Answer on Question #57416 — Math — Algebra

Question

Givenare:z; = 1+iand z, = V3 + i. Calculate:
a) Zl ' ZZI
b) z,/z,

and

c) the polar form of both given numbers.

Solution

lel‘l‘l, Z2:\/§+i

a)

b)

23°7%= (1+0) - (V3+i)=1V3+1-i+i-V3+i-i=V3+(1+V3)i—-1=
=V3-1+(1+V3)i;

z, _ 1+i (1+i)-(v3-i) 1\/—+1( l)+l\/_+l( i) \/§—i2+(\/§—1)i _

2 V3 (BH)(V3-i) (V3)’ -2 3+1
_ VB+1+(V3-1)i _V3+1 N (“3-1) ,
N 4 T4 PR

z,=1+4+i;r=V12+12=+/2;cosp =1/V2,singp = 1//2; ¢ = 45’;

z, = r(cos@ +i sinp) = V2 (cos 45" + i sin45")
Z,=V3+i;r= ’(\/§)2+12 =2;cosp =+3/2,sinp =1/2;¢ =30";
Z, = r(cos¢@ +i sing) = 2 (cos30° + isin30°).

Remark. If polar form of both numbers is obtained, then multiplication and division
in a) and b) can be performed in the following way:

71 ' Zp = 11(cos @, + ising,)r,(cos @, + ising,)
= ri1ry(cos(@y + @2) + isin(@; + ¢;))
=V2-2(cos(45" +30°) + isin(45° + 30") ) = 2V2(cos75’ + isin75")
_2\/_<\/_ V2 \/_+\/_>=2\/ﬁ—2-2 212 +4

4 4 H—
=(V3-1)+i(vV3+1)

z; 1i(cos @, + ising,) n
7, 1,(cos @, +ising,) 1,

— (cos(py — @2) + isin(p; — @3)) =

2 oy ey V2 o o
= g(COS(‘LS —30) + isin(45 — 30 )) = g(C0515 + isin15") =



ZQ(\/E+\/§+1.\/E—\/E) :\/ﬁ+2+i\/ﬁ—2:x/§+1+i\/§—1.
2 4 4 8 8 4 4

Answer:

a)V3 -1+ (1++3)i;

b) \/§4+1 n (\/§4—1) i

€) 1+4i=+2(cos45 +isin45"),
V3+i =2 (cos30° +isin30°).
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