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PART 1: Multiple-Choice Booklet

Question 1 B

The graph shown isthat of the linear function

A. f:R® R f(X) =5x+2 Y
[

B. f:R®RIf(x=2-%

C. f:RORIF(N=2Z+2 5

D. f:R® R f(x)=-3+5

E. f:R® R, f(x) =2x+5y 0 5 ~~a

¥

Let (X4, ¥1) = (0,2), (X2,¥5) = (5,0) and the equation of the linear function be f () = mx+c

m=gradient= 2% =02=. 2 c=y-intercept=2, | f(x)=-2Z+2

Xl
2X

The graph showsthe linear function f : R® R, f(x) =2- £

Question 2 E
Thegraph of f : R® R crosses the x-axis exactly three times, which of the following rules could
not betherulefor f?

A, F(R=Xx2- 4

B.  f(X=xx- 2)(x+4)(x*+1)
C. (X =(3-x)(x*-16)

D f(X) =(C- x-6)(x- 4)

E f(X) = (- x- 6)(x%- x-12)

f(X) = (- x- 6)(x% - x-12) = (x- 3)(x+2)(x- 4)(x+3)
x-interceptsat x =3,- 2,4,- 3
\ f(x) crossesthe x-axisfour times so E could not be the rulefor f.
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The range of the function with graph as shown is

Question 3 B
A, (-2,6]

B. (-5-4]E (-24]
C. (-54]

D. (-5-4E(-23]
E. (-24] E (56

The range of the graph is given by the y-values.

Range = (- 5,- 4] E (-2,4]

Question 4 B

Data about the relationship between quantitiesx andy is represented graphically as shown below:
If aand b are positive constants, the equation relating x and y ismost likely to be of the form

A. y:ax2

B. y =

XNIQ)

C. y = alogq (bx)
D. y=ae™

E. y = acos(bx)

&

4
-

AsXx® ¥, y® 0and x® 0, y® ¥.
\ y= X—% isthe most likely form of the equation relating x and y.
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Question 5 A
The five graphs shown below are graphs of the relations
A
y =loge(x+2) 3
y =loge X+ 2
yZIOQe(X+2)+2 2
y =logyg(x+2)
y =logo x+2 1
e T /
-2 1
P
5] v
Which oneisthe graph of therelation y =log;o(Xx+ 2) ?
A. P B. Q C. R D. S E. T

For y =log;o(X+ 2) locate the x-intercept.
Lety=0, \ 0=log;o(Xx+2)

\ 10° = x+2
\' x=-1

For y =log;o(X+ 2) locate the y-intercept.
Letx =0,\ y=1logg2» 0.30<0.5

\ graph P represents y = log;o(X+ 2)
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Question 6 E

At the swimming pool, Vinh goes as fast as he can down awater dide. He starts from rest at the top

of the dide.

o 10 20 0 P

Which one of the following best represents Vinh's speed (v) on the dlide as afunction of the
horizontal distance travelled(d)?

r

Vinh startsfromrest. \ whend=0, v=0

Speed, represented by the gradient of the curve, will increase but at different rates over the horizontal

distance travelled.
\ graph E represents Vinh's speed on the dide as a function of the horizontal distance.
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Question 7 C
Which one of the following best represents one cycle of the graph with equation y = sin(0.5x) ?

AN N

L4 . 1

For y =sin(0.5x) :
period=2p . 0.5=4p
amplitude=1
y-intercept =sin0= 0
Graph C represents one cycle of the graph with equation y = sin(0.5x) .

Question 8 D

Which one of the following best represents the graph with equation y = 3sin(2x) - 1?

* X

For y =3sin(2x) - 1:

period=2p  2=p

amplitude=3

y-intercept =3sin0- 1=-1
Asthe graphistrandated 1 unit vertically downward rangeis|-4,2].
Graph D fitsthese criteria.



[Suggested Solutions: 1995 VCE Mathematical Methods CAT 2 page 6 |

Question 9 E

The number of solutions of the equation cos(3x) =- 0.5 between x =0 and x =2p isequal to
A. 0 B. 1 C. 2 D. 3 E. 6
Domain for x: (0,2p)

Domain for 3x: (0,6p)

Solutions to the equation cos(3x) = - 0.5 arein the 2nd and 3rd quadrants.
Over the domain (0,6p) the equation will have six solutions.

Question 10 E

A trigonometric functionisgivenby f : R® R, f(x) = 3cog2(x - p)) +1.

The amplitude, period and range, respectively, of the function are
amplitude period range

A. 3 p R
B. 2 [- 44]
C. 2 2 R
D. p 3 [- 2,4]
E. 3 p [- 2,4]
Amplitude=3

Period=2p . 2=p
Basic shape istrandated one unit vertically up, therefore therangeis|[-2,4] .

Question 11 B
If f(X) =acosx+ c, where aisapositivereal number, then f (X) < O for al rea valuesof x if
A. c>a B. c<-a C. c=0 D. -a<c<a E. c>-a

Amplitude =a
Range=[(- a+c),(a+C)]

If f(X) <O forallrea vauesof x, then the maximum value, (a+c), must be negative.
i.,e. a+c<0

\ c<-a

Question 12 C
The derivative of 2./x isequal to

1 1 1 : E. 2
Lety = 2J/% = 2x° \ %:2'_;(2:%
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Question 13 C
The graph of the function f :(- p,p)® R isshown below.

A

X (- p,- %) % (% ) p)
f&x) <0 <0
Graph C represents the information in this gradient table.
Question 14 A
The derivative of €™ isequal to
A. (cosx)e™™* B. ™ c. e D. (cosx)e™* E. (cosx).e*

If y=e""" andu=sinx theny = ¢€"
g .
\ L= cosxand @ =€’ =™

Using the Chain Rule: %( = cosx.e5"*
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Question 15 A
The gradient of the normal to the curve y =log, X at the point where x = 2 isequal to

A. -2 B .1 C. -0.5 D. 0.5 E. 2
: log, 2

Gradient of tangent = & = 1

At x = 2 the gradient of the tangent = 3. Gradient of normal = -1, 3 =-2

Question 16 C
If f&x)==,then f(X) couldbe

A. % B. log.(¢) E-  10gex

o
O
x IH
O

fg) =2 =x7

\ f(x)=-xt+c==L+c
\ f(x) could be =

Question 17 E
If y= S'”xx,then ~ a x =0 isequa to
) 1 1
A2 B. 0 c. 1 D. 1 E. 1
Using the Quotient Rule, % =2 (60521)(29 nxe ¢ (Cosgz(lsn )

_ €°(cosD- sin0) _ 1(1-0) _ 1
e° -1

Atx=0, dx

Question 18 B

An antiderivative of —— is

(2x +5) (@x+5)°

-1 -6
A 4loge(2x+5) B. S@x+5] C. (2x+5) D.

E. 10

—1
3(2x+5)° (2x+5)°

dx =¢)(2x +5)* dx

O(2x+5)
_ (@2x+5°
-T32
_ 1
T -6(2x+5)° e

+C

-1
6(2x+5)° °

An antiderivative of S

2x +5) '
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Question 19 A
An antiderivative of ¥ + sin(3x) is

A % } %3?—)(2 B. 3> + 3cos(3X) C. e cosé3x)
D. e_::x - cos(3x) E. e3X - cos(3x)

Oe> +sn(3x) dx =3e* - Zcos(3x) +c

An antiderivative of € +sin(3x) is % - %3?’—’9 :

Question 20 E
Thetotal area of the shaded rectangles can be used as an approximation for the area between the curve

with equation y = ;1( , the x-axis, and the lines with equations x =1 and x =5. The value of this
approximation is equal to
1

B. 161

cC. 2

D. 208

E. 2%

x [ 1| 2] 3] 4

EHEEREEE

Areasheded =1 1+1° 3+1° 341" J=1+2+1+1 212004443 B 5 L o e ynits
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Question 21 C

The area between the curve y = €* +1, the x-axis and the lines with equations x =0 and x =1 is
equal to
A. e-1 B. 1 C. e D. e+l E. e+2

1
Arearequired = (‘a (e +1) dx

€y 1
, [
(g = +1- (€ +0)
i
f10) - e

Question 22 D
The graph shown is of the function with rule y = (x +2)% (x* - 4x +6)

F
-
4

"

-2 0 1

Which one of the following isnot true?

The gradient of the tangent to the graph at x =1 is zero.

%(':0 when x =1 and when x =- 2 and at no other point.

Thereisonly one turning point on the graph.
Thereisonly one stationary point on the graph.
y3 0 for all values of x.

moo w >

The graph has two stationary points, a minimum

. : dy _
turning point at X = - 2 and a stationary point of For stati onar;z/ pointslet 5, =0 9
inflectionat x =1. \ 2(x+2)(x7 - 4x+6)+(2x - 4)(x+2)” =0

2 _
Therefore, statement D is not true. Vo (X+2)2x7 - 8x+12+ 2(x- 2)(x+2)[ =0
\ (X +2)(4x% - 8x+4) =0

\ 4(x+2)(x-1D%=0
\' x=-2o0r x=1
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Question 23 C
Ioge(xz) +2l0ge X +10g.(4X) isequal to

A, loge(2XC +4x) B.  logy(x¢ +6Xx) C.  loge(4x°)
D. 5log ¢(4x) E. 8log ¢ X

Ioge(xz) +2l0ge X +109.(4X) = Iogex2 +10ge x> +10g4x

= Ioge(x2 T X2 4x)

= logy(4x°)

Question 24 D

Let abe the coefficient of x? and b be the coefficient of x in the expansion of the polynomial
(2x- 1)*. Then

A. a=b B. a=3b C. a=4b D. a=-3b E. a=-2b

(2x- 1)* = (2x)*- 4(2¥3(1) +6(2x)3(D)? - 42x)(D)° +(@)*

= 16x%- 32x° + 24x%- 8x+1

Coefficient of x° = 24 = a, coefficientof x=-8=Db
\ a=-3b

Question 25 E
Theinverse of thefunction f :[0,¥)® R, f(X) =2loge(x+1)+1is

A. £10¥)® R =2og(x+D)+1 B. f1:0¥)® RfXx)=¢€> -1

c. fLRORfIN=€7-1 D. f1[L¥)® R fY(x)=2logy(x+1)+1
E.  fYL¥)e RfYx)=¢e7 -1

Lety =2log(x+1)+1 When x =0, f(0)=2logel+1=1.

Interchanging x and y for the inverse gives:
X =2logg(y+1)+1

g
\ %1 = loge(y +1) /’H )
\ &7 y+1 £0,1)
e’

\

2 +

[N

-1

<
I

Domain of f =rangeof f =[1,¥]
\ ¥ @ R Fix)=eT -1
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Question 26 C

Which one of the following random variablesisnot discrete?

The number of runs scored by ateam in aone-day cricket match.

The time, to the nearest minute, that it takes a student to walk to school.
The volume of milk consumed by afamily in one week.

The number of customers served in one day at amilk bar.

The number of baseball caps owned by a student.

moo®w>

The volume of milk consumed by afamily in one week is a continuous variable and therefore is not
discrete.

The following information relates to questions 27 and 28.
Over atwenty-five day period Police Sergeant Bob Cryer kept arecord of the number of motorists per
day that PC booked for speeding. His results are given in the table below.

Number of motorists booked (X) 0|1|2(3|4(|5]|6
Number of days on which xmotoristsare booked (f) [2 10 (4 |3[2|6|8

Question 27 B
During the twenty-five day period, the proportion of days on which PC Data booked fewer than 4
motorists for speeding is equal to

2 9 11 14 16
A 2 B. = c. 4 D. # E. £

: _ 2+0+4+3 _ 9
proportion of days where fewer than 4 motor cars booked = <=5z =

25

Question 28 C

During the twenty-five day period, the mean number of motorists booked per day for speeding by PC
Dataisegua to

A. 35 B. 4 C. 412 D. 5 E. 6

X _ 0+0+8r0+8+30+48 _ 103 — 412

Question 29 D
Angie notes that 2 out of 10 peaches on her peach tree are spailt by birds pecking at them. If she
randomly p| icks 30 peaches the probability that exactly 10 of them are spoilt isequal to

A. B. (02%0.8% c. (02%08Y
D. ¥c,002°08% E. %c,02%0.8)"

Let X denote the number of peaches which are spoilt
X isBinomia with n =30 and p = £ = 0.2

Pr(X =10) = ¥C,,(0.2°(0.8)%°
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Question 30 D
A random variable X has the probability distribution as shown in the table below.

X 0 1 2 3
Pr(X=x)102(04 (03 (0.1

The expected value isequal to
A. 0 B. 0.25 C. 10 D. 13 E. 15

E(X)= & xPr(X=x) =0+ 0.4+0.6+03=1.3

Question 31 A
Which one of the following graphs best represents the shape of a binomial distribution of the random
variable X with 10 independent trials and probability of successfor each trial equal to 0.1?

A PriX=x) B. Pr (X =x}
i e .
0.3 : = a3
H o
0.2 = : 0.2
041 1 f 0.1
= : ; : i
F : x ] . T — T x
0123456782310 0123456782910
C D.
PriX=x) PriX=x)
0.3 = . ; 0.2 = i
1 : - 1
0.2 SR BET 0.2 '
0.1 01
? . e 1 x
0123456788910 012345678910
E. Pr{X=x)
= T
0.3
|
0.2 ¥
L T
. 1
. ]
0.1
? '{ 1 A
& & 1 e T

0123456782310

If p =0.1 then the shape will be skewed to theright. Therefore graph A is correct.
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The following information referst questions 32 and 33
A large group of studentsis given afitnesstest rated on ascale from 0.0 (‘'very unfit’) to 50.0
(‘extremely fit").
The test results follow a normal distribution with mean 30.0 and standard deviation 7.0.

Question 32 D
If astudent has a score of 38 what proportion of the population will be lessfit than this student?
A. 0.1265 B. 0.2800 C. 0.7200 D. 0.8735 E. 1.1430

Pr(X <38) = Pr(Z <L730)
= Pr(Z <1.143)

= 0.8735 \ 1
.,

Question 33 D
From the test, the lower 40 per cent of the population are defined to be unfit. What is the minimum
score for afit person?

7
a=282

A. 200 B. 235 C. 259 D. 282 E. 318
Pr(X<a)=04

\ Pr(Z<-2)=04

\ Pr(Zz>2)=04 :

\ Pr(Z<2=06 i :

\ z=0.253 a > X

\ 230 =. 0253 * oo % &

\
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PART II:

Question and Answer Booklet

Question 1
The graph of the function f :[0,¥)® R, f(x) =/ isshown below.

y
&
) oyttt
3l L y=Afx)
/ /
2 /
11— o
o
* 2 4 6 8 10 >

2 /[:l,o) 0

Y

Find the equation of the tangent to thegraph of f(X) at x =1.

y:\/j( :X'lz
Gradient of tangent = %'( =3x? :2—\1&
1

Atx=1, g =t =14
L et equation of tangent be y =3 x +¢
When x =1, y=41=1
sub (1,1)iny =3 x+c

\ 1=3+c

N~
NI-

X+

Nl

\ ¢c=5 andy=

Sketch the tangent on the axes above and clearly label its point of intersection with the axes.

For x-interceptlet y =0

=1 i

\ =SX+3
1 _1
"2 72X
\' x=-1

See diagram above for the sketch of the tangent.

For y-interceptlet x =0
\y=30+3=4
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Question 2
i On the set of axes below, sketch the graph with equation y = 2e* - 4
Graph trandated vertically down 4 units, therefore horizontal asymptoteisy =- 4
For x - intercept, lety =0:\ 0=2e*- 4 For y-intercept let x =0
| X y=2e"-4=-2

\ Xx=loge2»0.69
¥y

¥
5

19‘ fo)

Y=t

-10/1 > B kB

v
o3

F 3
&
_h
\‘\ 2
£
I

X=-4
i. Find ther ule for theinverse of thefunction f : R® R, f(x) = 2€" - 4
Let y = 2e* - 4 andinterchange x and y for inverse
\'  x=2¢-4
4 _ oY
\ B -e

-3

\ y=loge(%5%)
Domainof f 1= range of f = (- 4,¥%)
\ therulefor theinversefunctionis f*:(-4,¥) ® R, f*(x) =logy(%52)

iti.  Onthe same set of axes, sketch and clearly label the graph of the inverse of f.
Interchanging x and y gives:
x-intercept at (- 2,0) , y-intercept at (0,log.2) and vertical asymptote through x = - 4
See diagram above for the sketch of the inverse of f.
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Question 3
The graph of y = cosx istransformed into the graph of y =2cosx by adilation in they-
direction by a scale factor of 2. In each case below state the type of transformation together

with any relevant scale factors, distances and directions required to transform the graph of the first
equation into the graph of the second equation.

i y =2c0s X to y = 2c0s(0.5x)
dilation in the x-direction by a scale factor of 0.5

ii.  y=2c0505x) to y = 2c0s(0.5(x - 3))
trandlation of & unitsin the positive x-direction

ii. y= 2cos(0.5(x - %)) toy= 2cos(0.5(x - %)) +2
trandation of 2 unitsin the positive y-direction

Question 4
The graph with equation y = x(x+ 1)(x - 1) is shown below.

&
1k

05 F

1 ° 1

-0.5 |

-1

T

v

Find the exact value of the shaded region.
y = Xx(X+1)(x- 1) :x(xz- 1= X2 - X

Area shaded = @(1) 03 - X) dx + Q)l G- x) d><i = 2(‘3: 03 - x) dx

A 3]

=2(0- (4(-1*- 3¢-27)

&
u

2
= —% are unit
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Question 5

Stanley rides a bicycle to work each day. it may be assumed that the journey timeisanormally
distributed random variable with amean of 25 minutes. Calculate the standard deviation of Stanley's
journey time, if the journey exceeds 20 minutes on 90 per cent of occasions.

Let X Stanley'sjourney time Pr(X>20) =0.9
Pr(Z>-2)=0.9
\ Pr(Z<2 =09
.\\\\\ \ 2=1.282
= 4; > X \ BB=1082
= o i \'s = 55 =39 (1decimal place)

The standard deviation of Stanley's journey timeis 3.9 minutes.

Question 6

In this question p represents the popul ation proportion and p represents a sample proportion.

A random sample of 100 peopleis selected from the population of a country. Of this sample 30

people believed that their president was doing an excellent job.

a. Find approximate 95 per cent confidence interval estimate for the proportion of the
population, p, who believed that their president was doing an excellent job.

ﬁ::ég.:()3

se(p) = ,/ 100 =4/0.0021

95% confidence limit: lower limit = p- 2se(p) =0.3- 2~ ,/0.0021 = 0.21
upper limit = p+ 2se(p) = 0.3+ 2" \/0.0021 = 0.39
95% confidence interval correct to 2 decimal placesis (0.21, 0.39)

b. What is the minimum sample size so that the standard error of the sample proportion, p,
islessthan 0.01?

03" 0.7
2207 <001

\ 0-—21 < 0.0001

021
\' gooo1 <N

\ n> 2100
Since n must be a positive whole number, minimum sample sizeis 2101.
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