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MATH METH CAT 2A

Specific instructions to students

Thrs part consists of 33 questions.

Answer all questions in this part on the answer sheet provided for multiple-choice questions. A correct
answer scores l. an incorrect answer scores 0.
Marks will not be deducted for incorrect answers. You should attempt every question.

No mark will be given if more than one answer is completed for any question.

Question 1

The probability distribution for the random variable X is given by

,r 2 3 4

Pr (X= x) k 4k 9k t6k

The value ofk is

I
A' loo

I
B' 

30
c. I

D. 30

E. 100

Question 2
Research has shown that Hurtz Pain Killing Capsules relieve the pain oftoothache in 90 per cent ofpatients. Six
patients with toothache were randomly selected and were treated with Hurtz Pain Krlling Capsules. The probability
that at least three patients obtained relief from the pain of toothache ls
A .  I  [ ( 0 .9 )6  +  6Cr  (0 .9 )5 (0 .1 )+6C2(09 )4 (0 .1 )2 ]

B .  ( 0 . 1 ) 6  +  6 c r  ( 0 . 1 ) 5 ( 0 . 9 ) + 6 c 2 ( 0 . 1 ) 4 ( 0 . 9 ) 2

c .  I  -  t ( 0 .1 )6  +  6c r  (0 .1 )5  10 .1 )  +  6c r1o . r )a (0 .9 t+  6c3 (0 .1 )3 (0  9 )31

D .  I  l ( 0 . 1 ) 6  r ( 0 . 1 ) 5 ( 0 . q )  r ( 0 . t ) 4 ( 0 . 9 ) 2 1

E.  l - [ ( 0 .1 )6+6c r  (0 .1 )5  10 .11  +  6c ,  10 .  t  ) 4  1o . l )2 ]

TURN OVER
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Question 3

Anastasia takes the bus to and from school each day, making a total of ten trips per week. The probability that
the bus is running late on exactly three occasions is given by

'ocr (0.2t (0.8)7.
The mean and variance of the number of occasions that Anastasia finds that the bus is running late rs

A.

B.

C.

D.
E .

mean vanance

2  t . 6

2 0.4

8 L 6

8 0.4

0 .2  0 .8

B.A.

Question 4

Z is a standard normal random variable with a mean of 0 and a variance of 1. Which one of the followine
diagrams illustrates the probability that Z is greater than I or less than I as the shaded region?

C.

Question 5

lf Z has a standard normal distribution, which one ofthe following is not true?

A. The mean, median and mode of Zare all equal.

B. The mean of Z equals 0 and the standard deviation of Z equals L

C .  P r  ( Z < - l ) :  I - P r ( Z > l )

D .  P t ( Z < 0 ) = 0 . 5

E .  P t ( - 2 < Z < 2 ) = 0 9 5

f(z) lk) flz)

flz) l\z)
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Question 6
Volunteers for a weight loss program have weights which are normally distributed with a mean of 100 kg and a
standard deviation of8 kg. One ofthe volunteers is selected at random. The probability that this person's weight
is over I l0 kg is approximately
A. 0.8944
B. 0.8849

c. 0.5

D .  0 .  l  151

E. 0.1056

.@

In a particular electorate of several thousand voters, 600lo of the voters favour the Politically Correct Party.
From one of many random samples of 100 voters, the proportion of voters in the sample who favour the
Politically Conect Party is recorded. The variance for such a sample proportion is
A. 0.24

B. 0.024

c. 0.0024

D. "'t6o4

E. ]amu

Question 8
The relationship between two quantities x and 1, is represented graphically as shown below.

Ifa is a positive constant, the equation relating x and y is most likely to be ofthe form

a

x

J  
- - 2

A.

B.

D.

c '  Y = a e '

I

E.

TURN OVER
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Question 9

A
The following is the graph of a function with equation y =;--

( x + B )  
'

The values ofl and I respectively are

A B

A . - l l
B.  ,1 - l

c .  l - l
D .  l l

E . - 2 2



1

Question l0

The graph of the function with equation y =/(.x) is shown.

Which one of the following is most likely to be the graph of lhe inverse function?

NIi \TI I  METII  CAT ]A
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Question 11

For the graph ofthe function shown, which one of the following statements is not true?

The range is [0,-).
The dornain is R.

The gradient ofthe graph is positive for all x > l.

The derived function exists for all values of-r except -r = L

The value of,1, is positive for all values of,x, except x = -1.

A.

B.

C.
D.

E.

Question l2
The function/:R -+ R, where/(;r) = 2(0 l:r+01)- 3 has range
A. (3,-)

B. (-3,-)

c.  (0 l , - )

D. (-0.1,-)

E.

Question l3

A curve with equation y - sin x is transformed by a dilation from the 7-axis by a scale factor of 2, a translation
1f

of 
7 

to the left in the x-direction and a translation of 2 units downwards in they-direction. The equalion ofthe

transformed curve is

(  (  , " \ )
A .  r = s i n l 2 l  , - ; l l - 2

\  \  - t /

( . \
B .  . r  = 2 s i n l  r + a  l + 2

\  L ' l

(  (  ' ' \ \
C .  v  = s i n l  2 l  x + : l l - 2

(  \  2 ) )

(  r  ' ' \ )D .  v=s 'n l  o .s l  ' * - :  l l -2
\  \  ' ) . )

(  (  ' ' ) )
E .  v = s i n l  0 . 5 1  x - : l l + 2.  

\  \  2 ) )



Question 14

The graph ofthe function/is shown below.

The graph ofthe derived function, /', is best represented by

A. B.

Question l5

lf f (x) = x (x2 3x - 9) then /' 1x.1
A .  2 x - 3
B .  x ( 2 x - 3 )

C ,  x 2 - 3 x - 9

D. x(Lx - 3) + (.r2 - 3-x - 9)

E. x(2x - 3) + (x2 - 3)

I S
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Question 16

l 0

.  ^  cosl3r I
The derivative of 

- -"\- ' with respect to I is equal to
f

A. -: lsin(14-zrcos(14

t 4

B. 
-: ' in(:4-zcos(:r)

f

c. :r'� sin(:r)- zl cos(:r)

t 4

D. zr cos(rl)+ rr'� sin(:r)

I "

E. 
- l  sin(rr)- zrcos(:r)

f

Question 17

", = "r"[+,J,then 4 is equar to

A. ,x

I
B . t

t l  l
c. loe"l i I

\ ^  i

D. log" (x)

I
E .  - ;



l l

Question l8

If y = t - "-', the rate of change of y with respect to.x when x = 0 rs

A. - l

8 . 0

c. I
D . 2
E .  1 + e

Question 19

3-  x  )  , _
If y = -: - "' - l5x. the value ofx which gives the local maximum ofy is

A. -3

8 . 0

c. 1
D . 3
E . 5

Question 20

Given that .f'(r)=2 sin(2"x) -4 cL and/(0) = 2, thenf (x) is equal to

A. cos(Zr) - 2 e-}+ 3
B .  cos (2 r )+2e  h -  I

C .  - cos (Z r )+2e  z '+  I
D .  - cos (2 r )+2e - \  +2

E. sin(2r) + 2 e-l

MATH METH CAT 2A.
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Question 2l

The diagram below shows portions ofthe gaphs ofthe functions with equationsT = 2g 1, - 6) andy =t i6 -t).

L x l x - 6 )

) = . t ( 6 - r )

The area ofthe shaded region in square units is

A .  - 3 6

B. 36

c. 72
D,  108

E. 324

Question 22

The graph of the tunction I R -+ R,/(x) = -r4 - 4x has

A. no statlonary polnts.

B, exactly one stationary point, which is a minimum point.

C, exactly two stationary points, which are a minimum and

D. exactly three stationary points, which are two minimums

E. exactly four stationary points.

a point of inflexion.

and a maximum.



t 3

Question 23
The diagram below shows portions ofthe graphs of two functions/and g.

The area of the shaded region is equal to

A. f(ru-"r'r;r'

B. J, (vt"l - c@))d, +f (J(i - s@))ax
r u t b

c. )n lU)4, +)"s@)dx

D. fo pr,lo' * fi eav,

E. J. (ru1- c(r)),tu {(c(") - tut)a,

MATH METH CAT 2A
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Question 24

One complete cycle ofthe graph with equation y = a sin(6x + c) is shown below. The values ofa, 6 and r could
b e y

a b c

1t
A . - 2  2  .o

l E
B. -2

2 6

c . - l  2 .
o

D .  - l  2 ^
3

E . - 2 2 .
o

Question 25

A function/is given by/: R + R,/(,r) = 2 cos(3r + z) - L

The amplitude, period and range of/are

Amplitude Period

1t

2tt

3

2E

3

3

lt

Question 26
-

For the equation 2 cos(Zr) = r/2, the sum ofthe solutions in the interval [0, 2z] is

E
A . ;

B. 7t

C.  3n

D. 4E

E. 8n

Range

R

c . 2

D . x

f , . 3

t  3 ,  l l

l ) ) 1

t  3 ,  1 l



t )

Question 27
r n

A solution of the equation D sin (a-r) = r/2 cos (ax) is I

Possible values of a and, b are

a b

A. I _J'

B. I

c. 1

D . 3

E . 3

I

t:

t:

I

Question 28
Letf (x):p sin(2;r) + q, wherep >0. Then/(,r) > 0 for all values of;r if
A .  q r o

B .  p ,  -q

c .  p < q

D .  - p < q < p

I
E .  p <  

t q

Question 29

P(x) = (x2 + a) (x - b) (x - c)2, where a, b and c are three different positive real numbers.
The equation P(.x) = 0 has exactly
A. I real solution.
B. 2 distinct real solutions.

C. 3 distinct real solutions.
D. 4 distinct real solutions.
E. 5 distinct real solutions.

MATH METH CAT 2A
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Question 30
In the expansion of (p.)r + 4)5, the coefficient of.)r3 is 4320. The value ofp is
A. -3

^I;
B. -li-

2

c . 3

D . 9

E. 27

Question 3l

The function/: R\{-2} -+ R, where/(x) = + - I has an inverse/-r.
x + )

The rule and domain of /-l are

D.

Rule Dornairr

1 t
f ' ( x )=  - -z  R\ { -2 }

, t
f - ' ( x ) =  , + 2  R \ { - l }

1 - ' 14=  ,+2  R \ { - 2 }

, l
I - ' $ t =  - - z  R \ { 2 1

, l
f - ' ( x ) =  - - z  R \ { - l }

r + l

Question 32
If log, (x2) - 2 = 2 logo 5, where a > 0 and,r
A. 5a

B. 25a

c. .',Io'

> 0, then .r is equal to



Question 33

The exact solution ofthe equation 4 x l0! = 9 is

f q l
A .  x = l o g , o l  -  

|
\  - , /

.  / 3 ]
B.  x  = loe," l  -  |- , "  I  )  |

\ . )

c.  *= log 'o]togto z

D '  , =  
l o g ' 0 9

log,o 4

E .  , =  
l o 8 ' 0 9

2log,o 4

MATH METH CAT 2A
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Question I

The diagram below shows one cycle ofthe graph ofa trigonometric function.

a. State the period ofthe functton. 0 )

b. State the amplitude of the function. u )

Question 2

The distance that Antonio can throw a cricket ball is approximately normally distributed with a mean of 80

metres and a standard deviation of 3 metres. On n enty-five per cent of a large number ofoccasions, Antonio

throws the ball past a line d metres away. Find the value of d, to the nearest metre. 
CZ )

Question 3

In this question,p represents the population proportion and i represents the sample proportion'

A random sample of 300 is selected from the population of Australia From this sample, 225 expressed concem

about global warming.

Find an approximate 95olo confidence interval estimate for the proportion of the population p that expressed (Z)
concem about global warming.

Question 4

a.. Expand 3x (2r- 5)3 fully.

b, x3+2]+ax-Z is exactly divisibleby x-2 Find the value of a'

( z )

( L )



Question 5

Ablock of ice is melting so that its volume V cm3 at any time / minutes is given by

V : 1 0 0 0 - 2 5 t - 0 . 0 1 1 ,  r  e  ( 0 , 3 5 ) .

a. Find the averag-e rate ofchange ofthe volume over the f[st ten minutes, correct to one dccimal place. ( , )

b. Find the instantaneous rate ofchange of the volume when , = 10, correct to one decimal place. (z )

Question 6

A region is bounded by the coordinate axes, the line x = P, p > 0, and the curve whose equation is

t2
V = - - - ''  

( x+1 \ '

a. Use calculus to write down an expression for the area ofthe region algebraicatly in terms ofp. (Z )

b. The area ofthe region is 6. Find the exact value ofp. ( z )


