
MHS Trial 2044

Question I 15 marks

Mathematics Extension 2

Start a new page

(a) rf f (x) = (x -1)(x-3) then sketch

I
(i) ! =-7-" 

_f (x)

(ii) t: f (lxl)
(iii) lyl= f (')

(b) (i) Find the stationary points and the asymptotes of the function

( x + l ) a
v --  

x q + l

(ii) Sketch this function labelling all essential features.

(iii) Use the graph to find the set of values of /r for which

(x + l)a = t(to + t) nas two distinct real roots-

iven the graph of y - .f'(x) below, sketch the graph of y = f (x) .
ty = .f'(x) is the derivative of y - f (x) .
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MHS Trial

Question 2

(a)

15 marks

Mathematics Extension 2

Start a new page

2

Find

Find

Eval

MARKS

2

(ii)

(iii)

(b) (i) Find real numbers A, B and'C such that . + = 4 - *!E
( r+ t ) ( r2  + t )  r+1  /  + r

(iD Hence, find I dt.
( r+ r ) ( r2  +r )

slnr

I + sin x- cosx

Question 3 15 marks Start a new page

(a) Evaluate arg((Z+t)w) given w=-l-3i.

(b) Write *2 -l2r+48 as the product of two linear factors.

(c) In the diagram on the right, triangle POQis right-
angled and isosceles. If P represents the complex
number a + bi, where a and b are real, find the complex

number represented by Q.

(d) Sketch in the Argand diagram the locus of the complex number z given:

(i) ats(z -2) = atst *+

(ii) lz+:,i l.zl ' l

(e) (i) Find, in modulus-argument form, the three cube roots of-8.

tiil Write the two unreal cube roots of -8 in the form a+bi,where a andb are real.

(iii) If u,1 and w2 eft the the unreal cube roots of -8, show that

,'16' **26" =26'*l for all integers n.

(iii) By using the substitution r = *(;) evaluate dx .r

2

1
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Question 4 15 Marks Start a new Page

(a) Factorise P(x) = '4 -5'3 +4x2 +2x-8 over

(D Real numbers;

(ii) ComPlex numbers'

(b) write down all polynomials that have degree 4 with 3 as a single zero

and -1 as a zero of mulitiPlicitY 3'

(c) If a, p,1are the roots of '3 -2'2 +x+3 =0'evaluate:

(i) a2 + B2 +Y2

(ii) a3 + B3 +Y3

(d) If a, B,1 are the roots of x3 +2x2 -2x+3 = 0, form the equation whose roots are:

( i)  2a,2B,2Y

(i i )  o ' ,  B' ,r '  .

(e)

In the diagram, PQ nd cD areparalle] chords of a circle. The tangent at D

;; idprodo".l.*t.*utty itf.B is the point of contact of the other tangent

f.orn f to itt" circle. BC meets PQ internally at 'R'

Copy or lrace this cliagram onto your ansnter page'

(i) Explain whY ZBDT = IBRT'

(ii) Show that B, T, D and R are concyclic points'
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Start a new pageQuestion 5 15 Marks MARKS

(a) Consider the graph of y - /(x) as shown above'

On the answer sheet provided, use the graphs of y - /(x) to clearly sketch separately the

graphs of:
I

(D ! =-;-\ /  -  
f (x )

(ii) yz = f(x)

(iii) Y = .f'(x)

(b) Suggest a possible polynomial equation forthe graph of y = /(x) shown in

part (a) of Q5.

(c) A solid S is formed by rotating the region bounded by the parabola y2 =t6(l- x)

and they axis through 360o about the line x =2 ' 
t

(i) By slicing perpendicular to the axis of rotation, find the exact volume bf S.

(ii) (cr) Use the method of cylindrical shells to show that the volume of S is

2

I

1

(p) Confirm your answer to part (i) by calculating this definite integral

using the substitution u =l- x

pl

arso given by 
lrrg:rr- 

x)Jr- x ax .
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Question 6 L5 Marks

Mathematics Extension 2

Start a new page

lcot2 a+ cot2 r -zcot2 B\i

Start a new page

(a) A solid has as its base the ellipse ***=t.3 6  1 6
If each section perpendicular to the major axis is an equilateral triangle, show

that the volume of the solid is l2SJi units3.

(b) The region (x -2R)2 + y2 sR2 is rotated about the y-axis forming a solid of

revolution called a torus.
By summing volumes of cylindrical shells, show that the volume of the torus is

4n2 R3 units3.

(c) The angles of elevation of the top of a tower P from three points A, B, C

are cx,, B, y resPectivelY.
A, B, C are in a straight line such that AB = BC = a , but the line lC does not
pass through S, the base of the tower.

(i) If /ABS = 0 and ft is the height of the tower, show that

CSZ = a2 +h2 cotz p +Zahcot Bcos? -

o.,lZ
(iD Prove that the height of the tower is

Question 7 15 Marks

/  q )  (  s )
(a) plgp,! | *a gl U,l l arepointsontherectangularhyperbola x!=9 '

\  p )  \  q )

The equation of chord PQis )c+ pqy =3(p+ q).

(i) Find the co-ordinates of N, the midpoint of PQ. I

(ii) If the chord PQ isa tangent to the parabola !2 =3x ' prove that the locus of Nis

3x = -By2

(b) The equation of a curve is x2y2 -*2 + y2 =0.

(i) Show that the numerical value ofy is always less than l'
(ii) Find the eguations.of the vertical asymptotes.

(iii) Show that +=+dx xt
(iv) Sketchthe curve.

Qaestion 7 continues on next page.
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Question 7 continued

Mathematics Extension 2

(c) A ball thrown from a point P with velocity V, at an inclination a to the horizontal,

reaches a Point Q after / seconds.
Show thatif PQis inclined at 0 to the horizontal, (where d> a, then the

direction of motion of the ball, when at Q,is inclined to the horizontal at an acute

angle of tan-l f2tang 
-tana].

You may use the result without proof
x =V cosaxt

y =V sina*t -l stz
z

Question 8 15 Marks Stat a new page

MARKS

4

It
(a) Let In = | 

' 
.or"."dr where n is a positive integer'

J7t
6

(i) Using integration, show that (n -l)1, =2n-2Jt +(n-2)Ir-r'

(ii) Evaluate J = l1 ,""0 ,ar.
Jo

Consider the polYnomial x5 -i = 0-

( i )  Showthat I  - ix-x2 +ix3 +*4 =0 for x* i '

(ii) Show that (x - tl (' -2i sinfrx -r)(" *zi

(iii) Showtr,ut rinfft*#=1.

3

(b)

^ \
sin4x-l I = 0.

l 0 )

PageT



estion 8 continuecl
(b) (i)

x ' I = (" . ,)(ru + ix\ + i2 x2 +i3.r + ;a 
)

= ( x -  ; ) ( x a  +  i x 3  -  x 2  -  i x + t )  = o

s o  I - i x - x 2  + i x 3  + x 4  = 0

- l = 0  +  x 5 = i  ( r c i s g ) 5 - c i t ;

2
Eviclence of the
[actolisation
with powers of I
needed for 2
marks

4

1

L tor: these two
lines from
similzuly

(ii)

x * i

x"

n
r = l, cis50 = cis:)

L

1f

50 = 1+Zlcn
2

o = L * ' o o ,  k = 0 ,  1 , 2 , 3 , 4
1 0 5
7c x 9n l3n l7n ^ 7t rc 9n -3n 1t

, =  r , t ,  r , l o ,  1 0  
o [  o =  

t o , t ,  l o '  l o '  l o -
(  t  \ (  *_  " , r2 . ) f  x_ c i  

- :n \ (  - t t )  =  o( x - ; ) [ x - " ' , J [  1 o / \  ' r J [ ' - c ; s r ,  -

Now c;sfi +.ir21 -.orft +isina*.orff +;sinff

= .or# + isina -.orfr +;sinff - zisinfr

and c;sfi'"i,ff =("",#.trt"#X'o'ff."t"#)-

= ["",#. t*^#)[-.o,ft + isin#)

= -"or2 
ft 

- tinz ft= 
-t

'  -3n 
*" i ' -1o =zts in l f1=-z ts in*Similarly cfs 

*- 10 t0 10

, / ,  9 n
c l s - : x c i s  

' -  = - 1and

/  i r  \ f  "  in  \
Hence (x - ; ) l ,2  -z t t in i t - I  l l  xz  +Z is in lx -  I  |=  gl l w l l v v , / [ ^ - - - . . . 1 0 ' - i \ 1 0 )

(iii) From (i) and (ii) you can write:
/ * \/ irc \ ^ 1(  * ' - Z i s i n L x - r ' l [  " ' + 2 l s i n  - : x -  1  l =  x -  + i x -  -  x 2  - i x + l
l . ' "  

- ' - - - 1 0  - / \  
l 0  )

The coefficient of x2 will involve the procluct sinasinA '

ie.  -*2 -4i2si , r ls inT*2 -*2 =- '2
10 l0

1 7  1 6 !

4s inas in l  = . r
10 l0

. 7 t  3 t c  1
srn-sln- -  -

I for this line
with eviclence of
soLlrce

1 penultimate
iine

1 0 1 0 4
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