ST IGNATIUS COLLEGE RIVERVIEW

ASSESSMENT TASK NUMBER 4

TRIAL HSC EXAMINATION

YEAR 12

2006

EXTENSION 2

Time allowed: 3 hours (+ 5 minutesreading time)
Instructions to Candidates
Attempt all questions
Show al necessary working.
Marks may be deducted for missing or poorly arranged work.
Board approved calcul ators and templates may be used.
Each question must be returned in a separate writing booklet marked Q1, Q2 etc

Each booklet must have your name.



Question 1 [15 marksg] Start a new answer booklet.

@ _ 1 (2]
Find I\/ﬂ dx.
() () Resolve 1 into partial fractions. [2]
(x=2)(x+1)
(i) Hence, find I; dx. 2
(x—-2)(x+1)
©  Evaluate J':x\/m—x dx: x>0, m>x [3]
d r 3
@ Evaluate .[3 tan x dx, using the substitution t:tani. 3]
0 1+ cosx 2

©  Evaluae [ Olsi ny dy. 3l
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Question 2 [15 marks] Start a new answer booklet.

(@  Considerthe complex number z= 1++/3i .

() Find ||
0 Find arg(ij
(iii)

Express % intheform a+bi, whereaand b arereal.

(b) (i) Findthethree cuberootsof —i in modulusargument form.

(i)  Represent these three cube roots of —i on an Argand diagram.

(©)  Consider the locus in the complex plane defined by Re(Z)=4 where
Z=X+liy.
() Find the Cartesian equation of thislocus.

(i)  Describethislocus.

(d)

If arg(z—3—2i)=37ﬂ where z=x+1iy, sketch the locus of z on an Argand

diagram.

Question 2 is continued on the next page
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Question 2 CONTINUED

(e) ABCD isacyclic quadrilateral with sidesp, g, m, n as shown in the
diagram below.

If theangle DAB is 6 degrees:
[2]

(i)  Write down two expressions for the length of diagonal BD.
(i) Show that [2]

p2_q2+n2_m2

cosO =
2(pn +gm)
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Question 3  [15 marksg] Start a new answer booklet.

(8  The curve shown in the diagram is the equation y= f (x). Thereisa
maximum turning point at (-2,2) and the curve crosses the x axis at (0,0).

y

(2,2

Sketch the following curves on separate diagrams, showing all of the
essential features.

i) y=1f(x)-2 [1]
(i) y=1f(x-2) [1]
(i) y=f(2x) [1]
(iv) y=1f(-x) [1]
V) y=|f(x)| [1]
(viy .1 [1]
(%)
(b)  Show that the curves x° — y*=c” and xy=c®, where‘c’ isa constant, (4]

intersect at right angles.

(© () Factorise the expression (1+x+x*+x°) over

(a) therea field [1]
(B) the complex field [1]
(ii) 4 X3 2 [3]

Hence, show that the equation X?+ §+ X?+ x+c=0, where‘C isa

constant, has no real rootsif c>é
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Question 4  [15 marks] Start a new answer booklet.

@ O [y (3]

e* dx, where mis a positive integer, show that

| o =€—(M+1)1,
() Hence, evaluate: I: yie'dy. [2]

b 1
(®) The sketch below shows the region enclosed by the curve y = x3, the x [4]

axis and the ordinate x = 8.

Find the volume generated when this region is rotated about the line x=8,
using the method of cylindrical shells.

(© () sketch on the number plane, the circle (x- 2)2 +y?2 =09, gatingthe  [2]
co-ordinates of al points of intersection with the axes.

(i)  On this sketch, shade the region bounded by the circle and the y axis [1]
where x>0.

(ili) The shaded region forms the base of asolid with every cross-section
perpendicular to the x-axis forming a square, one side of which lies  [3]
in the base. Find the volume of the solid.
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Question 5 [15 marksg] Start a new answer booklet.

@

(b)

(©)

(d)

(€)

Solve the inequality:

X+3 S X+1
X—2 X-3

Divide the polynomial (x+5i x*~7i x-3) by (x-2i) usinglong
division.

Show that (2+x/§i) is azero of the polynomial Q(x)=x° —x*—5x+21.

Hence, reduce Q(x) to factors over the complex field.

The polynomia P(x)=x'+ + 6x+4 hasarationa zero of multiplicity
2. Find this zero and show that there are no other real zeros.

If a, B,y aretheroots of the equation x* +Ix+m=0 , where m=0,

obtain as functions of | and m, in their ssmplest form, the coefficients of

the cubic equation whose roots are i, i, i.
a2 BZ 72
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Question 6 [15 marks] Start a new answer booklet.

(& Anengineof mass mkg istravelling with avelocity of v metres/ second

around a curved banked track of radius R metres, inclined at o degreesto
the horizontal plane.

(i) If thereisno lateral thrust between the wheelsand therailsand N is  [3]
the normal reaction, prove that:

2
tana= I\Ilz_ , Where g is the acceleration due to gravity.
g

(if)  If the vintage steam engine “3801" negotiates the track at aspeed of [2]
72 kilometres per hour, without exerting lateral thrust on the rails,
and the track has aradius of 200 metres and width 1.5 metres,
calculate the distance to the nearest centimetre that the outer rail is
raised above the inner rail. Take g = 10 metres per second squared

(b) (i) A particle of mass mfallsfrom rest, from apoint O, in medium [3]
whose resistance is mkv, where k is a positive constant and visthe
velocity after timet. Prove that the speed at timet is given by

2a-e")

(i) Anidentical particleis projected upwards from O with initial [7]
velocity u in the same medium. If this particle is released
simultaneously with the first, prove that the speed of the first

. . : — wu
particle when the second is momentarily at rest is given by: wain
+

wherew istheterminal velocity of thefirst particle.
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Question 7 [15 marksg] Start a new answer booklet.

@ |n the expansion of (a+b)™™"

(i) FndT_,, and T__, (Note T meansterm) [2]
(i) Henceprove, thatif a+b=1, then [2]
2m+1
Tm+l + Tm+2: ( jam bm
m
(b) () P (asec @, btana) and Q (asec B, btan B) are two points on the
2 2
hyperbola );—Z—Z—Zzl, where x>0.
bcos[a;ﬂj 3]
(7) Show that the gradient of PQis: T[f
asn( J
2
(0)  Show that he equation of PQ is: [3]

5cos(ﬂj— isin(wjz cos(‘”ﬁj
a 2 b 2 2

Note: The following results may be used for parts (y ) and (6)
above :

sin(A-B)= ZSin(A; Bjcos( A; Bj

coSA—CoSB = — Zsin(A; Bjsi n( A; Bj

(it)  If the chord PQ subtends aright angle at the vertex A (a,0) show [9]
B

that tanZ-tan=1— €.
R
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Question 8  [15 marksg] Start a new answer booklet.

@

(b)

By using the substitution y= %— X, show that

T

=[Ptk = [2
0 1+tanx 0 1+ cotx

Hencefind thevalueof | .

Let z=x+iy beacomplex number ( xandy arereal) satisfying

zz+(1-2i)z+(1+2)z <3

(i)  Sketchthelocus of zon an Argand diagram.

(i) Find the maximum and minimum values of (X+y).

End of the Paper
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STANDARD INTEGRALS

Ix”dx :Lx”*l, nz-1 x=0,if n<0
n+1
1
_[—dx =lnx, x>0
X
Ieaxdx :Eeax,a;to
a
1.
Icosaxdx = ~sinax, a0
a
. 1
Ismaxdx — _—cosax, a=0
a
5 1
Isec axdx :gtanax,a;to
1
[secaxtanaxdx =gsecax,a¢0
1 1 X
[ ==tan" =, a=0
az +x a a

. X
=sn'Z, a>0, —a<x<a

1
—d
.[ /aZ_XZ X a

J‘ﬁdx =In(x+\/x2—a2), x>a>0

J‘—leJr—azdx :In(x+\/x2+a2)

NOTE: Inx=log,x, x>0
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