Student Name:

St. Catherine’s School

Year 11 Mathematics

Preliminary Task #2
4™ May 2010

Time allowed: 90 minutes + 5 minutes reading time

Total marks: 82 marks
Weighting:  25%

INSTRUCTIONS
¢ There are 5 questions of different values.
* Marks for each part of a question are indicated.
¢ Questions 1 & 2 should be attempted in one booklet.
* Question 3 should be attempted in a separate booklet.
* . Questions 4 & 5 should be attempted in a separate booklet.
¢ All necessary working should be shown. -
¢ Start each question on a new page.
* Approved scientific calculators and drawing templates may be used.

* Marks may be deducted for careless or badly arranged
work.

'QUESTION 1 (17 marks)

(a) For the function f(x)=x>+2

®)

(©)

@

©

() PFind F(-2)

() Findxif f(x)=-25

State the natural domain of the following functions:

® f=2

2

i@  f=

-4

(i) f)=Ax—2

Sketch the following curves on separate diagrams,
and specify their natural domain and range.

O f@=-2

X

) f)=100— 2

x*+5

Is f(x)=

5— even, odd or neither? Give reasons.
x

Graph on a number line the solution to (2x—5)(x +3)< 0

Marks




QUESTION 2 (20 marks) START A NEW PAGE Marks
QUESTION 3 (21 marks) START A NEW BOOKLET  Marks

(a) Solve for x:

@) 3x*~6x=0 2
N k* —10004°
()  J-x=5 2 D SRy S~ 507 3
2x-5 3x-9
(iii) 3 +2= 4 2 b) Find the simultaneous solution to: 2
Ja+5b=12
b) For the parabola f(x)=2x*—4x—6 ) a—2b=-7
@) Find the co-ordinates of the vertex. 2
c) Find the point(s) of intersection of the curve y = 4x— x? 3
(i)  Locate the x- and y-intercepts . 2 and theline y=4x-9
({iiy  Hence sketch the curve . 2
d) The function f(x) is defined as follows:
(iv)  Use your graph to specify the range of f(x) 1
_ x  for x<0
W) Use your graph to specify the values of x 1 fx)=
for which the function is increasing, 5
x* for x20
(c) A triangle has base (4x +2 Ycm and height (x— 4) cm, (i) Find the value of f(-5)+ f(2)+10 2
and an area of 11 cm?
. (ii) Sketch y= f(x) . 2
i) Write an equation which uses this information 1 :
i)  Solve to find x using the quadratic formula. 3 €) What are the co-ordinates of the centre of the circle x>+ (y —2)? =169
What is its radius? 2
(d) The graph of f(x)=2x+2 is restricted to the domain x > 0. .
Find the range of this restricted function. 2 f) On the number plane, shade the region defined by
y>x*~2x and y < 3 simultaneously 4

g) Given F(x)=x"+5, find F(x+2)+F(2—x) . ) 3




QUESTION 4 (6 marks) START A NEW BOOKLET Marks

QUESTION 5 (18 marks) START A NEW PAGE Marks

a) 3 ’
50 a) D Find x if 2* = 64 2
, ’ .. . .
ii) Findy if log,y=3 2
— b) i) Express in simplest form: logs9+1og,8—log,2 2
ii) Express log, 10 correct to 2 decimal places. 2

This isosceles triangle represents the end of a gable roof.
The base is 12 m long and the two equal sections of roof are at an angle of 130° to
h other.
each other ¢) Solve for k, correct to 3 significant figures:

Find the length of the sloping section of roof, marked 7, correct to 1 decimal place.

3*=50 ' 2
b) Katrina starts at point P, and walks 3 km due south and then 7 km due East to
point Q. 2

» d) Express 3\/%_ ] in the form a+ b2 3

® Draw a diagram showing this information. 1 B

(ii)  Use trigonometry to find the bearing of Q from P. 2
. x .. .
e If glx)=— ,find g(—=) in simplest form. 2
x“ =1 X

2) i) For any odd function F(x), prove that F (D+F(—a)=0 1
i) Hence show that if F(x) is defined at x=0, then F(0)=0 1
iif) Explain what this means for the graph of y = F(x) 1

END OF PAPER
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