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PABT I

Question I

We can make use of the turning point form to sketch

the  g raPho fY=  l  - 2 (x  -  l ) 2 .

T h a t  i s ,  y  =  1 - 2 ( x -  l ) 2 = - 2 ( t -  l ) 2 +  I

From the graph, the range is seen to be (*, t ].

Answer D

Question 2

Tuming points at x = -2 and .r = 2 means that we have factors of the form (x + 2)2 and (x - 2)2 '

Therefore, the equation takes on the form y=a(x+2)2(x-2)2'ae R

Next, when .x = 0, y is positive. This means thal a is also positive.

We can then assume that y = (x + 2)2(x - 2)2

) = [ ( r + 2 ) ( x - 2 \ ] 2

Y = G 2 - 4 ) 2

Answer E

Question 3

Using Pascars triangle, we n*. (2" - 1)o = Qxla - t1z4z(1)+ otz'lz(i)'�- 4(r')(])'- (])'

By observation, the term independent of -r is the 3rd term.

/ 2 \ l
i.e. 6(2-r)?l ! | = 6 x q x 9 -- 216

\'r,'/

Answer A

Question 4

Firsr: (0,0)-+(1,0) therefore rranslation of t unit to the ri8ht, i.e. f(x) -+f(x- l),sothatthepoint(1, l)

would now be (2, I ).
However we have the point (2, 8), indicating a dilation parallel to y-axis.

Therefore f(x - l) ) 8/(.x - I ), i.e. /(.x) --;/(x - I ) --; 8/(x - l )

Answer A

Question 5

Reflect the graph about the line y = 1. One quick check is to select a few coordinates, interchange the x and

y values and plot them. The graph of the inverse should pass through these new points.

Answer E
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Question 6

From graph, the only solution is in [0' I ] .

Answer B

Question 7

log yqr = loglq(bY -a)-logrca

( b Y - a ) r
(- log lox = ,og,ol;-/

b Y - ae x = '
a

e a x = b y - a

e b Y = 6 1 a a 1 1 -

s y = { 1 ; r +  l )" b

Answer B

Question 8

First we investigate lhe dilation factor (parallel to y-axis):

i- L"u 
. i .e. we need to multiply 

i 
o, 

\ut 
to get loa

I . . -
Therefore. f(x) + 

tb-Jlx)

Next, dilation parallel to .r-axis: 2z --+ n

Therefore, /(;r) --+/( 2x)
t -

.'.lr) -+ 1b:f(2x)

Answer E

Question 9

f ( x )= -a+54s in (c t x )
M i n i s  - 5 a - a = - 6 4

Max is5a -a=4a

P"r1o4 1.4= ?
' c f i c

Answer B
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Question l0

Slope of Pp x +  h  x
h

x - x - h
h ( x ) \ x  +  h )

I
x ( x  +  h )

Answer C

Question ll

By the chain rule, the derivative is -2sin2r x ecos2x

Answer C

Question 12

Using the quotient rule,

t _

e : ' 1 1 2 x  -  |  ) - t / 2  x 2  -  J 2 * - l  r 2 " z '
I

@zxyz

dv
dx

r- E------;e-^4zx_  |

|  - 2 ( 2 x - 1 )
r. A-,e - ^ 4 z x _  |

-  3  -4x
)" l=-------;

e-^  4 :x  -  |

Answer A

Question 13

y  ( r t = - c o s - -
,!u I1.,

A l  I  =  5 .  Y ' ( 5 )  =  - -  c o s :  =  0 . 1 3
:u -!

Answer A

Question l4

The approximate change in 1

dv3 = J l ( - +  I
dr

A t x = 2 , Y = 1 3
ai

So 6y = 13 x 0.01

=  0 . 1 3

Answer D

e2t

6y, is given by 6r, = 
#5r.

aopv"ghi'c. zool ltEaF- 4
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Question 15

We can set up a table of values:

R e q u i r e d a r e a  =  ( 2 x  I  ) + ( 1 '  l ) + ( 3  " ' ) - ( l '

= 4] 'q units

rl
A=41  3s in2x  dx

I
J s

Answer D

Question 18

Four or more customers were served on 16 days Therefore, proponion ;t 
f; 

= O'O+ '

Answer A

Question 19

We can generate the probability distribution function (table) for X:

, )

Answer A

Question 16

Remember the areas below the jr axis are negative integrals so we must subtract this area'

Answer C

I
E ( X ) = i t : x 4 + r x

=. . I r8  *  9  *  8  *
25'

=  4 . 1 2

Answer C

3 + 4 x 2 + 5 x 6 + 6 x 8 )

30 + 48)

Question l7

0 2 3 4 5 6

Pr(X =;r)
2
25

0
4
25

3
25

2
25

6
25

8
25
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Question 20

n= 12, E(x\  =np =7.2, therefore
7.?

' t 2

Yat(x) = lpq

= 1 2 x 0 . 6 x O . 4

= 2.88

Answer A

Question 21

The fact that the guessing process is repeated 27 times implies a binomial process.
1 A

H e r e  n  =  2 7 ,  p  =  ! ,  4 =  l .  n =  : 0 .' 5 5

So if x = number of corect guesses ,

varr:r=,f(r fi)ffi)
t 2  R  1 6

= 4 X i - : X - : - X -
20 20 19

_ 384
475

or X) = /rba
N 415

= 0.90

Answer C

"..(1)"(1)'

tc, "c. tc^' tc,

t^- l  +-c4 --c4

Answer B

Question 23

Pr(;r = 20) =

Answer E

Question 22

= 0.4655

= 0.47 correct to 2 decimal places
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Question 24

Wi th  Y=  2Z+ t ,  E (Y )=E(22+  1 ) - - zE(Z )  +  I  =  I  ( s i nce  E (Z )=O)

Therefore the graph is translated I unit to the right'

Next,  Var( / )  =Yar(22+ l )

= Y ar(22)

= 4y ar(Z)
Therefore distribution of Y has a much larger spread'

Answer C

Question 25

The 95Vo confidence interval is given by (1t - 26, P + 2c-)� '

\ .e.  (132-2,f ,g,r32+2.1-,  or (126, 138).

Answer B

Question 26

l-et X = time taken to answer .

Pr(x<so)= o'(r.8#)

= Pr (Z < -r)

Answer A

Question 27

Using X = time taken to answer,

P r ( X < 5 0 n X < 6 0 )
P r ( X < 5 0 1 X < 6 0 ) = -

Pr(X < 60)

Pr(X < 50)
Pr(X < 60)

0. 1587
0.5

= 0.3114

s0 60

Answer D
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PART II

Question I

a.

b.

, ' y = x
'..-y =ft(x)

( 0 , 2 )
v = f(x)

( -1 ,  I  )

(2, o)

( 1 , - l )

Original function: y = x2 -Zx

= ( ' t - l ) z - 1

Inverse function: .r= (y - I )2 - I

. r + t = ( y _ l ) 2

J " + l = y - t
(only the positive square root is needed due to restricred domain ofl)

: . f t t x t = J x + t + l

See graph in a,

tAl tA1

tAl
IA] IA]

tMl

Question 2

zt sIn -:_r- |
a. 

d, 
= 4xcos(jx- )

Use the chain rule: l-et i.r = 2-x2 , so that

)-
Then y= s inn.  i |  =  665a.

du

dy dy .. du
dx du dr

= cosir x 4r

= 4.rcos ( 2-x2 )

b .  A s  d (  s i n { 2 x r l )  = 4 x c o s ( l x : ) ,
dx

| 4xcos t 2x: t d.r = sin 13-r:) + c
I

F .

. ' .  lxcos r  2xr)  dx = f  s in(2x:)  + c
l 1

du
dx

tMl

tAl

tMl

tAl
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Question 3

a .  W h e n  x = e , Y = l o g n e 2

= Zlogce

= 2

)-
b. Gradient of langent = 2

-?

= ?
x

)
W h e n x = e , g r a d i e n t = :

e

c. Gradient of normal = -!
.l

Equation of normal is Y = {x + c
2

_22
Subs t i t u te  (e ,2 ) :  2= - : -+c

. ' ' r = Z * 4
2

Hence equat ion required is y=-{r+4r+z

Question 4

lrea = 
I x2+a dx

J 1

f  ' l  1 a. ' . r=L i -+4r . l r

l - 3  ^ \  / l  \r = l 3  + a ' J - [ i + d J

: . 3 = a 3 + 3 a 2 - l - 3 a

o r  a 3  + 3 a ) - 3 a - 4  = o

Using a graphic calculator, a = 1.361

tAl

tAl

tAl

tMl

tAl

tMl

tAl

IA]
IA]
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Question 5

a. Let X = the number of black balls.

t 3 c , r t 7 e t
Pr(X = 3)

lo^
L 5

tMl

tMl

tAl

= 0.083 IA]
b. The first three balls drawn are white. This leaves 3 black and 4 white balls, from which 2 are to be

drawn. IfX = the number of black balls selected. we reouire

P r ( X > l ) = l - P r ( X = 0 )

.  ( tcn)(oc,)
= l -  -  -

1( c')
, 6

=  I  - -

2 l

= 1 5
2 l

Or altematively, Pr(X> I ) = Pr(X = I ) + Pr(X = 2)

{3c,)10c, )  ( 'c")(ocn)
-  - 1

(  cz.)  ( 'Cz)

_ 1 2  +  3
2 1  2 1

J (or 0.714)
l l
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