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Part I - Multiple-choice answers
15. B
16. c
17. E
18. c
19. D
20. n
21. B

Part I - Multiple-choice solutions

Question I
The vertical distance between a minimum and maximum point on the function is 3. The

amplitude ofthe function is therefore ].2
The answer is D.

Question 2
Th" r"ng. ofthe function is ye I S,t] and so the amplitude is 3. The period of the function is

5- r=  . so?a=4 .  so ,  n=L
n 2

There is a horizontal shift of I unit to the right.
There is a vertical shift of2 units down.

The required equat ion is y=Js65!1t- t1-Z
2 '

The answer is A.
Question 3
lf a = 1 , option A would be the correct graph.

lf a = L,option B would be the correct graph.
2 '

ll a = -1, option C would be the correct graph.
I

lf a = -, option E would be the correct graph.
A '

The graph shown in opt ion D requires a hor izontal  sni f t  ie.  r=tan[x-aj .

No value of a will achieve this.
The answer is D.
Question 4
lf b = -a , then the graph of 1.,=, becomes y=-a and the straight line is atangentto the

function/and hence asin(2-x)= b will have one solution.

Simi lar ly,  th is wi l l  happen i f  b = a .  So opt ions A, C and D can be el iminated. l fb=0,then
the equation y=bbecomesy= 0 which is the equation of the.x-axis and this intersects with

the graph offunction/on 3 occasions. Hence there are 3 solutions to the equation

a sin {2,r  )= 0 .

l . D
2 . 4
3 . D
4 . 8
5 . E
6 . A
7 , 8

8 . E
9 . C
10. c
1 1 .  B
t 2 . B
13. D
14. E

22. C
23. A
24. B
25. B
26. E
27. D
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lf  b=a+ I  ,  then the graph of y=!59..m.. /=a+l which is a hor izontal  l ineoneunit

above the maximum pointon the graph of y = /(r). Hence y=a11 does not intersect with
y = f(r) Hence asin(2x)= a + I has no solutions. The answer is E.

Question 5

The required term is given by 8Co1xia1l;a = Tgva
The coefficient is 70. The answer is E.
Question 6'|

los. I - loq." 32 + 2los.. I
" 2  i

( 1  \
= log r l - +32  l +2x0

\ . r /

. l=  l o S ^  -- ' r 2 8

,  f r )= log. | --; I
\ .  . /

= l0g2 z

= -7  logz2
= - 7
The answer is A.
Question 7

4 x 33 '* t  =24

33r+r  -  6

log,o 33 '* l  =  log,o 6

( 3 : r + t ) l o g , o 3 = l o g , o 6

log,o 6
J x + l = -

log,o 3
.  /  !  - \

' = l | . - t * l o e ' o 6 ]
3 [  l o g , o 3 J

The answer is E.

Question 8
The graph ofoption A crosses once.
The graph ofoption B touches twice.
The graph ofoption C crosses 3 times.
The graph ofoption D crosses 3 ttmes.
The graph ofoption E crosses Nvice.
The answer is E.

\
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Question 9
The shape ofthe graph Produced
by the data is best described as
logarithmic.
The answer is C.

Question l0
The domain of/is R.
The range of/is (-oo,4l .

The answer is C.

I
; l  >=  x ' l x -
5
;

2

I,

Method 2 Product rule
I

Y = x ' \ x -  + t )
t l

_ _ _ : _ = _ r  .  ( x -  +  l l +  x ,  Y  2 x
a x z

. 1
x ' + l  ^ ;=  _  + t x .
z N x

= - :  _ + - - = + 2 x 2
ZIX z^!x

, 3 i 3

= - x '  + - " = : +  l X '
a  ^ 1z t.,J X

Question I I
A function will have an inverse function if it passes the horizontal line test. That is if a
horizontal line can be drawn anywhere on the graph and be cut by the function no more than
once. Only the function in option B would fail the horizontal line test. That is, a horizontal
line drawn would cut the function twice.
The answer is B.

Question 12
I

The graph of y=---  -  has asymptotes with equat ions x=- land] l=0.
. x + l

The graph of y = "'*r has an asymptote with equation y = 0 .

The graph of l, = log€ (r - 1) has asymptote with equation -r = I

The graph of y=;z has asymptotes with equat ions x=0and/=0.

The graph of y = ̂ {, -1 has no asymptotes.

The answer is B.

Question l3
- /  , \  . / \  , " , / \  , . r \ - l
J l x +  h ) x  J l x ) +  h J  \ x ) a n o J \ x ) = -

N . * j = l
1 0 . 0 1  l 0 + 0 . 0 1

so 1(to + o.ot)- /( lo) + o.ol/ '(r 0)
The answer is D.

Question 14
Method I Expand first

Let y= Jr\r '  *t)

+ l.l
I

1

l

1
t lr ;

+ - x '
2

dy
di

The answer is E.

. \ _ |
=i-x2 + ----"---

z Z.J x

- l

= a  x 2  +
2

I

z\l x
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IQuestion 15

l, = tog" (sin(2'))

Method I
Let y -- log" a where

^ d v l
So,  - - -a=-  ano

tlu U

. dv dv du
Now,-: = -T-'-T-

dx du dx

1 , ,
= :_ . 2 cosl2x )u

^ l/^ \

_ zcos\zx )- 
sin(z.r)

2=t"rci

Method 2
y = log. (sin(zx))

. 4(.in(z'))
dY dx
A=- l^W

2cosQx)= 't"et
2

= ---_-t---_i

tanl2x )
The answer is B.

Question 16

g( ' )= "  " t '

S o  g ' ( ; r ) =  1 5  x 2 e 2 ' + 5 x 4 e 2 '

=2x5 e2 '  + 5xa e2"

So g ' ( l )=2s2 a 5s2

= 7  e 2
The answer is C.

sin(2x)
tanl zx | =

cos(2:r)

I _ cos(2r)
tan(2x) sin(2x)

u = sin\2x)

d u  ^  / ^ \- = I cos(zx,f

Chain rule

Note that

So,
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Question l7

h(x)=+
{ r + l

n'(,)= (quotient rule)

2 " l x + 1 4 x + 1 - x . .  1= - - - t f f i - " x + l

2(x+ l ' ) - x  I=-----+:-x-
2" ,1x+ l  - x+ l

2 x + 2 - x

2 . / x + l ( x + l )
x + 2

2rlx + l(x + l.f

The answer is E.
Question 18
Look at the graPh.
For a=-2, the graph is shown.

In this case the maximum value of/is 45

and this occurs at x -- -2 .

For a = 0, the graph is shown.

In this case the maximum value of/
occu rs  when  x=0 .

1 .  .  r
J x + l  l -  

r \ x  
+ 1 ) - 1  " x

( # + r ) '
/ _  -  \

= l J x + t  -  - - :  l + ( x + l )
\  2 r l x + l /
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For a =1, the graph is shown.

In this case, the maximum value of/occurs at
7
3

For a = 3 , the graph is shown.

The maximum value occurs at .r = 3 .

And similarly for a = 5 , the graph would be well below the .x-axis and the maximum value
negative.
The answer is C.

Question l9

From the diagram, we have
Area required = /(t)x t + 1Q)" I

= 4 + 5

= 9 square units.
The answer is D.

Question 20

lQJi  - ,  ̂ )a,= {r , i  - " , ' )0,
') '1,. 

)
I  ^  - � - 2 t

^ ;  z  (
= 2 x . > - + - + C

l

4xl  e-"

The answer is D.
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Question 21
Method I

i(r" * z)' * = []t,'.,- rl'1,
=fi(:t*z)'-z')

s" f rk l r+z)u 
-o+)=to+s

Method 2
On your graphics calculator, graPh

y = ( 3 x + 2 ) s .
- ,  f  ^ .  -  -

Use 2"' caf c and lJ $)dx .

The lower limit is zero. Substitute values
for t, ie. the upper limit, until

I rtrtdt=rcq.5

Q t  + z ) u  - 6 4 = 1 5 5 6 1

Q* +z)u =15625

tk +z = +91t562s
3 k  + 2 = + 5

t = - l o r l b u t f t > o s o , t = l
3

The answer is B.
Ouestion 22
Option A - f'(o)=0, so the gradient of the function/at x = a is zero'

option B _ for x < 0, r'G) , o , so the gradient of/ is greater than zero, that is, positive.

Option C- f'(b)+0 and hence there is nota stationary point at x=b ' This option is

incorrect.
Options D and E are both correct.
The answer is C.
Question 23
varianceof x = nlx' ) - la(x))'

= ( 0 2  x  0 . 1 + 1 2  x 0 . 3  +  2 2  x 0 ' 4 + 3 2  x  0 . 2 ) - ( 0 x 0  1 +  I  x  0 ' 3  +  2  x  0 ' 4 + 3 x  0  2 ) ' �

= 0  3 + l  o + t  s - ( t  z ) ' �
=  0 . 8 1

The answer is A

Question 24
Method I

P r ( 3 8 . 5 < x < a o ' 6 ) = P 1 ( - 1  s  <  z  < 0 . 6 )

slnce o
_  3 8 . 5  -  4 0  4 0 ' 6  -  4 0
Z = -  

I  
a t r . l  L =  -

= - 1 . 5  = 0 6

So Pr ( - l  . 5<Z  <0 '6 )=Pr (Z  <0 .6 ) -P r (Z  < - t ' 5 )

= rr(z <o e)-(r -vr(z' t 's))
=  0  .7257  -1+  0  9332
= 0 6589

Method,z Using a graphics calculator
2d DISTR
normalcdf(3 8.5,40.6,40' I )
=0.65 89

The answer is B.
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Question 25

Z is the standard normal variable and so p = 0 and o = I .
So, option A is eliminated and option B is correct.
Note that Pr(- t < Z <1) = 9.6S so option C is incorrect.

f  r (Z < o) = O.S whereas I  -Znr(z>O)=I-2x0.5=0 so opt ion D is incorrect.

W(Z <Z) is shown as the shaded region below.

Yr(Z <t) is shown as the shaded region below.

Clearly twice this shaded area does not equal the shaded area shown in the previous diagram.
The answer is B.

Question 26
The number of times that Colin is late for work over the five mornings from Monday to
Fr iday is a random var iable with a binomial  distr ibut ion with z=5andp=0.3.
So mean = zp = I .5 and variance = np(l - p)

= 5 x 0 . 3 x 0 . 7
_  I  n <

The answer is E.

Question 27

We have a binomial  distr ibut ion with n=l0andp=0.6.

I

Pr(at least 8 complete course) = fr(X = S)+ fr(X = e)+ fr(X = tO)

='oc, (o.o)'(0.+)' +'oq (o.e)' (0.+)' +'oc,o (0.6)'o (0.+)o
='oc, (o.o)'(0.+)' + +(o.o)' + (o.o)'o
The answer is D.
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PART II

Question I

a.

f ( ' ) = - ' '  + 7 x '  - l l x + 5

/ ( s \ = - r 1 5 + 1 7 5 - 5 5 + 5
- n

So x-5 is a factor.

2
1 1

(l mark)

(l mark)

(l mark)

(1 mark)

won't
work

l l---works

3
_:- won't

f(x)= -x' � \x - s)+ 2x(x - s)- l(x - s)

= (r - sX- "' +2x -t)
= -G-s ) ( ' ' - zx+ l )
= -(x - s)(.r - t)'

(1 mark)

Since (.r - l) is a repeated factor, the graph touches the x-axis at -x = I . So there is a

turning point at (1,0.). 
(l mark)

Question 2
a.

-  / - . \  , tL )
L , t 2 ( l = -

N
2 x 3

1 2

b. Method I

3 2 1
Pr(both won' t  work.)= -  x -  = -

t 2  l l  2 2

won l
work
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l 0
Method 2

t/- (r2-3),-

rlx = 2 ) = ----:----------::

.  9 ^
_ J X  L 0_  

t r
L̂ 2

_ 3
66

_ l
22

Question 3
sin(:x)+ z cos(:r) = o

(2 marks)

(l mark)

(D

sin(3"r) = -2 cos(3r)

s in (:.x)
"--"'-.----'- = -z
cos(3.r)

tan(3.r) = -2

N o w ,  0 ' < . r s 1 8 0 "

So, 0" < 3.r < 540'
So, since t^npx)= -2

(Check that your calculator is in "Degree" mode.)
3x = I 80' - 63.4349', 360' - 63.4349', 540" - 63.4349"

3x = I  16.5651' ,  296.565t",  4 i6.5651'

x  =  38 .8550" ,  98 .8550" ,  158 .8550 '

- r  =  38 '51 ' ,  98 '51 ' ,  158 '51 ,

(l mark)
Question 4

a , Y

(l mark)

(l mark)
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l l

c.

Question 5

*  d r - - R ,

b.

h@)=f i

= (-o, ll

(l mark)

(1 mark)

(l mark)

rf

Note that the graph of y = -f (x) is "smoothly continuous" at .x = -2

there but the graph of y = f (x) is not continuous at the point where

does not exist there.

Question 6
Y

v = 2 tan(\ +l

d v  2  t . x ,
- - 1  =  -SeC- ( - l

dt  4  
'4 '

=  - s e c - ( - )
2  

' 4 '

d v  |  , . r .
W h e n  x = 2 , : = - s e c ' ( ; )

d x z . l
l l

2  z (  t t \
cos-  |  ,  I

\ 4 /

and hence /'(-x) exists

.x = I and hence /'(:r)

(2 marks)

(1 mark)

I
1 "

I

2
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t2

l l= - x -
) 1

t
1 ^_ _ _ x z
2

So the gradient ofthe tangent at x = x is I and hence the gradient ofthe normal at x = tt is
- 1 .

17

When x= r ,  v  =2 tan( : \+ l
-  ' A '

!t

So the normal to the curve at the point (a,3) is given by
y - J = - t \ x - 1 t )

Y = - x + 1 r + 3

Question 7

Area required

(l mark)

(l mark)

(l mark)

= [ r, '  -  o, - ! , in o\ -( z, -  z,- 1, '" i l ) ] ]  -  {  (  ! , ,n( z\ - r" *r") -  f  1.,n o - r" '  * o)J
[ f  o  /  \  "  \ z ) ) )  | . \ "  \ 2 )  )  \ n  ) ]

='{": -,-*,[?))*-, (.",(?)-[,r -,))* (, mark)

=1r,1 -",-!,*[+]l'.f1.i"f+l-2 ,i *",1' (r mark)
L  ' r  \ a / 1 ,  L t r  \ 4 . /  J o

(l mark)
- 4 4- - 2 e ' - 4 e - 0 + - + - + 2

,t 1T
. R

= Z e -  - 4 e +  l + -
1t

(l mark)

Total 23marks
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