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EXAMINATION

Extension I Mathematics

General Instructions

® Reading Time - 5 minutes

s  Working Time — 2 hours

e Write using black or blue pen
Black pen is preferred

e Board-approved calculators may be
used

s A table of standard integrals is
provided at the back of this paper

s Show all necessary working in
Questions 11-14

o Task weighting — 40%

Total Marks — 70
Sectionl ) p, 00536

10 marks
s Attempt Questions 1 — 10
»  Allow about 15 minutes for this
section
*  Answer on the multiple choice
answer sheet provided.
60 marks
e Attempt Questions 11-14
e Allow about 1 hours and 45
minutes for this section
* Answer each question in the
booklet provided.
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STANDARD INTEGRALS
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Section I 3) A particle moves in a straight line and its position at time ¢ (in seconds) is given by

Total marks - 10
Attempt guestlons 1-10 x ='3sin (4t + E) +1  where x is measured in metres.
All questions are of equal value. ! *

Answer either 4,B,C or D on the multiple choice answer sheet provided. lts maximum speed will be: /

a)4m/s b) 12 m/s
\"v
i
1) ﬂ c)13m/s d) unable to be determined.
’au‘<' iL B
4) .
£ LY ] o ) k] & 7(
v t ] x
=1
A possible inverse function for the graph shown above is:

y Y
A possible equation for the graph above is: a) “ b) ﬂ
a) y = (x = Dx - 2)(x ~4)* by y=(x—1)(2—x)(x—4)?° .

. ] . . 2y ] . i/ T »
Qy=-D-x-41 d) y = (x—1*(x - 2)*(4—x) ’ '
’ e y s x.
-] -4
2) The Cartesian equation of the curve with parameters p, g where y
. 4 :
xt=p+q o ? dl . 1 2
. s o2

i
y =p?+q? + 4pq and pg = —1 isgiven by: \ 4 /
t t —y Z -2
\ . \ /

a) y=x2—14 by y=x2+2

0 y=@x-17° d) y=x*—2
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5)

6}

7

8)

How many solutions does sin28 = cos® have in the domain 0 < 8 < 2a?
a)2 b)3

c)4 d)5

The sides of an ice-cube are melting at the rate of 0.5¢m/min (Assume that it remains a
e .

cube as it melts). At what rate is the volume dectasing in cm®/min when its side length is

\

4cm? \ Kl
a) 24 b) 48
c) 240 . d) 96

The letters of the word MQN@WNIC are arranged in a row. The number of different

arrangements that are possible if the two N’s remain together are: .
N
‘ 4.3121
! ol
a) 2.91 ‘ ' ) b) p

8l B al
9% 4 55

For the polynomial 2x2 + 8x2 — 5x — 2 = 0 with roots @, # and , the value of

a?+ % +y?is:
aj21 / ' " b)16
018 , . d)2a
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9)

10)

Which of the following expressions is not equivalent to X7

b) —

d)

The domain of x for the triangle above to exist, is given by

a) I1<x<3

c) 0<x<4

b) —2<x<3%

. dyel<x <3l

End of Section I
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Section IT

Marks
+ Total marks - 60
Attempt Questions 11-14
All questions are of equal value f) Find the greatest coefficient in the expansion of (2x + 3)°. 3

Answer each question in the appropriate writing booklet, Extra writing booklets are
available.

Marks R . . . .
How many ways can 12 people be seated in a circle if 2 particular people must sit apart from
Question 11 {15 marks) Start a new booklet d yway peop P peop P
X each other?
a) Find the gradjent of the tangentto y = 3 cos‘lz at the point where x = 1. 2 -
- 2w x
b) Use the substitution u = x? to find f————m dx 2
c) A class consists of 9 girls and 6 boys. How many ways are there of selecting a committee of 1
3 girls and 2 boys from this class?
34 3
d Calculat 2——— (X
) Calubte [
e) The interval AB has endpoints A(—4,6) and B(8,14). Find the coordinates of the point P
2

which divides the interval AB internally in-the ratio 1 = 3.

Question 11 continues on page 8
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Marks Marks

Question 12 (15 marks) Start a new booklet Question 13 (15 marks) Start a new booklet
. . . 3\7
a) Find the coefficient of x2 in the expansion of (xZ - —)
X 2
a) When a particle is x metres from the origin, its velocity, v m/s, is given by 2
. v = v8x — 2x?
b) Solve the inequality —— < 1. 2

Find the acceleration when the particle is 2 m to the right of the origin.

c) Use mathematical induction to prove that 7 — 3™ is divisible by 4 for all positive integers 3
n>1 ) b) The points P(2ap, ap?) and Q(2ag, ag?) lie on the parabola x? = 4ay. It is given that the
1 chord PQ has equation y = (P-Eﬂ) X —apq.
d) i) Show that 2sinx = x hasa root between x = 1land x = 2. ’
1
i) Show that the gradient of the tangentat P isp.
ii) Taking x = 1 - 8 as an approximation for the solution of 2sinx = x, use 9 N
Newton’s Method once to give a better approximation (1__dgci/mal.pla£e,). ii) Prove that if PQ passes through the focus, then the tangent at P is parallel to the 2
normal at Q.
e) An archer hits a target on average 3 out of every 5 times she shoots. Find the probability
that in 10 shots at the target: c) i) State the domain and range of y = 4 sin™!(1 — x) 2
i} she hits it exactly once (3significant figures) 1 ii) Hence sketch ¥ = 4sin~*(1 — x), clearly showing all essential features. 1
ii) She hits it at least 2 times {3significant figures) - Question 13 continues on page 11
f) . Find the value of the constants a and b ifx? + x — 6 is a factor of the polynomial 2

%3 +5x% +ax+b.
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x+1
x2+4

d) For the graph of f(x) =

(1DgcronnL PLACE)

i) Find the coordinates of any stationary points,\and determine their nature.

i} Find the horizontal asymptotes of f{x) = x;:;
x
%h the graph showing all essential features.

. x4l x 1
using the fac = —_
Y g the tthat x2+4 x2+4-+ x2+4

, or otherwise, show that the area

+1
bounded by f(x) = ﬁ , the x-axis and the lines x = 0 and x = 2 is equal to

%(LnZ + %) units? .

Page 11

Marks

2
1

a)
1

b)
3

Question 14 (15 marks) Start a new booklet

i . o1 1 T
— 45 — =
VB mn

1 =
Vvib 4

Prove that sin™

A particle is projected from a point O with an initial velocity v m/s and with an angle of
projection &, where 0 < a < 90° and where g m/s? is the acceleration due to gravity.

Under these conditions you may assume that the equations for the horizontal and vertical

displacements at time t are given by: x = vtcosa y = visina — %gt2

2
i) Prove that vy = xtana — %secza.

i) Find the time of flight and the range in terms of v, ¢ and g.

N

i 1f R is the range of the projectile on the horizontal plane, prove that:
v =x(1—§)tana

ivj If @ = 45° and the particle just clears two walls 6 m apart, both at a height of

4 m, find the range of the projectile, R.

4
A

4m

2 K

Page 12

Marks




Question 14 continues on page 13

Marks
c) i) Write down the expansion of (1 + x)2"
2n 1
ii) Prove that 22" = Z (2,?)
k=0
3

||)\3 ove that zn (%) = 221 42t
TPV £ g e/ 2(u?

End of examination
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