GOSFORD HIGH SCHOOL
2010 HIGHER SCHOOL CERTIFICATE
MATHEMATICS EXTENSION 2
ASSESSMENT TASK 2

PART A -

Time Allowed — 60 minutes

+ 5 minutes reading time

All necessary working should be shown.

Full marks may not be awarded for unnecessarily untidy work or work that is poorly organized.

Students nust begin each new question on a new page.

Questions will be collected separately at the conclusion of the assessment task.

All questions are to be attempted.
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GRAPHS (21 marks)

2)

b)

d)

() Sketch y=x°+1

(in) Hence, on the same graph, sketch » = x® +1

(i)  Sketch y=2"-1

(i)  Hence, on the same graph, sketch ¥ = 1

(i) Sketch y =1-|x|

(i)  Hence, on a new graph, sketch [y|=1- x|

f(x)=2cosx where ~z<x<7.
Sketch y = f(x) and y= [f(x)]3 on the same number plane.

Sketch y=xsinx for-27<x<2x

24 3x

Sketch the curve y = x , showing all intercepts with the

co-ordinate axes and asymptotes.
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'COMPLEX NUMBERS (21 marks)

a) Let z=3+2{ and w=1-35/.

Find, in the form x4+ 7y.

-
=
~

0 zw iy = @)
b) (i) Express —1+7 and 1+ if3 in modulus-argument form. 2)
(i) Hence express Eii)—: in the form x+ iy 3)
U By 7 |
¢}  Sketch the following locus on separate Argand diagrams
(i -1<Im(z) <2 2)
(ii) arg(z—i)=arg(z+1) @)
d) ()  Sketch |z—1—f1/§j= 2, @)
(i)  Hence find the range of values of Arg(z) (2)
1 _
e) Describe in simple geometric terms the locus of z if 5(2 + 2) = |Z| -2 3)
. 1- /si . .
) Given z= C0s20+ isin20 show that z 1s purely imaginary 3)

1+cos26—isin26 ’



 TABLE.OF STANDARD INTEGRALS

jx"d:c R 2 ne-1 x20, ifn<0
o n+1
1y | .
—dx = lnx, x>0
x
- N ST
Je dx = =¢®, a=0
S a
fcosaxdx = %sinax, az0
J’sinaxdx = —%cosax, az0
2 _ 4
sec®ax dx = -c-l-tanax, ax0

—
t
@®
o
R
L
g
R
&
n

1
= secax, a# 0

J 21 = dx =-!'-tan‘1£, a=0
aZ+zx a a”
(1
dx = sin1E, a>0, ~a<zx<a

Ja2 _ 22 a |

1 dx = 1n(x+\)x2—a2), x>a>0
JJe? _ gt

1 ax = 1n(x+1/x2+a2)
J Az +a?

Nate Inx = log,x, x>0
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2010 HIGHER SCHOOL CERTIFICATE
MATHEMATICS EXTENSION 2
| ASSESSMENT TASK 2

PART B

Time Allowed — 60 minutes

+ 5 minutes reading time

All necessary working should be shown.

Full marks may not be awarded for unnecessarily untidy' work or work that is poorly organized.
Students must begin each new question on a new page.

- Questions will be collected separately at the conclusion of the assessment task.

All questions are to be attempted.
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INTEGRATION (20 marks)

a) Find
() f 32 dx 1)
cos™ Xx
(i) [tan*x dx 3)
(i) | xcos(@x)dx 2)
(i) J—E @

Vx®—8x+25

b) Evaluate

]
o) JV4—xdx using the substitution x = 2sin6 (4)
¢
.. 't x*dx
(ii) _T (4)
5 Vx—1
c) 6] Show that sinAcosB = % [sin(A + B)+sin(4 — B)], 2

x

2
(ii) Hence evaluate Jsin(Sx) cos(3x)dx (2)
0
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POLYNOMIALS (22 marks)

a) Factorise x* —x” ~20 over the

()  Real field (R) )

(i)  Complex field (C). 1)
b) If 2 +17 is a root of the polynomial S(x)=x* ~2x>—3x+10,

determine the other two roots. {2)
c) Find the roots of the polynomial x* -6x>+12x*-10x+ 3 given that it

has a root of multiplicity 3 (3)
d) The equation x° —5x” + 8x+24 =0 hasroots & , # and y.

Find the polynomial equation with roots a?, f* and »* 3)

2x*+x+5 . .

e) Resolve —————~.—— into partial fractions over the Real field. (4)

(x-3)(x*+4)

f) Find all the zeros of the polynomial ¢(x)=2x>—-5x"+x+3,
given that it has one rational zero. (3)
g) 6} If z=cos6+isin6, show that
z+2z"'=2cos6 and that z" +z7" =2cos(nf) )

4
(i) By expanding (z + ~I—J , find an expression for cos* 6 in the form
z

Acos(40y+ Beos(26)+ C (3)



 TABLE.OF STANDARD INTEGRALS

Jx”dx o= L:c“‘“l, ne-L x#0,ifn<0
n+1l
1
—dx = Inx, x>0
x
ax 1 ax
J.e dx = —¢ =0
a
J-cosaxdx = Els'max, a=0
J’smaxd:r = —=cosax, a#0
fseczaxdx = Ztanar, a=0
fsecaa: tanaxdx = =secax, a=0
f 21 5 dx =-l-t:an'1E a=0
a*+x a a
1 dx = sin71X a>0, —a<x<a
a? - x? '
1 dx = 1n(::+1/x2—a2), x>a>0
z_ 7
x“~a
1l dx = 1n(x+-\/x2+a2)
x? +a?

Note Inx = log,x, x>0

© Board of Studies NSW 1998
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