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PABT !

Question I

This graph has the basic shape ofa )=-sinx graprr' 
I 

of its nerioo is 
f;' 

so its period is n'

per iod=4-r=2.Theampl i tudeisaandithasbeentranslateddownbyaunits.Theequat ionis
n

therefore Y = - asin2x - a'

Answer E

Question 2

The term conraini ng xz is 6cr13x)2e2)4 -- l5(3)2(-2)ax2 = 2l6}x2 '

Answer C

Question 3

The graph offix) is shown below.

The range of/is (--, t I ' as log22 = | '

Answer D

Question 4

log"x - 3log"2x + 2log"3x = log"x - log"(2x)3 + log"(3x\2

= toe"l#-3.1),
\zx r

= rog-?

= log"9 - log"8.

Answer B

Question 5

log2.r(.r - 1)= I

: . x 2 - x = 2

x 2 - x - 2 = 0

(x  -  2 ) ( . r  +  1 )  =0
'  x = 2 o r - 1 '

Answer E

(2,logr2)
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Question 6

The graph shown is a negative quartic with .x-intercepts a and b. Therefore linear factors of .x - a and x - b

exist. We notice a turning point on the.x-atis when : = 0; hence "r2 is a factor in the equation.

We look for y=-x2(x- a)(x-D), which can also be expressed as y=az(a-x)(x-b)'

Answer D

Question 7

Use ofthe graphic calculator is required. Entering vt=zsin (3x) and Y2=1og(3x), we observe 3

intersections. Hence there are 3 solutions.

Answer C

Question 8

The graph required has y =flx) translated b units to the right and dilated by a factor a away from the r-axis

in the y direction.

Answer B

Question 9

The easiest way to generate the resultant graph is to add -g(.x) to flx) . This results in a y-intercept of (0, I ) '

and y -+ -o. as .r -) -@ and as .r -> - .

Answer D

Question 10

We look for a reflection in the line y = x and all inverse coordinates will have 'x and y values interchanged'

Answer A

Question 11

The vertical asymptote r = d results from equating the denominator to zero. This is a negative rectangular

hyperbola, hence the denominator is a - -r . The horizontal asymptote is obtained when b is added to 
;: 

.

The y-intercept (when .r = 0 ) confirms that D is correct'

Answer D

Question 12

flx) -- ei+ t .By the chain rule , f(x) = e'2*r(2x) -- 2xe'2*r .

Answer A

Question 13

fl.x) is a positive cubic, hence /(.x) is a positive quadratic. The stationary poins of fl.r) are the :-intercepts

of/(;).Thetumingpoirrtsof/(x)correspondtothemaximumnegativegmdientof^l).

Answer C
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Question 14

cg:r = -tarr .Using the chain rule' ,f (,r) = - --nr

Answer A

Question 15

dv e"ltcosttx - (sintr.x)e'- er(tlcosnx - sirtx)
Using the quotienl rule. / = - 

". 
= --"*

. .  ^  dv  -eo (ncosO-  s inO)  -n .Ar - r=u .  t = - - " ,

Alternatively, the product rule could be used with y = ?-r(sinfir):

4 = "-, 1 n "o"nt) + ( sin*r)(-e-r) = e-'(n cos nx - sinnx)'
dx

)-
A tx=0 ,  

(2  =  eo ( f i cos0  -  s i n0 )=n .

Answer C

Question 16

Using the produc t ^.' 
*= 

"{:) + Qog"2x)e' = e{}' * be"z')'

Answer A

Question 17

lror
A t x = O . y = e 2 ' - l = O '

The gradient of the tangent, mTis given by

mtrnn -- -1, so at t = 0 , **=-i=' '

2

Hence the equation of the normal at (0, 0)

Answer C

b*=- t " "  At r=0, Imr=- i

i s y - 0 = 2 ( . x - 0 )

! = 2 x '
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Question lE

Using the left rectangle approximation for

Y = x 2 + 1

W h e n x = l , y = 2 ,

W h e n : = 2 , ) = 5 .

W h e n x = 3 , Y = 1 0 .

W h e n ; = 4 , y = 1 7 .

Approximate arca=2+5 + l0+ 17

= 34 square units.

Answer B

Question 19

r .  r  r f
l - -J  :dx=: l \ sx+2t -2dx

J  Z l > x  +  z , '

1 f (5x+2) - t ' l  .  -
= - t - t - t - L

2L s( - l )  r

=-*(r;).'
An antiderivative is -*(#)

Answer E

Question 20

e
*u=J_, , , , , - r t -  ( -x-z)dx

c
= ) _ , - x 2 + x + 2 d x

=l-\"*1"*zl'-,
=( l.'. ')-(t.i-')
= 

t.qu-" 
toit"'

Answer B
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3lt

I sin2x = 0
J "

3't

| -I cos2x | = 0
L 2  ) "

I  a -  /  r  \
- l cos# - l - i cos2a l=0' 2  Z  \ z  t

1
o + j c o s 2 a = 0- 2

cos2a = 0

^  n 3 nza  =  ; ,  - ; ,  . . .
z z

n 3 f i
a = ; , ; , . . .

Question 21

Answer A

Question 22

.E (A)=nP=  2  and  Var (A )  = !=nP( l -P ) '

. ' . = = 2 ( l - p )
2

J
: . \ r - p ) = ;

I
: .D = --

A s E ( A \ = n P = ) , n '

Balancing areas above and below the l-axis,

a = 7 .

OR

?  = s .
I
4

Answer D

Question 23

This is a hypergeometric experiment. Let X be the number who favour all-year protection'

For a binomial random variable, Pr(A = 2) =^cst2(r - p)n-2 =ttdi)t(i)'

/ s\/3\
l : / l  r  /  rox3  3

rhen  Pr (X=3)= f f= i=1

t;l
Answer C
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Question 24

Z has a standard normal distribution'

We require area A.

A=tu(Z<O.s)  -w(Z<-o '3 )

= k(Z <O.s) -Pr(Z> 0'3)

= Pr(Z< 0.5) - ( l  -  Pr(Z< o'3))

= Pr (Z < 0.5) - | + W (Z < 0'3)

= k(Z <O.5) - 1+ Pr(Z > -0'3) '

Answer B

Question 25

lrt X be the number of insects zapped in the tray'

The mean number of insects zapped is given by
. ,  .  1 . ,  . r R  2 0 + 6 _ 7 .E(F)o = 0 + ̂ * ft* fo* 

-io* 
zo zo 2

Answer C

Question 26

This is a hypergeometric experiment with n = 19, 1V = 60 -6 p = 35 '

I-et X b€ the number of yellow tees selected' Then E(D = '3 = 
# 

x 10 = 5'83

a##== (ro 13tx?!)(50) = 2 06

i
0.5

and Var(X1 =

Answer D

Question 27

X is hypergeometric,
when n is small. The

Answer A

Yis binomial. By experiment it can be found that E(D = E()4

graph in A is the only repr€sentation of this situation'
and SD(E < SD(10

Pr(X =.r)
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b.

PART II

Question I

a. The smallest.r value is obtained by letting 2r - I = 0, i'e' *tten :r = 
I '

l r  \
There is no upper limit on the value of 'x' Hence the maximal domain O 

U'""J

I
(Note that , = 1 is not included in the domain as log0 is indeterminate')

For the inverse function' swap .r and y,

i.e. x = log"(ZY - l)

e ' = 2 y - l

e t + ly = __r_

e ' + l: . r '$t= -

The domain of fl{x; is the range of fi.r) and the range of ft(r) is the domain of fl.x).

1  / r  \
So. tle range "f f 

'(t) = 
|.t' 

-J'

Question 2

rt+zsnl=o

zsnl =_J3

"^;=-+. tAl

' . i=-\,-".0,
2r. 41t; . x=_2,_7 .

Question 3

a. y= x2log"3x.
Using the Product rule,

fl= xz(L)+ <roz"z'tzx

= x + 2xloge3x.

b. The gradient of the tangent is b*.vn " ,=: '4*=l + z x 
lx 

ro*r

= 1, as log" l  = 0.

tAltAl

tMl

tAl

tAl
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I

c. The panial equation of the tangent is given by y = : x + c '

l r  t  -  = I * "Substitute in I i' 0 l: u:
\ J / 9

.-.r = -I.
9

Hence the equation of the tangent it t = 
lt 

- 
;

Question 4

- - d,\)
An approximation for 6y is 2 x 6x = e' x h '

w h e n x = l o & 2 , 6 Y = s t w ? t ^

Question 5

a. kt X be the number of Australians in favour of the Govemment's decision'

:.E(X) = nP

= 1769 x 0'54

' =955'26

.'. E(X ) = 17 69 - 9s5 '26

=813.74.

So we expect E13 (or 814) people to be non-supporters of the Government decision'

(Altemativelv' E(X) = 1769 x (l - 0'54) = 813'74 ')

b .  X -B i (n=5 'p=0 .54 )  and  P r (X>2)=  1 - tP r (X=0)+  P r (X=  l )1  '

Pr(x = o) = tco1o'5+1010.+6;t

= (0.46)5

= 0.0206.

Pr(X = 1) = 5Cr (0.54) t (0.46)4

= 0.r209.

Hence Pr(X) 2) = I - [0'0206 + 0'1209]

= 0.858s
= 8670, to the nearest percentage point'

(or 1 - binomcdf(s' 0'54' 1) = 1 - 0'1415 = 0'8585 )

tM1

tAl

IMl

tAl

IA1

tM1

IA1
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Question 6

a. X - N(67, 02) .

P r (X<50)=0 .1

..n(2. to; ut)= o.t

... r.(2. -!l) = o.r

... '-n?.f)=o'
--n?-f)=o,

1Z = 1.28155
o tAl

Henceo=13.27.
IA]

b. Irt X be rhe number of prize disks in a box.
/A\

Pr(x = o) = | i lto.rrloro.ezlu. \0./.

= 0.43363
/6 \

Pr (x=  l )  =1 "  l ( 0 .13 ) ' (0 .87 )5\ t . / .

= 0.38877
/6\

Pr(X= 2) = I 
-  

l (0.13)r(0.87)4\u.
= O.14523 

tAl
. ' .P r ( x<3 l x>  t 1=  P r ( l  <X  <2 )' 

Pr(x> l) tM1
_ 0.38877 + 0.14523

| _0.43363 
tAl= O.9428

tMl


