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MATHEMATICAL METHODS (CAS) UNIT 1
EXAMINATION 1

Thursday, 4" June, 2015

Reading Time: 5 minutes
Writing time: 1 hour

Instructions to students

This exam consists of 13 questions.

All questions should be answered in the spaces provided.

—|There is a total of 61 marks available.

A decimal approximation will not be accepted if an exact answer is required.
Where more than one mark is allocated to a question working must be shown.
Students may not bring any notes or any calculators into this exam.
Diagrams in this exam are not to scale except where otherwise stated.

FORMULAS

Function and Graphs

9

X, +x +
Distance formula d ,, =\/(x2 -x) +(y,-y)’ Midpoint formula x,,, y,, =( ' 5 x M 2y2j

Straight line graphs

General equation y=mx+c Gradient — Vo=
Xy — X

Equation through point (x,,y,) givenby y—y, =m(x —x,)

Difference/sum of squares and cubes Expansions
a’—b* =(a+b)a-b) (a+b) =a’ +2ab+b’
@’ +b' = (a+b)a* —ab+b?) (a+b) =a* +3a’b+3ab> +5°

@ -0 =(a-b)a* +ab+v?) (a-b) =a’ —3a*b+3ab* - b°
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1 Solve these equations for x:

(@ 3x’+81=0 ) 1 2
€ e ICEAL
AL CX -5
3 3 ba-s = 2x tH
L= (-3)
gl = 9
17
2 + 3 =5 marks
2 Use the factor theorem and division to factorise W(x)=x" —5x* —2x+24
V()_) - B-2o -t +2¢ £0
0(~) ==8-20+ 4 tik =0 D (2+42) 5 & Afactor
L i
X"~ 2
' g k12-72+/1)
xi2| xo-sxtax+ay o) = (X2 _
-0 4a = (x+ z)(xwl 76“5)
-Ixt-2%
Xt -y
(2 +2Y
12x t24
i - ol i
)
5 marks
Let f(x)=-3x*+2x*-3
Evaluate: e
) f(-1) = -3(4}” + 2(-!} -5
ool b IEL =5
—y 42 -b =Y
i) f(+/2) .
r—b(l") + 2(2%) -3
oo ”ble + X =

2 marks



4 Expand

@  @x-1)x+1)1-x) k) Gx+2)
; ; . 3
= Lax=Y-z%) - (32)%+ 3(30) (D B P+ (2)
T AR I G s 1P 5ux 3 X+ &

d ‘Z’LB"\’IZ“" 22~

2 + 2 =4 marks
5 Factorise the following completely
4x* +2x-2 3x’y —12xy° x* -8
. il z A .
=) (20 + 2~ =3?¢j(l"‘j) (-2 xtr2x+4)
<2 (axtr2x % -1) = %1\3(7& Zjb&l&)
s C 21L)LV(‘) "‘sz—t’ls\
— 2 (oer )2 —1)
3 x 2 =6 marks
6  Simplify this expression using appropriate logarithm or index laws
. : o &g 62
9gx+d o 56 LS/L)LT - & A < (o% <
VT S Emma T o
(53) s
X1l
- S
S bﬁ—&
s LAl —C‘ll’;)
e 5
4t q
b) 3log318 +log 32 —2log 312
, %
3o .0 7
;‘?] VBX B XHE X1
L) =
% W x i g
lagax x Q)
3+3=6 marks
’:)‘jé?l :
= loq, 2



7  State the domain and range of this graph

DOMCUL.; (——5( l)
KAMéL EI/ 8)

—4 —Jz\g/”i'i

2k 2 marks

8 Forthe function f:D — R, f(x)= 2(x—2)2 +3 find D, the largest domain for which the function is 1:

1 I
[
\':6/2,5) 2 dnsuwes ypostble ¢

e by 'C*o&,l} or (:,2,’95)

(
[

2 marks

9 List all the transformations that have been applied to the graph of y = x’* to transform it into the

graph of y:%(x+4)2 +1
L Dilakion 4 it drom X -axw

o trve clircctroa
2 /Fr‘a/.slahom 4 unilxy A LA /‘15:747‘7/& 2k

gg e X—OAKSS
Jhn paszt/fé ir ecton

P . ) - A
lrandleGon. (¢ unib

- ﬁ He O‘M—-a}ds

3 marks



10 Consider the points: A (5,-1) and B (1,3)
(@) Find the distance from A to B.
Express your answer in simplest surd form.

d - lew’g) e +(32~-3(>1
= JQ-s)y " +(3-\)"

o
T4+ 42

—

JBr = M”-

= ¢Jz
Find the midpoint of the line segment AB

(b)

X, tX W, +Y,
M= (_LT*, )‘L‘Z‘j>

- (3,1
()

Show that the point A4(5,~1) lies on the line with equation y =2x-11.
b 2=k, Y-

= 2(%) -1
= =]

—

Kits

(3/'!) oloes lie on ~the 67'646{{’70,;
(d)

Find the equation of the line that passes through the point 4(5,—1) and is perpendicular
to the line y =2x—11. Leave your answer in the form ay +bx+c¢ =0

br L dines P&fpf’/sztfwéar r
Line (-

Mim, =~
Mo~ o
M, ==

Uz Mt

6(,(6 /1:\ (5/"{\/\
~) .
=i = ’2(§> 1+

It =
c j’;—sl)‘-‘t— 1=
i, =S 2 X4
2 sp =8
r T Arlu~3 =0,

2+1+1+3=7 marks



AYtL 4 =0

AU~ e W= Yk X =0
B o : AN~ O
x’%éif(qﬂD 2474 DY=12 (e.2)

11 Sketch the graphs of the following, labelling axes intercepts with their coordinates.

7 23 Y¥r—4 =0

(@) 2y+x-4=0 (b) x=-2
s S R T T 1 1 11
F i K= T
T - """ é"""".:::::::ﬁ"""; """ SR O N O T O O
S ; ; ;
; : . N ] :
__________________________________________________ ST
T . \\ R
------------------------------ o e e e ;
7 -6 5 -4 3 -B -1 0 1 2 3 4\\.5\' 6 7
‘ (4, C it S
_______________________ et <
U O O OO O ) I YOO U U OO U OO OO O O O O O I
AU U U 0 A /2 M O U M O O

2 marks
12 (a)  Sketch the graph arN(x) =4 ~ * + *<0
%) =
i ’X -4 , x>0
Lo z o \
""""""""""""""" NN , P
_________________________ = S s\ e . R T A
a Vi B
.......... q -
......... —/1:- +
v
(b)  What is the domain and range of f(x)?
Clom/fi/'w s A l‘fmj ¢ [-¢ / 0
(c)  Find the value of 7(3). ,?(}') <@>L._,, b =5
(d) Is f(x)a function or a relation? Give reasons
valye |

'F\/U'\MOVI\ _ lalin 24 w/zl%& tlﬂl/) (}V\/L\ﬂ ( MI/I/?VLZ %

3+2+1+2=8marks



13  Consider the curve with equation. y = % -4

(@) State the equations of the asymptotes.

115/ 8-:"%

(b)  What are the coordinates of any axes intercepts?

WK Int A =0 qu/t X =0

o | I I
e o= =8
LET—‘D(/L-‘/ :‘43)

X-b= ~ (3759

, (o ~4’};)
D 1=5%

(c) Sketch the curve. Label all axes intercepts with their co-ordinates and asymptotes
with their equations.

.1:3, |

END OF PAPER

2 + 4 + 3= 9 marks



