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1. (1) Vector A =(1,-2,2)=1i-2]j+2k, (2) Two vectors B =(2,3,-4)

andC = (1,—1,1) . Known the 6=cos™(x)

is the angle between this two vectors,

o g)of A.(5%) please try to find the x. [Hint: Vector
dot product] (5%)
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please try to find the unit vector (¥

. COSX —sinx
2. Known a matrix A=|
sinx cosx

} , please try to find A, (A™)* and then induce to

find (A" [Ps. A" is defined as Inverse Matrix of A, and AA™*=1] [Hint:
sin(atb)=sinaxcosb+sinbxcosa ; cos(atb)=cosaxcosb-sinaxsinb] (10%)

3. Please try to find the solution of each 4) x-2y"+3x-2)y+y=x (10%)

following ODE respectively. (5) Simultaneous ODE  (10%)

, d 2xsin(3 x"(t)—4x(t)+ y(t)-2y'(t) =t
(1) y == 2 () , ,,
dx 3x” cos(3y) 2x'(t)+x(t)+y"(t)=0
Q) y+y=y (10%) [Hint: The method of differential operator (#&
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(3) y"-3y'+2y=sin(e™) (10%) - gl

4. Known the y,;=e™ is one homogeneous solution of ODE y"—4y'+4y =0, please try

to prove the y,=xe”™* is also the solution of this ODE by using the Reduction of order
method ("% F#72) [Hint: Let y,=uxy; and y,is a known solution] (10%)

5. Please try to prove following equation (eq.1) by using the Fourier series expansion
method for a periodic function f(x)=x where f(x+21)=f(x) and— < x < . [ Hint: (i)
f(m)=n’; (ii) cos(nm)=(-1)"]

—:1+—+—+—+5i+ (eq.1) (10%)

6. Please try to find the solution (u(x,t))
of following PDE (wave equation)
with B.C. and I.C.

sin(t) 0<t< 27z}

B.C. u(0,t)=f(t) ={ 0

(Ps. u, E%] [Hint: (i) Laplace

other

2 2
gt—lzl = % and limu(x,t) =0 (t>0)

I.C. u(x,00=0 and uy(x,0)=0

1 e—27ra
]

Transform; (ii) J‘M e sin(x)dx =
0 I+a

(10%)



