MAV Mathematical Methods Triad CAT 2 1999 Soluti

Trial CAT 2 Answers & Solutions

Part I (Multiple-choice) Answers

. P 2 D 3 C 4 € 5 C
6 D 1. € 8 A 9 A 10. E
I1. E 12. D 13. E 14 A 15. C
16. B 17. E 8. C 19. B 0 B
21. B 22 C 23 A 24 B 5. C
6. ¢ 2. B 28 E 29. D 30 A
il D 3. D 33 C

Part I (Multiple-choice) Solutions

Question 1 [D]

The point (4, 0} is substituted

A. 024+ 3
0=-13

B. HOy =3+ 16
0=d

C. My #S(H+ 12
(]

D. 4{0}=-3(4)+ 12 Only passible solution
0=0

E. W=+ 7
0=-9

Question 2 [D]
Interchange x and ¥ to oblain the inverse.
flxy=-2+3""
x=-2437""
x+2 =30
r+2 pryes

3

E;H%TN\E-_

T.om‘auuwwvnuht

11 x+2

—t—log (—) = !
3*2 g, { 3 Y= J(xy

Since the domain of the inverse is the range of the
function. the range of f(x) = ~2+ 3™ is (-2, o) and the
domain of the inverse is (-2, o).

Question 3 [C]
The period is halved and the amplitude is doubled.

Question 4 [C}]

Question 5 {C]
. R -a+h
x-value of lurning point is given by T

Mininunu value of £ then i5
—-a+b b-a
752)-(55)
Question 6 [D]
Al (b, 0) the graph has a tuming poiat, which suggests that
{x - Y must be part of the equation. Therefore A and E
can not be considered. (e, 0) creates another factor (x - ¢).

Therefore C is not the solution. The graph is a negative
quartic suggesting that a < 0, Hence D is the answer.

Question 71C]

Whenx=0,fix)= €® + ¢, Therefore only C and D can be
comsidered. Tf positive values of x arc used then e™* Ewill
approach zero therefore f{x) wilk approach ¢ and since

¢ < 0, the graph of f7x) will be below the x-axis.

Question § [A]

y={x - 3F + +is Lansfonned from y = x° by

1. + 4 suggests a translation of 4 unils parallel to the
y-axis

A x — 3 suggests a translation of 3 units along the
x-axis

3 The negative sign produces a reflection in the
xX-axis,

Only response A has all these characteristics.

Question 9 [A]

fo=2x-2+2,x€[0,7)

Atx=0fx)=10

Mx=Tfx)=52

The function is a quadratic and the minimum tuming point
occurs at x = 2. This point is withit the domain and
therefore will be the minimum point for the range.
Atx=2f0)=2

Thereflore the range is {2, 52)
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Quecstion 10 _H_

“Undefined” in the middlc of the data table does not
suggest a quadratic, exponeniial or logarithmic function.
Therefore only the two reciprocal functions nead be

considered, Since the data is symmetrical on cither side of
x = 1, the answer must be E.

Question 11 [E]

The shaded arca can be calculaied by integrating flx} — g(x)

between the values of  and 2. This would be represented
by the following:

[ £ - gty

Questior 12 [D]
1
_ai 2 dx

U 1
_H (3x+2) g.q n_ﬁ.__mnuk+mv;‘u
ﬁh 3+2) QI_HPAA.ZL

2 12

1 i

— - — ('
o]
%@:@T@&&

12 12 12 4

Question 13 {E]

\AluWﬁqlux.«+~uﬂW&u |W.«|u

fix) u.«uw self{x)=-1

I—HRIW.HHIH
1 2

Substitutc into the original cquation:
1, 7.3 21
H?.UIMTMXM,T ry

. 1
Therefore the coordinate is T.w,s uﬂv

Question 14 {A]
Al x=10, y = Zsin(0}
sLy=0
= 6oos(3x)
alxr=0 = 6pos(0}

= 6 (gradicnt of the tangent)

&%M%H%

The gradicnt of the normal to the curve at this point will be
- since the normal goes through the point {0, 0), the
6

. 1
cquation becomes y=~—x
6

Question 15 [C)

The area of each of the rectangles is:

Large rectangle, 2x 1 =2

Small rectangle, 1.5« 1= 1.5

Using symmelry there are 2 of each of the rectangles.
Therefore, the (olal area is: 2+ 2+ 1.5+ 1.5 = 7 squarc
units.

Quocstion 16 [B]
Minimum valuc is -3 -1 =4
Peried is % =87
1
Question 17 [E]
cos2r++3sin2xr=0

J3sin2x = —cos2x
1

an2x = ~-—
Vi
uauanw. u.ﬂlH.:
o 6
uN :a
X = —_—
121
Question 18 [C]
sin{3x}=1 O0<xsm
3x=Sin (1)
unnH.mH.eh L
272 2 ,
A 5t 9 :
P e e PR
6 6 6
The only solutions that are required are (he ones in the
above domain. These are M mM. the sum of these
solutions is ®.
Question 19 [B]

The period of this graph is —— . Since the period is n,
b =2 Only Band C canbe ooaaﬂoa. The correct oplien
is determined by the amplitude.

From the graph the amplitude is W

Question 20 [B]

3x(1+log, x* —2log, x) = 3x(1+3log, x-2log, x)
=3x(1+log, x)
=3x(log, 3 +1og, x)
=3xlog,3x

Quesiion 21 [B]

(2x-3 =(22) —9Q2x)5 () + °C, (2x) 3 - *C(2x) 3
"I-ﬁ...u xNowuXk.
=-84x1728xx"
=-145152x*
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Question 22 [C]

The resulting function must be one-t0-ons, C, D, E all fit
this scenario, but both D and E are outside the domain,
since -1 and 3 are excluded.

Question 23 [A]
dlog,{2-x) 1
. - (-t
dr - uA )

dv
—_—= log, (2~
ol P R

= 1r|+_om.ﬁ - X}
x-2

"

=log,(2- a-h
-X

Qucstion 24 |B|
.Tm )+ (dx- 2 e =

uw Geo2y —cos(3x) | +¢
3 3

Question 25 [C]
Using the quoticnt rule,
i 2reos(r’)x2x - 2sintr’y
& 4x?
.E. cos(x*)y— 2sin{x®}
4
_ 2x" cos(x ) —sin(x?)
- 2x

Question 26 [C]

fix)r= ;? _lwmu&

uw;mh_!ﬁuu&

= W_‘._om.ﬂklc |.a.”_+n

bcuch?m,axTcL.“Tnuo
WT_Tnuo

c=

_om.ﬁu.l_v|Wn.+m.

2

1
2
f=1
2

Question 27 [Bf
Priy>2)=021+02=04

Question 28[E]
Let X be the number of days she is called for work.
X\ ~Bi{7.0.3)

P\ =2)="C,03%0.7
=21x0.3x0.7
= 0318

Question 29 [D]
Pr(X’ >10) =Pr(\*>10.5)

T
L#T a2 J

ﬁ 10.5- uow
-
e

Question 30 [A]
The 67% confidence interval is regarded as being two
standard deviations on either side of 1he mean.
a=20-4and b=20+4
a=16and b= 24

Qucstion 31 [D]

T
== 04133
300

o pll-p) (04133« (0.5866)
n ) 300
@ = 00284
2 = 0.0369
95% conhidence interval is given by
(0.41233 - 0.0569, 0.4133 - 0.0569) = (0.356, 0.470)

Question 32 {D)

The probability (hat Sam scores no more than 2 holes in
onc is equivalent 1o the sam of the probabilitics of zero
holes in one, one holc in one and two holes in onc.

The sum of these three probabilities is answer D.

Question 33 IC)

zf

Y7

_(1x5)+(2x6)+ (3x10)+ (4x8) +(Sx L1) +{6x 4) 4 (7x6)
50
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Part 11 {(Short Answer Questions) Solutions Question 4
’ 157
h25) = =22
Question 1 & (25) ucnamh 100 w+ 40
Whenx=x, T
JIeos(ax) = sin(ax) =30c0s ﬁﬂf 0
3 costar) = sinfar) 30
==+40
I anan) =1 N
tan(am) = 3 =61.21 metres 1Al
nx
aanH...'at b. ucoomh._auf_ouac M)
3°3
14 MWco ﬁm.muna
a= g {1A] 1 100
Whenx =, ﬁ x u
cos] — [=0
. K i00
sin{ax) = sin 3 7 3
5 we 27 2
) x> 13
1 1712
anfa?u% [1A] xr="50, 150
3 150 kum is outside the domain, so x = 30 km. |1A]
Question §
a.
Interseckion X
¥=2.14iS927 Y=B660ZEY .
Qucstion 2
Using a combination of the chain and product rules, 2
[y =H2x -3 + (Br+Dx3(2r-3)"x2 [1M] 11A]
=3(2x -3 [2x -3+ 2(3x+ 1)) b. Let y=3+Jx—1
=32x-3)@x-1) 1Al Interchange x and y-
x=3+ ,\ y-1
Question 3 &HTJ —x_3
The midpoint & _[6+2 743
¢ midpoint for PQ 7 y-l={x-3)
=(-2,5) 11A] y=(x=3"+1 [1A]
-~ - 1. . -t .y
The midpoint for RQ = ﬁ MH,, 235 NJ 7[00 o R, where £ (1) = (x~ 3 +1
=(0,-1) LA} Question 6 )
The distance between the midpoints is:
[N Var(x) = npq
a=15, u=np=1121
12 4
d 15 5
ey tl]
(1A] qri-p=1-T7%7%
4 1 12
apg = 15x—x—=-— [1A}
P 5 5§ 5
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b. PV <14)
=1-[Pr(Y = 14} +Pe(Y = 15)]
1-1C,, 08" ©02) +©08"] [iM]
=1-{013194 + 0.03518]
= 1-0.16712
=083 {1A]
Question 7
Lo XTH
T e
h-30
=
2a
. b-30
Pr{\'> by =0.3 = Pr(Z > 1=03
2a
&30
By symmetry. 1 - Pr{Z < y=03
2a
b-30
PrZ < y=07 (M|
2a
From ihe tables. z = 0.524
h-30
0524 =
2a
1.048a= 630
b =30+ 1.048a [1A]

T Mathematical Assoclation of Victoria 1999

Page 5



