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. B2F %39 (a) Newtonian fluid and non-newtonian fluid (b) Confined flow (c)

Cavitation (d) Viscous region and inviscid region (20%)

. 30CkR4£— A48 D=0.02527 m 2 4R 4% P9 2A 285 L/min &9 F A > 30°C K8
iE $/ 3k % 1% #t(kinematic viscosity) v = 0.801*10° m?¥s - 23X K & % J& /4 (laminar
flow) &, % 7 (turbulent flow) < (15%)

A AREERZEF AR AFTOCHALELRS  HE 1 RZAES S0
mm - B 2 RAES 100mm > Shklidm | RegF3HREkA 8m/s > RK
REREZE @2 52X To#ME (7T0CHAKGFERE S 978 kg/m?) - (15%)

(@) #ik(V) (b) ##KME (Volume flowrate) (c) EEFiA%E (Weight
flowrate) (d) B €/ % (Mass flowrate)

C KBMENACEHKY EAEFEHAIAON MALE 085 2idv » QIEETH
EEA SSN RREm M) E & (kg/m?) - (15%)

. KREBFZIBREANKARESE CE(EMA I/s)ETHR TG B
%) /1 (power) P ~ 1% 28 # (volume) V' $iL /K 4 /7 35 /% 1% $k (dynamic viscosity) u Z

i 3 0 X oA B 2k 447 (dimensional analysis)ik > % G= LV ° (15%)
\} 7,

. Hazen-Williams equation (V¥ =0.84935CR*®S** ¥ ik A R+ H & A2 K548
%k Bio X AKEEE600mm- FHK700m-~C=100 ()& R EH 0.4 m’/s 85 >
HEAE AL AKEZKBREAM AT ? OB ERATBZH2E 65
m: B4 I32KN/mM* FHERMZ G258 71 m RE K2 & A (KN/m?)
BT ? (20%) ‘
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— ~ ZaalfEkE (10 73 0 5 53/78)
1. Parasitism

2. Passive diffusion

» MEEEEE EE (3t 90 77)
1. 55[H COD EEaRiFE
(1) cEsREE TR ESEEASRIV R - HAEITREA M 2 (5 )
(2) EMAFREERES - FyoHbr{afa+8 ? B JETTRZ M0 2 (5 77)
(3) MARNIAE BB RFEE COD Z&ERA0{7 ? (5 57)
(4) TREESESESESECPVTIRE & B » (EA AT A IR R AST
B AR AR B COD Z&ERA0( 2 (5 57)

2. FHaBH CFC ¥ A A UBREn b IE A S B R =0 2 (S /) XA
NO fFiER; Z (e 3 R IEFofel 7 (5 77)

3. Jf2 25°C T /il NaHCOs FA7K B4R £ 10 °M > Rt 58 B UE -
sk T IE - [EEFTEHLZ pH Ryl 2 (10 57)

) o G i B 1 iy ) ) el S GO
pl\l (\7 pI\A H)H 4
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4. X 25°C T » jjl Na,HPO, fA/K Hh R 4BCAFE B 10 ‘M > Ka|=7.5><10‘3 )
K=6.2x10" » K;3;=4.8x107° 3 H52 58 » HRFE Y

(1) B&EFHRG 5)

Q) BEEHRG D)

(3) TTREMEST > R IERFEEH(4 43)

. Sterilization Ei Disinfection H’J%E%ﬁ P HSR Y RNEE L -
(10 77)

- BRESTIE RG] o B = (PR L - SFERBHZ - (10 73)

- A EHRE X AT LU A PN B E B pA E P B R A 1R B R
HRHIAHRIUTE ? (20 57)
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Part A. Choose the correct answer. (5 points/each)

Definition for question 1 to 5: A nonempty set V, any pair of whose elements can be
added and each of whose elements can be multiplied by an arbitrary scalar of a set S, is a

vector space over S if an only if forall 37, ¥»>and 37 inVandalla, binS.

L. ( )If 3 + 3 isamembe of V, it is known as

(1) V is closed under vector addition.
(2) associative law of vector addition.
(3) commutative law of vector addition.
(4) existence of additive inverse.

2. JE 2+ 37 =g+ ilisknowicas

(1) V is closed under vector addition.
(2) associative law of vector addition.
(3) commutative law of vector addition.
(4) existence of additive inverse.

3. ( )Toeach 3 inV there corresponds a vector - in V such that

= T W)= o> itis known as

(1) V is closed under vector addition.
(2) associative law of vector addition.
(3) commutative law of vector addition.
(4) existence of additive inverse.

4. ( )Ifay = Jaisamember ofV, itis known as

(1) V is closed under multiplication by scalars.
(2) scalars distrtribute over vector addition.

(3) vectors distribute over scalar addition.

(4) associative law of multiplication by scalars.

5. ( )Ifa+b)y =ay +b7y,itisknownas

(1) V is closed under multiplication by scalars.
(2) scalars distrtribute over vector addition.

(3) vectors distribute over scalar addition.

(4) associative law of multiplication by scalars.
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6. () Which statement is wrong?

(1) The rank of a zero matrix is 0.

(2) The rank of a nonzero matrix A is the largest integer r+] for which there
exists an rth-order minor of A whose value is not zero.

(3) The rank of a matrix is not altered by any sequence of elementary operations.

(4) A matrix B is equivalent to a matrix A if an only if nonsingular matrices P
and Q exist such that B = PAQ.

7. ( ) Which statement is wrong?

(1) Any nonsingular nxn matrix can be reduced to the identity matrix I, by
elementary row operations or, equally well, by elementary column
operations.

(2) Any nonsigular matrix of order n can be obtained by performing elementary
row operations or, equally well, elementary column operations on I,,.

(3) The mxn matrices are equivalent if and only if they have different ranks.

(4) If P, Q are arbitrary nonsingular matrices with P = Q"!, then B=Q!AQis a
similarity transformation and B is similar to A.

8. () Which statement is wrong?

(1) A quatratic which is definite, that is, is either positive-definite or negative-
definite, is necessarily honsigula.r.

(2) A necessary and sufficient condition that the real quadratic form X'AX be
positive-definite is that every principal minor of A be positive.

(3) A necessary and sufficient condition that the real quadratic form X!'AX be
negative-definit is that every principal minor of A of odd order be positive
and every principal minor of even order be negative.

(4) The value of a Hermitian form is real for all values of its variables.

9. ( ) Which statement is wrong?

(1) A matrix is singular if and only if at least one of its characteristic values is
Zero.

(2) If A is a square matrix, A and AT have the same characteristic values.

(3) If A and B are similar mtrices, then A and B have the same characteristic
equation.

(4) A characteristic vector of a square matrix can correspond to two distinct
characteristic values.

10. ( ) Which statement is wrong?

(1) The characteristic values of a hermitian matrix are all real..

(2) The characteristic values of a real symmetric matrix are all complex.

(3) The characteristic values of a skew-hermtian matrix are all pure imaginary.
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(4) Every nxn hermitian matrix has n linearly independent characteristic vectors.

Part B. (10 points/each)

1. Yy +xp=1 (10%)
2. (x—y)dx+xdy=0 (10%)
" .
3. Yy +y=2xsinx (10%)
=3 s
0,
5. Apply the Laplace transform method to solve following initial value problem.

2ym +3y” —3}" s 2y = e-’, y(O) =1, y'(O) =), y"(O) =8, o T ol (10%)
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1. RiEiEheg x> +xy+y° =3 E8 (-1, -1) UISEBLEGETIER 2 (15%)

213

2. kel f(x)=x—x"" £ [-1,2] FROMEEEEIEE ? (15%)

Gl s s o
’ ;}Z e
x=2 dx

3. Hy= ? (10%)

l —
4. 3k .[0 tan ™' x dx ?2 (10%)

5. Kehitas y=x" BELG ¥y =X FEREREES ¥ =2 iy
& ? (15%)

6. &5 10 KHSR 4 ROVFEE=AF FIRELZ MY - A FEATR @ EHNEE
Ry p =30 BY/ILTK - SKIES PARRE/RI S 2 (10%)

JHITH
F
RIUN
&
/\ T
42
¢ 100K

Ly L, X
7. 3k J-O x'e “dx (10%)

3 9 2
8. :tE J.OJ._VZ ycos x“ dxdy o (159)




