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SECTION A: MULTIPLE CHOICE SECTION: CHOSE THE CORRECT ANSWER AND
RECORD THE LETTER ON THE COLOURED SHEET.

1 For his holiday reading Geoff has 4 Over the interval [-z, z], the graphs of
selected eight detective novels, three y= = cos 8 and y= sin 0 intersect at:
biographies and four science fiction books, but

he only has room in his case for three books. If _r_r
he selects one book from each group, how 4 4
many combinations of books are possible? B %", %E
5 13
A 15 C --="
B 28 m 5w
cC 56 iy
D 20 E I3
E 96 44
2 216, is equal to 5 The function f: RT — R where f(x) =
log,(3x), has an inverse function 1,
A 21 The rule for £~ is given by
211 A flx)y=2%
B £
3! B fx)=3*
21! x
C a C fle==%
21! x
D T 3] f‘l(x) = 73
188 E /') =l0g:()

21!

6 Lety= x2 — 7x + 10. The average rate

of change of y with respect to x over the
. 22 , | "
3 If Sm9=m-~3-- , then a possible value interval 4 < x < ¢ is:
of CO is A _3
1 B -2
A -3 c 1
2.2 D 3
B 5~ E 4
c __‘[5_ 7 Which one of the following functions has
9 a graph with a vertical asymptote with equation
1 x = b7
D —_—
V8 A y=log,(e—b)
1
E - 1
9 B Y=
=1
c Y= x+b
D y=2*+5b
E y=2%Pb




10

11

12

If y=3x(x-6), then —?—)- is equal to:
x

& -3
6x+8
6x—6
6x—18

6

m OO WP

For the curve with equation y= x° —8x,
the gradient of the curve at x =5 is:

-~ 30
-15
-8
2
17

moowmrP

The coordinates of the point on the curve

with equation y = —;—xz - 2x+5 atwhich

the tangent is parallel to the line
yv=—4x+2 are:

A (-8, 35)
B (-2 10)
C (-2, 11)
D (2 3)
E (2 6)

Let%z-: 3—4xand y=1whenx=0.
The value of y when x = 2 is:

A -9
B -7
c -2
D -1
E 1
9—(3+h)*
hm——L—l— is equal to:
A0 h
A -6

13 A hardware shop stocks five colours of
paint. New colours can be made by
taking two of the existing colours and
mixing them. Assuming each such
mixing gives a new colour, the number of
new colours possible is:

A b5

B 10

c 20

D 25

E 5 x4l

14  The popuiation of trout in a trout pond is
growing. If the population, P, after t
weeks is given by P = 10 x 1.1¢, the
average rate of growth of the population
during the 5 week is closest to
A 16 trout per week
B 15 trout per week
C 1.5 trout per week
D 4 trout per week
E 15.35 trout per week

15 The graph depicted could have the

equation:

wioo

A y=2tanzx .

B y=tanzmx i

| 1

X ! I

Cc = tan — b
Y 2 R .
1 0 ]I 1l : X

D y=—tannx i

2 I |

I |

E y=tan2zx ! {

1 3

6 I x-1, xe(0,1] "
x)= en
x -1, xe[-1,0)

1_111% f(x)equals:

0
1
-1
does not exist
X

moowr



SECTION B- SHORT ANSWER SECTION:

1 In how many ways can a team of four be selected from five Year 11 students and five Year 12
students

a) If there are no restrictions?
(O
Cg = JiD

b) If there must be exactly three Year 12 students on the team?

g s
LB S vy = 8So

c) If there must be exactly two Year 11 students on the team?

5¢, % °C32 = oo

d) If the whole team is to be from Year 127

s
C-L(.::S

(1+1+1+1=4marks)

2 From a group of five boys and 4 girls, three school captains must be selected.

a) How many different combinations of three school captains, without any restrictions, are possible?

N g =Bk

b) How many combinations contain a majority of female captains?

4 —,
¥ e 32 LGC3 = K

¢) How many different combinations of three captains are possible if both genders must be
represented?

SC( b LEC‘Z_ = 50
+ 70,

SCa X %C\ =4 LEO4



(1+2+2 = 5 marks)
3 If cos @ = 0.6, write down the value of:

a cos(2n-0) = 0.6

b cos(z-0) = T 0.6

c cos(n+9) = - Ob .
(3 marks)
4 Solve the equation 1 — 2cos2x = 2, where 0 < x < 2r, giving answers as exact values.
ﬁleoSQ’x: ] O 2x ¢Yv
Cos Ax - =% Ref & =T/3
= i P iy 5 el —
JLoc 3, TTE, 3-T s
2x= 2, ko Xy lo
/6 ) /5 | /3 ; Tr/s
L L 81 (O
b /6) /"\ /6! /6
- 2T,
(3 marks)



5 (a) Sketch the graph of f(x)= {

2x+1

(x—1)?

)

x<0

x>0

(b) For what values of x is the graph a continuous function?

NN

(c) Evaluate 1im f(x)
x—3

[
F (x) = %
o
(3+1+1=>5marks)
6 Find the derivatives of:
4 2
a) y =x_2 bl 3= %4
_ ~2 sl
o\aC +
’OL;i = % 7——-3
A = s4x
= =2 n
7C3

(2 marks)



7 Find a function that differentiates to:

(a) 2x* (b) —x~2
5 20t dox j(—x ”2>o\ e
s -5
- w G
= = .,.—C
g ¢ -3
l
= 3 +©
(4 marks)
8 If Y. (x--z)2 and the y-intercept is -3, find the equation for y.
dx 2
2C L(-x"" (_(.
jéci‘—‘-{-xA—%)d?c =P g = - PSS e
J (V;J’ C/B) . C': = 3
3
i 2 2
S
(2 marks)
9 The graph of y = ab* passes through points (1,1) and (2,5)
a) Find the values of a and b.
L= Bk L) a=0.2 b=35
p 8
o ob ( 2\ S)
b) Let b* = 107
Take the logarithms of both sides (base 10) to find an expression for z in terms of x.
(Oﬁm b* = leto (ok
W =
log0b™ = =
Z= %« 108 o b (3+2= 5 marks)



(t-1975)
10 An estimate for the population of the Earth, P in billions is P = 4 x 2 3z where t is the year.

a)  Evaluate P for: (to 3 decimal places where necessary)
i)t = 1975

P=lkx 2 = UL blon.

ii) t = 2005
‘O 200S —-11S

= Y x AT B - 7 LL( brlllon

b) In what year will the population of the Earth be twice that in 19977

(447 - (&7S
P- b xd = bpa .-
- Q1S
2(64a..) = Hx 27 Solve for x

X = GQOQ—C\ (1 + 1+ 3=5marks)

11 Evaluate the solution of the equation x* — 7x + 3 = 0 by carrying out two iterations of
Newton’s Method, starting at x, = 0. Give your answer to 4 decimal places.

e i B = L) £'@) = 3 x>

\

o
#F
N
P
6

(4 marks)



12 For the curve with equation y = %x3 +x°=3x+6

L dy d
a Find = _:“,{ z
) dx aAx. = X + 2x — - .
b) What are the co-ordinates of the points when the gradient is zero?. Note: Algebraic working is

expected to be shown for this question.
Oy e de=3
O = (x43)(x-1)
e “o % A=l

(’*3; (5) -1 ((\ %)

c) Prove the type (nature) of the turning points:

s|o|[2[e] 5 (1 3) mw
1T IN| o o~

d) Where does the graph cross the y axis?

AN (O‘B)

e)  Hence sketch the graph of y = %x3 + x> —=3x+6 (you do NOT need to find the x - intercept(s)).

Mark all relevant points with their co-ordinates.

(%) 3.

e ¥ J

} (1+3+2+1+3=10 marks)



13 The tide level on a pier pylon can be modeled by the equation H =4 + 2sin%r where H is the

height in metres of the tide from the bottom of the pylon and t is time in hours after midnight.

a) What is the period of this tide?

p- I S e b

] 12

b) What is the maximum and minimum heights of the tide level and when do they occur in the first 24
hours?

Max Xt% = & meaves
M. —2+Y4% 2 metreS

1)

c) What is the water level on the pier at 4 am and at 4 pm? Give your answers as exact and correct
to 2 decimal places.

Lépm $ t= (6.
H- = U + 16\:/\ élgx[bv = ' 5‘73"\!‘}6}(63

10



d) Sketch the graph of the tide function showing the first 24 hours.

e) Show on the graph when the tide level is above 4.8m.
At what times in the first 24 hours is the tide level above 4.8 m on the pylon?
+ = 6.1851k. - -~ Letween 12 Yromn & S:12amn .
& & & %
= BIVES .. e | :
e petween  (2:47pm 4 Si3pm.,
b 26,

(1+3+3+3+2=12 marks)
END OF SECTION B

11
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