B LA 109 255
BEBAL T3P A2 REA

#tB 4% TREE [HTAALHE]

— R ERTFR -

AR 1100 54

FRMBLENAFENER > ERFET ~He~fE - HFahiEL
2k (F) 2BEEEE - SA%EE - BERXABLFEHE » dog RF L
PP ERABRTE -

BELEMRAE - ZLEAESDHTE -HEIET THEFLEAE &
EERAEXFTRIR S RA-BER (F) ~ FECGRHITESH) - BA
BHRER — W AELE > RIFHHEBEGR > HHBMEL -
KEFFU2BHZER 0 ATERAGER (%) F& > kMR 2B4&S
. RERFTERLENFAE LR EEE ARG 4 84T
#iE -

AEHR () BREFERE  REFHE - B PR H BB R4
B FRBEEEANL  BEEEEIBL LM IF RS
3% o
TEAERATERERAEETRANAZELE o T T R B 2
A  BEARAFEGEAFEN REAUNEEHEREMARRIGE
EERNTPFZ2ELBEHN O (RS - THEE-ETFFHRE) A
5 o

ABERERES (F) FHUHE - KEEZSAENZENETH -

o FEXREMEIE - EERITHERBEEEE -

ERERARIBEEARSHR SRR A mE -




BiF LARZ 10 2FEALTEALEHBAELRRA

#es#: ¥R [(EBTratsr] % 454001
HKAFBRFERE "ATU  SERATESA(FILERHH) #£28F 18

1. The determinant det(M) of a 2x2 matrix M = (a
C

b
j is defined by

det(M) =ad — bc .

(1) (5%) For which values of det(M) does M have an inverse?
(2) (5%) Write down all 2x2 bit matrices with determinant 1. (Bits are either 0 or 1.)
(3) (5%) Write down all 2x2 bit matrices with determinant 0.

2. (5%) What’s the relation between a and b if the following vectors u and v are orthogonal?

3. (5%) A robotic arm rotates around an axis with an angular velocity @ = (1, 0, ~1)" . What is the linear
velocity at the position r = (-2, 3,1)" ?

4. (1) (5%) Show that y(¢) =3e* —1 is solution of the equation 3’ =2y+2.
(2) (5%) Find the differential equation y' = f(y) satisfied by y(f) =2e* -3.
(3) (5%) Find constants a, b, so that y(f) = (¢ +3)e* is the solution of the initial value problem

y=ay+e”, y(0)=b.

5. (10%) Find all vectors b such that the system Ax=Db has solutions, where

i & -3 b,
A=(2 -1 2|, b=|p,
301 -1 b,

6. (10%) Solve the initial value problem:
y'+22y"+04y =0, y(0) =33, y'(0) =-12

7. (10%) Find the steady-state oscillation of the vibrating system governed by the following equation:
y" +y = cos(2t)
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8. (1) (5%) Show that a model for the currents /5 (t) and I, (t) in the network below is
%flldt + R(I,—1L)=0, LI, + R(I,— 1) =0

(2) (10%) Find a general solution, assuming that R = 3 ohms, L = 4 henrys, and C = 11—2 farad.
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9. (5%) Find the volume of the following region in space:

The region beneath z = x? + y? and above the square with vertices (0, 0), (1, 0), (1, 1), (0, 1) in the
xy-plane.

10. (10%) Find the Fourier series of the periodic function f (), of period p = 2L:
fx)=-1 (-1<x<0), f(x)=1 (0<x<1), p=2L=2

HEFELHD FYRFTORTAA



