GOSFORD HIGH SCHOOL.
Extension 2 Mathematics,
Assessment task December 2005.

Question 1.

(a) Given the complex numbers 4=3—-4; and B=1+1,
determine the following in the form x+ iy .

(1) A-B
sy A
(i1) 3
(iii) B?

(iv) V4

(b) Given C=1++3i
(1)  Write C in mod-arg form.

(i) Hence, using De Moivre’s theorem find C*®.
(c) Factorise z* +4z+5 over the complex field.

(d) Given that 1,w,@* are the cubed roots of unity show that:
(1+ 20 +30°)(1+ 20* +30) =3

(e) Solve the equation z* +27 +6 =0 giving the solutions in the
form z=x+iy where x and y are real numbers



(f) Draw a neat accurate sketch of the following.

(i) Re(z)=4 1
(il) zZz-4(z+Zz)=10 3
(iii) arg(z-1—arg(z+1)= % 2
Question 2.

(a) By using implicit differentiation show that the equation of the
2

2
tangent to the curve x—2 + z—z =1 ( a and b constants) at the point
44
(acosf,bsing) is given by xcosd +y51bn6’ =1. 3

(b) Find the gradient of the curve 2x’ —x’y+y’ =1
at the point (2,-3). 3

() If @, B,y are the roots of x* + px+¢=0,
find in terms of p and g :

(i) a+B+y, oaf+pPr+ay, afy 1
111
) —+—+— 2
(i) — 5"
(iii) & + B° +5° 2

(d) Given that —1+:4/3 is a root of 3x* +5x* +10x-4=0
find the other roots. 2



Question 3. |

(a) the diagram below shows the graph of the function

f(x)=xe ol
¥ A B
r=/x
0 =
X
4
(i)  Find the coordinates of the stationary points 4 and B. 3

(i)  Find the gradient of the tangent to the curve at the origin O.
Hence find the set of values of the real number & such that the
equation f(x)=kx has three real roots. 2

(iii) On separate diagrams sketch the following graphs.

(@ y=lf&) | 2

B y={r®@Y 2

() y= 1 2
£

(x) y=+f(x) ' 2

A ¥ =1 2

& y=r'® 2



(b) Sketch the graph of y=

1
1+e*

(¢) Solve graphically 2cosjx>1 for -z <x<2x.

Question 4.

(a) (i) Sketch the intersection of the locus described by

|z2|<3 and —%Sarg(z+3)£%.

(i1) If the complex number @ lies on the boundary of the
region sketch in part (i), find the minimum value of |a|.

(b) OABC is a rectangle on the argand diagram in which side OC
is twice the length of OA, where O is the origin.

(1) If A represents the complex number 1+2i, find the complex
numbers represented by B and C given that the argument of the
complex number represented by the point C is negative.

(ii) If the rectangle is rotated anticlockwise % radians about O,

find the complex number represented by the new position of A.

(¢) Solve z* +16=0 over the complex numbers giving
your answer in x + iy form.

(d)If z,,2,,Z,,Z, and Z, are the roots of Z° =1

(i) Determine the values of all these roots
in the form cos@+isin8.

i1) Factorise Z° =1 in terms of quadratic and linear factors.
quadr

(iii) Hence show that coswz—;r£ roos2Z =L

5 2



(e) Given z=cos0+isin®

1) Show z” +-%=2cosn9.
z

ii) Hence by expanding (z +l)4 find an expression
4

for cos* @ in the form acos48 +bcos28.



COMPLEX NUMBERS

DIf z;=x +iy, and z, = x, +iy, 2)If z=r(cosO+isin0)
Then:  Z, = then z" =
|21] =
arg(z) =
212, =
arg(z,z,) = 3) If ® is a complex cube
root of unity then:
Z
L = a) (.03 —
Z
by l+o+0? =
4
arg(—) =
Z
POLYNOMIALS
Remainder theorem.
If P(x) is divided by (x — a) then the remainderis ..........
Factor theorem
If (x-a) is a factor of P(x) then ..................
Roots of multiplicity
Ifx=ais an n fold root of P(x) thenx=a isan.......... foldrootof...............

If a complex number a+ib is a root of a polynomial, whose coefficients are ...,

............. is also a root,
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