— ASCHAM SCHOOL

MATHEMATICS EXTENSION 2 . 2
Question 1
TRIAL EXAMINATION (@ Mz =3+d4iandz =2-ifind = inthe form a +ib where a and b are real. [2}
2005 (by () Find ali pairs of integers x and vthat satisfy 512/ = (x+i)® . 21
. (i) Hence or otherwise solve = - (1-di)z ~(5-i) = 0. {2
Time : 3 hours + 5 minutes reading tir (1=
(c)  Given that I + 2/ is a root of the polynomial equation z* + z* - z + 15 = 0 find all the
roots over the set of complex numbers. [3]
Instructions: (d) ABCDEF is a regular hexagon drawn on an
. Im(zd Argand diagram with vertex A at the point
Attempt all questions (4,0). O (0,0) is the centre of the hexagon.
i B
All ques‘qons are of equal value \ (i) State the complex number represented
A pRe(2) by E in modulus argument form. [2]

/|
All necessary working should be shown for every question. —0D ‘/
s

Full marks may not be awarded for careless or badly arranged work (i) The hexagon is rotated anticlockwise

A Table of Standard Integrals is provided about the origin through an angle of %.
Approved calculators may be used : ' Express in the form r(cos® + i sing) the
new position of E. [2]

Each question should be answered in a separate booklet
. (iii)  On a copy of the given diagram show
the region within the hexagon where

both the inequalities |z 22 and

—g <argz < 2z hold. [2]
3 3
Question 2 (Start a new booklet)
(@  Find —4—— dx 2}
J2x° +3
3
(b)  Evaluate [cos3xsin2vdx {2
0
(¢)  Find fxe™dx 2
@ Find [t 5]
\/8 -x"=-2x
; i |
(€ () I, = [cos’x dv showthat 7, = =17 (3]
0 n

1 3
(i)  Hencefind \/‘__1. dx by using the substitution x=cosé. 3]
l-x i

o
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Question 3 (Start a new booklet)
(@) The vertices of a conic are (2,0) and (-2,0) and the foci are (3,0) and (-3,0).
(i) Determine the equations of the directrices. [2}
(i) Find the equation of the conic. [2]
2 2
(b) (i) Show the equation of the normal to the ellipse 5—5 + 4‘9— =1 at the point
P(5c0s8,3sin6) is —— — Y _ |6 [3]
cosd sind
(i) This normal intersects the major and minor axes at A and B respectively.
Show that as P moves on the ellipse, the midpoint of AB describes another
ellipse and find its eccentricity. 3]
(c) As shown in the diagram below, T, and T, are two points on the rectangular
hyperbola xy = ¢* with parameters t, and r,and T is a third point on it with parameter
t suchthat £ T TT, is aright angle.
(i) Show that the gradient of T, T is —% and deduce that since £ T, TT, isa
1
right angle then ¢ = - -Ii— [31
12
(ii) Hence prove that T, T, is parallel to the normal at T. [2]

T (cteh) normalat T

Question 4 (Start a new booklet)

(@

(b)

3]

Find the primitive of -
I +sinx

(i) State the condition for m to be a zero of multiplicity 2 of the polynomial P(x). [1]

(i) * The polynomial ax® + bx” + 2 is divisible by (x +1)*. Find @ and b. [2]

The roots of x* - 3x* +2x~1=0 are a, # and

(i) Find the equation whose roots are o, #* and »*. [2]

(i) Hence or otherwise find the value of a* + #* + y° [1]

(iii) Find Za" [2)
D c ABC is a triangle inscribed in a circle and E is the

midpoint of arc AB. ED is the diameter through E.
Let ZCAB = o° and ZCBA = B° where o > p.

(i) Mark relevant information on a copy of the
diagram provided.

(i) Find an expression for /DCA in terms of «°
and p°. [2]

(i) Show that ZDEC = %(a s
° (2]



”~

Question 5 (Start a new booklet)

@)

(b) -

(c)

Fo=1-i
(i) Express o in mod arg form.

(i)  Hence or otherwise determine the points on an Argand diagram representing

the complex numbers ' and —I—
P

(i)  Sketch the iocus of the points - such that [: —a;“l =iz -

—l—, and find the
@ .

Cartesian equation of this locus.

The area enclosed by the curve y = (x—3)Z and the line y = 9 is rotated about

the y-axis. Use the method of cylindrical shelils to find the exact volume of the solid
formed.

The base of a solid is the region bounded by the curves y=6-x? and y = 2%,
Cross sections by planes perpendicular to the x-axis are semi-ellipses with their
major axes in the base of the solid. The minor axes are one third the length of the
major axes. Find the volume of the solid to the nearest whole cubic unit.

(Assume that the area of an ellipse is 7ab)

Question 6 (Start a new booklet)

(@

(b)

A circle of radius r is drawn with its centre on the circumference of another
circle of radius . Show that the area common to both circles is érl (4:: - 3«/5)

square units.

A ball of mass 3kg is thrown vertically upward from the origin with an initial speed
of 6m/s. The ball is subject to a downward gravitational force of 18 newtons and

2
air resistance of 32— newtons in the opposite direction to the velocity, v metres per
second.

(i) . Show that until the ball reaches its highest point, the equation of motion is
V= _-;-( v! + 36) where y metres is its height.

(i)  Show that while the ball is rising v’ = 36(2{? - 1J.

(iii)  Show that the ball's maximum height is 3In2 metres.

(iv)  Show that the ball's speed on its return to the origin is 3v2 m/s,

]
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Question 7 (Start a new booklet)
(a) (i) Showthatiisarootof z* +1=0. 1]
(i) Hence or otherwise show the 6 sixth roots of 1 on an Argand Diagram. [3]
(iiiy  Show that (% +1)(z' -z*+1) = 2+ 1 ]
(iv) Hencefindthedrootsof z' -z +1=0 21
b) If f(x)= Q—ﬂ sketch the following on separate graphs showing important features
X
such as intercepts on the axes and asymptotes.
N ry=fl 2
(M) y=—— 2]
A€
C(iil)y  y=log(f(x)) 2]
(iv) ¥ =/ [2]
Question 8 (Start a new booklet)
(@ (i) Use the substitution x = 7 — u to show that fxf (sinx)dx = % f(sinx)dr. 3]
0 “n
(i)  Hence evaluate Ixcos’ xdx [5]
0
(b) Giventhat a+b+c=1and a+b+c233abc where a, b and ¢ are positive real
numbers :
. | S
(i) Prove that — +— +~29 [2]
a b ¢
(ii) Hence or otherwise find the minimum value of (l - ]](7]) - IJ(l - IJ [5]
a c .

End of Examination



