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Section I - Multiple Choice

Please answer on the Multiple Choice answer sheet.

1. Toconvert 40° to radians you calculate:

(A) 40x 180
T

T
B) 40x
(B) 40x725
T
C)180x —
(C) 1805

T
D) 40x
(D) 405

2. Therange y >0 is written in interval notation as:
(A)y € (-0,x)
(B)y € (0,]
(C)y € [0,)
(D) y € (0,)

3. The graph of f (x)shown below represents:

(A) y=|x/+1
(B) y=|x|—1
(©) y=[x-1
(D) y=|x+1



. . k : .
4. Given sina =5 sec « IS equal to what, given (t < a < 37”).

4 —k?
) -
® ¥
() 2

Ja—k?
(D) ————
4-K

5. Using the function definition
f(x)=2—x, x>3
=x%?+1, x<3

Calculate f(3)+ f(-3).

(A)9

(B) -9

(C)20

(D)15



6. A particle is moving so that, for 0 < t < 1, its velocity is positive, and its acceleration is
negative. Which graph could represent the displacement of this particle?

(A, B) 4 «x

v

©) ©

A 4

v

7. Which expression is equivalent to 3x2 — x — 2?
(A)(3x — 1)(x + 2)
(B) (3x + 1)(x — 2)
(C) (3x —2)(x + 1)

D)Bx+2)(x—1)

v



8. Which of the following is equal to the given fraction?

2v5-3
7

(A)

2V5+V3
7

(B)

2v5-3
17

(©)

2V5+V3
17

(D)

9. Simplify the following:

(A)x* +y?

(B) 1

x+y
©=

10. Select the graph that represents a one-to-many relationship.

GV

©

(B)

(D)

1
2v/5 +/3

r'y

Y






Section Il — Written response
Attempt All Questions

Show all necessary working.

Question 11 (7 marks)

(@)  Show algebraically whether f(x)=x*+2 is a function that is odd, even or neither.

(0) If f(x) =x+1and g(x) = x? + x. What is g[ f (c)] equal to?

(¢)  For what values of k is the parabola x* —(k +3)x+4k =0 positive definite?




Question 12 (4 marks)

Given the points A(l,—2), and B(-5,6)

(@) Determine the equation of the line through AB in general form.

(b)  What is the angle made by the line AB with the x—axis in the positive direction
(to the nearest minute)?

© M G : —3) is the midpoint of A and C. What are the coordinates of C?




Question 13 (4 marks)

An old fridge costs 90c/day to run. A new fridge is for sale for $800, and only costs 10c/day to
run.

(@) Write an equation for the cost of running the old fridge ‘L’ in $ per day (d). 1

(b)  Write an equation for the cost of running the new fridge ‘N’ in $ per day. (taking into 1
account the purchase price as part of the cost)

(c) After how many days does the cost of the new fridge ‘break-even’ with the cost of the 2
old fridge?

~10-



Question 14 (2 marks)

@ Spetch the graph of f(x)=2(x-1)(x- 2)(x+%] on the axes below, showing all
intercepts.
4
3
2
1
4 3 2 1 o 1 2 2 4

11—



Question 15 (3 marks)

(@) Sketch the hyperbola y = 3+i1 on the axes below, clearly indicating asymptotes and
intercepts.
<}
&
4
3
2
1
g a 4 3 2 1 o 1 2 a 4 il [}

-12 —



Question 16 (5 marks)

(@)  Solve the equation |x+4|= 2.

(b)  Find the centre and radius of the circle x? +4x+y* -2y =4.

~13-



Question 17 (5 marks)

Sam walks due East along a straight, level road. At point B he notices a radio antenna (A) on a
Bearing of 044°T , at angle of elevation of 58°. After walking 400m due East he reaches point
C where he notes that the Bearing of the antenna is 322°T .

A

@)

B 400 c

(@ calculate ZOBC and ZOCB and label the value of ZOBC, 20CB and 2ABO on the
diagram given above.

(b) Calculate the length OB to 1 decimal place.

14—



Question 17 (continued)

(c) Calculate the height ‘h’ of the antenna to 1 decimal place.

Question 18 (3 marks)

(@)  Solve by completing the square 2x? + x — 2 = 0.

—-15 —



Question 19 (3 marks)

(a)

Convert the formula for the Area of a sector A= 3%07”2 to radians, show all working.

(b) Calculate the Area of the sector shown. 20 m

(c) Calculate the arc length of the sector above.

-16 —



Question 20 (5 marks)

(@ On the axes below sketch y=cosx andy =secx for 0< x<2r.

N

-m/3 0 3 2m/3 m 41/3 51/3

(b)  Solvesin26 = %for 0° < 6 < 360°.

17—



Question 21 (3 marks)

(@) Prove:
sin 6 sin 6

1—sin9+1+sin9 = 2tanfsecd

Question 22 (1 mark)

(@) Differentiate y = 4x”

—18—



Question 23 (4 marks)

(@) Differentiate the function:

fx) =Vx(x — 1)

(b) Differentiate the function:

—-19 —



Question 24 (4 marks)

(@) Differentiate vV2x + 1

(b) Hence, showthaty x y' = 1.

(c) What does this imply about the behaviour of y’ as y gets large?

—20-—



Question 25 (3 marks)

(a) Differentiate from first principles, the function:
1
fO) = x*

Question 26 (6 marks)

(@) Find the x-coordinate of the points on the curve y = x3 — 12x + 1 where the normal
has gradient %.

—21—

3



X

—iszeroatx =—landx=1. 3
x“+1

(b)  Show that the gradient of the tangent to the curve y =

Question 27 (2 marks)

For the given function, find the value of a so that the function is continuous. 2

_(2x+3 for  x<1
f(x)_{—x2+a for x>1

—22 —



Question 28 (7 marks)

A particle’s motion can be described by the function x(t) = 3t — t3 where t is measured in
seconds.

(@ Find x and X.

(b)  Find times at which the particle is stationary.

(c) Describe the motion of the particle at time t = 0.

-23 -



(d) Hence, or otherwise, find the distance travelled by the particle in the first 4 seconds.

Assessment continues on the next page.

—24 —



Question 29 (9 marks)

(@) Sketch the derivative of the graph given below.

A

(b) What power would you expect the derivative graph to have?

_25_



(b)

Sketch the derivative of the graph given below.
A

— 26—



(c) Sketch the original graph, given the derivative graph given below.
A

_27 -



Question 30 (3 marks)

(8  Solve 2sin?x+(v/3-2)cosx++/3-2=0, for 0<x<2r.

- 28 —



Question 31 (7 marks)

A pharmaceutical drug is administered and the amount A of the drug in a person’s
bloodstream is given by the function

A =8t —t3
Where t is the time in hours and A is in milligrams.

(@) Explain why the model is only limited up to a certain value of t.

(b)  Find Z—f and describe its physical meaning.

(c) When did the body stop absorbing more of the drug?

—29_



(d) During what time interval of t was the drug amount increasing, and during which
interval of t was the drug amount decreasing?

() What was the highest amount of the drug in the bloodstream?

~30-
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* Student Number

Mathematlcs
Section I - Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 - 4. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Samples 244 (Ay 2 (B) 6 €8 Dy ¢

AQ B cO Do
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.
AG B 3¢ cO Lo

If you change your mind and have crossed out what you consider to be the correct answer, then

indicate the correct answer by writing the word correctand drawing an arrow as follows.
ereeck

A B B W cO DO

St .y 1. 4G B® <O O /S
2. &0 BO c@ ve [/
5. A0 8O ¢oO v@ 7
4, A BO ¢ v /
5, A® BO ¢O b0 [/
6. A@ 3O O O /-
7. A BO O v@e 7
g AG BO c@® b0 / (&
9. A0 BO ¢cO @
0. A0 B8O ¢ @ / [©

-16 -



Section I - Multiple Choice

",

Please answer on the Multiple Choice answer sheet.

1. To convert 40° to radians you calculate :

A) 40x 130
T

T

10x"— o
><130
aw
) 180x -~
© XTe

w
40x -
D) 40x 250

2. Therange y =0 is written in interval notation as :
(A-) Yy € (--00, 00)

B) ¥ € (0,]

(© <o)

D)y € (0,)

3. The graph of f(x) shown below represents :

N |
5 ) 3 --21 1 n y 3
(A) y=|a+1
®B) y=|x|-1

y=le=lf
@, =|x+1’



6. A particle is moving so that its velocity is positive, and its acceleration is negative. Which graph
could represent the displacement of this particle?

A (B) Fy
X

"

v

-

© )

Y
Y

7. Which expression is equivalent to 3x* — x — 2?7

(B) (3x + 1) (x — 2) 371:{%
QEr-20+D G e fon L

Bx+2)(x—1)



Section IT — Written response
Attempt All Questions

Show all necessary working.

Question 11 (7 marks)

@ Show algebraically whether f(x)=x*+2 is a function that is bdd, even or neither. 2
« 1 shutentd forgl
brackeds, | Mark
7%7-') = él) 2, s MLt shate
=2 Li] g p(;‘f,pﬁ(})
' oA ) = £fx) QWDmamwmwm
o T - Vv oM
%) S EVEN L] 3 &ZlaMUk
} conclitaron.
(®)  If f(x)=x+1, and glx)=x*+x. Whatis g[f(c)] equal to? .2
’/é):C-F{ j'lmmk. For
2, 2r3c+2
3(C+r3 =.(cn ) *e coy l”
= Tk 2e 4 4 c 42 {
= c*+3c g LJ 2
)
(¢) For what values of k is the parabola x* —(k+3)x +4k =0 positive definite? 3
Note 'a =1 .. ave
A= b*—4ac ORI AL KT ,ﬂﬁ;—go;f

"/?iwaﬁ =3 ‘()/ the k.

= k2l £ 9 —lf T
= kiz okt o \ /
L] sl Yoz9) . = \ /
need DL O ‘
C (j . .{<I<<é



Question 13 (4 marks)

An old fridge. tosts 90c¢/day to run.

He is considering buymg a new fridge for $800, that only costs 10c¢/day to run.

@

(b)

(c)

Write an equation for the cost of running the old fridge Z'in $ per day (ét) 1
/W—W—"_“’\
L= 0-7  Sowe ot wse
rLE &o/d isdnd
Qe L/
\_‘ ,___/‘-'\/\_._L..r
Write an equation for the cost of running the new fridge ‘N’ in $ per day (taking into

account the purchase price as part of the cost)

PPV S St amnn g e o
< Same mustoke N=Sootod

Nz 800 + 0-1d inetoad o NeSeo+o-1d

&‘-’f\-’\:)-*—-\._u./ j

After how many days does the cost of the new fridge ‘break-even’ with the cost of the 2
old fridge?

O-Fo = RO + O-(of Cﬂ
O-8A4 = Roo

A =~ Lom -~ 0%

A = loom O{a_\c.l;s El] ..........................




Question 15 (3 marks)

@ Sketch the hyperbola y =3 +—-1—~i— on the axes below, clearly indicating asymptotes and
x —

intercepts

_u_ "‘3')1:.'-: -2



Question 17 (5 marks)

James walks due East along a straight, level road. At point B he notices a radio antenna (A) on
a Bearing of 044°T, at angle of elevation of 58°. After walking 4001117\ fie reaches point C
where he notes that the Bearing of the antenna is 322°T .

A
Pom\lﬂ o*{oner_
many Shuchents  coudchnot plotes
 the 2-p 9mP|n.
h o (abed becatngs ol e levectTon
og. ke LApL =4 VT
N ) -
N \ S I—'\-[ N & tmk@ 2 Bo(’,: 90
A - A
&) s .
44
46°S ﬁz" ) 222°
B S
: 400 ‘ c T
. lahred. Hhern
(a) Calculate ZOBC and £OCB and vand Z4BO on the diagram above, 2
— all 3

]:-l-"[ /LOfaC — GO —44 = 4£° 7 aned Nem A)azfra.w\ C‘]
LlocB = 323 -270 = 52°

Ny

O .
Calculate the length OB to 1 decimal place. ELRIC 6"-5-2) 2
() gth P 20 dwdetlks auecd e
) . g%f—- Cory fore
4o wAd chon e [ M\\;;ﬁca
OB, = 4wo E\:[ t:—l" Ciae pufe
sin 52.° Sin &2.° _ s used an
.08 = oo x SinS2° = 318-2 g, C‘jhew{w
S{‘hgl o ft / s Loetrex

~13 -



Question j4(3'marks)

@ Convert the formula for the Area of a sector 4= —G—n'rz to radians, show all working 1
360 —_—— :
lots of stuslenp cortel -
A= o x ITr? Wt ep 350“ =27
360
= & x-pzl—z = 1 P L
2. ?‘ ' -
(b) Calculate the Area of the sector shown below 20m ’ [
A=t 2
P
= 4 s 20" 5 T
2 2
= Sp T _m> [ 7
3

PR
G e T
LSSy Yool Gruad oy
: . (2 (25,
(c) Calculate the arc length of the sector above a2 dece med Lo 1
/_, Y 2 ajﬂf beebeg.,

/Z::—VG" b) g— ) M aw\,gwﬁfc’;j
Z..20 ¢ T / o olog mal pees
la
..... =3 o "y
3 Yonnd

—15 -
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e
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Question 21 (3 marks)

Prove:
sin @ + sin & — 2tand .
1—sing@  1+sing - onvsec
Lig ‘
............ T L X d BN R ELLPNE - drn@
_____ [ —ame /+armne (+grtn& -t ©
[~ afnlc [ -—arn?@.
G g rn?@ = Ca-;l_a"@
e L]
corts
= 2sag/inc L — 2 e © foae Cq
Cories Loz

Question 22 (1 mark)

Differentiate y = 4x”

~17-—



Question 24 (4 marks)

(a) Differentiate vV2x + 1

Ve
Yz (2 t]) i
..... 4 Ger0). D @J@f o)
................ - ’ - 0
/LA ) g , ﬁ

-------

.........

(b) Hence, show thaty Xy’ = 1.

\ ,,\Y = LSZ)U’( X S —

!
\J

(c) What does this imply about the behaviour of y' as y gets large?

........ %‘7 bew//w % y“i’% ___>o€ L(j ___>§
..... or Z\(r%&hawfwa” ©.a. [P

o7 ."



Question 25 (3 marks)

Differentiate from first principles, the function: 3

1
flx) = sz

2
@o = ;‘ X ﬁ/)v(/) = '7/';1 /)(,1_4)
...... =L k)

. e ) '
i by é’i~/ - M
f g = e SEOETE —2 00, )

e A ot =0y R cocrech sebotiiden
e L the

—-u

[~e s r_____kg @@f)l‘\/t-tp/&

BPNRYE STONY STV W
Tlee LT Y Sl=

wohen LSAA -

I‘T}MJLD]}) ord aef ar\dw/;’iel -/ie,/wlﬂaj dﬁ%}/ﬂﬁrﬁ 3/

Question 26 (6 marks)

.......

(@) Find the x-coordinate of the points on the curve y = x3 — 12x + 1 where the normal 3
has gradient ;}.




Question 27 (2 marks)

For the given function, find the value of a so that the function is continuous.

f(x)={ 2x+3forx <1

—x*+aforxz=1

Solution:
2x+3=-x"+q (1 mark recognising stating/condition of continuity)

20 +3=-1) +a
S=-1+a

a=6 (1 mark for answer)

Marker feedback: Student must state condition of continuity by somehow indicating
equality, then correctly solved for a. A concerning number of students found a = 4.

Question 28 (7 marks)

A particle’s motion can be described by the function x(t) = 3t2 —~ t3 where ¢ is measured in
seconds.

(a) Find % and %.
Solution:
x(t) =3t ¢
% =6t—3¢2
X=6-0¢ (1 mark for both correct)
Marker feedback: Mostly well done.

(b) Find times at which the particle is stationary.

Solution:
x =0 for stationary
6t-3* =0 (1 for statement x = 0)
3t2~-6)=0

t=0, t=2 (1 for both answers)

Marker feedback: A concerning number of students did not factorise correctly to
find two solutions.

(c) Describe the motion of the particle at time t = 0.
Selution: The particle is stationary at the origin (x = 0 must be mentioned),

att=0 but experiencing acceleration in the positive direction, so it is about
x=0 to start moving (v = 0 must be mentioned) in the positive
. direction.
v=x=0
a=i=6 * 1 mark awarded without calculations as long as both origin

and start moving mentioned
e 0 marks “Changing direction”
* 0 marks “not moving but at increasing rate”



(b)  Show that the gradient of the tangent to the curve y = ﬁ{ iszeroatx =~-landx=1. 3

I u=2%  y=x¥

U L : M( = V' = Y.

e ((7617’“')4' D

Voef

— =t —CD [ic Ysehet
...... o B> — O par erva
M‘: o = “g)(l"‘j__ 7& }jg)—a
U ) OF assfmiry

Lolsn = — (O @( ﬁ}\q/(_ SN

Y= %y pepireo], e, /fd// o}o/l«-%
‘;.—-'ﬂ /
Question 27 (2 marks)
For the given function, find the value of @ so that the function is continuous. 2

_(2x+3 for  x<1
f(x)*{*x2+a for x>1

at 1 2oy j= s "@7‘0‘/
2. 3= ) < %ﬂdf%&%bj
5T = (< Cgf\ob“)\t)n @r‘ CO'\Huwr/7
s = 6
—= ~©O g%f anSees/

—21 -



(d) Hence, or otherwise, find the distance travelled by the particle in the first 4 seconds. - 2

) = —
2(2) = Lot 7
= el HL@\J
X T - ¢ pestoh

{‘)M\'J& j\_a» W D-g um})_
l 0 Qg)! Ce(CcD'

ﬁ/\&Wo\)\j”\ cof” ot

o b

Assessment continues on the next page.

—23—



(b) Sketch the derivative of the graph given below.
A

>
+
,{-—
+
A
e
L/ ] -+
y et
Maﬂ’”
[ sk e dhope /?W""
[ raxk tn&}fw
| reaxt : gl

—25 —
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(d) During what time interval of ¢ was the drug amount in the bloodstream increasing, and = 2
during which interval of # was the drug amount de reasing?

. 4mMe U h Ly gﬁé o }‘0
‘7‘%‘:@~ At F Vi andwh o v

O < A <L,7C°“—-.aina»fﬂnp

-
¥ L Gy, _l P S S -
1o/, LU 0¥V TRTAE
(e)  What was the highest amount of the drug in the bloodstream? 2
(SN
er A =76 iyored P vl
"2 G Y Y e
A t6 )T CTS G v rel fam
..... A - 8% é\) . /g— ) WP PO
- L) / YWVI \ﬁ/ ’
= A A b it
v T ‘Z,Vﬂ(
%7’ gb,ol"Vl?Vv! HWyv
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