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Question 1 (15 Marks) — Start A New Page Marks
a) Find Isin6 xcos> x dx 3
b) Use completion of squares and the table of standard integrals to find 2
J‘ dx
Vx? +8x+17
c) Use the substitution #= tang- to find the exact value of 5
T
j"g do
0 5+3sinf+4cosé
1
& I, = I x"e ™ dx 5
0

(i) Show that I, =—l+nln_1
e

1
(ii) Hence, or otherwise, find the exact value of j x*e  dx
0
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y}ﬂ\ Question 2 (15 Marks) — Start A New Page Marks
:V/ T ———————————
2) () Find v8—6i inthe form a-+ib where a, b, arc real and 2> 0. 4

(ii) Hence solve 222 +(1-3i)z -2 =0 giving answers in the form c+ id
where c, d are real. ’

b) (i) Sketch the arc ofa circle of all points z such that 5
ar ( z+1 ) _ 7z
87-3)" 3

(ii) Find the centre and radius of the circle.

VAN

¢) (i) Provethat zz =|z|2 ‘ . .

(ii) Suppose that z,, z, and z; are three complex numbers of modulus 1 such that
zy + 2y +23 =0. If zis a complex number of modulus 3 prove that

—
o

{\ (a\)\\ ‘Z_Zl‘z "-:10"(221 +ZZI)
éf ¢ 2 2 2 ( B
oy §7)) |z—zl| +|z—zz‘ +|z—z3\ =30

e S

e S A
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Question 3 (15 Marks) — Start A New Page Marks
a) Finda,bif (x—1)? is a factor of P(x) =x" +2x* +ax’ + bx?. 3
b) (i) Prove that if the polynomial O(x) has a zerc; of multiplicity m then the 8
polynomial Q1 (x) has the same zero of multiplicity m—1.
(ii) Show that the polynomial H(x) = x" + px—q has a multiple root if
n n-1
GRE
n n—1
and find this root.
c) The cubic equation X+ px2 +q =0 where p, q are real numbers has roots
«, f and y. 4

The equation x> +ax? +bx+c=0 hasroots az,ﬂz and ;/2.

Find g, b, ¢ in terms of p and q.
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Year 12 — Trial HSC Examination — Mathematics Extension 2 — 2001
\ ~>ﬂ‘ Question 4 (15 Marks) — Start A New Page Marks
a) Draw a neat sketch of the ellipsé 3

+
25 16

On your sketch (which should be at least one third of a paée) you must clearly show

the x and y intercepts, the coordinates of the foci and the equations of the directrices.

2 2

b) Consider the ellipse, E, with equation T+2o=1 (a>b)
a

@Nl%

(i) Show that the equation of the tangent to the ellipse, E, at the
point P(acos@, bsinf) is bx cosd +aysinf =ab.

(ii) Find the equation of the normal to E at P.

(ili) The tangent (in (i)) and normal (in (ii)) cut the y-axis at 4 and B respectively.
Find the coordinates of 4 and B.

. “’\\
(iv) ) Show that a focus, S, lies on the circumference of the circle which has 4B as
diameter (for each choice of P).

Dity
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Question 5 (15 Marks) — Start A New Page Marks
a) The vertices of AABC are A(0,2) B(l, 1) and C(-1, 1). H is the point (0, y) 6

where 1< y < 2. The line through H parallel to the x-axis cuts 4B and AC at X

and Y respectively.

(i) Find the length of XY as a function of y.

(ii) Hence or otherwise find the volume of the solid formed by rotating AABC

about the x-axis through one complete revolution.

b) 7

The base of a particular solid is an ellipse with major and minor axes of 10 cm and
8 cm respectively. Every cross-section perpendicular to the major axis is an

equilateral triangle one side of which lies in the base of the solid as shown above.

(i) Show that the cross-sectional area shaded aboveis A(y)= y? V3.

(i) Hence find the volume of the slice of thickness Ax (as shown) as a function
of x.

(iii) Find the volume of the solid.

c) Find the number of different ways of seating n people around 2 circular tables if
there are to be k people at one table and the remainder at the other table.

2
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Question 6 (15 Marks) — Start A New Page Marks
a) 8

Lo % E
i N
g e o i |
: %
Lo SRR T i
N ,

The graph of y=f(x) —3<x<4 is shown.
Drawn neat sketches of the graphs of the following on separate diagrams.

Each sketch should be approximately one third of a page and should clearly show
all important features, including endpoints and discontinuities.

M y=lfe)

() y*=f(

1
S

Ty
3

(iil) y=

(i) y=f'(x)

' 4
b) For the function in (a) find j S, 2
¥ ¢) Find the equation of the tangent to the curve x° + y3 —3xy =3 at the point (2, 1). 3
S
—= () (i) Express 42000 as the product of powers of prime numbers. 2

(i) Hence or otherwise find the number of factors of 42000.
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Question 7 (15 Marks) — Start A New Page Marks
a) The two circles intersect 3
> B at Xand Y.
N AXB and DEY are straight lines.
' Copy the diagram into your
booklet and prove that AE
is parallel to DB.
b 19 ;
Jy}
' 1
| i
: I
o 4

For y=f(x) a<x< b, L, the length of the curve, is given by 4

b dy 2
L'—:J‘a 1+(-a—x—) dx.

Using this formula find the exact value of the length of the curve y = -;-(ex +e ™)

from x=0 to x=1.

¢) A positive integer is said to be blue if no two adjacent digits are the same, so that 9
7,30, 242, 695 are examples of blue integers.

Let B(n) be the number of n-digit blue integers,
C(n) be the number of even n-digit blue integers and
D(n) be the number of odd »-digit blue integers.

(i) Explain why B(n) =9".

(i) Explain why C(k+1) =4.C(k)+5.D(k) (kisa positive integer).

n _ n
(iii) Using induction prove that C(n) = ?—j—é—l

(iv) Hence, or otherwise, find D(5), the number of odd 5-digit blue integers‘.
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Question 8 (15 Marks) — Start A New Page Marks
a) A particle of mass mkgis dropped from rest in a medium which causesa 8

resistance of mkv.

(i) Find the terminal velocity Vr .

(ii) Find the time taken to reach a velocity of —;—VT .

(iii) Find the distance travelled in this time.

b) A massof 1 kg movesina straight line from the positive x-axis towards the origin. 7
When its displacement from the origin is x metres it experiences a force of

- -kT N (ie directed towards the origin).
X

If the mass starts from rest with displacement p metres, find the time required to reach
the origin.

£ S
G AR
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Standard Integrals

jx"dx _ ! ' ne-1; x#0,if n<0.
n+l1
1
—dx =log, x, x > 0.
x
ax 1 ax
Ie dx =—e”, a#0
a
1.
jcosaxdx =—sin ax, a # 0.
a
. 1
jsm ax dx =——cos ax,a# 0.
: a
) 1
.[sec ax dx =—tan ax, a # 0.
a
jsecaxtanaxdx =—1—secax,a¢0.
a
1 14X
j._z.____dz x = —tan a¢0
a“+x a a

jﬂ__)dx sin?=, a>0, —a<x<a.

I—J(Tzl—:__)}—dleoge{ x+:x* =a?) } |4 >|al

I\/(____) = log, { x+1[‘x +a )}
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Luestion |

J

(a)(i) A a+ el el &R a_$5

§-6c = @+cé)”
= @Lfd'L+,?74,Q5"
oooar-dt =8O
Lal- = -6
al = -3 >
/’7’0/77@ & = "_:i
(#4

S&éés% ) @
QL

o“ —8a>*-9 =0
(@*-q)(a*ri) =0
(a+3)(@-3)(a*1) =O

a- -33
St a > O
. o ___:3’
D/ .
= {

() 237+ (=395 - 2 -0
3 = —(1-3¢) —‘—Lﬂ/@—,&)‘—-mgk—aﬁ

R x L
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arg(3n) -ag(G-3) = F
arg(3-3) — @9 (37) = z

(i) Let C be the centre of arit

C lés on ey 5_/;6(:‘/0.6,0_7[’
interval jourg AELO) andlbB0)

L—@%’Db@‘ﬁj@ﬁ@@) e C les on x = /
" AC =/\BC = |
BcA = 2 angle at centre =
3 Foce anj/e_ at crecnft
A A T M@On San’.ea/-c)
. BeCDp =rR¢D =3
8D - fan I 8 = sn g
(D r 5
2 =2 _ A3
<h Jga ) - 2
o ai A
€D = G T3 A5



@) {él/: [3-] = {'le: l
é:"é; *‘53 = O
(3] = 3

@) 3zl = (6-3)0-3)

55 -35-35 35
5+33 -(33+33)

(5-300 715317 +l3-3l"

e 0= (33033) 0GR 3 3) 0= Ghp5)
- 30-(3(5.°3.+5)* 5 (3r3r90) )
- 30-(3(3. 73 *3:) *§~0 )

= 30"‘5)«5

= 30



QuESTION &
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X YD = XBD

Question F

T AE, DB andlxy.
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