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AP2 EXAMINATION

MATHEMATICS

Time allowed - 2 HOURS
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES:

SECTION I: Use the multiple-choice answer sheet provided.

SECTION II:

>

Each question is to be commenced in a new booklet clearly marked Question 11,
Question 12, etc on the top of the page.

All necessary working should be shown in every question. Full marks may not be
awarded for careless or badly arranged work.

If you do not attempt a question, you must submit a blank booklet clearly indicating
the question number, your name and class

All questions should be placed in order - multiple-choice answer sheet followed by
Question 11 to 14.

NESA approved calculators may be used.

The NESA Reference Sheet is provided.
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Section |

10 marks

Attempt all questions

Allow about 15 minutes for this section

Use the multiple choice answer sheet for Questions 1 - 10

1. Which of the following is an expression for x> — 5x — 67
(A) (x—2)(x+3)
(B) (x+1)(x-6)
() (x-1(x+6)
(D) (x+2)(x-3)

2. Which of the following are all rational numbers?

A 22
(A) —0.13, 2\/6,7,0

B 22
®) 3, —0.13,7, 0

22
© 7,@, 2V/9, 31

22
(©) V5,37, —0.13,—

3. . x%-3x-4
Evaluate lim ——
x4 x—4

(A) 0
| 1
€ 5
(D)  Undefined

4.  Solvetan8 =+/3,0 < 0 < 360°

(A)  60° 120°

(B) 60°, 240°
(C) 30° 210°

(D) 30°, 150°
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5. tanx + 1
Simplify sin?x — ———
plify secZx

(A) —cos?x

(B) cos?x
(C) sin?x
(D) tan?x

Consider f(x)=E and g(x)=2x+4.
X
What are the values for x for which f (x) =g(x)?
(A) x=-lorx=3
(B) x=-lorx=-3

(C) x=lorx=3
(D) x=lorx=-3

7. Iflog,3 = 2andlog, 5 = 3, evaluate log; 15.
(A)
(B)

(©)
(D)

o U1 W N L,

8. Which of the following is the equation of a circle with centre (- 1, 0) and
radius 3?

(A) x?2+2x+ y?2=2
(B) x*?—-2x+ y*>=38
C) x?2-—-2x+ y2=2

(D) x?+2x+ y*2=8
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9. Differentiate y=42x?-8

A 1, ———as

(B) X

Y (2x2 —8)3
© xi{/(2x2-8)3

(D) 1

16x%/(2x2 — 8)3

10. Which of the following graphs is a function?

® y ® .
y=f(x) y=1(x)

X X

© v, O
- f
1 Y=t
S Sm——

X X

o——>

END OF SECTION |
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Section 11

60 marks
Attempt Questions 11 — 14
Allow about 1 hours and 45 minutes for this section

Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 Marks)  Start a new writing booklet Marks
(@) Simplify V32 — V18 + 2 1
(b) Evaluate [30—-12x3—|-30+12x3| 1
(c) Solve 93v*1 =27 1
(d) Simplify and leave your answer as a positive index. 2
111
(14 55)
© V2.75x108 1

Evaluate —————— correct to four significant figures.
7.1X5

(f) Factorise a® — 8b3 1
) Find the integers a and b such that 5 _ a + b/5. 2
2+/5
(h) Solve 3x2—-10x+3=0 2
(i) Solve [2x—3|=>7 2
()] x—1 2x-3 L 2
Express — — as a fraction in its simplest form.

5

End of Question 11
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Question 12 (15 Marks)  Start a new writing booklet Marks

(@) Factorise completely 2x? — 2 —y + x?%y 2
(b) Solve simultaneously 5x —2y =8and 2x —y =5 2
(c) Sketch the curve y = 3sin 2x for 0 < x < 360°. 2

(d) The points A (6, 4), B(2,-2), C (-1, 3) and D(0,4.5) are plotted on a number
plane. AB is parallel to CD.

y
D(0,4.5)

A(6,4)

X
Not to Scale
B(2,-2)
Q) Find the exact length of AB. 1
(i) Find the gradient of AB. 1
(iii) ~ Show that the equation of AB is 3x — 2y — 10 = 0. 1
(iv)  Calculate the perpendicular distance from C to AB, in exact form. 2
(v) Hence, determine the area of triangle ABC. 1

Question 12 continues on the next page
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(e) Three towns, A, B and C are located as shown on the diagram below.
From town C, the bearing of A is 072° and the bearing of B is 128°.

Town B is 160 km from C and 250 km from A.
A

#
[ v - #
e s’
- #
- &
'\. 'J
. Vy &
%, \,@}
. 5
Muy . i)
%, ]
., K I'"?
P #
- F.
‘%} . s
£, ;
-lf_:;; ,
g
.,
- ’;
% #
.
., #
“ "t
*, #
=, ¥
. #
.
‘B

Calculate the bearing of B from A.

End of Question 12
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Question 13 (15 Marks)  Start a new writing booklet

(@) Differentiate from first principles f (x) = x*> —4x+8

(b) Differentiate:
) y=x*-3)(x-4)

iy 1
y_ \/.9_C+x2

(iii) y=- X3
— X

(c) Write the equation of the normal to the curve y = 6x? — x + 2 at the point
where x =1 in general form.

(d) The tangent to the curve y = x3 — 3x?2 at a point A has a gradient of — 3.
Find the coordinates of the point A.

(e) Sketch the gradient function of the following graph.

y = f)

<3 2\_/4 6 "

End of Question 13
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Question 14 (15 Marks)  Start a new writing booklet

(@) State the domain and range of the function f(x) = V4 — x2.

(b) x?

Determine algebraically if the function f(x) = oy is even, odd or neither

(c) A function is defined by the rule:
x—3, x<-3
fx) ={2x+2, —3<x<0
x?, x=0

(i)  Find f(2) + f(=2) + f(=5)

(if)  Sketch the above function. Show all intercepts.

(@ Consider the function f (x) = ——.
2x“+ b

Given that f (— 1) =f (1), find the value of b.

(€)  Find the values of the constant p for which lim P 2p is correct.

x ->p X2-p? -

(f)  Sketch the region where the graphsof x + y + 1 > 0and y < 1 — x2 hold
simultaneously.

End of Examination
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Student Name. . ...uun e,

2018 CTHS MATHEMATICS AP2 EXAMINATION
Section | Answer Sheet

Attempt Questions 1-10

Allow about 15 minutes for this section.

Use the multiple choice answer sheet.

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

completely.

Sample: 2+4=

(A)
A O B @

2 (B 6 (C) 8

c O

If you think that you have made a mistake, put a cross through the incorrect answer and fill in

the new answer.

- ®

O

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 correct and drawing an arrow as follows.

correct
- - O
1. A O BO cO DO
2. A O BO cO DO MC /10
3. A O BO cO DO Q11 /15
4, AO BO cO DO Q12 /15
5. AO BO cO bDO Q13 /15
6. AO BO cO DO 014 115
7. A O BO cO DO Total /70
8. A O BO cO DO
9. A O BO cO DO
10. A O BO cO DO

2018 CTHS YR11 MATHEMATICS AP2

Page 10




AP2 Meathenghcs

SechoAn |
'- xl__ S)L‘-L) C). £ - 21"“"{'
= (I~é)(x+t) B b= 2x*+4x
2" Yy ~4 = 0
2. m 2( 4 2x-3)=0
3. Im X ~3x Y 2()“.3)(1-1):0
XL ' |
-t "X = -3 or X = | @
= b (D 0D
T+ )V’{F Ty
» 1. 09315 = ,?jx
~ = 5g,.32
il J .
= b4 - ’Ojnaff{xy
fr————’ I'UJx’\J
= 5 C’] = log. 5% Jog 3
% X
loj).\:?
4—. 4:an 0- E = 342
6= Lo 2
- =
" © =60 or 240 ~ = 7y
5. ¢’y ~ tan"x+t g - @
SCC)‘)L
-2 r 1
ST = Seeta q. Y= [(2x™-8)*
Sect N -2
e _@-*(21-8")‘)(‘1’%
= St~ | M s [2x*-8)%
- - OOQL)( IAI = A
: 4
in_g 3 @
o (D]
J586699




Sechon 2.

Queshon I,
3
a) (32-J1¢ + =2 D) J2-715x 10
= 457-3]2 + JZ ERESS
= 22 = IR-318]89. .
- g 32
b) [30~12¢3) —|~30 +12x3]
= ]30-3:,} - l-am-se] {) o - 8b3 - = a3- Cijg
= lmel = | +e] = (a-26) (a"+2qb+%j -
= (-6 .
= 0 9) 5 205
2+05 2-Js
Sg+l
0 97 =2 - 2/5-5
(32 = 3° - 4-5
by+2=3 = —2/5+5 B
Bj= ] = S ) = ""2-
y=%
— ln) 3x*~-10x +3=0
d (X' Cha 3x"=qx—X +3=0
=[x+ 94)" 3x(x-3)~(x-3) =0
Yo xy? \ - ' 2
= ( tj (31.——|>(1"3) =0
U J hl .
X=3 or X=3
= x i

586699




(-f\
) 7 6?(' L;)rﬂ
0 Jex-3] > 7 I
| N\“&J‘
2x-32 1 m — C21-3_) > 7
2x = ) ~— —2x+3 2> ]
x2S -2x>, 4
x L -2
~D X~ 2x-3
S o
= A(x-1) - 5(_21—3)
45
= 9x-4 —-10x +15
45
= G - %

586699




Qu\?ﬂ\of) [2

a) 25> =2 “‘j : § x’ Y / LQ}V% {)‘(( céﬂ ’\QY‘SKCW W\\%CN(B\

2 (- Q@m

Sr\’\g *

= (x> (y+2)

= (1-1)(1«*'1) (yt2) .

T?awaaj e (&

= 2x -8 ‘@
Vv

fub (B iabe (D

Sx—-2(2x-5) = §
Sx - 4> t0=§

< B6o /v‘/

s GRE I L,

C\mf\g \OQQ(\\:S- Cfm&%&s
Ao s Xo e\

W i
L o

586699




D, = {2 (-="

= J4%, 8"
R N
= Js2
= 2)13
W m_ = 4-(-2) (=2)- 4
~ A8
6-2 o > <k
S 1 el
= o
=, 55 =
2 Y
D) uling - p3 (E,Ll‘) ."Y\=‘-:2-
~ 7 J g = 1 =
y—y = m(>x-3)
g7 . ~
u - 4 = -éi (r X — ép‘)
J 2 = | T
2(y=4) = 3(x-b)
ZU\— = 3x —IK&
[y

M d= \ 3x (=) —24(3) ~|o ‘
~(?w€§r

] Bembie | Seelig Pad 4o s calied
VE Wehddion o D)
= | = \Eli‘ OO}T ?'
{13 |
Y

586699




V) A=+ bh
= ;_!:)\[c‘ X \JSZ _
i3 SIS
= 7 x5 2)3
Vi3
= 2 N
= 19 wu & 4

N
%

1T AR
X/ \‘%\\ fm(\g3 RSN

i Hod ke hale Soe Kw&m
L ACB =5b° | \&C RN D\é\n\f »\(\\!\3
let 4£BAC = 6 \m R, o mcno\a\te, {ea50p

§n & - Sn Sk \ N NN \“\\\

b sl / Yoo wRL Quﬁm& ;

in & = loosh Sb Q}[Cm\an gr\)\\ (QC\")QY\\PQI

A5 Al \}Q X gocXRd - —

o= 3 |

L=< %72 =180 ( covmitnor s

Lo = |p&® B

Zhe bearing oF 3 {:(0m A =  3bo-32- 10§ B

586699 = 22007




Queshon 3
a) L(x) = x4+ ¥
£ (DL%) 2 (_x+h)l- LF(\)L-H\) +4
= xri2xhthr —Ha =tk + F

-F((x) = lim {(X-'“‘) - ‘F(D‘-)

h->o L

= b xPa2yhah-tx—Yhrd — (2 -Yx+§)
h?o ) I

= |m Y+ 2yhd h* -4 —bhtd — ) hp 4y - &
h-> o L\

= Im 25ch +h* = 4k
h->0 o L

= lim b/(l){.‘l—h—-ﬂ.‘)

h>ve g }\/

= ik 2 +h =%

h->0 ettt —_—
- 2xs0-% [ ¥ for ()
= Dofs =Y f‘ |'\,f\_u,§')l {lho
' % A i Sy P
ul v { l'..:% s e e FL l(.!}". ﬂ
\ ey :
Lb\ @) 3’ ('1«2'—3/\ (x"‘i) ~—" —Uu= 12—3 \ ONEL.- ‘:
Ay o (=D w | + (20 » (x-4) . T el
o SRR 4 D
* ( V= Y
= x¥-3 4 2x*— § .

ITogx — 3

L

586699




~ 4 M e . ‘. M . ’
Motk _not deduckd

A a = i i Zn
—Q-\;;_f N ot Y Cwvif zh“f‘uf

dx
= i &2 Wtk paelihve 19ckices
E 0 - e (o phdiart 16
Coluhen  uda ; N 2
o =5 N W g
] ; X
am_ys A ~Y= X ,f\. vd
el i aAcaJo v
133 ru = ]
-
V= 1-3x
ok V‘ - _5

A (D) = (x)(3)

e { V1=3x)"

1-3% + 3x

1]

(-3 x.):

S
Dy

(O Y= b= 12

dy _ 12 — |

586699




Wy =17 = — X +1
J

x+Hw*jg:O'
~

dy y=i-3x”

7 s

Ay 3t b

axL

~3=3x*-bx

3 -+ 30

3( -2+ D)o

3L>L_0(«X“‘);D

p -

. (},,3 =9
= |
Lhen A= L Y= Ig’?)(‘\z
‘\J i
= \——5
- -2

586699




Sy ——f ,
(& ¥ 4 _ A
: 7—X 7
I N = 73{( e P
A AR
3\ )
AW
O ¥ el
4
3;—(‘(})
7 LN
N/ -
FERNYAERN A

\
\

N

\

\

K TS guedhen wads done pOOflj

586699




(Ques hon |4 o
Q) -'C(I.) = J4-x£

DomoyA -2<£ x £ 2 N
Ran\jx. O:?-_\(jél
B L) = x*
x| ﬁweﬁn{yr \
B (%) = (=x)E / SLO AN uuor’K?L
. A /
= — 4(L
—* l= = |
Sl SN A £
X g ()
Nerrher 0:3\0\

QD ) £(2) £ (<2)+ £ ()
= 2?‘+ (2x( D+2] 4 [[5) 3_]
= (=2) + (- 9\
= _ L cx\\\/ | exror
/10 e line

586699




¢ () 3

Avb A+rb

- (_Z-rb) = 235

-2-b = Q4b

—4 = 2b

b= -Q.

586699




= ZP
X%P x:._FJ_
= I!f§\ ;2&;- f’
A2p ()L‘P)C)’(-'-P)
= b ) P —
X2p Slyp / ,ﬂ'ucké?fll-‘) ‘"eC(»lU(iCll

= ‘IEI;; / no mCML& Q‘,
l ,

=2
/
A l'p k m OLQD
al ) / )(‘—7[’) )d—P d
4|0‘L: ] /\kjv”l\m’? IlftY\ ) = QD&}‘D\
_}01_:- ,Tl‘ \ xS P I\ 1/
oo ;
J 5 -
£) X+y+1 20 and Jjé(__lz
J‘:")L"! ,__‘\) J: |-)(L fesd (o 03
NRSJF(O!O) > { 0L -0
D>—o—-\ \ // . ‘/:Ivue
07 ' }/, L 3%
vV e K -3 -2 /‘ \{Z
MY‘U)) 1on ;\eclmreﬁ'
o 3 \ L_"_ ]
N/ < ,
N e
\f//' \ \\/ T:;G“Fs A f [ H \)
\/ \J Iﬂj-ﬂ:o

586699




