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t" (8 page booklet)

(a) If the equation 5xt -6x' -Dx+6 = 0 has roots oriF,Y find the value of az + F' +y'
[3 marks]

Show that there exists one value of the constant b fot which the polynomial

p (x ) :  xo  +2x3  - x ' -Bx*b  i sd i v i s ib leby  Q(x )=x ' -4 .  [ 2marks ]

Hence or otherwise find the roots of P(x) for this value of b' [2marks]

(i)

( i i  )

(b)

(i)

(ii )

Find

Use

L  
( c o s e c x  c o t x )

d x '

your result in (i) to

in terms of cos ecx -

find the exact value of

[3 marks]

| 
" 

,o, ecx( cot'x * cos ecz x)dx-
J1Y6

[2 marks]

u(D

@

Find the general solutions of sin}Q * cosQ = 0 in radian form-

Find the solut ions of  3sin0 + 4cos0: -4 for 0 < 0 < 4n, giv ing

correct (where necessary) to 3 decimal places.

[3 marks]

your answers in radians,
[4 marks]

(c) PR is' 
1ilfl:il?#;'"::ff;:i:"*";,T*"J'T::lJ#Ill'�hat 

lArP : /ABr
[5 marksl

I '



3. (new I page booklet Please)

(a) Find rhe term independent of x in the expansion of (+- *)'

(b) Twelve candidates for election to a cornmittee of four'include two well-lslown geniuses, Mr

G.J. Baker and Nk S.K. Blazey. tf all candidates have an equal chance of selection, what is the

probabilitY that the committee

(i) includes Mr Baker but excludes Mr Blazey?
(ii) includes at least one of these two geniuses?

(c) A weather bureau finds that it predicts maximum temperatures

What is the probability that, in a particular week, it is accurate

(i) on every day but Saturday and Sunday?
(ii) on exactlY five daYs?

,  3 x + 2  -solve - > 2
x - l

Prove by Mathematical Induction that

[4 marlcs]

[4 marks]

with about 6OTo accuracy.

[4 marks]

[3 marks]

[5 marks]

[4 marks]

4"

(a)

(b)

(c)

2 x l ! + 5 x  2 !  + l } x 3 / +  . . . .  * ( n '  + 1 )  x  n ! = n x ( n + 1 ) /

S h o w t h a t  
n C , : " C , - 1  - ( n - r + 1 )  :  r

Hence evaruate 
" ct *ry!* 3l 

-c, * * Yc^uco "c, nc, ncn-,

0

r
I
I

-  I n 2

(b)

(i)

@
5. (mew 4 page hoo[<[et Pnease)

(a) Find the derivative of cos-' (2x + 1/, stating the values of x for which it is defined.

Differentiate sirz-r (r" ) and hence find

[2 marks]

dx correct to two decimal places.

[4 marksJ

'l-hd 
r-alc qf ernissiori I ' l. in f onncs per ye2rr, of chloro-fluorocarbons (CFC's) in Australia from

It l th. lLr lv 2000 i .r ' i l l  be givcn tr1'  / : ' ' '  8() . [ ,  
* j  ,  rryhere r ts the t ime in years-

( i)  \Vhat is the ratc of ernission E on l8th July 2000'? p markl

(ii) What is the rate of ernission E on t8tfo July 2005? [1 mark]

(ii i l l)rav,, a sketch of E as a function of r. [2 marksJ

(iv) Calculate the total amount of CFCs emitted in Australia during the years 2000 to 2005.
[2 marks]

( r :  )



6. (new 4 page booklet please)

(a) Evaluate f z tn x cos' x dx .

(b) Integrate the following using, the substitutions given

(i) tfiry* (u  -  xs  + l ) (i i) 
[

[2 marks]

( x = cosO) [6 marks]

[3 marks]

[2 marks]

(c) Two roads intersebt, making an angle of 30' between them. After an argument at the
inte$ection, George storms off at 6 kn/h along one of the roads, and Jerry walks off calmly at
2 km/h along the other. Show that the rate at which the distance between them is increasins is
constant. Find this rate of increase correct to three significant figures. [4 marks]

7. (new 4 page booklet please)

(a) The rate of_,change of the volume of water (v kL) in a dam at any given time r (in hours) is
given by 4= k(V -5oo0) ,  whereft isaconstant.

dt
(i) Show that V = 5000 + Ae' is a solution of this differential equation. [2 marks]
(ii) If the initial volume is 87 000 kL, and after l0 hours the volume is 129 000 kL, find

the exact values of A and ft.
(iii) Determine how long it will take the volume to reach 4.2 mlllion kL.

[Give your answer in days and hours, correct to the nearest hour.]

tbl The inner and outer radii of a cylindrical tube of constant length change in such a way that the
volume of the material forr.ning the tube remains constant. Finil the rate of increase of the
outer radius at the instant wheh the radii are 3 cm and 5 cm, and the rate of increase of the
inner radius is 3 | cm/s. [s marks]

n  t  I  n r t  /
x a-x. - (t?

n * 1
I

cos ax dx =: 
: 

sin ax

t

sin ax d-x = I 
cos ax

a

S T'AIV]DA R-D [r{T]E GR,A[,S
* - l ;  x * A  , J ' r ? < 0 )

( a * 0 )

( a * 0 )  ;
I

l r ^ '  a t : !  e ^  ( a * O )
u a

f ' t l

J s e c - a , y  d x  =  
; t a n a x  

@ * A )

f r * . o r  t a n a x d x _  
: s e c a x  

( a * 0 )

I
t

I
J
I

7

r t
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' , I
I
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