1. For each of the following systems of equations indicate if the number of
solutions, n = 0 for no solution, n = 1 for a unique solution and n = ®
for infinitely many solutions. Cirlce your answer.

[ I [TI

X + 2y + 32 =6 X + 2y + 3z = X + 2y + 32 =6
2y + 3z = 5 2y + 3z = 2y + 3z = 5
X + 4y + 6z = 11 X +4y + 7z = 11 X + 4y + 6z = 10
(0 1  oopy) (0 lyp o ) ( Opy 1 ® )

2. Find the point F o= (X,¥,2) on the plane X +y + z
invariant by the rotation

3 that is left
2/3 2/3 -1/3 ] i.e. RF? = F’ and X + y + Z
R = |2/3 -1/3 2/3
1/3 -2/3 -2/3
answer 7 = (2,1,0)

3. Find the point F o= (X,y¥,2) on the plane X + y + z = 1 that i1s left
invariant by the rotation o7 3,7 6,77 i.e. RF? =7 and X + y + 2
R = |-3/7 6/7 =-2/7
-6/7 =2/7 3/7

answer 7 = (0,2,-1)
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1 0 0 1
1. Compute the determinant of the matrix 0 1 1 2 Determinant =
(10 points) 0 0 1 -1
1 1 1 2
A 0 C.1 D.2 E. 3 F. 4 G. 5 H. none of these

. _1##Bo

1 3 Feq I
2. Compute the exponential etA of A = { ], If etA - { 11 12]
4

(10 points) 3 Fa1 Vo
Then Fi9 =
7t __t 6t 2t 7t 3t 7t __4t _7t__5t _7t__6t 7t 7t
e "-e e’ "-e e "-e e "-e e "-e e "-e e "-e none of
A.——j—ﬁ# B. C. 5 D. 5 E. 5 F. 5 G. 5 H these
2 1 r r
3. Compute the exponential etA of A = { ]. If etA = { 1 12]
(10 points) -1 2 Fa1 Vo
Then Fi9 =
A.etcos(t) B.eztsin(t)##c.—etsin(2t) D.etsin(2t) E.—etsin(t) F.eztsin(2t)
G.—eztsin(2t) H. none of these
4. A (3 x 3)-matrix A has eigenvalues (0,1,2) with corresponding eigenvectors
(15 points) 1 1 1 Find the sum of the entries of A.
3
A=0 |0 A=1 (1| X=2 |1
a-- =
0 0 1 Zi,j:1 1

A.-1 B. 0 C. 2 D. 4 E. 6##F. 8 G. 9 H. none of these

_ _ . tA _ hat i o
5. If A= |0 0 -1| and the exponential e = |9y Moy Fog|. What is rqs¢
A.2e too Boe lir+el cet-1 D.2e_t—1—e£#E.2et—2 F.1-e"! G.0 H.none of these
et 1—et 2e't—1—et
ethA - | 0 1 et g
-1



20points
6. If A =

t

A.e"-cos(t

15 points
7. Suppose

tA

A =

)

oS O = =

0| compute the exponential e

if elA =

t .
B.-e +cos(t)+51n(t)##c.e

t

t

F.2et—cos(t)—1 G.e

sin(t) H.

tA

r
r
r

n
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and compute the (1,2) entry.

11 12 13
21 Fop Fo3| then ry,=
31 32 P33

t

-cos(t)+sin(t) D.e -1 E.sin(t)

one of these

cos(t) et-cos(t)-sin(t) -sin(t)

0 et
-

sin( e "+sin(t)-cos(t)

Solve the equation

O O = =
N N O -

-1 2
-1 C.e-e D.e +1##F.2—e

2t41,e2t 4 ¢

No

solution (e

0

CosS

dat

(t)

H
dX"(t)_ as?(t) with X7(0) =

then what is Xl(l)?

G.e

»0)

1

+e - H. none of these.

o O O DN
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_ o 5 0 -2 3 -2 -6 _
1. A (2 x 2) matrix A satisfies A = and A = . Find A
2 8 6 22
and find the sum of i1ts entries S = A1+ 39F 351t By,
A.-2 B.-1 C.0 D. 1 E. 24F. 3 G. 4 H. none of these , _ [1
1 3
1 1 r r
2. Compute the exponential etA of A = { ]. If etA = { 1 12]
| 11 Fo1 Fog
Then rio 15
21 21 t t t -t t
A& lp &t ce sl petlpece gl goetoy Honone of these
3. Compute the exponential e-" of the matrix A = . Compute the
1 1
trace of etA (the sum of the diagonal entries). trace(etA) _
t -t
A.et B.—E—%E—— C.et(cos(t)—sin(t)) D.2etcos(t)##E.et—1 F.sin(t) G.etcos(t)
H. none of these
15 points 0 -2 0
H
4. Let X?(t) be a 4-vector function satisfying %% (ty (2 0 01 X7 (t)
and 0 0 0 -2
1
0 0 2 0
x0) = | © Find X7(1/8)
0
0
VE] [V VB [VB 0 VE] [0
Al Ve | B | VB || VE| D |VE|E|VE]F. O 16| 9| H. none of these
0 0 i 0 0 0 0 0
0 0 0 0 0 0 0
sin(2t) A
x’(t) = | cos(2t) x(n/8) = |7VB
0 0
O L
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15points

0 0 -1
5. If A= |0 1 0| compute the exponential etA and compute trace(etA)

1 0 0 oia M1 T12 a3 i

if e = |91 Ty o3 then trace(e"") = SRRV MEE
F31 M3 33
A.et+cos(t) B.et+cos(t)+sin(t) C.et+cos(t)+sin(t) D.et+2cos(t)##E.sin(t)
F.2et—cos(t)—1 G.etsin(t) H. none of these cos(t) 0 -sin(t)
eth - | o el 0

sin(t) 0 cos(t)

20points| 1 -2 -2

tA

6. If A=| 1 -2 -2 | compute the exponential e-" and compute the (1,3) entry.

0o 0 1 F11 T12 F13
if etA = |r r r then r =
21 22 23 13
F31 39 F33
A.2et-2 Bo1-et coeto1 pieTt-el e 2et-2 Fui-e7t 6.0 H.onone of these
—e't+2 2e't—2 e't—et
etA = —e't+1 2e't—1 e't—et
0 0 et
20points 0 2 -1
7. If A =10 1 0| compute the exponential etA and compute the (1,2) entry.
1 0 0 F11 T12 F13
if etA = |r r r then r, .=
21 22 23 12
F31 39 F33
A.et—cos(t) B.et—cos(t)—sin(t) C.et—cos(t)+sin(t)##D.et—1 E.sin(t)
F.2et—cos(t)—1 G.etsin(t) H. none of these
cos(t) et-cos(t)+sin(t) -sin(t)
etA - | o et 0

sin(t) et-sin(t)-cos(t) cos(t)



