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sEcTt0N | {MULTIPLE CH0ICE}

Question I

A .  f ( x )  =  ( x -a \ ( x -  b )
This would be a parabola.

f ( x ) = ( x - a ) ( x - b ) 2
This would be:

f ( x ) = - ( x +  a ) 2 ( x  +  b )
This would have intercepts on the negative r-
ax is .
The repcated factor would give a 'touching'

intercept at -r = --{.

D. f(x) = (x - a)2(r - b) Corect.

B.

C.

E. f ( x ) = ( x - a ) 2 ( x - b )
This would be:

Answer D

Question 2

I n f u l l , t h e e x p a n s i o n i s ( a r + b ) s = a 5 x 5 + 5 a 4 b x 4 + 1 O a 3 b 2 x 3 + l \ a 2 b 3 x 2 + 5 a b a x + b s .

It is, of course, not necessary to write out the full expansion to get the answer l0a3b2. Note that it is the

coeffrcient that was asked for, not the term: 1jo3b2x3 .

Answer A

Question 3

y= --f ^ +: = f-- + 3 isthe standard truncus translated two to the right and three up.
( 2  ,  x ) 2  ( x  -  2 ) 2

The asymptotes become x = 2, y = 3 instead of the axes.

Answer B
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D.C.

Question 4

A. This is y =/(x)

B. This is y = -/(r)

C. This is y = -/(-x)

D. Correct.

E. This is y =f  r(x)

Answer D

Question 5

A .  f ( i = " / ; + a - b  B .
The translation is left and down to slve:

f(x)

f Q 1  =  J x - a + b
Correct.

Answer C

Question 6

The graph of the function /( x) = 4 - x2, x e [-1, 3 ) is

A. [-1, 3) is the range.

B. R a stock answer, incorrect in this case.

C. (--, 4I ignores the stated domain.

r �1*1  =  J r -a - t
The translation is right and down to give:

( 3 ,  5 )

E.

D. (-5,41 conect.

E. (-5, 3l is the answer obtained by looking only at the extremes of the domain.

Answer D

f G ) = J x - b + a
This is b to the right and a up.

f c )= .1 ;+b -a
This is b to the left and c down.
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Question 7

A. /{.r) = 3 cos (.r + I) + s

c. rr.r = r- '( l(". ol)). s

n'r=:* '(z( '  i )) .s

B. /( , )  =-3cos(2(r .q�)) .  t
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Question 8
/ A \

"f(0) =Atanl i l, -Bn 3O3Bn has a horizontal dilation of factor B (the vertical dilation does not matter
\ B,/

as there are no horizontal asymptotes). Since the same 'dilation' has been applied to the domain, there will

always be the same number of asymptotes as there are on the graph of /(e) = tan0, -n 3 O 3 n , or 2.

Here are two examples generated on a graphic calculator:

\V r Etan(X,,1)

t lo t ]
/5)

n= -3. 141592...
x=3. 1415926-.

n=  -14
x=19

Vscl=

n=  -1 :
x=15 .

Vnin= -19
Vr,rax= I A
Vsc l=1

<l-
{-

<|*-

<_-

It

5r

Answer C

Question 9

J3 sin(2x) = cos(2x), -n < x<1r

sin (2r)  _ I
cos ( 2-r) Jj

I
tan(2r) = -i-

rt
lx = - - -  l :  IL- - 7: Zn- - 7: t1t. . .

6 6  6  6

T  i t . r r  r t  x . 3 n"  
1 2 '  t 2 -  2  1 2 -  

" '  
t 2 -  2  

'

1 ' h e  v a l u e s  r n  t h e  s t a t e d  d o m a i n  a r e  4  n . L - ! - n . n  + T - i . " .  - l l n .  - 5 n . n . l n
t 2  t 2  2 t 2 t 2  2  1 2  t 2  t 2  t 2

Answer A

Question 10

30 + 27s sin f4 ) = 150
\ 30,/

/ r t \
2 7 5  s i n l  a  l =  1 2 0

\30i

. ( nt)' 120
S l n i  -  l = -

\ 30,/ 275

t t t  -  r  /120\- = s l n  l - l
30 \z'7 5 )

I! = o.qnsszzo
30

r = 19(9ll!!ll2!) = 4.3120 r6 = 4.31 hours
1l

'  
Answer C

r (

r
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Question 1l

The transformations are a dilation to change the time measurement from hours to minutes (divide the minutes
variable T by 60). There is also a 2 hour translation.

Another way to view this is to see that when Z = 0 (2 P.m.), t = 2 or two hours after noon.

WhenT=180(180minutesaf ter2p.m.or5p.m.) ,  I  =  5.  The model l ing funct ion is  a funct ion of  I  and so
I must be transformed to be t before it can be used in i

The transformation is I = -: + 2 and the func(ion is
fr(t

Answer A

Question 12

The graph is:

The asymptote is y = -2 .

Answer B

Question 13

As f(,r) is a measure of gradient, when x < 0 the gradient of the line is 1. When .r > 0 the gradient begins at

zero and increases linearly with a value of 2. Consider also the derivatives of y=-r11 for r<0 and

y = x 2 - 1 f o r . t > 0 .

I r  r < o
I  ( - r ,  =  1'  

l 2 x  x > 0

Answer C

Question 14

At.r = a the gradient changes from negative to positive as r increases, hence a local minimum will appear here
ony=/( r ) .At r=bthegradientreachesalocalmaximumandthendecreasestoazerogradientat r=c.For
x > c the gradient remains positive. Therefore we should see a point of horizontal inflection at.r = c and a non-
stationary point of inflection at r = b .

Answer D

p  = d  L  * z \ .- \60 )

Question 15

Use the chain rule.l*t u = 2sin3x, so that y = ?u. du. . . - = t r c o s J r
dx

undb
du

dv dv du
dx du dx

Answer E

2 sin 3r
X  Ocos  J r  =  OcoSJ re

. ^^ . , . , ^ ts i  / ' . '  ,nnn  n lE  AD I  6L ! ' p y " g  
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Question 16

The rate of chang. = 4 . H".. on" could use the quotient rule or simplify first and use the product rule." d x

Using the latter approach, Y = x e '
dv
dx

+  e l  = 2 eWhen x = 1,

Answer A

' : f = l x e l

dx

Question 17

Expressing in index form Ciu"s 
Jrl 

t r'

If c = 0, an antiderivative is altemative C.

Answer C

a 3

d, = 
J,t

T

Question 18

If /(x) is given, we must find the antiderivative to deduce /(.r) .

. .  f , , , )  = ( r ; : : ) '  +  e , r  +  c

To find c we substitute ,r = 0, fix) =7 givtng

Answer B

Question 19

The shaded area is found by calculating
. 3 ^ l
f  f  f 4 x 2  t t  a x 2
I  t s t x r - / x t )  d x =  

|  
( 4 x - x 2 - a x y d x = L ;  

i - ?J o  J o

As this area is equal to 5 units2. we have 9 -2! = 5

o ^

2

8' ' -  
9

Answer E

! = ) - - * " o * "

7 2 1

1 4 1

z o

4 x32 33 9 - " = t t - g - 2 "
2 2

^ 9 a
2

. 7
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Question 20

P(x) = / - 4tt -'7 x2 + 22x + 24

A.  (x  + 2) ,  P(-2)  = ( -D4 -  4( -D3 -7 eZ)2 + 22(-2)  +24 =0 ( factor) .

B .  ( x +  l ) ,  P ( - l )  = ( - l ) 4 - 4 ( - 1 ) 3 - 7 ( l ) 2  + 2 2 ( - l ) +  2 4 = 0  ( f a c t o r ) .

C .  ( r  3 ) ,  P ( 3 )  =  G ) 4  -  4 G ) 3  - 7  G ) 2  +  Z 2 ( 3 )  + 2 4 = 0  ( f a c t o r ) .

D .  g - a ) ,  P ( 4 ) = G ) 4  - 4 G ) 3  - 7 @ ) 2  +  2 2 ( 4 )  +  2 4 = 0  ( f a c t o r ) .

E .  ( - r -  l ) ,  P ( l ) = ( 1 ) 4  4 ( l ) 3 - 7 ( ) 2  + 2 2 ( l ) + 2 4 = 3 6  ( n o r  a  f a c r o r ) .

Answer E

Question 21

f ( x )  = 3 e - z '  * 5  o r y = l s - 2 ! a 5  h a s  t h e  i n v e r s e  x = 3 e - 2 v + 5 .

x = 3 e - " + : t

- te - "  =  x  I

3

/ x - l \- l , v=  IOS- I  -  |-  * ' \  3  /

l ,  / . r  5 \v =  - l o s - l  - l
z \ ) /

Answer D

Question 22

2tog,n@2b)- log,s(ab) =logrck2b)2 -logro(ab) = "trr(#)= logro(arb)

Answer B

Question 23

3 x 102* = 7

f iz '=7
3

/ 7 \
2 x = l o g , ^ l  - l- ' " \  3 /

l �  / 7 \'=  t 'os , tJJ
=  0 . 1 8 4

Answer B
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Question 24

The graph of /(.r) = B - 11- 4;z tt'

The function is one:one over either [A, -) or (--, A ] .
Answers such as (--,Bl or [8,-) may bc correct butonly for some values of A and B. e.g. [8,-) is
correct if B + A . The question, however, says: "all values ofA and 8".

Answer D

Question 25

We must first deduce the value of K.

LPr(X = x)  = 1

1 0 K =  I

. ' .  K = 0. t

S o  P r ( 2 < X < 4 )  =  P r ( X  =  3 )  +  P r ( X =  3 )

=  0 . 1  +  0 . 2

= 0.3

Answer C

Question 26

Here one could contract a new table with variable 2X+1, or more simply calculate E()l and use the
simplification E(2X + l\ = 2E(X) + l.

E(X) = Lx. px

= l  x  0 . 1  +  2 x  0 . 2  + 3 x 0 . 3 + 4 x 0 . 2 + 5 x 0 . 2

= 0.1 + 0.4 + 0.9 + 0.8 + 1.0 = 3.2

Hence E(2X + 1) = 2 x 3.2 + | = 7.4

Answer D

Question 27

As X has a binomial distribution, E(X) = np and VAR(X) = np(1 -p).

So  VAR(X)  =  E (X)  x  ( l  - p ) ,  i . e .  2 . t  =7 ( r  -  p )

O . 3 = t - p

i ' P = I - 0 3

P  = O 7

A s  n P = l

7
n = -

0.7

. ' .  n =  l 0
1. |  ?

Pr rX  =71=  "Cr (0 .7 )  (0 .1 )  =0 .2668

Answer E
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Question 28

Using the graphics calculator one can generate the probability distribution for X = Bi(10,0.7) (if required).

Now o = /VAR(X) = Aj  = 1.4491 ,  so 7 +2o =7 +2x t .4491 =9.898.

S o  P r ( 7  < X < 9 . 8 9 8 )  =  P r ( X  = 8 )  +  P r ( X  = 9 ) = 0 . 2 3 3 4 7  + 0 . 1 2 1 0 6 = 0 . 3 5 4 5 3
(These could also be evaluated on the graphics calculator.)

Answer A

Question 29

Selection without replacement suggests a hypergeometric distribution.
I f  f o r m u l a s  a r e  u s e d ,  N = 9 , n = 3 , x = 7 a n d D = 5 .

4 S
C, X .C.

Hence Pr(X = 2) = 
\----:

L,]

Answer E

Question 30

Where N is reasonably small, the distributions for binomial and hypergeometric are as follows:

p\x )

i .e.  E(X) = E(Y)
VAR(X) < vAR(y)

E(n
E(n

Nore a lso f rom formulae.  s ince 2 = p.  EtXl  - -  nQ = EtY\  = np .
N N

As samples are not being replaced in the hypergeometric situation, the probability of success (p(x)) where -r
is away from the mean will be less than that of the binomial. This makes the variance ofthe hypergeometric
less than that of the binomial. (For large batcfes this difference is very small.)

Also, by comparing formulas for the variance:

Binomial Hypergeometric

vAR(y) = np(1 -p) vAR(x) = f (' - fi)(F{)

a n d  a s  o <  t - 1 .  t  .  v A R ( x )  <  v A R ( y ) .
n - l

Hence as N increa."r, {-l -, I so tbr large vatues of N, VAR(X) = VAR(y).
n - l

Answer A

/ l \
/r | ' ,\
/ \
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Question 3l

I f  usins tables. z -740- 150 = -2.23b1" "Fzo
Pr(Z > -2.2361) = Pr (Z < 2.2361)

= 0.9873
If using a graphics calculator, students must

calculate J-O and then enter correct limits to
obtain correct answer.

Answer E

Question 32

If X = weight of cereal box, Pr(X < x) = 0.05
Using inverse normal. X = 742.6.

Y  _ . .
If using tables. from Z =:--E

" 6

. . .  X = Z o + p

(where 1= | .645 , Pr(Z < z) = 0.95).

So  X=-1 .645  x  *Fzo+ lso  = l+z .o

Answer D

using either tables or preferably a graphics calculator.

copyright o 2oo0 NEAP -
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sEcTroN i l  (SH0RT ANSWERI

Question I

t ^
) = ___ -; _ 5, x + _L

x +  z

1
T h e l n v e r s e l s :  x = - -  J

y + 2

I  = x + 3
y  + 2

^ l
x + )

l ^
y - - - - - - - ,

x +  - t

. l
f_r (_r)  = ___1 _?

x +  3

Domain R\{ -3 }

Question 2

The amolitude is about l---: = 2 .' 2

The period can be estimated by noticing that the maximum is at about 2.5 and the minimum is
' about 7.5. The period is about 2(7.5 - 2.5) = 10.

The modelling function (using the sine option) might be: Temp = 5 + Z rinf |)\ 5 /

A I

A 1

M1

M 1

A I
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Question 3

v

6

5

3

2

I

-5 -4 -3 -2 4  5  6 7  8

.)

A

Question 4

/ r v  5 \
^ .  v (51= r00s in l  #  I

\  Z U J

= 300 sin I
4

- 3 0 0 x ^ E
2

= 212 I i t res

b. The rate of change = Y(5)
r  / S ' \

Y'r  r \  =  i : (3OOlcosl  :1  I' 
20 \20l

When I  = 5,  V ' (5)  = l5ncos1
4

I_  t t n x i

-....-.......'.-_ ]'= 1 -t+3' (x - 312'

- - - - -  Y = x - l
I-  r ' = f , _ l u + r - 1 . * * 3

A I

A I

A I

A I

M 1

I;

=  t ) n 4  z  | , /  ̂ i n A I
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Question 5

a. Use the product rule. LeI u = Ian2x and v = logr-t2.

d u  , d v  2 x  2
I  n e n  -  =  l s e c -  t r  a n o  

d _ =  , r =  ; .

H.n.e 4 = tanzx x? + rJp."*2 x  2sec22x = 2( tan2x * logr '21
dt r "' \ r cos22x )

b. Gradient = 4.
dx

.  (  t^ . , ,an log"121
At  r=[?r ,  sradient= 2 l ' : : : : : : :  +  ^  |- 

\ It cost2n)

t a n 2 r = 0  a n d  c o s 2 r =  I .

so gradient = 2log"n2 or 4log"n.

Question 6

a, i. This is hypergeometric with N= 10, D = 4, n=3 andx=2.
6 ^  4 ^

L l  Y  L  )p r ( X = 2 ) = - ] "
' - 3

= 0.300

ii. This is binomial with n = 3, p = 0.4 and x = 2.
1 1 1

Pr (X = 2) = "Cr(0.4)-(0.6) '

= 0.288

b. As the means for both distributions in a. yield equivalent values, either formula could be used.

t ' t  =  E (X)  =nP  =3  xO4=  1 .2

M I

A I

M 1

A I

A I

A I

A 1
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