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1) Considereamatriz A=1 2 2
3 00

a) Determine os valores e vectores proprios de A. (3.0)
2-4 0 1 s 1 1

|A—/1I|:O<:> 1 2-4 2 :O<:>(2—l)‘ 3 l‘zO@(Z—/l)(/lz—Z/l—B):Oc
3 0o -1

A=2vA=3vi=-1

A=2:

z=0 z=0 0

Xx+22=0 <x=0 v=k|1[keR\{0}

3x-2z=0 0=0 0

A=3:

-X+2=0 Z=X Z=X 1

X—y+22=0<1:3x-y=0<4y=3x v=Kk|3| keR\{0}

3x-3z=0 0=0 0=0 1

A=-1:

3x+z=0 z=-3X z:—53x 3

X+3y+27=0&1-5x=-3y & y=3x v=k| 5 | ke R\{0}

3x+z=0 0=0 -9

0=0




b) Determine os valores e vectores préprios de B = A* —2A® —4A? —2A+5] . (2.0)

0
As =(2)'-2(2)°-4(2)*-2(2)+5=-15— v=Kk|1|k eiR\{O}
0
1
s =(3)*-2(3)°-4(3)*-2(3)+5=-10—> v=k|3 |,k eiR\{O}
1
3
g =(-1*-2(-1)°-4(-1)°-2(-)+5=6—> v=k| 5 |,k eﬂ%\{O}
-9
c) Represente B como funcdo linearde A e A? . (2.0)

Pela equacao caracteristica:

2-D)(A*-21-3)=0=-A*+41°-1-6=0=1>=41"-1-6—> A’ =4A’ — A—6I

Substituindo em B:

B=AA*-2A°—4A° —2A+5] = A(4A* — A—61)—2(4A> — A-61)—4A* —2A+5] =
=4A° — A° —6A-8A* +2A+121 —4A* —2A+5] =4(4A* -~ A—61)-13A° —6A+171 =

=16A> —4A—-24]1 —-13A* —-6A+171 < B =3A*-10A-7I

d) A matriz B é regular? Justifique. (1.5)

A matriz B é regular se: |B|¢0, como Ay =—15v A; =-10v A; =6, entdo,

por isso é regular.

B|= (~15)x(~10)x6 =0,



Grupo Il

2) Derive e simplifique as fungdes:

1-e*

a) 1) =In\=7 (2.0)
1_ezx 1 2x 2x 1 2x |n(1—e2x)
f(x)= In,/eT =§[In(1—e )—In(e )J:E[m(l_e )_ZX]ZT_X
1 -2e* e 1 1
f ' X)=— —l: — _1: — —
( ) 21_e2x 1_e2x l_ezx eZX _1
b) f(x)= x(arcsenx)? — 2x -+ 2y/1— x2arcsenx (2.5)

1
arcsenx + 21— x> —— = (arcsenx)?

1 o 2X
J1-x? NG 1—x?

f'(x) = (arcsenx)® + 2x(arcsenx)

¢) f (X) = (senx) 2 (2.0)

2 x2 x2 x2
2

f'(x) = X? (senx) 2 .cos X+ (senx) 2 x.In(senx) = (senx)

x? cos x
— ——+XxIn(senx) |=
2 Senx

X[ 2
_ (senx) 2 {x cotgx + ;x In(senx)

3) Calcule os limites:

a) lim (ZXHJ (2.5)
X—>400 2X

X X 2x |2 1
im (29 Cim [+ ) = tim ({1 L] | cer=e
X—>+0 2X X—>+0 2X X—>+00 2X




Ou

lim (Zx—”j _ lim [1+i) _A
X—>+00 2X X—>+00 2X

1
1 0 2x°
1) 1 ox0 In(1+2j 0 1+i
InA= lim In(l+—] — lim x.In(l+—j = lim —— X _ lim —2X_
X—>+00 2)( X—>+00 2X X—>+0 1 RC X—>+00 _ i
X x?
1 1
:leer 1 :E
2(l+j
2X
1
A=e? =e
cos X[x —In(x +1
b) [ (2 )] (2:5)
X0 In(1-x*)
0 0
aBX[X—"KX+D]6 x—In(x+1) x—In(x+1) 0 -
Im > =lim cosx.lim ————==1xlim ————== = lim _ X+l _
x—0 |n(]__x ) X—0 X—0 |n(1_x ) X—0 |n(]__x ) Xx—0 —-2X
RC 132
—-X
X
_ 2 _ 2
_lim XHL i XX Ly X
o0 =2X o0 x41 —2x  2x0 x+41 2

1-x°



