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Kincoppal-Rose Bay, School of the Sacred Heart
Math ics E jon 2. Internal Examination 1004

Total Marks - 120
Attempt Questions 1-8
All questions are of equal value

Answer each questionin a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 {15marks) Usea SEPARATE writing booklet. Marks
“(lo ¥
(a) Show that (——EL—J()—X =1 2
. X 4
(b) (i) Write 1—- 5 as a single fraction. 1
I+x
(i) Useintegration by partsto find than" xdx 2
. dx
(©) Use the table of standard integrals to help evaluate e 2
Jx* —6x+25

2 ]
(d) (i) Find A and B such that _2:f_i7_11_()2 == A + —-B—l—
(x=a)(x+1)"  x-4 (x+1)

2. -
(ii) Hence find J-—‘:’—-i"—ﬂ dr 2

(.:c«tl)(x+l)2

x

o X \ 2
(e Use the substitution (= tan; to evaluate J cosec x dx 4

x

3



Kincoppal-Rose Bay, School of the Sacred Heart
Mathematics Extension 2, Internal Examination 2004

Question 2 (15 marks) Use a SEPARATE writing booklet.

(@)

(b)

()

(d)

Let z=3-2i and w=4+i.
Find inthe fom x+iy ,

(i) =z

W

On an Argand Diagram the point 4 is represented by z =1+ and the point B

. f
is represented by —-.

(i) Express zin mod-arg form.
(ii) Show clearly the points 4 and B on the Argand Diagram.

(iii) Find thearea of the triangle 04 B where Ois the origin.

Justify your answer carefully.
(i) Find the locus in the Argand Diagram satisfied by zz—~2Re(z) = 0
(ii) Diraw a neat sketch of this locus.

(iii) On the same diagram, draw the locus arg z=% .
(iv) Find the complex number satisfied by argz:% and z;—ZRe:(z) =0.
If @ isa complex cube root of unity,

(i) Write down the value of 1 + @+ o’ .

(i) Simplify @* + ¢’ + 0°.

Marks
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Question 3 (15 marks) Use a SEPARATE writing booklet.

(@)  The diagramshows y = f(x)which is an odd function.

There is a tuming point at (1.1).

=y

Draw a separate sketch of each of the following graphs.

Use about one third of a page for each graph. Show all significant features.

() y=1(~x)

(i) J}%

Gi) y=s(x|)

Gv) Draw y=f(x) andy=//(x) on the sime number plane.
v) y=e¥

o) y=(/()

(vii) y=f(x)xsin”" x (show the coordinates of the endpoints)

Marks
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Question 4 (15 marks) Use a SEPARATE writing booklet.

(a) If @ is aroot of ax* + bx’ + cx’ +dx+e=0 where a,b,c,d, e are real

and o is complex, prove that a is alsoa root.

(b) (i) Given that 1-/3i is aroot of P(x)=0 where P(x)=x*-2x"+ 5x* ~2x+4,

write down two of the lincar factors of P (x)

(ii) Hence factorise P(x) completely into real factors.

() (i) Show that thesolutions of :® + z* +1= 0 are containedin the solutions of
9
2 —1=0.

(ii) Sketch the nine solutions of z° —1= 0 onan Argand Diagram.
(about one third of a page in size)

. . ¢ 3
(iii) Mark clearly on your diagram, the six roots z,,2,,2, 2,,2;,2, of 2"+ 2z +1=0.

(iv) Show that the sum of the six roots of z° + 2> +1= 0 can be given by

) 27 4r ;rJ
2} cos— +cos— - COs—
9 9 9

e ATy

Marks
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Question 5 (15 marks) Use a SEPARATE writing booklet. Marks
(a)
A
~
g\ \
yd \ ~
‘ [z \ \\
B D C
In triangle BAC, DA bisects £BAC.
£ZBAD = £DAC =8 and £BDA=a
(i) Use trigonometry to prove that B—g = %?— 3
(it) If—ig =r , show that ﬂ:ﬁ{ABD 2
AC Arca A4DC
xZ Z
(b) i —IT =1 is the equation of a hyperbola, and P x, , y,) is a point on the hypertola.
(i) Wiite down the coordinates of the foci S, S 1
(i1) Show that the equation of the tangent at P(,r, , y,) is given by = - —)l%‘— =1 2
(iii) Find Q, the point at which the tangent cuts the x-axis. 1
(iv) Find the distances,
(a) PS 1
B pPs’ 1
pS_os' 2

{v) Show that —
PS oS

(vi) Using your proof in (a), what geometrical fact can you deduce in the triangle PSS’ ? 2



Kincoppal-Rose Bay, School of the Sacred Hean
Mathernatics Extension 2, Intemal Examination 2004

Question 6 (15 marks) Usea SEPARATE wriling booklet.

(@) y

.
>

In the Argand Diagram above, point P corresponds to complex number z.
The triangle OPQ is a right-angled triangle and OP=300Q.

(i) What is the complex numbcr that corresponds to jpoint O ?

(ii) QOPR is arectangle. Write down the complex number that corresponds to R.

() () Prove the identity cos(¢ —b)x~cos(a+ b)x = 2sin axsinbx

(ii) Hence find Jsin Ixsin2xdx

© If 4 =8, u=20and u, =4, ~4u,, fornx 3.
(i) Determine w,and u,.

(ii) Prove by induction that u, = (n +3)2" for n21.

(@) If ax’+bx* +d =0 (a,b,d #0) has a double root, show that 27a2d +4b° =0.

Examiner : ND -6 -
7/6/04
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Marks
Question 7 (15 marks) Use a SEPARATE writing booklet.

(a) In the diagram 4 BCD is a cyclic quadrilateral. E is the point on AC such that

LABE = ZDBC .

2
(i) Show that AABE || ADBC and A4BD ||| AEEC.
2 (ii) Hence show that (AB)(DC)~+(AD)(BC)=(4C)(DB)
2
(b)  Inthe diagram ABC is an equilateral triangle inscribed in a circle.
P is a point on the minor arc 48 of the circle.
Use the result from (a) to show that PC = P4+ PB.
1

/
\ /
1\< —————————————————— — B
N
\\\\\\-‘ /// .1/3
Examiner: ND .
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Question 7 (continued)
(c) (i) Show that cosec2@+cot26 =cot @ for all real values of &.
(i) Use the result above to :

.7 n
(a) find in surd form the valucs of cot § and cot E .

(B) show without using calculators that

4 87 + cosec 16 \ cosec 27
5 ec — + COS e — — —
c0>e<:]5 cos T s T
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Question 8 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(i) Sketch the graph of y=sec x for 0<x < % indicating any important features.

On the same set of axes, sketch the graph of ¥ = sec™ x, again indicating any
important features.

(i) If x=secy, find ‘@{ and hence if 3 =sec™ x, find 9

The points P(a cos @,bsin 9),@(—cr sin 8, b cos 0) lie on the ellipse E,

7 2

. xt oy
ivenby —+—=1.
g Y a b

(i) Show that if O is the centre of E, then OP* +0Q* =a” +b’.

(i) The equations of the tangents at 2 and Q are :
xcosf  ysing _

—_—t =]
a b

cxsing | yeosd
a 0

Show that the point of intcrsection 7 of the two tangents at P and Q is given by
T(a(cos8-sin 6),b(sin6 +cos 9)).
xz 2
(iv) Show that the focus of T'is given by the ellipse —1-+:—2 =2
a

e
(v) If a is the angle between the tangents at P and Q, show that tana = 2—21/—1:112——0—
e’ sin

End of paper

.
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