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MATHEMATICAL METHODS (CAS) UNIT 1

EXAMINATION 2
Monday June 6™ 2016
Reading Time: 11.30-11.45 (15 minutes)

Writing time:  11.45-1.15 (90 minutes)

Instructions to students

This exam consists of Section 1 and Section 2.

Section 1 consists of 12 multiple-choice questions, to be answered on the
separate answer sheet. It is worth 12 marks.

Section 2 consists of 13 extended-answer questions that should be answered in
the spaces provided. It is worth 73 marks

There is a total of 856 marks available.
All questions in Section 1 and Section 2 should be answered.

Unless otherwise stated, diagrams in this exam are not drawn to scale.

Where more than one mark is allocated to a question, appropriate working must
be shown.

Where an exact answer is required to a question, a decimal approximation will
not be accepted.

Students may bring one bound reference into the exam.

Students may bring an approved CAS calculator.




MATHEMATICAL METHODS (CAS) UNIT 1
EXAM 2
SECTION 1

ANSWER SHEET
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MULTIPLE-CHOICE QUESTIONS

Question 1 Question 5
The equation of the line passing through the The graph with equation y =6x* +x—2 has x-
points (=1, =3) and (3, 4) is: intercepts:

4x+Ty+25=0 P 71

dx—Ty+5=0 (A xz{—u,w}

4x—-Ty—-17=0 | 32

Tx—4y+17=0 A2

Tx—dy—-5=0 B A=y 2}

o QW >

1
C X=s——
Question 2 { 2 }

b o o\m

The exact distance between the points 1 2
(=1, 5) and (5, —1) is: O = 23
A _ 276 E %= {1, - 2}
62
42
12 Question 6
243 The radius measure of the circle
9(x —5)2+9(y + 2)? =81is:
Question 3 A 9
The expanded form of (3x+2)’ is: ¢B )3
A3x’ +8 C 3v2
B 3x +12x+8 [E) g;@
7T 2T 4 58%" + 36248
D 27x +27x +3x+8 _
E 32 +6x% +12x+8 Question 7

The maximal domain and range for

i (x) = +/5—2x respectively are:

Question 4 A (-, 2.5)and (0, x)
Solutions to the quadratic equation B (—o,2.5) and [0, )
2x* +4x-3=0 are: C_ (-, 2.5] and (0, =)
A x={-1%40} (D> (=0, 2.5] and [0, )
{_ 5 im} E (-, 2.5] and [2.5, )
B ) x={—==*—
: 2
C x:{—li\/E} Question 8
4440 When 6x° —5x% + x+3 is divided by 2x + 3,
D «x= . ; ' .
4 the quotient and remainder respectively are:
A 3x*-T7x-11, =30
E z= {l ix/%} iy .

B J3x*—Tx+11, -30
C 3% +7%+11, =30
D 3x*+7x-11, =30
E 35 —Tx —11, 32




Question 9 Question 11

The range of the function shown below is: The logarithmic form of the statement 729 = 9°
¥ .

log, (729) =3
log, (729)=9
log; (9) =729
log,:5(3)=9

(-2,0) (2.0)

L
=2HoS O W e

-1,-3)
i l0g;59 (9) =3
(3.-5)
A =, 3] Question 12
B [-2,2]
C> [-5,0] e
D [-30] (3mnt) |
— is equal to:
E [-5,-3] 4(m6n3)1
K o0
Question 10 AL
3 L
The expression ————— is undefined when: 4m
x"—5x-6 ;
A x=0 c m
B x:—Lx:6 2n’
8
C x=-3x=-2 D On?
D Z=65=1 4m’
E x=2x=3 E 9 -
4m’n?




SECTION 2 EXTENDED-ANSWER QUESTIONS

Question 13
Find the equation of the line which which passes through the point (—1, 2).and is perpendicular to the
line with equation 2x —4y + 3 = (.

A = L3
\ 3

33"i1:+?r'=% e T A

L) \J_’l‘——l (x“f'IB
\3-1"—""2DC“2
\b», T

4 marks

Question 14

Write down an expression to represent the midpoint of the line joining the point
(3k, 3h + 1) with (4 — 5k, 2h =5). Then simplify if possible.

i o, +X o X a
iML‘aLPOW\'\’ ( e .
)

(G’Lﬁfjﬁ) Gk +1)+ (2h- 5—9
- P
)

72
R 4 -2k L -4
s L=, 22

> (o, =)

3 marks



Question 15

(a) For the parabola with equation y = x* +5x -1, find the vertex by completing the square.
o £ -
v (o 5 4 ({) ) N (%) =
= (x+5 ) * o BE B
2 < ';F"
( ;)1 29
= k 1
. =5 =21
<o verteXx et ( -, —-%_—“)
(b) Hence find the domain and range.
Doua«t ! [K
. [-29 )
Rmuﬁ% i [ —, 0O
(¢) What translation would map the parabola y =x*onto y = x* +5x—1?
(rf‘awxs ‘cu-L‘ov\ 9‘(6 "E uwt T35 ngq/L'v-e (j a/{oj Ate >X-—a>iy
4 [ . c:-F z o Ve/'*)—»‘ca,/( Aow /
yans + wn ) J LT DL—:j %&

5'&&5

2+2+2=6 marks

Question 16

a) Write down the numbers in row 4 of Pascal’s triangle.

|l 4 ¢ 4 |

a) Hence, expand (2x — 3)*, using the binomial coefficients from Pascal’s triangle. You must
show at least 1 line of algebraic working.

(23t = | (2)7 + (4(2°(3)) + L (2) (Y4
a(2) (-3) + (3)
SR A — YL $216x - 2ilx +&!

(1 +2 =3 marks)



Question 17
a. i On the set of axes below sketch the graph of the relation

f:[-4,5] > R where f(x)=2(+/5-x)-3.

Indicate clearly on the graph any intercepts or endpoints to 3 decimal places.

ii. Write down the domain and range of this relation.

Domafw ,' [‘ﬂ.l S-]
Romqe 1 [-3,3]

iii. The basic shape of this graph was y = +/x. Clearly state the transformations (dilations,
reflections and translations that would be needed to give y = 2(\/ )

e eeT)-
Dilation olc -L-(Cm.%r 0\0 L. a—«.-»ﬂ'/:j e Bt
2, R%{ﬁ—c o K ‘J axis

3.’T—{‘qm$ (c.;l-\‘on 0'[0 5 vadks im Pas"%‘ue_ A rect-o &/(D"‘j
Y-S

4 Timmslakion gf 3 veks doon adowg ass

3+2+4=9 marks



Question 18
a) Factorifg hen sketch the graph of

2:(=2,5]1— R where g(x) =3 —tsr42—~
Clearly label the coordinates of the intercepts and endpoints.

q ('1) = (242 )~ 3X:Z“F)
Ertpoiist (2A°) (S4)

b) Using CAS find the coordinates of the turning points to 3 decimal places. Label these on your

gt o (-0.189,24.193)
K-l_: P (3-5‘23‘ —I.??g)

¢) Hence find the domain and range. (3 decimal places.)

DC)M‘\'{’\ (-’ L, 5:7
Lomqe  [1.337, 24.173]

54+2+2=9 marks



Question 18
a) Factorise s2=5x>—2x%+24+then sketch the graph of

g:(=2,5] = R where g(x)
Clearly label the coordinates of the intercepts and endpoints.

j(;r,)": (x#—Z)(X-Z)(ZZ'?)
,Eno‘(po““‘tj (-Z,o) , (5—,‘?‘7\.)

(54)

.......................................................................................................

........................

T T T e Ree T

. RERLE Y903

b) Using CAS find the coordinates of the turning points to 3 decimal places. Label these on your
graph T.¢. (-0.52%, \'5,112?)

AL, U .52, -\-11?)

¢) Hence find the domain and range. (3 decimal places.)

Doman g ('2, g]

5+2+2=9 marks



Question 19
1

a) i. On the set of axes below sketch the graph of the relation y =

-1.
(x+4)
Clearly label the coordinates of the intercepts and the equations of any asymptotes.

ii. State whether or not this relation is a function. Give the reason for your answer.

F\)V\C-"RO")

Passes verReal e Lest
Eack >x- valoe L.c\_j ove vn-'lwa_ \-‘S-L/m..fwe__

iii. State the domain and Range of y

(DGW\O‘J:V\ % I-R \ é" ‘f‘}
Remge : R\ {- |3 342+2=7 marks
Question 20

a) Give the equation for the upper half of a circle with centre (0,0) and radius 6.
cirele .x,"‘+§]'1=3'(; CpPa L:Jf :[ﬂ: Jzé—x‘
ki = =
b) Give the equation for the lower half of a circle with centre (4,-3) and radius 2.

c\"{‘c (.e__ : (_I —4-)-14- (3 +3‘)7—:-‘f-
(33> ()"

}_,_D;F:f‘r Lwlf ) \~3 7 o (Dt‘——‘*)f*?z}

2 marks




Question 21
x+1l, xe[-5,0)

2
X

Find
a) the value for £(3).

€()=3
b) The range of, f{x)
Remqe :  [-4,0)

¢) Sketch this graph. Place the coordinates on each end point and intercept.

1+1+3 = 5 marks



Question 22

Write in simplest index notation:

Question 23

a) 277 —64" =0.

22. Solve for x in the following equations:

) (a’h)* x (4ab™*)* o) C 3a"b*" ) x 4(ab™)’
16(a_3b5)2 (2 n+zba)
L 3 -t » -2
: 'a“-b xé} CL-SLD _ (__s)?a—-_?.\bgné ){4‘0(,1!91 "
1 La™tb' T e |
o— {'3 ﬂ.? “ = 4
‘ 1E o 0 - A& e ID4 'Tx_ﬁ'
. el L ST
T 3 ‘210\-3‘«\‘]0 b‘fn-?,-?—
| &
i
== Tn+10
3 + 3 = 6 marks

2x-3

257 s 47
2>¢-3 . (26)
Z U . 261,
7> -3 = bx
-2 % 3¢

= S

€ =

b) log, (2)-log, (128)="

,of]x ( ,zg)

~ \

2+2=4 marks



Question 24
(a)

What are the values k can take for which the equation (k+2)x* + (3% +3)x+2k+2=0
has only onetational solution®

A s Ly o eak
(31&’3)2 - % (’<+ 2)(2k+2)=0O

l(‘:"'| orq‘

(b) For the values of & calculated in part (a),
solve the equation.

k="# => ﬁx2+2‘fx+/é:0 = DC:"_i

3
k-l = x'=0 >

x.= 0

(¢) Solve the equation when k= -3 . Give your answer @m.
(3+2)e> + (30 +3)x + 2(3)+2= 0

b= b ~F =0

= x '+bx+¥=0

X = 2

yi
i
o~
i+
N
0

W

3+2+2=7 marks



Question 25

A cup of coffee is left to cool on a kitchen table. The temperature of the coffee T (°C) after t minutes is
measured and recorded in a table:

T (mins) 1 2 10 13
T (°C) 80.5 76.4 50.9 39.3

a. Use your calculator to generate the equation of the line of best fit, y = a X b*, giving the co-
efficients to 2 d.p.

= %74"-}OX 0.9 Sst_ %Y

b. According to your equation, what is the initial temperature of the coffee, to the nearest degree?
85°
c. By how many degrees does the coffee cool in 5 minutes? Give your answer to the nearest
G shaa €= =S (565 51
(ools Ao [0‘3 a2
d. How long (in minutes, accurate to 2 decimal places) does it take the coffee to cool down to
48°C? _ o0 F
ez s
v pE dakes I wiy Jo ces !

fo gt o A

-

e. Sketch a graph of the temperature of the coffee for t € [0,30]
K”Q:r (0,85)
/(Q"(J ‘\\
e (70,18.1%)

'8 1 I

s L

v o ka
/

Ty {u.,',\)

24+1+2+1+2=8 marks
END OF EXAMINATION



