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MATHEMATICAL METHODS (CAS) UNIT 1
EXAMINATION 1

Thursday June 9" 2016

Reading Time: 2:00 — 2:15pm (15 minutes)
Writing time:  2:15-3:15pm (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 65 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

3

¥ 4% + ¥,
Distance formula d ,, = \[(xz -x) +(, = 1) Midpoint formula x,,,y,, =[ : 5 P Zy_J

Straight line graphs

General equation y=mx+c¢ Gradient m= Y2=h

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

Difference/sum of squares and cubes Expansions
a*—b* =(a+bla-b) (a+b) =a’+2ab+b’
a?’+b3=(a+b)(a2»ab+b2) (a+b) =d’ +3a’b+3ab® +b°

@' b =(a—b)a’ +ab+b) (a=b) =d* —3a’b+3ab’ - b’
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Solve these equations for x

@  6(x+2)=dx—1 (5) 3 5
Lo $12 =4 -] x+2 %
Dx=-13 'SL':S—(X'*Z)
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2. Use the factor theorem and division to factorlse P(x)=2x" _x P i
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3. Expand marks
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- ?I— r?)(,x, + 5494 +2?
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Factorise the following completely

4,
(a) 2x* +54 (b) 12a*> +8a—15
= g (2% 2?) sl 3 |€o ~10a =&
3. 3
= 2(x%3) = Lo (2a+2) - §(2a43)
=2 (>c—r3Xac: - ?m-lf‘f) = (é&_SXZQ_,-\' 3)
(c) 18a%h =2b (dwse come the square method”
- Leave your answer in-€xact for
.: Zlo(qqi‘_') o i yexact fornp
- 2 E( (3&.)1— |> = (L.‘.).Z—f'Zw—F \) ] = 3
= 2 b(3at Y- 1) = () -2
- (w+\+ Z)(\.-H» \‘-2)
e (w+3_yu w lj
4x2=8 marks
1 e o | |
5. Use the discriminant to predict the number of solutions and the type for the following
equations DO NOT SOLVE
a) x’ —6x+8=0 b) 5v* —2v+1=0 c) 3g-10=0
a=\ b=b =8 |a:z5 L:-2 er) |as3 L0 c¢=-\0
g i
A:L -4";\.«(. A: 4,2\0 A:‘ol"”'a"c-
= G =& &
o= —~ ®© 4+ 120
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6. State the domain and range of (x+1) +(y—4) =169
Ccr‘cle_ ce ndoa (-\) 1—) =32
/
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7. (a) Sketch the function y = l—ﬁ,where -2 <x <6 Include any intercepts,
)

endpoints and any other main feature(s)

"’*’?f J\&*‘ﬁt‘i y=), x=2
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(-4 R -1.%) | (6
12227 N
Dx=0,¢ e B B S A W e 2l
BB ot o AN
Jy:—z )3.’_:;(9 = \ ' ',\’iﬁ
s =% b, Jempci. . N
L SR R LT "
= --'J‘ ( :}‘ -4
-;‘,3, T T T
( I F
b) What is this shape called?
//’;UV\CUS

c) What type of relation is this?
Funof-—.‘ovx , Pang -‘-o one_
d) What is the domain and range of this relation.
Dowmain:  (~2,2) U (7, é)
X angR (-9, %)

4+1+1+1=7 marks
8. State all the transformations required to transform the cubic y =+/x to y=+/5x-2+3

= V'S‘/(;c—'-g 45
D Dilakon of & oniks fom wmams
@ Fesldbon o€ & Lnids posdie diecton of xcraxs
@ Preondadion f B snit pos e irecdiey ©F T

3 marks



9. The perpendicular bisector of a line segment is the line passing through its mid point
and perpendicular to the line segment. Find the equation of the perpendicular bisector of the
line interval joining the points (-2, 5) and (4, —-3).
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x2 . Xzl
10. a) Sketch the graph of A(x)=

T |

b) What is the domain and range of A(x)?
Do rv-\a»: @

Qan’\ﬁﬂ‘. (-00)’[:]\)[0)00)
c) Find the value of A(l).
~ (D)= -(Y)
: - |
d) State any value of x for which the function is not continuous.

== |



3+2+1+2=8 marks



11.  Consider the equation for a circle: x> —4x+y* +4y—-1=0

a) State the coordinates of the centre of the circle and the size of the radius.

I Tl = N s e oy Wi b e s ey i Bk 2
(e =2)" +(3+Z)1c—-‘7 =0
(x-2)* +(4+2) =37

centre (7_,“2) , rolivs

Iy

K

b) Sketch the circle (do not calculate intercepts for this question)

3+2=5 marks



12.  a) Slmpllfy il Xg 0
-G x X (2
(2%3)

4n

= 3 X’Zgﬂx’)\‘P\
S
3 [A
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13.Consider the function 4:[-1,2] > R, A(x) =2 —x
a) State the range of h(x)

[0, 3]

b) In full notation, write the inverse of h(x)
= R
_SD {hverge |

> > LY
_-_—> :j': L=

S0 f*}[o, 3] — K, -(q(t) -

END OF EXAMINATION 1

b) Simplify 2log,,3 +log,, 4
= lon..(3)" # Loy (1)
= log.. (%)
=\ og.. (36)

4 marks

2+2=4 marks



