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Mathematics
Extension 1

Time Allowed: 2 hours
(plus 5 minutes reading time)

Instructions

RS

Attempt all 5 questions.

All necessary working must be shown.

Begin each question on a new page.

Marks will be deducted for careless work or poorly presented solutions.

All sketches are to be at least 5 page.
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( guesﬁén 1 (13 marks) — Start a New Page

2)

by

4 3

Simplify 5+
3

2 :
x—-x° x"-x—6

Iftanf=3 and 180° <8< 270°, find the exact value of sind.

Marks

(O3}

¢) A cannonball is fired. Its height above ground level ¢ seconds after being fired is

9

2+10¢f—5t2mesres \

@) When does the ball reach maximum height?

@) What is the maximum height reached?

Give two different methods to prove that 3x—y—-8=0 isatangent to
(x—l)z + (y —5)2 =10




St George Girls High School

YVear 11— End of Preliminary Course Examination — Mathematics Extension 1-2007

Page 3

Question 2 (13 marks) — Start a New Page

)

D)

Solve:

6+3x
2x

>1

@

@) [2x+1]>5

Marks

If «, f are the roots of 7x% +9x+3=0, without finding o and J, find the

values of:

@ a+p

) of

(i) %Jr»—

(v) a?+p>

(v) o+ 43

Simplify logy axlog, cxlog, b
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Question 3 (13 marks) — Start a New Page

2)

b)

Marks

By considering the effect of replacing x by % and y by 2y, sketch the curve

x = . . 2 2
“—+4y=1. (Hint: Firstly, sketch x*+y* =1).

Consider the function:  y = f(x)=—
x -1

D Isthe function 0dd, even or neither? (give reasons)

(i) What is the domain?

(iif) Find the equations of all asymptotes.

iv) Sketch the curve: y= L, showing all important features.
2 4 g P

(v) Hence, solve f (x)-z 0

By using an appropriate Pythagorean trigonometric identity, solve
sec’d-2tanf—-4=0 for 0° <H<360°

(give answers to nearest minute).

(o0}
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Ouestion 4 (13 marks) — Start a New Page Marks
&) Differentiate these expressions with respect to x:

3

- 1

ey 7 —6x+

®

() B Fax? -7 2

5x2+1 5
2x—3

@

b) For the parabola x> =-16y, find:

(i) the vertex. 1

(ii) the coordinates of the focus. 1

(iii) the equation of the directrix. 1
¢) Water is flowing into a container which expands so as to be always spherical. Its

volume is increasing at constant rate of 100cm®/s. When its radius is Scm,

(i) find the rate of change of the radius. 2

(i) find the rate of change of the surface area. 1
d) Find the equation of the normal to the curve x- y2 =4 at the point (3, NG ) 2
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Question 5 (13 marks) — Start a New Page Mark:
7’L2 H
a) Prove by mathematical induction that B+l 484 = e (n +1)2 6
for all positive integers n.
b) Find the equation of the locus of a point which moves so that it is equidistant
from (-1, 2) and G, 4). . 3
c) For the function
2
x“+1, x<2
=y )
3x~1, x>2
(i) state whether the function is continuous at x=2 (give full reasons). 2
(i) state whether the function is differentiable at x =2 (give full reasons). 2

End of Paper
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