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Part A.

Choose the correct answer (50 %) (8 5 4°)

- .
(1) For an equation given as Z_;; = yf_izil with »(0) = 1, what is the relationship between x and y?

(A) x*-4x-1 = y*-2y*+H3logly| (B) x*-4x-1 = y>-2y*+4logly| (C) x*-2x-1 = y*-2y’+4logly]|
(D) x*-4x-2 = y*-2y*+4logly| (E) x3-4x-1 = y*-2y*+4logly| (F) x*-4x-1 = y*-2y*+4logly|
(G) x*-4x-1 = y*-2y*+4logly|.

@) If Z—Z: 2y, with y(0) = 1, whatis y(x)? (A) e* (B) %5 (C) e (D) 2e* (E) e** (F) e*(G) |

(3) Iffg:fand y =10 when x =5, whatisywhen x =6 2 (A)5 B)9 (C) VI0

D) V12 (E)8 F)7 (G)6

2452

4 If y%zy—x— and y = ] when x = 2, whatisy whenx = 1? (A)1.14 (B)-1.14 (C)2.14

(D) -2.24 (E) 3.14 (F) -3.14 (G) None of the above.
(5) For the differential equation: (x*+4y)(dy/dx) + (2xy+1) = 0, what is the function P(x,y) that satisfies

aP(x,y) aP(x,y)
the relationship: —~ [ a’:}y ] 3 [—sz—] ? (A) P(x,y) = x*y+x+2)7 (B) P(x,y) = x*+x+2y°

(C) Plxy) =Xy+x+y’ (D) Plxy) =xy+x+2y* (B) P(xy) = 2x’y+x+2° (F) P(xy) = xy*+x+2)
(G) Pxy) =x'y+2/

(6) If P(f1) is the general solution of the function: (ft — t?) % = f2, what is P(2,1)?
(A)231 (B)3.31 (©)0 (D)131 (E)431 F)S531 (G)6.31

7) If %:%withym) =2, whatis y(m)? (A)5.1 (B)L1 (C)2.1 (D)6.1 (E)7.1

® 3.1 (G)4.1

8 If % = 2y,with y(0) =-1, what is y(0.5)?7 (A) 0.368 (B) 2.718 (C) 5.436 (D) 0.736 (E) 8.155
(F) 1.104 (G) 1.472

(9) The amount, A(t), of carbon 14 in an archaeological sample decays exponentially with time, and A(t)
can be estimated by the equation: A(t) = Ce™, where C and k are constants. If the half-life of carbon

14 is 5570 years, what is k? (A) 2.21x107 year ™ (B) 8.54x10* year ! (C) 1.23x10° year !
(D) 7.24x1073 year ! (E) 1.28x1073 year! (F) 9.24x107 year ! (G) 1.24x10* year™!

(10) If AP 2y and y =1 when x =0, whatisxwheny =37 (A)-3 B)2 (C)1
dx

D)o E)-2 F)3 (G)None of the above _:y. T2 = %—,4. £
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Part B.
| Solving the following problems (50%) (% — A48 10 % > F L B W BR)
301 -3 1) |
11) (10pt) Find th ka'A—2 301
(11) (10pt) Find the rank o I PR
0 2 1 0

- (12) (10pt) Calculate the matrix function f (M) =M** +3M", where the matrix M is defined as

; (1 ij
M=
, —i -1

f (13) (10pt )For a quadratic form Q = x” Ax, if for any nonzero x=[x,,x,,---,x,]° we always have

- 0> 0, then this quadratic form is positive definite.

I 0 0
For n=3 and 4=|0 2 2|,isthe quadratic form Q=x"Ax positive definite?
5 -2 4

(14) (10pt) A surface is parameterized by » and v as
| ' x=2coshvcosu
y=3coshvsinu
z=S5sinhv
Here 0<u<27m, —co<vy<o0.
(a) (5pt) Express the surface equation in the form f(x, y,z)=1. Find (x,y,2).
(b) (5pt) Find the unit normal vector 71 of the surface at an arbitrary point.

- (15) (10pt) Find the Fourier transform of the function: f(x)=xe™
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