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HALF-YEARLY EXAMINATION
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Year 11

Mathematics

General Instructions

e Reading time — 5 minutes

e Working time — 2 hours

e Write using black or blue pen

e BOSTES approved calculators for this
course may be used

e A Reference Sheet for this course is
supplied

e In Questions 11 — 16, show all relevant
mathematical reasoning and/or
calculations

e Write your BOSTES Student Number
(Year 12 HSC) or Name (Year 11) and
your Class teacher on the question
paper and on any answer sheets or
writing booklets used to write your
responses to the questions submitted

e Preliminary Assessment Weighting:
35%

Class Teacher:

Name:
(Year 10 or 11 only)

Do NOT write solutions on this question
paper. Any working on this question paper
will NOT be marked.

Date of examination:

Thursday, 27 April 2017

Total marks — 70

10 marks

e Attempt all Questions
e Allow about 15 minutes for this section

60 marks

e Attempt all Questions
e Allow about 1 hours 45 minutes for this
section
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Section | 10 marks

e Attempt Questions 1 — 10.

e Allow about 15 minutes for this section.

e Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10.
e Each question is worth 1 mark.

1. What is 0.005 233 59 written in scientific notation, correct to 4 significant figures?

(A) 5.2336x107°
(B) 5.234x10?
(C) 5.2336x10°

(D) 5.234x10°

2. Which of the following is equivalent to J3++/27-187

A) 3
B) 12
©C) 43-32

(D) 10V3-92

3. Simplify fgiz—__it;'
A (4aa- b)
® Gt
© (14;‘&—‘_2)
©) (4aa+ b)
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4.

Which graph best represents y = x* +2x—3?

(A)

©)

(B)

(D)

What is the solution to the inequality |[2—5x| <7 ?

(A) x<—1orx<%

(B) X>-=1 orx>%
9

C —“l<x<—=

© c

9
D ——<xx1
(D) =
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What is the centre and radius of the circle with the equation (x+3)* +(y—4)>-36=07?

(A) Centre (—3,—4) and radius 36
(B) Centre (—3,4) and radius 36
(C)  Centre (—3,-4) and radius 6

(D) Centre (-3,4) and radius 6

The diagram shows the graph of the function y =5x—Xx".

What pair of inequalities specify the shaded region?
(A)  y<5x-x*and y<0.
(B) y<5x—x*and y>0.
(C) y=5x-x>andy<0.

(D)  y=5x-x’and y>0.

Which of the following is true for the function f(x)=3x*—x?

(A)  Even function
(B)  Odd function
(C)  Neither odd or even

(D)  Zero function
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If a>b, which of the following is always true?

(A) a*>b’
1 1
® 27
C -a>-b
(D) 2°>2"

The area of a rectangle is 80m? and its length is x metres. Its perimeter, in metres, is:

(A)  2x+160
(B) 2x+@
X
© 2x+ﬂ
X
(D) 2x+@
X

End of Section |
Section Il commences on the next page
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Section 11 60 marks

e Attempt Questions 11 — 16.

e Allow about 1 hour and 45 minutes for this section.

e Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets
are available.

e In Questions 11 — 16, your responses should include all relevant mathematical reasoning and/or
calculations.

Question 11 (10 marks) Use a SEPARATE writing booklet.

(@)  Factorise 2x* —7x+3. 2
3 p—
(b) Evaluate lim XZ 8 2
x>2 X —4
L a-b 1
(© Simplify ——— =+ 2

a’—b? a+b’

(d) Sketch y =1-2", showing all essential features. 2
(e If 52_ 2\}/,35 can be expressed in the form a+ bv/3. 2

Find the value of a and b.
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Question 12 (10 marks) Use a SEPARATE writing booklet.

(@)  Sketch the region defined by (x—2)*+(y—-3)*>4.

(b)  Solve 87 =4%

(©) Find the domain and range for the function f(x)=+1-x*.

(d) Solve simultaneously:

2
y=—-

X
2X+5y =12
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Question 13 (10 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

Consider the function f(x)=+/x*-9.
()  Find f(3).

(i) For what value(s) of xis f(x)=47?

(iii)  State whether the function, f(x), is odd, even or neither.
You must justify your answer algebraically.

Express 0.32 as a fraction in simplest form, using algebraic equations.

Given that ng(l
4\

2
j , find the value of T when L=15, g =9.8

and T > 0. Give answer correct to 2 decimal places.
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Question 14 (10 marks) Use a SEPARATE writing booklet

@ After 10% GST is added, the new price is $33 000 000.
What was the price before GST?

(b)  Express a*+4a™*x3a° with positive indices.

(c)  Solve 2x*-13x—-7<0.

d)  Simplify fully:

O S
5a’ +5ab + 5b?
.. a-b
(") a—l _ b—l
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Question 15 (10 marks) Use a SEPARATE writing booklet

3x-1 3x-2
5x+1 5x+2

(@) Solve the equation

(b)  Simplify 5J3+~/4r —212 ++/9r.

(© Sketch the function f(x) = Ll+1, and write down
X -

its domain and range.

1_ZXJrZ:E,x;«tO.
X

(d) Solve the equation
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Question 16 (10 marks) Use a SEPARATE writing booklet

@ State whether each of the following functions is odd, even or neither:

()
Vi
/ 0 X
(i)
vi
9] X
(iii)
YVi
o X

Question 16 continues on the next page
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(b)  Simplify 22

o | x
+ | +
x | Tl <

< |

nfon+l

Q/g

(© Prove that =a.

(d) Graph the solution of 4x <15<-9x on a number line.

End of Section 11
End of Examination
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TASK 3

SolyTIONS 2017

() o

$-234 x (0

{18

fors

]

G2l - oG
+1z - 3{2. |

R ERPR o 7>

@ll\ 42"~ ab A (M
-~ (6a™ — b* ($4a~EY(4a + b)) -~
‘-/ L= Fd
= fa+ b |
@ () +21-3 =0 L as| )
(x - )Nz+3) = o : Ao
A < =1 -3 : ~ Concave V,‘D'

&) (o -7 < 2-$x < 7
. -9 € -&x < & 1
== > . > :9.;
% 7 x> - -
L - £ % < }5
@ frb\ <+ éx+ A + 9z- %‘9+/é = [+9+
_ _ (x+3)°  + (y—4)* = 3¢
X (x=0Y 4+ (g=kY = *

CErc/e' centie (“‘i‘*\,, vadies = (

Do NOT write anything, or make any marks below this line or outside borders
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(1) (v £ a:4 b-z2 a>b 473
S 1 N -
- 4 >3 /
N B
._._afr >_.3_)(
Yy 2 v

go
s b:/x il
, 80 =
- P= 244+ a2l=
160"
P = 24 + —x

Do NOT write anything, or make any marks below this line or outside borders
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L X -9 2 -3 } ?-8’_‘—_9——
I £ Stap | frn g = g Ta-@®p
>
P o ‘ UVM(B#««L/
— g__'g / Z’ i
./- .Z /. .L—‘—_’ /. 5}”2{1"‘
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Do NOT write anything, or iyake any marks below this line or outside borders
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s- 283 s-213 2413
2a-13 = LIz 2+ J3

o+ slz - 4l3 - ¢

I

4 - 3

+ + I3

= |

- 4+ I3\

= a + LSE_) b

Counscoor (x=2Y" + (y - ;)Z = &

(x=a) + (y-b)> = ®
C,'rc/ef centre (z=;§

_vadis = 2
' <

2 1 \ L/ / _
TN Magion

=

I e

-

I T

B ANG

3\2~ % 2y X

@) 2 Czc—);x - (‘24):(
2 = 2
- 6-3x = 4x
§ = Tx

3

Do NOT write anything, or make any marks below this line or outside borders
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sem-'-c.‘rc/e’ (ch}/f = 1

o(mm.L s o=

fdnge : 0 € y £ |
o 7

—

\
)

- AL + g}; = |2 - -
Sbet. @ ide @B : 2% + 5(27) = 12
A+ % = 12
2a2% 4+ 10 = 12x
2% 124 +10 = ©
= (x + € =0
(-;L_ - lX_x-— s'> = O
X = 1}5'
Sbst. =1 juto CD x};z.
Sbst. =6 iute (0) : 9=-7"§—
soltions ot (12) and (s )

Do NOT write anything, or make any marks below this line or outside borders
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(y  £6) = (@Er- 4

- £(z) = J‘?-‘?

£ = Jo

f(z) = o,

ﬂ) £ (%) =

4
- yx=9 = <
/

-,-cz-- df =

4

z -
£ -

2s
x =_iS',

it

" — 4

{l‘l‘;\ _p (- x\'

{xz—cf

11

-p(x)

" fuackon s even  sine  Flx) = €4

Ledt  x

0.32

i

[0x = ?-.i
(0% = 32. 2

[00x — (O0x = ?z.é - ;-7:

?DJL = 29
29
* * T9p
. 2
E 0.22 = 9,

Do NOT write anything, or make any marks below this line or outside borders
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B) (& 1= L= (= .
L L = 1.8 ) 2.8 . AP .
- q = 98 s = T4 qr,)
wJ
- s - see (7).
[ -__{__f_;_____ P __-".._--—)? e
. 2-4¢5 - \_ T
=y |
I (’ﬁ*) T 0-élz24489€.. |
=¥ .
—
| Snece T >o . T = 0.782460794%..
L T = 2.45217309...
T = 2-4¢ (ZJ-{p.>
F/ j_ _-L -
L = < ( T )
Gl - _
3 = T'J‘.
z.l'
‘_/f;_’df:’"— 2
q = T
o
v VA | o N
T = \/ q (+>0) |
| o o »
X T ¢ -5
T = \ 7-8 —
T = 2 -4  (zd.pN

Do NOT write anything, or make any marks below this line or outside borders
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L (4) () 0% is $33 000 coo -
I 0% } 3 000 000 -
| (00 7 s $30 coo 000 ) x 10 .

b

e pesce before BST. was $ 20 000 Q¢

[/

N -3 -7 3
@/) (b A =~ da « 3a
.
e SR U :
_ A ' a X _
| ,a‘¥‘ ;49 —
3 et S S
. 344 B
= +
6:(’) (C\ Coms.'o(u _szf(Zx—7 = O
N !
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%= "2
7 A -
- N P -
i R o S
y=2x=15x-7 L o 7]
il

Do NOT write anything, or make any marks below this line or outside borders
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A= b*

(a-b) (o4 b7 |

:”@ (4N (i)  Zat+ Sab + 54 = & (aZtabF (2
o | b -

- z ]
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- = X b-a
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= — 1 % alo

G

(3x '.i\}(gs(-—i- 2)
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=

X — 2 = =Tz - 2
. 8x = 0O
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Do NOT write anything, or make any mark
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(15 ) (b ;E + Ja. ] ——Zv@z\g + \WVJT’?__
sl + 20 - 4G 4+ 3]
3 + ¢l .

[15() Fx)= 2 + | R

X -]

[1]

n

e sy e m— —

)
'

) i
B J
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- J Jgr g P
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_ o
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Do NOT write anything, or make any marks below this line or outside borders
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(;) neithaer

(16)
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eve

\(,\; odd _
/ X Y\ / a b\
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_ / ax + ‘09 \ / axXx + 'o‘) \
- ab i3 L Y x )
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vy r_—_—__
A+kf -1
- l A
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Do NOT write anything, or make any marks below this line or outside borders

-2




L % < IS IS ¢ -Ax -
- X & IS ~A 7 1S -
- L x £ =15 ]
o 5 £ 3-%5 xe-l6 1
N 1 -
fj‘é‘;’-g , ! ] -
- S~ IA l. { 1 : 4 > = i
-Ifé ) 333

l ] S

< -

P

N §

1S
]

Do NOT write anything, or make any marks below this line or outside borders
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