showing clearly where if crosses the x-axis.

/
. ,_
(iii) Evaluate [# 3cos2x dx /

/
/

/

(iv) By adding a line to your sketch in part (ii) determine hew many solutions there

X
are for” cos2x=—§, 0<x<2x

b)  Find the volume of the solid formed when the curve y = e is rotated about the
x-axis from x=0 to x=2 .

~ N

) Find [tan®x dx
/
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