
SOLUTIONS TO MOCK EXAM 1

roblem= i

a=2 ,
b= -3

roblem2Look for
ze s2

z = rei0z3 = 23e3i0 so want ~
3
,

3i0
= 3 i

270
=> r = 3

30= + 2πkkEX

=> d=+ ke*



z = 3ei =3( + 2)= + Zi

z= zeit +)
=zei= 3 (+2) *=- + 3

z3= 3ei (+ Eπ)
-
zi - 3i

z ,Zz ,Za are
all zed S .t .

3= 27i



Problem3 A = 201(00 -3
1) detA= 2 . 2 . (-3) = - 12

↑
because A is upper triangular

2) The characteristic polynomial of A is

S
2- to 10

2Pa(t) = det (A -tI) = det 0 2 - t -20 = (2- t)(2- t)(- 3 -t) =

00 -3 - t
=
- (t - 2)2(t +3)

3) 2 and -3 are the eigenvalues

4) Ez = Ker(A-21) = kez(020) = ku1002 =Span(),



E-3 = kn(A +31) =ke(=k(4) = Span(i)
5) A is diagonalizable because
dimE = 2 = multiplicity of 2 as root of PA

timEz= =.... - 3 ---

↑

M =( ) ,
MAM = D = (2)



Problem4 E
90 = 2

a = 4

an+z= 4an+- Jan
Unxo

2) The characteristic polynomial is
F- (4t -5)= =- 4t + 5 .

Its roots

are45 =25= 2 i .

Both have multiplicity I.
So there exist Utzt& Sit

.

th30 an = (2 · (2+i)
"
+ &2 . (2-ijh

Now find 51
, 52 by considering 90,asi

2 = 90=G + 52 => x=z = 1S4 = a = V , (2+ i) + Vz(2
- i)

=>En30 an = (2+is" + (2-i)" .



5) (2 +il = 12- i) = 55

Forne to lanl goes to to
as (55)" ; hencelim

Here R=
6) ForzeD s .

t . 1zk ,
we have 12+i)zk > and 122-i)zk/

hence

[anz"=(tiz + [L2-i)z=titzn30
n30

2 - 47

=)7-E +
52522

heue p(z) = 2
- 42

q(z) = 1- 42+ 522



#no blem 5 A = Eze(10 < 1ZK2] , 8 : A+ K

f(z)=34)
Find a

,
b
,
ce S .

t
. f(z)=izi =

=
+bZibz-2i

+ 4) + (b+z+zib-

=b+Zilb-E
a+ b + c = 0

a= Y4 2b= - T - Zi
2i(b - 1) = 3 b+c = - 14S 4a = 1 S b-c == -Zi b = - y - Ei

c = -g + 3



If 0 < Izk2 then

-
=mem

=
m

7(z) = az+Mizu
= [unz

- n

NET



If n > 2 then un= 0.

If n= 1 then == a = &

If no then

Mn=n [b . c . ( i)
- "

+ c . (i) . in]

In particular :
· if n = - 2k

,

with30 ,

then

~
-2= [bi (i)2k + c (i)i2k)

= [bi <x + a(-i) (xk]



= (b- i= -zi)i=
· if n = -2k- 1

,

with30 , then
2k+ 1

+ 2 . (i) ;
2k+1]

m
- 2k- 1= (b . i . (-i)

= z2 [b . i · (2) ·(1i + c . (i) · (1)? i)

= [b +c)= (i)=

Hence :



O if n32

&
It if n= 1

Un= if n=2

t n=
2k - 2 ,
k


