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General Instructions: Section 1  Multiple Choice
Questions 1-7

e Marks for each question are indicated 7 Marks

on the question.
e Approved calculators may be used
e All necessary working should be shown

Section II Questions 8-12
65 Marks

‘@ Full marks may not be awarded for
careless work or illegible writing
e Begin each question on a new page

e Write using black or blue pen

® All answers are to be in the writing
booklet provided

e A reference sheet is provided.




Section | 7 Marks

Use multiple choice answer sheet for questions 1-7

Question 1

The derivative of (x? — 5)% is
(A)  3(x*-5)%

(B) - 3(2x —5)>2

(€)  6x(x?—5)?

(D)  6x(2x —5)?

Question 2
What is the value of lim x2~4?
x—2 4x—8

(A) 0

B) 1

(C) 2

(D) 4

Question 3
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Question 4

In a raffle, 50 tickets are sold and there is one prize to be won. What is the probability that someone
who buys 5 tickets wins the prize?
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, ) d d? . .
At a particular point on a curve, ;i—:- > 0 and EJ—:—; < 0. This means the curveis:
(A) Decreasing and is concave down
(B) Decreasing and is concave up

(Q Increasing and is concave down

(D) Increasing and is concave up



Question 6

A particle is moving in a straight line. At time ¢ seconds it has displacement x = - metres from a

fixed point 0 on the line. What is its acceleration a m/s? at time ¢t?

A a= -—(75‘55
(B) - (t+11)2
© a= (t+11)7‘
O a=gis

Question 7

If a = 10*, which of the following is an expression for log;o vVa?

X
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Section Il 65 Marks

Questions 8-12
Answer each question in your writing booklet.
Start each question on a NEW sheet of paper.

Question 8 (Start a new page) Mark
a) Evaluate 5e~2 correct to 2 decimal places 1
b) Differentiate the following with respect to x
M y=2vx ‘ 1
(i) y=@-x)""? 1
(i) y=e*lnx 2
c) In Year 7 at Random High School, every student must do Art or Music. In a group of 100

students surveyed, 47 do Music and 59 do Art.
(i) Draw a Venn diagram to represent the above information. 1
(ii) Find the probability that this student does both Music and Art. 1

(iii)  Astudentis selected at random. Find the probability that this student

does Art only. 1
d) Sketch the graph of the curve y = log, (x — 1) showing the intercepts on the
axes and the equation of the asymptote. 3
N 8
e) Simplify fully ——— 2

23x><81—x



Question 9 (Start a new page)

2

a) Differentiate ro
b) Use the differentiating by first principles formula
x+h)—f(x
i) = i LR =)
to find f'(x) when f(x) = x> — 3
c) Find the equation of the normal to the curve y = In(2x) at the point where x = 2.
d) Solve the equation
log,(x — 1) —log,(x+1) =2
and check your answer(s).
e) Find the coordinates of the stationary point on the curve y = x.2 - %
Question 10 (Start a new page)
a) The displacement x m from the origin at time t seconds of a particle travelling

in a straight line is given by x = t3 — 9t, where t. > 0.

(i) Calculate the velocity of the particle, when ¢ = 2.

(i) Find when the particle is stationary.

(iii) Show that the particle is always accelerating in the positive direction.

(iv) Calculate how far the particle travels during the 3™ second.



b) James has 3 tickets in a raffle in which there are 30 tickets and 2 prizes.

(i) Complete the probability tree diagram to represent the above information.

(ii) Find the probability that James wins the second prize.
(iii) Find the probability that he wins at least one prize.

c) Two dice are rolled. Given that the total is greater than 7, find the probability'
the total is 10.

Question 11 (Start a new page)
a) Solve e?* — 2e* = 0
b) (i) Differentiate y = 2%
(ii) Find the equation of the tangent to this curve at x = 1.

(iii) Find the angle of inclination of this tangent to the x axis rounded to the
nearest degree.

c) Consider the curve y = x* — 4x3
(i) Find any stationary points and determine their nature.
(ii) Sketch the curve showing all important features.

(i) Find the domain where the curve is concave down.

(iv) Find the global minimum over the domain [-1,4].



Question 12 (Start a new page)

a) Use the chain rule or otherwise to find % when y = log, (log, x)

| y=Jx

S,

~3,5/ 2 o

Sketch the curve y = f'(x) showing the shape of the curve and the x intercepts.

e g
<i§:u
o
Vh"c
5

c) A fair dice is rolled once. “A” is the event where the score is even and “B” is
the event the score is 5 or 6. Determine, giving a reason, whether or not the
events A and B are independent.

2x+3
d) Differentiate y = In ( )
A\3x-1

e) Hot tea is poured into a cup. The temperature of tea can be modelled by
T = 25 + 70(e) %% where T is the temperature of the tea in degrees Celsius,
t minutes after it is poured.
(i) What is the temperature of the tea 4 minutes after it has been poured?

(i) At what rate is the tea cooling 4 minutes after it has been poured?

(iii) How long after the tea is poured will it take for its temperature to reach 55°C?

END OF PAPER



Student Name:

- Teacher Name:
| S‘o[()ir('s W h 9.(%(7 l Ao(\; aS'L( /
(‘ B(XAl’QXDDL 1 . aniill'cx Dg S
NS ) 9 oL
Gx(xD) b ot
c |

13 ’j/[efw 4 % C
= dxte” =
: ko
A y’ﬁ 7'.-{‘oo\{~'uw’
J o= (et g, 0"
, "_(ﬂL*DL 5 ﬁ;)am q (er\ IQW)
v o= ()0 o Euﬁ.-:a?l(}
N T *D.,jw ~°,(*Oq,;,3 A
- %h/‘ | = i%ﬁ -
A | A
—————= oY
Sa) be k)\ cixyély?:' Ciiy v = (4 -
0 6% EVESY %{55‘* ﬂ(ébx\“
| G | x T =
V= F/"ﬁ‘ 'zlz«;)(,'_
| = e luy 4 QD‘K"S(
= €~3L nLF %L/ |




Student Name:

Teacher Name:

A )
/ /7

(i F(MUS(C */4 > 5}/ |
of f

<

L;

=

ci I\D(A*""IL ley) (00

N

./ P
| 1/‘_‘,\/——%{/ +o=C
-
. w [\,N\ ‘“I’L.'Lvl’f'\) “"F(,:J’;)
| O[cg S L) ﬂr (ﬁ =~ =0 h
J: S/X,/l W’M/m ’p(l z j 3 ( 3)
— CrN L LA x =
~+z =5 + (3@ ~ =0 - h ,
’ _ [(V—\ '35&4').3(,"74/ /‘7’»"/3{& ;{//j
/ "{\?G _"!
- h‘—:c» 21 +h

= Iy




Student Name:

Teacher Name:

O\ = lm(lx) | o() %Czﬁc)"(mww’)’
%{f (gz{ (7 =1
e JT . X=L
XL g _ )= x|
M/\w =) iﬁ— 51 by s 4= o —|
o\cao( eﬂL cﬂt c/\o(mal =—-1 BJ - “'S/
Poick s (2], 4) gy =3
Jo- 4= =2(x- ) No soludion as
y L& =)zt 4 (-1 20 odd
G = x4 +4 Jou_ cont  Jeg 0
/ ‘ //\Ma/f;\le, )
v,
gz £ T
O;%’ “) %+ I ’O
’Pr stalvonaty  pis.
L =0
X+ /C)
== Sy=4 =5
('Q’UJ s fhﬁ P+
Qn x =17~ (i St ranecy  whoa
,\/M%zy«w—? v=0 '
’\J\/\ojl +=7 | 3*3"’7_>O
Vo= 3,079 34t =1
=3 h/ﬁ ’P‘ =3
a5t /+ 0)




Student Name: Teacher Name:

(nf) a - %/ 6“(’ (m \fo[ S@CGV&Oé fihY

61‘>O | #Fo{m +2 b

=3

r\a@/ «ﬂLT'ﬁ QC‘“[Cv

ot += 3,, x = O

ig'ﬁa%@ﬂ@d gOM

n -
[+ Prize - 2 28 /1T O0W
%/ ('(\‘ vV/, yw

L *L L L

iy Mins 2ud) s W ¢ LW ;
%+ Kedr - o

-ﬁ"{\") Plet loast ove PHZ«&) == Pﬂ\&o Dlizes
. ) 1 ®

= -5
el
- 45
S Y R Y N 5 O I A B A 1 LA

(L 31 32 4 S )

~ - . N /. J\_/ Q‘
> 23 3y 4 51 g3l PO =TT o0 T

4+ 2d 3@/@ '/@/@

o ﬁf@/‘{”
@




Student Name:

s -6,“*2?3("@ L\C N =) 7(
’ ésc(cx /l) :O an :29(‘[0%0,1
é’x =0 ef ¢ =2 ' ¢ i
Ne sol'n o =109 iy Sub =l ity %}Z
OC;(OD\,,l va(\/ saloTisn M=, afﬁJWM’kL
J / ﬁ%&*@(/'f}’
QWL d 1\ °
>/ -)= l 1(90/3 -
>/ =) [, 1o ~{«l~“l la)_
dity M = tan © )y -4y
1.2 = tang =4 g =0 For
(9 /'+av'f'(l( l\ ¢t | lovaly Qem’h,
0 =35 4’ 'Y b(g(” *é) T/(b
x =0 3
o= Do-14x
Whon =0 = =0
Fufthr 5T,
K- 0 |
fﬁf -1t 0 -%
. Hetizgtol Guflexion ot
(0 0) .
wl’bm X’ = 5 %>O
- M\mmum ml CB ";7:ﬂ

&



Student Name:

Teacher Name:

W

ity CO neaNe o@ ow/n

(i) ﬁ
]

on 4B <0

A

2x*-2dx <0

ENES ~25r> < ()

\/
m

(<x <)

civ) C(oba( MmintmuM (S
—927.

\‘34
>

o

w(«—

o PCA)PR) =

HQ/VICC/ 4 CEMG{ B af e (V\JL i\g«\@lod/

N ov= (55T

s

\/

)

/

Vi

l Clx+§

C33(,/}

J
Zfé{’ 1{%3 —

3x

©




Student Name: Teacher Name:

e &
W o n +’4’
T-95.70e "¢
T =29 4o pesrest o(fj(ea
G T 70,04 T
At +~:4f |
=0 F
AF =70, —04 e
= 570 it
G 55 - l?ﬁOe’“*’
30 = 70”0
,}7 _ e/,o-ew
-lOa % = =04+
.g) Jr 00\,&37 |
“1"6’?
= 2| mfm}%&s‘.




Year 12 Task 1 Advanced comments

Question 8

b)(iii) Quite a few students made errors with this question. Many failed to realise that, to
differentiate this, the product rule was needed.

c)(i) There were many errors with the drawing of the Venn diagram. Students made simple errors
here and failed to write the correct numbers for music, art and the intersection.

d) This question was poorly done. Many students failed to draw the correct shape of the graph and
failed to identify what type of translation was occurring here. (i.e. the direction of the translation).

e) This question was poorly done. Students failed to, initially, rewrite 8 as 23. If they did not do this,
many issues with simplification arose. Students also failed to use basic index laws correctly.

Question 9

a) Forone mark the quotient rule was unnecessary — you could have simplified first and made
the question one marks worth of work

b} Setting out was terrible, must revise first principles and set your work out carefully

c) Many found the equation of the tangent instead of the normal, some forgot to substitute
the value of x in for the gradient OR did not give the corresponding y-value (it is not
automatically 0)

d) Lots of algebraic mistakes and incorrect application of log laws. Many did not test their
solution OR worse, told me that the log(-8/3) could be evaluated. The restriction here was
x>1 not x>0.

e) Did not require the nature of the stationary point — time wasted. Care needed in the algebra.

Question 10

a)(ii) Some students incorrectly solved x = 0. The particle is stationary when v = 0. Also,
you must dismiss the negative answer (and should write £ > 0) as time must be positive.

a)(iv) Few students in the cohort got this correct. During the 3™ second means you must find
the distance travelled from t = 2 to t = 3. You were not asked to simply find the
displacement att = 3.

b)(i) Many issues drawing the correct tree diagram. For James, the two options for prize one
were to win or lose, and the two options for prize two were to win or lose. Setting this
situation up correctly led to success with the fractions on the branches.

b)(ii) You cannot simply add 2/29 and 3/29 to find the probability of winning the second
prize. To win the second prize, James had to either win both prizes, or lose the first and win
the second.

(iii) Most success was students using the complementary event, 1 — P(wins no prizes)

¢) Those who drew the full array diagram had more success than those who did not. ‘Total
greater than 7’, does NOT include 7, the sum must be 8 or more giving a reduced sample
space of 15. Out of this reduced sample space, 3 total to 10.



