Newington College Mathematics Extension 2 HSC Mini 2009
Total Marks — 100
Attempt Questions 1-4
Question 1 (25 marks) Use a SEPARATE writing booklet. Marks
4
(a) Evaluate J. X . 2
0 \V16—xX’
(b)  Find jsec3 xtan x dX . 2
2
(c) Evaluate J. ZL 3
0 X —4x+8
(d) (1) Prove 2sin Acos B =sin(A—B)+sin(A+B). 1
12
(i1) Hence, evaluate sin4xcos2xdx. 2
0
(e) (1) Find real numbers A, B, C such that
2X A Bx+C
5 = +— . 3
(1+x)(X +1) T+#x X+l
2

2X
ii H find ——X.
(i1) ence fin J.(1+X)(X2+1)
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® @) Showthatj f(x) dx=j f(a—x) dx.
0 0

(i)  Hence, evaluate J- _XsmXx_ s1n;( d
I+cos” X
(g @) Ifl, =I — prove that

(x2+1)

1 X
I = +(2n=-3)1 ., |-
" 2(n—1){(x2+1)”“ (n=3) “‘1}
. 1oodx
(1)) Hence evaluate J 5
o(x*+1)
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Question 2 (25 marks) Use a SEPARATE writing booklet. Marks

(a) Zl=1+iandz2=«/§—i.

(1) Find 4 in the form a+ib where a and b are real. 1
22
(i)  Write z, and z, in modulus — argument form. 2
. . . Z, . Sm
(i11)) By equating equivalent expressions for —, write COSE as a surd. 2
ZZ
(b) (1) Express in modulus argument form, 1-3i. 1
5
(il)  Hence evaluate (1 - \/gl) in the form x + 1y . 3
(©) Given |z + i| <2and0<arg(z+1)< % Sketch the region in an Argand 3

diagram which contains the point P representing z.

(d) A

R X

The points OABC are the vertices of a rectangle on the Argand diagram
with |OA| = 2|OC| . If OC represents the complex number p+ig, write down

the complex numbers represented by:

%

(1) OA 1
%

(i) OB 1
%

(i) BC 1
%

(iv) AC 1
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(e) Consider the five 5" roots of unity.

(1) Solve z° —1=0 over the complex field giving your answers 3
in modulus-argument form.

(i)  Hence express z’ —1 as the product of real linear and quadratic 3
factors.

(iii)  Write down the complex roots of z* +7z° + 2> +z+1=0 giving your answers
in modulus-argument form. 1

(iv)  Hence prove that cos 2?7[ +cos 4?7[ = —%. 2
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Question 3 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

The diagram shows the graph of f(Xx)=2e* —1. On separate diagrams

sketch the following graphs, showing the intercepts on the axes and the

equations of any asymptotes:
(1) y=|f().

i) y={feo}.

(i) y=—m.

Gv) y=In {fx)}.

v) y=xf(x).

Consider the curve y* = x*(4+X)

(1) Sketch the curve.

(i1) Find the area of the loop of the curve from x=—-4 to x=0.

Marks
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Question 4 (15 marks) Use a SEPARATE writing booklet. Marks
(@ () Show that (2x+1) is a factor of P(x)=2x’-3x*>+8x +5 1
(i)  Hence solve P(x)=0 over the complex field. 3

(b)  Consider the polynomial P(x)= (x+2)Q(x)+ R(x)

(1) Explain why R(X) is a linear polynomial 1

(i)  When P(x) and P’(x) are both divided by (x +2), the remainder 3
in each case is 6. Find R(x).

(©) The roots of X* + X’ +2x* +3x+1=0 are a, S,7,0

. . . . 1 111
(1) Find the polynomial with roots —,—,—,—.

a fy o

(i1) Hence, or otherwise, show that
(a+lj+ ﬂ+i + ;/+l +(§+1]=—4 1
a p ¥ o
x> x

(d) (1) Explain why 1+ X+ BNl + 3 has no double zeros. 2

(note: 3!=3x2x1)

(i)  Find the relationship between a,b and cif ax* +bx* +c has a double zero.
2

End of paper
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