HORNSBY GIRLS HIGH SCHOOL

YEAR 11 MATHEMATICS

2009

Preliminary Assessment 1

Time Allowed:

Instructlons

QOutcomes Assessed:’

Demonstrates confidence in using mathematics to obtain realistic solutions to problems (P1)
Provides reasoning to support conclusions which are appropriate to the context (P2)

* Performs routine arithmetic and algebraic manipulation involving surd and simple rational expressions (P3) -
Chooses and applies appropriate arithmetic and-algebraic techniques (P4)
Understands the concept of a function and the relatlonshlp between a function and its graph (P5)

60 minutes

Attempt all questions

Start a new page for each question

The marks for each question are ‘indicated

Show all necessary working

Use blue or black pen.

Marks may be deducted for untidy or badly arranged work
Board approved calculators may be uised -

Outcomes | Questions Totals
Basic Algebra and Arithmetic _ Ql: Q2: Q4: /34
Real Functions of a Real Variable Q3: Q5: /21

' Total| 153

This assessment task constitutes 20% of the final Pfeliminary Course Assessment

Question 1: (12 marks)

@

®

@

©

®

Question 2: (11 marks) E
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Evaluate, correct to 2 significant figures

(«/E-l)zx,/$+%.

Express 0-438 as a common fraction.

Factorise 250x> +16y°.
Show that ——— is a rational number.
«/' 3- f

. .. —4d® o -6b*
Slmphfy W— X Eb—{ X —-aa—-

Solve |2x-3|=

Solvefor x: 5S5x—3<3x+3

Solve for x: x_5___x__—|i
3 4
(i) Make y the subject of yox_yre .

w

(ii) Hence or otherwise; find the value of y when z=2 ,w=3and

x=1.
Solve simultaneously :
3x—4y=-3
3x+y=12

Find the value of a if x* +5x = (x+a)* - %—f—

START A NEW PAGE

START A NEW PAGE



Question 3: (10 marks) START A NEW PAGE

)

®)

- ©

For the function f(x)= xv/x
(i) State the domain of £(x).

(ii) Find f(4).

(iii) Find an expression for f(a) and flab).

(iv) Hence, show that f(a) f(b)— f(ab)=0.

If f(x)=2x~x*,find f(x+1)~ fQ)inits simplest form.

Here is the graph of y = f(x) for 0<x<7.
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(i) Evaluate £(2).

(ii) Find the range of y = f(x).
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Question 4: (11 marks)
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Question 5: (11 marks)
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. -9 9¢c+9
Simpli :
P 3 e D A

(1) Show that (x—1)* - (x+1)’ = -2(3x% +1).
(if) Hence solve (x—1)> - (x+1)* =—56.

Solve |x+3|=2x-1.

Solve for x: x>—a*>>0 for a>0.

Show that the function f(x)= —

xz—

Find the domain and range of y= -—15 .
x—

START A NEW PAGE

START A NEW PAGE

7 is an odd function.

Consider the functions i(x)=~/1—x and g(x)= Vitx.

@) Find the domain of h(x) and g(x)

(ii) Hence, or otherwise, find the domajn of f(x)=vl-x++1+x.

(iii) Determine whether ¥ = f(x)is even, odd or neither.

x+2
Consider the function defined by f(x)= x?
—-x+2

Find the value of f(-3)+ f(3)— f(%) n

END OF PAPER

x<-1
Jx<1 .
x>1



Question 1

(a)

(5 -17 x ‘f—3—15+-73- =1.315269...

=1.3(2sf)

(b)
Let x=0438
x=0.438438438...
1000x = 438 .438438....
999x = 438

438
X=—

999

146
X=—

333

(c) 4
250x> +16y° = 2(125x° + 8y°)

_ 2[(5)5)3 +(2y° )3]
=2(5x+2y*)(25x% — 10xy” + 4y*)

(d) ‘
11 _3-3+3+43
3443 3-4/3  (3+/3)3-43)
6
323
6
"6
=1
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(e
-44° o a’ X—Gb4 _ 24a°p*
37 8b* & 244°b°

za—3b—5
1
:a3b5
®
[2x—3|=1
2x—3=1lor2x-3=-1
2x=4or2x=72

x=2o0rx=1

Question 2

(@
5x—-3<3x+3

2x<6
x<3

(b) .
x~—5_x+1_5
3 4
4(x—5)—3(x-l—1)_5
: 12
4x—-20-3x—-3=60
x—23=60

x=283
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y—x y+z

z w
w(y—x)=z(y+z)
Wy —wx=zy+2
wy—~zy=wx+z2
y(w—z)-——wx+z2

_wx+Z7

w—=2

(c) (i)

_W)C+Z2

w—2z
_3(M)+2°
o 3-2

y=3+4

y=7

(d)
3x—4y=-3..(1)

3x+y=12...(2)
2)-1):
y+4y=12+3
5y=15

y=3

Sub into (1)
3x-4(3)=-3
3x-12=-3
3x=9

x=3
SLx=3,y=3
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Question 3

(a) (1)

domain:x =20

() (i)

f(4)=4/4
=3

(a) (iid)

f@=ava

f(ab)= ab\Jab

(@) (v)
(@) f®B)— f(ab)=ala x blb — abJab
= ab\/;z—b— - ab\/gl;

=0

(b)
D= fAy=[2(x+D-x+D?]-[2()- 7]
=2x+2-x"—2x—1-2+1

2
=—X

© ()
f2)=4
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(c) (i)
Range:—2<y<4
Question 4

(2)

cz~9+ 9¢c+9 _‘(0—3)(c+3)+ 9(c+1)
(=37 (c=3)c+1)  (c-3) (c=3)c+1)
c+3 9
= +
c—3 c¢-3
_c+12
-3

(®) @)
(x=1° - (x+1?°

=x> =322 +3x—-1- (x> +3x* +3x+1)
=—6x"—2
=-2(3x> +1)

ALTERNATIVE METHOD ‘

(x=D3—-(x+1° =[x =D =@+ D][(x—1)* + (x = D(x + 1D+ (x+1)*]
=(=2)(" = 2x+1+ (X"~ D)+ x> +2x+1]
=(-2)(xX" + x>+ x* = 2x+2x+1-1+1)
=-2(3x>+1)

(b) (i)

(x—17° - (x+1)°’ =-56

-2(3x* +1)=-56

3x*+1=28
3x% =27
x*=9

x=30r-3

(©

|x+3|=2x—1 .
=-2x+
X+3=2x—1 ;”3 , x
x=4 x—;
Test x=4 x=_?
LHS =7 B
RHS =1 Testx=?
sLx=4 _
LHS=£, RHS=-1*
3 3
-2 . .
.'.x:?zs NOT a solution
(d)
x*—a*>20
(x—a)x+a)=20
Method 1:

Casel :(x—a) 20N (x+a) =0 [both positive or
zero]

xz2anNxz2-a

sLx2a

Case2:(x—a)< 0N (x+a)<0[both negative or
zero]

x<anNnx<-a

SXS-a

Solutionis x<—aorx2a

Method 2 -

From graph,x2a or x <—a
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Question 5

(a)
fx)=

x*—4
—(=x)
feN="257
.
T ¥ -4
==f(x)
S fER) == ()
o f(x)is odd function

(b)

Domain : x # =3
Range:y#0
(©) @

h(x)= JI-x
Domain : x <1

gx)=+x+1

Domain : x 2 -1

(c) (iD)
F)=vT—x+/1+x
Domain :
x=2-1AND x <1
S-1sx <1

Page 4 of 4

(c) (iii)

Let y = f(x)

f)=1-x+1+x

f=x)=1-—x+1-x
=\/:x_+ 1-x
=JlI-x+/1+x
= f(x)

~.y = f(x)is an even function

(@)
f(=3)=-3+2

=1
FG3)=-1

1 1
3)-3
1

f<—3>+f<3>—f@=—2z
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