Gosford High School

HSC Assessment Task 1 Year 12 2010 Mathematics Extension 2
1) If u=3—-4iand v=4-3i, find each of the following in the form a+ib (4)

(a) u+iv (b) vu

(@ V- (@ =

v
2) Find the square roots of -8 —15i (3)
3) Show that (x+1-i) is a factor of x* —2—2i (2)
4) If z=x+iy, find xand y when ﬁ—%:i (3)
I+i @ 2+
5) (a) Given z=x+iy , express Z—_;in the form a+ib (3)
7+
(b)y If Z—_; is real, find the equation of the locus of the point P (D
7+

representing z on an Argand diagram.

6) If 7, = r,cis6, and z, = r,cisH,, prove that z,z, =z, - z, (2)
7) Find the modulus and principal argument of each of the complex numbers

(a) -3 (b) -2i (c) 3 +i 3)
8) Express 2cis{—5?ﬂ} in the form x + iy (2)
9) Find the four fourth roots of 8(~/3 + i) (4)

10) Use De Moivre’s Theorem to show that
(@) (1-iV3)’=-512 (3)

(b) cos30=4cos’0—3cos6 (3)
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11) Draw neat diagrams to represent the following (6)
@ |z-1+]=42
o <
z+1
. 3n
(c) Arg(z+i)=——
4
12) (a) Solve 7z’ =1, giving the complex roots in Mod-Arg form. (D
(b) If w is one of the complex cube roots of unity, show that
(1) o’ is the other complex root. (D)
(i) w+o*=-1 (1)
(iii) (1+20+30>)(1+2w° +3w)=3 (2)
13) On an Argand diagram P and Q represent the complex numbers z, and z,respectively.
OPQ is an equilateral triangle in which |z |=|z,|=1.
(@)  Write an expression in terms of z, and z, for the complex number
represented by the vector PQ. (D
(b)  Find |z +2,| (3)
. . R
(c) Find a possible value of k if =—==k (2)
Zl - Z2
14) If z=cos@+isin6 , prove that
(a) 2 I cosf—isin6 and hence or otherwise prove that (2)
z+1 1+cos@
2 0
b ——=I1-itan— 2
(b) z+1 2 (2)
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13) If 15°=45°-30°,

3+1
(a) show that cos15°= \/2—7,
(b) given sinl5°= %and z= 11__:/?
(1) /2 (i)  Arg(z)
(@)  Re(z) (b)  Arg(z)
(© [ G

T \/E(cosx—isinx)_l—&'

, find

15) Find x in the domain 0 < x < —, if
2 2+i

5
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