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TASK 4

YEAR 12

2004

EXTENSION 2

TRIAL HSC EXAMINATION

Time allowed: 3 howrs + 5 minutes reading time.

Enstructions te Candidates

= Attempt all questions

s Show all necessary working,

= Marks may be deducted for missing or pootly arranged work,

= Board approved calculators may be used.

* Each question attempted rust be returned in 4 separate writing booklet clearly marked Question 1,

Question 2 ¢te, on the cover

* Each booklet must have yonr name and the name of your mathematios teacher written on the cover,
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Question 1

8

{15 marks) Use a SEPARATE writing booklet.

If Z, =1+2i, Z, =2-iand Z,=1-+3 4,
Express in the form {a+ bi) where ¢ and b are real,

M Z +Z,
1
(i) Z

Giiiy {2,)’

Express 43+

(i} Express Z =~f3 +/ in modulus- argument form,

(i) Hence, show that Z7 + 647 =0,

(i} Find the square root(s) of (—8+6:).

{ii) Henge, solve the equation

2Z* —(3+i{)Z +2 = 0, expressing Z in the form {a+bi) where g and b are real.

-
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35,
! in the form (@ + i) where a and b are real numbers.
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Question 2 (15 marks) Usc a SEPARATE writing booklet. Marks
Question 3 (15 marks) Use a SEPARATE writing booklet. Marks
a Evzluate
a The point 4 {a cosa, bsing) lies on the ellipse 57+§—; =1.
£ a
@ L‘ xsin 2x dx . 3
# s the foot of the perpendicular from A to the x-axis, The normal at 4 cots the
x-axis at C.
o 1
(if) .
J' LI PR 2
{i) Represent this information with a suitable diagram. 1
. 3 ftanx . X 5
i) | d——dx, 1t =tan=), 4 i
(i) .[01.,. _ (using 2} ]
(ii) Derive the equation of the normal AC. 3
2 3
‘ s (iii) Show that the length of €8 js |2 298¢
b Show that , if F, = L' tan” x dx. 6
b Consider the hyperbola # with equation 4x* —9y® = 36. The point R(x,p) is
1 . . an arbitrary point on f7.
Then i + I, = ot where n is an intoger and # = 3
(i} Prove that the equation of the tangent / at R is 4x,x-9y y=36. 3
Hence evaluate /.
(if} Find the co-ordinates of the paint X at which { cuts the x-axis, 1
4
(iii) Henee, prove that SB = —'iK—where § and P are the foci of &,
PR PK
2 -4
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Question 4

{15 marks} Use a SEPARATE writing booklet,

The equation x* —3x+3 = 0 has roots which are &, # and ». Find the equation
in x where the roots are o, f2and ¥*.

The base of a solid is a circle of radius 2 units. A diameter runs through the
centre of the base. Any cross section of the solid formed by a plane perpendicular
to the given diameter is an equilateral triangle.

323

Show that the volume of the solid is . units®,

The region bounded by the curve y =log, x, the straight fines y=1and x=3 is
rotated about the p-axis. Find the volume of the resulting solid using the method of
cylindrical shells.

5.
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Question 5

{15 marks) Use a SEPARATE writing booklet.

Find the four fourth roots of -16 in the form (a + 5i).

log, x for x> 0.

A function is defined by § (x] =

(i} Find the x intcreept.

(i) Find the tuming peint.

(iii) Find the point of inflection.

(iv) Sketch the graph of y = /().

Consider the function in part {b) sketch

y=|£(x).

1

yE—r.

f(=)
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Question 6

(15 marks) Usc a SEPARATE writing booklet.

Coensider the polynomial Q(x)=ax’ + b’ +cx’ +dr+e wherea, b, ¢, dand ¢

are infegers. Suppose « is an integer such that Q(a} =0.

(i} Prove that o is a factor of e.

(i) Prove that the polynomial equation P{x}=0,
where P(x)=4x* - x* +35* +2x -3 does not have an integer root.

It is estimated that the probability that a torpedo will hit its target is % .
(i) If 3 torpedoes are fired, what is the probahbility of 3 successes.

(i) How many torpedoes must be fired so that the probability of at least one
suceess should be greater than 0.9?

NQT TO SCALE

The above diagram shows a light string of length /, fixed at O, and making an
angle 0 with the vertical as shown in the ahove diagram. A particlc is attached at
P. The particle moves with uniform speed v metres / second in a horizontal circle
of radius r. The centre of the circle is directly below O,

If the particle is to maintain its motion in a horizonta circle, show by resolving
forces vertically and horizontally, that the particle’s velocity is given by
v =4f7g tan & . (Note: g is the acceleration due to gravity)

When a polynomial P{x}is divided by (x—3) the remainder is 5 and when it is
divided by {x —4) the remainder is 9. Find the remainder when P{x) is divided

by (x~4)(x-3}.

-
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Question 7 {15 marks} Use a SEPARATE writing booklet, Marks

a If sin”' x, cos™ x and sin™ (1-x) are acute, show thas

sin(sin" x—cos”! x] =237 -1,

Hence, solve the cquation

sin™ x—cos™ x =sin™ (1 -x).

b Find the general solution of the equation 3tan® x = 2sinx. 3
c Each of the following staterments is either true or false, Write *True’ or *False’ for
cach statement giving a brief reasen for your answers. (You are tiot required to
evaluatc the integrals).
z 2
0] I 1 x' cosxde=0.
2
2

Gy j: ¢ cos™ x dv =0,

8-
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Question 8 (15 marks) Use a SEPARATE writing booklet. Marks & Ey= 04 2y :z 2-7 ewd  Tzz =034
O O] 2+ F.= 344
a In the Argand diagram, the points 4, B and C represent the complex numbers FAT - | N k(2+ 43
Z; and Z; respectively. O {in v = :
Zq. 2-¢  xf2vi)
What can you say about triangle ABCif i(Z, -2,}=(Z, - 2,). 2
A 2 L7
= Bt
WY &N . [ ?
¥ Y N
@ G (7Y - (-7
3 .
( = A= 39Tr 3T - (U39
= 1-3/34 -9 4 3474
B
c . -
@ Y 4x30 <G 2o fie 4443
b Solve for x if [3x+3|+ [x 1| < 4x+3. 3 244 x (3-4) - o
= _.3- -+ .L!
[ A particle, projected vertically upward with initial speed « is subjected to forces 8 % =
which create a constant vertical downward acceleration of magnitude g and an
acoeleration, directed against the motion, of magnitude kv when the speed is v. . ] )
(Y &y E = Ty
(i) Show that the acceleration function is given by x= ~ —kv. - o i
given by 8 12 = 3+, ara 2 = Ton &= ?
- o
=z - I 2= 2us ¢
(ii) Prove that the maximum height reached by the particle after a time T'is given s > = 2 ( cog .21‘ + 7 Sm.EE > g
1 (g +}:uJ :
by 7'=—log. .
k £ 5
" E . _ 1T
(‘35 By 2 = 2 eis 64 2 - 64(2.0.5 If)
1
(iii) Prove that the maximum height reached is —{u — g7 ). _ T N I -
3 = 128 (s L TAsmT = ¥ as g
= ~l2® ¢is ¢ i
2 g
9 Z 4+ 64 F = o (a;\ f'EpJU\MDI>
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