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X

dI(t)

2. R E - L=~ RI0)=0, 1(0)=0

3. Ry#e g(t) =5t 2z 4 K 3% (Laplace Transform)

4, FUBREERTERETRV 2408

5. BemEa={2 3 1, b={-1, 1, -2} > kfaxbRmzEunE?

6. BhmEia=[1, 2, 1] v=[4, -2, —1] » KK id-v

3 1
7. Bho A= » 3R 3A
; A
o 2s+1)
8. K& G(s) =——F—"— 2 RF K (Inverse Laplace Transform)
s(s*+s5+2)

9*Eﬁﬁﬁﬂ4mmaamﬁbﬁ&m%ﬁ%wﬁﬁﬂﬂ

10. 3 K8 P1(3,4, DEF & 3x-2y+2z=10 Z 36 &
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1. Solve y' =x*(1+3%)

2. Solve the following equation

(2+2x2\/;)ydx+(x2‘\/—)_/+2>xdy=0

3. Solve the initial value problem
V'=9y"+27y' =27y =54sin3x

»(0)=3.5, »(0)=13.5, »"(0)=38.5
4. Using the Laplace transform, solve the initial value problem
{yl' =—4y -2y, +t

V=3 4y, 1 ;0 1(0)=575 »,(0)=-6.75
272N 2

5. Prove the convolution theorem.

6. Find the length of the following circular helix from ¢ = 0 to .

X = cos/
Yy =cost
z=1
11 -4 -7

7. A=|T7 =2
10 -4

-5 |, please find the eigenvalues and eigenvectors
-6

8. Using Green’s theorem, Evaluate LF (r)- dr counterclockwise around the boundary curve C of

the region R, where F(r)=[-)’,x’], C thecircle x*+y’=25.
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9. Find the type, transform the normal form, and solve.

o*u *u  du
~+2 =
Ox oxdy oy

10. Solve the followings by Cauchy Integral Formula.

sin z
a dz (5%
(2) Mcizm z (5%)

® J SINZ e (5%)

4
1 2
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-3 1 -1 1 -1 3
1. Perform the operations on the matrices A=| 2 2 ,B=[ ],andC=
2 5 =31
' -1 5
[3 2 =2 1]
1 6 -2 4%

a. AB+C) (5%) b. BTAT 4 CTAT (5%)
2. Let K=(-2, 4,1) and §=(3,1,5) be two vectors. Evaluate the cross product AxB

3. From problem (2), please evaluate the inner product A-B

4. LetS= {[(1) g] , [(1) é] ) [g (1)]} Show that the span of S is the subspace of M, (22

matrix) of all symmetric matrices.

2 4 1
5. Compute the determinant of the matrix |-2 -5 4
-4 9 10

—

6. Let K=(2,5,-3), §=(-4, 1,9) and E=(4,0,2) be three vectors. Find the linear combination
2A-3B+C |

7. Find a basis and the dimension of the subspace W of R* spanned by (1, 4, -1, 3), (2, 1,' -3, -1)
and (0, 2, 1, -5).

3

8. LetT: R® » R?* be the linear transformation defined by T(x, ¥, z) = (x+2y-z, y+z, x+y-22).
Find a basis and the dimension of the image U of T.

9. Solve the following linear system:
xtytz-w=-3, 2x+3y+z-5w=-9, x+3y-z-6w=-7, -x-y-z=I

1 0 0
10. Let the matrix A=|6 -2 0|.Show that A is diagonalizable.
7 -4 2
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1. FMBUT £
(2) 34 % £ (Homogenous) (3 4)
(b) % & M (Isotropic) (3 4°)
(c) BetE(Brittle) (2 4v)
(d) 2£ & M (Ductile) (2 %)

2. ()% #4530 B84 35 #% K € (Dead Load) #1275 # € (Live Load) ? (5 %)
(b))% EEHOBH B ER S LML B LARERENZE G ).

3. TEHBASERN PR R TS RR S0

4. ATH P FUREBRAZ o

S. RATREMEZ LT o 4738 & 1 4244 (Zero-Force Member) ?
6.»ﬁ%%@ﬁ%b\%%m’ﬁ*k%@%%mﬁﬁﬁﬁ;%@ﬁﬁﬁ%
7. AL %&a‘i&blﬁﬁ@%ﬁﬁmﬁéﬁ Wi —R4E -

8. S~ TEHBAUTIERET  FHERLEGAIRS B IIBRAABATES
o, T, 120 80
[Gij] = =
T O, 80 20
9. FH LA Az HGRENR > LR\ LARH L H -

10. 3530 M %o f7 40 3L J& /1 £ 1 [ (Mohr’s Circle) 2 & % 4% 25 (Pole) -







ABASE TSR 102 SERWE - ALHERAe (ML EBALHE 2 RRa

(PR Y KR ERE LY FHRAE 0 EAEE (X117

" H1TR

HEAA(R 10 88 B8 10 9> #3100 )

LR A TRy =—— -
X+y

2. meEA=(0,1-1) ~» B=(1,-2,1) » £AxB=7

3. %ﬁéﬁ’%&b%’“%’(ﬁ\ﬁﬁiﬁﬂf—-2)+3xy2y’:-0, y(3)=1 -

4. f(x)=tanx » KfXx)=?

5. MR T BB I ERBFAx)=x"—x+3, ~2<x<2 o
6. Rehsex’ +3° - 2x+3y-3=0 281, Dz riEsk -
7. B4of) B F=2xyi+xe’ j+2zk » £VxF -

8. MR FEBA A XY —4xy +4y =0 o

>3 1
9. %fﬁﬁg%’?&%ﬁl—-§+%~%+m ZAE -

10. &4 A=(-1 6 2 14 -22)~B=| 6 | » AB #5447 ?

& X 80 4%
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1. Solve cos(x+y)a’x+(3y2 +2y+cos(x+y))dy:0

2.Solve y"+5y' +6y=e*

3. Solve the initial value problem. »"+9y =0, y»(0)=02, »'(0)=-1.5

2.n

4. Solve x“y"-5xy'+9y =0

5.Solve (D°-3D*+3D°~D*)y=0 (Hint:D=d/dt)

6. @=[2,03],b=[0,41],¢ =[56,0], Find aG-(bx&)
7. Evaluate f”’o) (-1—-cos~1—x0032 dx—2sin—1—xsin2 dy)
’ 72,0 D 2 Y 2 yay

8. Using Laplace transform to solve xy"+2y'+(2-x)y=2¢*, y(0)=0
9. Find the eigenvalues and corresponding eigenvectors of the matrix

/1 1 1
A=10 0 1
1 10

10. Find the Fourier Transform of the function

f(x)=e*, (a> 0)
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. KTaEXxm

&) i?=3x2e‘yziéﬁ¥? (5%)
X
(2) FyH=0> R&EFM? (5%)
2. mEewEMyFEX)Y —y=e”

3. KT MayrrXEm?
y'—4y' +4y =0 BAnds ik p(0) =3, y'(0) =4

4, BRTFIIMAFTRXANBLERAE?
Y'=y=0,(0)=6,y'(0)=-2

5. ®m xsm(3x) % 9" +9y = cos(3x) Z Ak °
6. RTFFFizX2BAMAIHEH

V' +4ycot2x=6c0s2x,y(57)=2
7. K 2xsin3ydx+3x’ cos3ydy =0 Z @M@ ?

8. kTR AMRER(AT)?

-1 1 2
A=l3 -1 1
-1 3 4
4 3
9. %EI@A:L 2} 3K 4B B 2 (1)45 40 7 42 A (2)45F #U1A (Eigenvalue)(3) 4 &

(Eigenvector)?

10 3 M SNSRI xR G50 T M TR
(MNM™Y = MN*M ™" -
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1 21 0 2 3 1 2 -2 4
1. The matrices A=|2 3 4|, B=|3 1 1|, C={2 2|, D=| 3 5}, try to
5 6 6 4 0 0 1 4 -4 6
find (1) 4+B=?7 () 6C-D=? (3) A-C—-B-D=7?
1) = _
2. Use the fact that F(z) Jz and F(a+1) af(a) , find the Laplace

transform of: (1) f)=1" @) f(t)=1"

3. Find the complete solution of the differential equation: y(#) +5y(f) =6.
Initial Condition: y(0)=0.

4. Show that the given functions are orthogonal on the indicated interval
fi(x)=cosx, f,(x)=sin’x; xe[0, 7]

5. If f(H) = 3[u(z‘) —2u(t-T )], where u(t) is the step function, try to find the
Laplace transform of the f(¢).

1 01
6. Given A={-1 1 2|,find A", A", A’ and det(A)
0 0 1

0, 1<0

7. Find the Laplace transform of the function: f(f) =< , . .
(" +Dsin(awt), t=20

8. Solve the initial value problem, y(#)—6j(t)+9y(¢) =0 y(O) =3, y(0)=2

9. If x(t)=23e™ cos(w,)u(t) + 4e™* sin(w,t)u(t) , where u(t) is the step function,
0

and a>0, try to find the Fourier Transform X (jw).

10. Expand f(x)=1+x", 0<x<L

(1) in a Fourier cosine series (2) in a Fourier sine series

Hint: y(t)zg—’};(Tt),qnd y(t):iy;tﬁ. |
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1. Ulx,v,z) =2x" —vyz+xz°~ ; x=cost ; v=t"—t+1 ; z=4e " %

ZAE A A ?

x*-x-6

2. %#& lim,_, ——
"x? 23x-10

3. j:e-b* sin(ax)dx

2
HZM=3 £ a b
x—2

4. lim

5. g [ e Pdx ax0, b>0

6. k@ lim, ___(x++/x*+2x)

7. y(x)= 1iezex Kb R 2 & K BB AER AT ?
3 —4x+1)°
SR f(x):((z;f‘wxﬁié)? RS
13
9. d
%jxfnx *

10. 4 f(x) =sin*(x* +3x) » £ [ (x)
11 g (47 dx

12. 2 f(x) =% —12x > R Flx)z R dh 2k
13. B [ cos?xdx

14. #% fe(x_ex)dx

xz

. u cot udu

15. me—)O 6

X

16. 2 J.sin"1 xdx
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2

x? [
17. g(x) = L;mdf, R g'(1y=7

18, kdd#k fFla) =x—2x" +x — 1@k gla) =—x" +3x—1 259

19. 5 [ |- 3%+ 6l

20. K@ f) =z — 2P L x—1may glx) =

—x* = 3x— 1 ZRBARZER
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p (kPa}
300 4

200 4

100 4

0+
0 500 1000 1500

V(em*)

2. — AR KR @ ILAAT 50 A 248 By RAR b (X RZREFSE 307 @) AT T 100
NE o HPIEREREE SR

3. —4#456% 1.6 cm> MAE—WHEERN 20cn bW BHEHRFZLA 30 cm 0 FHR AL
&7

4, — A9 8n/sty ke L E2ZRTRMAINER T SRHEESZTRIESFH?
h. BNAFEERASTF 2,000 mol > B4R %mﬁéim30C%ﬂ24Cﬁ& N RER
@ B AR AR 3ty (B Co/O A 14+ RB. 31 J(K - mol) - K2R % fAT b3

AR ERS D 7

6. H— 1@%’*%%90@ éﬁ;'%/\izé&”%ﬁ%m ) ¢bE—r’T€7}ﬁ’vMﬁil An/s"Z ik EEE - P B
AMER R EHRMRZ e KN B ED?
7. HdE A S - FEHH(Entropy) #9417

8. %A L1z IEGIR BB HIEIMGIEA (Polaroids) » £ —F 2RI M BEL » B —HAE
HA s 30 AIBMEZBEAT?

9k¢160N% BAHERA—EEH m=1.00 kg B L&H L W TEMAT AW
E P @i bR WTFERMEAEAKTRA O0=45°> Bl — 458 F i 40 KT MR 89 Fi 4
UARBENE T REE2m=3.00kg ®ig - 4% ~ BRI EAF BB > FHFEBTF
EEHRTURAY  FHEETHERD -

o

o

10, ¥ EEhtEE > ENEEIEEAAMIELRE 2Rz E8EamEisad  AESS
JEBEHE BT T
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FlIERsT AR (208 585 9 > 43100 5)

L AR lim 32X
X—>+o 2x—8

dy x d’y .
2_ EJ% ——— =— > Bl —Z A5 (P
3. BEHSFRR VY=t
Y1+ x?

4. KRR f(x,y,2)=sin(xyz)Z 4 (Gradient) V/

1 2 -3
5. RE—BKkMEESF -k 143k 3-k{=36
0 -6 5

d
6. ARG “’%’“4&/,}7‘;%;% +2xy = 2xcos(x”)
x

7. RFE#RX xy' +y=xsin2x @R

d _4

8. #& Bernoulli %44 n i x d—y+ x’y=2y 3
X

0. mpsyFRY +ty=)

10. BRMA FRA(Boy +v) + (P +xv) L =0 bvde +xdy =d(xv) > #A x Bk o E

“+ 8 doe

-

Foo B AR By +yh) + (7 Lay z—:’ =0
X

2
X

11. 3+ & J.((ii) (2xy - l)a’x + (x2 + l)dy L 2 gk gm y=_2_+1

12. B R Yy —y=e +2e*

1
13. %%E@Az[

-1
_ } » KR (Inverse)4E [ A~ #43% F (Transpose) 4& e (47 )f

14 RF Xy —2:00' +9v =0 2 H M@

15. FfERXav" + 2v' = x 7 # B Euler-Cauch # 2 X388 &4 b K@M




B ARFET R 102 25 8H - AR A B3 £34

% (A7) A B grEts

#FHXAE TP

F2ROHX2R

HWFR] - 80 44

16. 4k = A & M1 & K cos(bt+ ¢) =cosbtcosc+sinbtsine + K FH £ KX Llcos(bt+c)] =

Laplace 4 4% »

17. a‘af ' - sin(x* + y* )dydx Z M8 o (3257 © DAARVEAS G M K )

18.% f(x)=|x|,~wr<x<z B f(x+27)=f(x), 3K f(x) &35 3 % @ B (Fourier series) 7

19. KB F(x) = " BB HH

v

20, k=A@ ® 27 +k, -7, ~F+4k > BTN BBBH -
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I
1.

10.

11.

12.

13.

14.
15.

HAA (L1658 5834, 43 4545)
In C programming language, allows code to be repeatedly executed. (3%)

A algorithm works by recursively breaking down a problem into two or

more sub-problems of the same (or related) type, until these become simple enough to be
solved directly. (3%)

According to different function of database query language, there are two

language we can use, one is DDL(data definition language), the other is

(3%)

The key concept of von Neumann model is ’ (3%)

There are three main services of Cloud computing, which includes laaS, PaaS, and

(3%)

An attribute in a relation of a database that serves as the primary key of another relation

in the same database is called a . (3%)

A table that has all key an attribute defined, no repeating groups, and an identified
primary key is said to be in . (3%)

SCTP (Stream Control Transmission Protocol) association allows P

addresses for each end. (3%)

In a DHT-based (Distributed Hash Table) P2P (Peer-to-Peer) network, each data item and

peer is mapped to a point in large address, how many address spaces are in a DHT-based

network? .(3%)

About flow control mechanism, who needs to warn to slower or stop the delivery?

(3%)

Which data structure represents a waiting line and limits insertions to be made at the back

of the data structure and limit removals to be made from the front? (3%)

IC (Integrated Circuits) chips used in computers are usually made of

. (3%)

The errors that can be pointed out by the compiler are . (3%)

is a path in an undirected graph that visits each vertex exactly once. (3%)

For 100 Mbps Ethernet the minimum packet length is 1200 bytes, please compute
maximum transmission packets per second for 100 Mps Ethernet for minimum length

packets. (3%)
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II.
16

17

18

19

20
21

22.

23.

24,

25.

R&E (X104, 6355 4)
Please convert -11.0625 to the IEEE 754 floating-point standard using single-precision

format.(4%)

What is memory thrashing and how does it affect computer's operation system? How to
prevent it? (5%)

What are the differences between a trap and an interrupt? What is the use of each function?
(5%)

What is the difference between virtual memory and main memory? (5%)

Describe the similarity and difference between deadlock and starvation? (5%)

Please describe the reason to build up distribution system? (5%)

For a processor X it has 43 float instructions and 57 integer instructions. A new system Y
has come which cans speedup float instructions by 4 but unfortunately it affects the integer
instructions with the reduction by 2. What is the overall speedup? (5%)

Assuming that computer take 1 cycle for 4 loads and 5 store instructions take 10 cycles,
and 2 branches take 3 cycles, find the execution time of each program on a 3 GHz MIPS
processor? (5%)

Describe the process of compiling a C program from the source code to the final executable
file. You may draw a diagram to describe it. (4%)

Using5-bit sequence numbers, what is the maximum size of the send and receive windows

for each of the following protocols? (12%)

Stop-and-Wait Max. Send Wgize Max. Receive
Protocol Wiize

Go-Back-N Protocol - Max. Send W, Max. Receive
| Wiize

Selective-Repeat Max. Send Wiize Max. Receive
Protocol Wiize
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DRl I BAEEN Tk :
¥4 | RATHE TH(R) (B2 (EA)|EB4EL5 (EU)
A — 2 20 10
B — 3 30 10
C A 3 30 10
D B 4 40 10
E B 5 50 10
F C ‘D-E 2 20 10

R 24 ¥ @ E (Activities Network) 3 42 87 # 48 4& ¥ (Critical Path Activity) e

AREM S R BB TIARE -

L RERE > @ HAT R T 2785 i K dh 4% Bl (Target S-Curve) o

REIRBZEELEEZEE L > ARMBIRRAZIEB A TE ~ 4237
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C HRARENERAETOBRAEZHA NGB

10. 45738 r):JI){cZK//E TERARE RIS AT I RF LA EEFTE?
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. #EHERARBKRET A BR - RALLENEESR -

2. BBHMEBEHRATH AT — AL EZEAHAE? BFRARE -

3. BRAMEAELBE TR —RABR T ABMEREENEZRATHEER?
4. FHMAMABBEERASCHRARLAEMAL?

5. FEEVRLAAENZREZHRTAE  LRAMEHDBEITRERS ?
6. RitifTE THE, B RALLERRRA -

7. HRALENEEIEEATRE ?

8. HME N BABRREIABIBRREFFMAR 7 KM BT ?

9. o 4B R L B 3 e LA Sk e AL

10. 19t e 2B SRR PAFHEREKXFHEFEM A LB BKEFEL MmiE
MR LEEHEEATHGAGL  Bobigs T2HRBR %2 - FRAALHE XANBEAL T
 HBERTRR ?
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2 ~ TWVD2001(TaiWan Vertical Datum 2001)2 & & ?
3 BB EZREEAMY

4~ ATz —AANWBE L EHRMEARAR
S~HFIES AE EINEH -

6 @F THIEEMAL ) BEBILE?

7~ AR RIREERK » T 5 B AREAER Y

8 TEBM =R E  EWAMA THRE  BRT
9 EpRIZ F T 374 (Proofing) | 49 B &9 AT ?

10 ~ %R eA4eT2E ' B #5(Original Copy) ; 7

o FHRBEE2E BAH20 45 #3t 40 y)

11~ 3538 T Ewai ik THEENLA4GIS), BRABEARMNY

12 ~ 4738 $c 18 % #2452 (Digital Elevation Model; DEM) » 3t 515 K o g B3 & -
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LU(x,y,2) = 2x7 xz2 3 x=sint ; y=t2—t+1 ;z=3e" e
Ulx,y,z) =2x* —yz+xz° 5 x = E Sy ; ? Temo
18 B AT ?

2. & J-x sin3(x2)cos<x2) dx

3 ion g—<;ja,w::+b.1-+c‘jzdx (a >0, b>0, ¢c> 0)

1-x2

]+x?

4. ¥ 005(2 tan'lx):—

1

alnx

dx

5. %
).
6. £ J; Inx dx

7. & sin*xdx

3. fg,?y%(x2+1)5inx, £ dyldx

L2 32 o,
9. g(x) = [ tiﬂdt % g'(1) =7

X

. e
0 & o

, .dy
y2 =In(x*+y?) R
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+
. % Ld
2x%-3x
13. (@) Hm .. (x — VX2 + x), (b) ]im.{,ﬁm(\{«"xz Thx + 1 x) 25 A 5 )

4 2
14, 5 X 32X 2 f 0 B A x=0 B y=6
v dx vy

. 1
15. a‘ﬁf_zz (x +2x*)3dx

2
16. K

14+x%
)3

17.,1J

18. ;RLZ ! dx

V4-x?

19. y(x) = x*% % ' (x)

20. % jtansx dx
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1.anisotropy
2.hardenability
3.Bragg law
4.creep
5.eutectic reaction
6.T-T-T curve

7 fatigue failure
=g (R 2 BE6y A3 T24)
8% 15 B & th &8 ARk B @42 (solidification process) ¥ 44 3, %’a
VATREISRE ? BEH X T 5 A &AE 7
10477 38 & % & (re-crystallization)i@ #2 » 353000 B 4 D64 B $) 7 A 42
NeaXtafd MALHEETF?RULHR THEHFCCRACALBH & AT

123049 K B B RIRM MR AR F k2 — » 54 1 £ A7t 2 Engineering Stress - Strain
#h 42 & Ture Stress-Strain #h 4% » FRBH T -

133342 B) BB IR B F 2 & K — & 4 (Fick’s first law) & & K, % = & 4 (Fick’s second law) »
B 50T & A AR — FE 4K AE o

14353+ 8 FCC & #5704 £ £ (100) & &4 & B % 45 B F 4 472 (Radius of iron R = 0.1241 nm)
1538 F H 28 7 0.4 wt% I 47 48 (Hypoeutectoid steel)# 34 #7 & 4 (Austenite)is & 4& 18
WEFERFZ SBMBEHRE -

33 W R R 5 A2 97 J& 7 (critical resolved shear stress) » 7, = 0COS@COSA -

1TRERNER BB -
183530 93 2 S MM} b & 77 A R AL AR A 00 B2 147
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% (F7) 3] AbEEER T R A A B L AR RS
19BEAERERRBET  SBEFABRALETHHBRR AR TR (BRI 5 #6

)

7T (K) D (m?ls)
1273 9.4 x 107'¢
1473 2.4 x 1074

(@) 3t B Do Y A A AEFEALAE Qut9fE »
(b)skst HAe 1373 K sFat i th e A1T?

- _ O
(Hint: D = D, exp( RT))
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BmERE £+ 88ty & —BY ABREFEETEE BEEH
K MERENLY c FREAMEHRE BRRENH -

1. BFFH4%
()— &89 32 B th % o Emaa? (5%)

()45 R B L T R R e R R B BE AT (5%)

2. LETEZEB EARIMEAWE V-

3. 2% # AND - OR ~ XOR ~ NAND ~ NOR % # 5 Pl 2 A 16 & (%

AN ZABEE).

4, KRTB 2B FHH A 7

Cout

O oo Cin
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(st B4 a)

5. ALfRRIAR
(D)L Z=(A+B)A+B) (5%)

(2) 4L f§ x= ACD+ ABCD  (5%)
6. EA B FBALE y=C(ABD+D)+ABC+D

7. &3 —E% A RMEBA Xy AEwELED & LO~L1~12-
L3 %A Xy 234 00-~01~10~11 8555|235 LO~L1~L2~

L3 e
8. iEE i F(WX.Y.Z)=Y(0.2.5.7.8.10.13.15) 1t % SOP 12 % .
9. #R M HBEEERT 127

10. FHRAUTF &Y IER B 4ofTEE 7

D.

A

I\
___/
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MA=H  #HE ST B —FH - EREEERAEE  EEEAS MK
HREFLD  HREABEHFS > FRRENH -

. EHEAR g B # K % (The ideal operational amplifier) & B.48 £ A 4%k o

2. #Edzenerdiode 2 M EH%  BEW LBV, 2 A |

3. #BEMEaEABBIT)S N RREXER T > Tmr, &, BN X AT ?

4, HELATESETHHBTE Ve EFHATE Vi A% 1 kHz 4RI 5V 99 £ 3
DB (B AR B EREE 05V Ao Riwf A BEINBEER > BB
BRATALE )

Vi o—y

5. #%MT%%I¢%%MI(ﬁ&zﬁ%%&i%@%OSVﬂﬁ%mﬁ;ﬁ%%@
R’J ﬁ’}é&_ﬂ’_ﬁﬁﬂ v i ,_ﬁiﬁél]'%/m.ﬁ]f )

+5V +9V

0kQS 10kQ
E—]

,_._Hk}wmu.,

10 kG g 10 kO

——
- )

6. HEMEGERBEGBIT)N N IRELTR T > Efr, fr, e300 X B fT ?

7.  # MOSFET m % > #3738  Channel-length modulation effect | ?
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8. TH &iig® NMOS 82 4&EH ZD YR AB- ARG R Vps 945 s 42 o B bk Vpg o

Vs & Vi H BT AT &9 B 885 (a) s NMOS & £ = 4% % & (triode region) &g 444+ & 477 (b) kb
NMOS & f& fafv & (saturation region)ég &4 & 47?7 (c) b NMOS & & 8 .k #k & (cut off

state) ) 5 BAT? (Vas: A B1RBRIENBE - Vi BEFER)

ik

~<—Triod —>1<———————-Saturation——————+
]

ey

|
|
|
|
!
!
l
i
{
!

[

= - DS
Vpsa = Yes = Vi

9. }1'-,5- AT B R ‘:F' pnp % 5 %‘géﬁ %5 /}ILiﬂé HZobE & %iﬁ%’?ﬁ:’f’? FH A AE AE (aCtIVC mode)_ﬁ_ﬁ
BEREIRic=045mA o) A1 434515 E vgg=0.69V o

@i, =Te™/ V1 B=2C, WV, =25mV, e =1.49)

1y

+10V

Sk6

0 +7V

163 VZ(

100 kD
4
fﬁ kQ

10, HFORE B ER—BAEMRAUTHERBRMATR I —EALELERER 2
HAREE T E ARG RIS -

< o A
+ L]
110V connect to the
60 Hz B g
: =>  rectifier you
sinwave

designed



B ABET R 102 B4 H « F s L elE L £3%Ra

ERAE AL H B (A
T )

& () 51 LB TR L 1R £2H |AREM 80 54

= LEARERGE (L 108 B4 5 NE 40 5)
1. Which eéuation is the least-complex equation of state (EOS)?
2. The principle of corresponding state
3. What is the microscopic view of entropy?
4, The Clausius-Clapeyron relation
5. What are the definitions of system and open system? -
6. Non-elementary reactions
7. For the isothermal gaseous reaction 2 A — 3 B, what is the change fraction of volume (g4)?
8. Heterogeneous reactions
9. What are the shrinking core model and its application?

10. Conservation of mass
—~ER (4R BRI 50 pE 60 H)

11. Using Hess's Law and equations (1)-(3) below, find A° at 25° C for the oxidation of
CoHs5OH(). '

C,H;OH (I) +30, (g) — 3H,0 () +2CO, (g)

(1) C,H, (g) +30,(2) — 2CO, (g) +2H,0 (1) H° =-1411KkJ
(2) C (graphite) + 3H, () + (1/2) O, (g) — C,H;OH (I) H =-278k]
(G)C,H, () +H,0() — C,HOH() H° =-44%kJ

o G H

12. Proof [—(—)], =—

[GT(RTHP RT?

13. The decomposition of liquid A is first order reaction. In a batch reactor after 5 minutes, the

conversion of A is 50%. How many time does it take if the A conversion is 75%?
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14. For a parallel reaction
A+ B—45C(desired product)

A+ B—*%> D(undesired product)

o _ ac, =52-C20'5C113'5

v dC. k
where k, =100exp(-15,000/RT) and k, =200exp(—10,000/ RT)

How should you do if you want to increase the yield of the product C?
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1. For a first-order reaction has a rate constant (k). What is the value of half-life (t;) ?

2. The effect of increasing pressure results in the depression of melting point for water. Explain your
reasoning.

3. Estimate T-V diagram for the Carnot cycle.

4. When carbon dioxide is taken into account, the mass percentages are 75.52 (Ny), 23.15 (0,), 1.28
(Ar), and 0.05 (CO,). What are the partial pressures when the total pressure is 2.7 atm?

5. A dimerization 2A —> A, is found to be first order, with the follow mechanism: A —9—> A*
A" +A—X 3 A What s the value of [A]?
6. Explain the term “positive azeotrope”.

7. A mole of ideal gas is compressed isothermally at 300 K to half of its original volume. What is the
entropy change in this process?

8. Which kind of binary liquid mixture is called an “ideal solution™?

9. Given the following heat of formation values, calculate the heat of reaction for: C3Hg ) + Oz (g
— CO2 9+ 20

AHg values in kJ/mol for: C3Hg () = -103.8, Oy (g = 0, CO; () = -393.5, H,0O 0= -285.8
10. What would expect when the AG of a reaction system is negative?
11. Calculate AG for the reaction: 2 NO; () — 2 Nj (g + Oy )
AG in kJ/mol for: NO, ) = 51.30
12. Explain the terms “extensive property” and “intensive property”.
13. What is the area enclosed by the Carnot cycle?
14. What is the reaction order with respect to A and B of a 2A + B — products elementary reaction?

15. Using the Arrhenius equation that at room temperature (20°C) a temperature increase of 10°C will
double the reaction rate, determine F,.

16. It is always said that the constant-pressure heat capacity (C,) is infinite. Why?
17. An ideal gas is adiabatically expanded through a throttling valve. What is the value of AH?
18. What is the point group of H,O.

19. A sample of 2.0 mol of Xe is freely expanded at 25°C isothermally from 10L to 20L. what is the
value of AS?

20. Is it possible for two A molecules and two B molecules to be bring to collide at the same time to
produce two A-B molecules? Explain your reasoning.







B AFET LR 102 2588 - A4 HtaBlats 2384

2 () B3l feBrgmts (#FRHE 0 L@ F1R > £3 R |HRe5/ 80 04

SERMAEA (2058 555 0 A3 100 5)
1. Consider the following atomic symbols. How many protons neutrons, and electrons does each
element have? (& #82.5% » #£55)
(& LMgb) FA

2. Compare the Fahrenheit, Celsius, and Kelvin temperature scales. Write down the conversions
between any two of these scales.

3. What are some of the physical properties that distinguish metals from nonmetals?

4. Define the terms of reactants, products and stoichiometric coefficient as they refer to chemical
reactions.

5. A piece of titanium metal with a mass of 20.8 g is heated in boiling water to 99.5°C and then
dropped into a coffee cup calorimeter containing 75.0 g of water at 21.7°C. When thermal

equilibrium is reached, the final temperature is 24.3°C. Calculate the specific heat capacity of
titanium. (specific heat of water, ¢ = 4.184 J/g°-C)

6. A sample of the explosive TNT (C7HsN3Os) has a mass of 650.5 g. How many moles of TNT are in
this sample? How many molecules are in this sample?

7. The explosive known as 1,3,5-trinitro-1,3,5-triazacyclohexane (RDX) contains 16.22% carbon,
2.72% hydrogen, 37.84% nitrogen, and 43.22% oxygen by mass. Determine its empirical formula.

8. A chemist requires 1.5 M hydrochloric acid, HCl, for a series of reactions. The only solution
available is 6.0 M HCl. What volume of 6.0 M HCI must be diluted to obtain 5.0 L of 1.5 M HCI?

9. In the combustion of methane, how manif moles of O, are required if 6.75 mol of CHy is to be
completely consumed?

10. I£ 28.2 g of P4 is allowed to react with 18.3 g of Sg, which is the limiting reactanf?
8Py +3Sg — 8P4S;

11. If a current of 15 A is run through an electrolysis cell for 2.0 hours, how many moles of electrons
have moved? (Faraday’s constant, F = 96,485 C-mol™)

12. A small sample of gas is generated in a laboratory. In a 125 mL vessel, it exerts 115 torr of
pressure. Then a valve is opened and the gas expands until its volume is 175 mL. If the
temperature is constant throughout this process, what is the new pressure of the gas?

13 Carbon dioxide (CO,) can be removed from a stream of gas by reacting it with calcium oxide

(Ca0) to form calcium carbonate (CaCQOs). If we react 5.50 L of COZ at STP with excess CaO,
what mass of calcium carbonate will form?

COz(g) + CaO(S) — CaCO3(5)

14. 408 J of work is done on a system that releases 185 J of heat. What is the energy change in the
system? A
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15. Heating a 24.0 g aluminum can raises its temperature by 15.0 "C. Find the value of q for the can.
(specific heat of aluminum, ¢ = 0.900 J/g°-C)

16. Calculate the standard cell potentials of the following cells:
Fe(S) | Fez+(aq) “ Cuz+(aq) | Cu(s)
Fe'ag+2 ¢ — Fem ~— E°=-044V
Cu”'og+2€¢ —Cuy E°=0337V

17. Suppose that we wish to study the possible galvanic corrosion between zinc (Zn) and chromium
(Cr), so we set up the following cell:  Cr | Cr’* () || Z0*¥ ) | Zngs)

Cr*ag +2 e — Crg °=.091V
In* g +2¢€ —Zng  E°=-0.763V

What is the chemical reaction that takes place and what is the standard free energy change for that
reaction? (F = 96485 J.V"".mol™)

18. For the following oxidation/reduction reactions, identify the half-reactions and label them as
oxidation or reduction:

(a) CU(S) + Ni2+(aq) — Ni(s) + Cu2+(aq)
(b)2 FC3+(aq) +3 Ba(s) —3 Ba2+(aq) +2 Fe(s)
19. Draw the structure of 2,4,6-Trinitrotoluene (TNT).

20. The conversion of ozone to oxygen, 2 O3 » 3 O,, was studied in an experiment, and the rate of

ozone consumption was measured as 2.5 x 10 mol-L\:s. What was the rate of O, production in
this experiment?
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1. Provide the major organic product in the following reaction.

O

H,O
CH;MgBr + Hy;C——C——CHj

2. Provide the major organic product in the reaction below.

‘ L H,, Ni
CH;CH=—=CHCH; —=—>

3. Suggest the products for the following reactions: (B A8 2.5 4 £ 5 47)
(a) Reaction of propene CH;-CH=CH, with hydrogen bromide (HBr).

(b) Reaction of propene with hydrogen bromide under the irradiation with ultraviolet light.

4. Provide the major organic product in the reaction below.

S 7 O3
—__..—>
H,C

5. Propose a mechanism for the following nitration reaction:

/ \ HNO; / H,S0,
H

6. Provide the major organic product in the reaction below.

7. Write out the 1.2-adduct and 1,4-adduct from the reaction of HCl with 1,3-butadiene
(H,C=CH-CH=CH,).

8. Provide the major organic product in the reaction below.

H,
H.C= o
CH; CCH; Lindlar cat.
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9. Explain the following terms : (/72 2.5 % > & 5 %)

(a) Newman Projection. (b) Fisher Projection.

10. Predict the structure of the major organic product in the reaction below.

NO,
SOCl, CeHg
AICl;
C-OH
O

11.C3H¢BrCl shows three equivalent integrations at & = 2.28, 3.55 and 3.70 ppm away from the TMS
reference in 'H NMR spectrum. Propose its structure.

12. Predict the structure of the major organic product in the reaction below.
CH;,

13.For Mass Spectroscopy(MS), explain : (488 2.5 %~ &3 5 4)

(a) Base Peak (b) Molecular Ion Peak

14. Provide the major organic product in the reaction below.

)+ )

15. Explain the following stereochemistry terms : (5-/ 8 2.5 4 » &£ 5 4)

(a) Racemization (b) Meso Compound

16. Provide the major organic product in the reaction below.

CH,
(1)KMnO,,0H", heat HNO;
B — P
()H;0* H,S0,

17. Show the tautomerism of the following compound in the terms of keto form and enol form.

CH;
0
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18. Provide the major organic product in the reaction below.

NH,

NaNO, BF,
r -

HCI

19. Protonation of an amide occurs on oxygen rather than on nitrogen. Suggest a reason for this

behavior.

H,SO +H~H ]
I 2504 [
R—C —NH, = R— C—NH, + HSOq4

20. Provide the major organic product in the reaction below.
Br2

— CH,CH,CH=CHCH
Trans 3CHy 37C cl,
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1. THEHRB X D AER_EE FEHv, AWM E AW L RAL— EHAH AR
A H v, = 10sin (120mt) V, C=5000 ¢ F, R =1k (2.

in

[ ™ ‘D'
R E

i : [
i , R, °
R, * | "
vs v, Ri Avovi RL Vo

3. ¥ & m#%(negative feedback)# K 8451 -

4. ZEBER A AT AD =bbob b, R K —FEAE By, 0 SR N
7OV E+15V 2 B FADRRE@OV - (b)1V - (c)2V s & (d)5V -

5. FeipaE & (Field-Effect Transistor) #4453 & & &4 (Bipolar
Junction Transistor)=—EMeyx £ £7 -

6. ¥ £ 4 npn BJT(Bipolar Junction Transistor) & &8> @M@ -
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7. FETE2ABRETRIEHMEEAR]L - BES =100,V = 0.7V

+15 V

fo= g Rckg—z
100 kQ 3
Ry, = i R
50 kQ } 3 1 Q

e

8. FELTIERZ NERIERMAY » B REBMYEMEA, =v, /v, & F
R, = 3k, u = 60,71, = 30k -

Foo

Ry,
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(—fz4)

9. EHM KB4 TFE » KE L1 3% (common-mode gain) & £ 446 &tk
(common-mode rejection ratio) °

Yee
+12¥

5v,
v O_‘E 0, ng

10. TR EH2 TR0 5 =100 A, = 1mA¥vy, = 0.7V Rt —EAERE
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I. Vocabulary: Choose the answer that best completes the meaning of the sentence  20%
TS A+ BEg o ot

1. You cannot arrest someone based on your

(A) translations j(B) suspicions (C) recreations (D) celebrations
2.Hehas a , but he can do almost everything that other people can do. .
(A) reliability (B) liability (C) disability (D) productivity
3. The Navy Seals have to undergo training that prepares them to take up dangerous
missions. |
(A) generous (B) rigorous (C) religious (D) prosperous
4. Police are warning of an increased number of in this area. Residents are advised to lock

their doors and windows before leaving.

(A) break-ups (B) break-downs (b) break-ins (D) break-outs

5. Physical labor can exhaust the body very quickly. Simﬂarly, study can rapidly reduce
mental power, t0o.
(A) receptive (B) desirable (C) excessive (D) available

6. The situation in our cities with regard to traffic is going from bad to worse. We will never find
solution to the

(A) dilemma (B) climax (C) guardian (D) opportunity

7. It was back and forth in the wind. In fact, I thought it might break.
(A) wading (B) stuttering - (C) blowing (D) swaying
8. The flash light is getting ; it needs new batteries.
" (A) dim (B) humid (C) shiny (D) essential

9. After a long day at work most people feel
(A) knocked out (B) turned down (C) broken down (D) worn out

10. is the feeling of anger and unhappiness you may have if someone you love show interest
in others. ’

(A) Embarrassment  (B) Jealousy' (C) Pride (D) Concentration
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II. Grammar and Structure: Choose the correct answer 30%
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11. Edward was sitting in an armchair resting. He was tired because
(A)he was working hard
(B) he’s been working hard
(C)he’d been working hard
(D)he’s worked hard

12. Travis the dress.
(A)suggested that Karen buy
(B) suggested that Karen buys

(C) suggested Karen to buy
(D) suggested Karen buys

13. Where ? Which hairdresser did you go to?
(A)did you cut your hair '
(B) have you cut your hair
(C) did you have cut your hair
(D)did you have your hair cut

14. “Do you know where ?” “No, he didn’t say.”
(A) Tom has gone |
(B) has Tom gone
(C) has gone Tom
(D) Tom goes

15. 1 know I locked the door. I clearly remember it.
(A)locking - '
(B) to lock-
(C) to have lock .
(D)lock |

16.He __ to find a job, but he had no luck. |
(A)tried hard '
(B) tried hardly
(C) hardly tried -
- (D)hard tried
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17. A: mathematics interesting?
B: 1 don’t think so.
(A)Are
(B)Be
(C)Being
D)Is

18. That is the intersection the accident took place.
(A)at where |
(B) when
(C)at which
(D) why

19. Which of the following contains an error?
(A)Because it was raining, we held the annual company picnic inside.
(B) Because she had left her laptop at home, she didn’t have access to her files.
(C) Because he had far too many PowerPoint slides.
(D) All of the above.

20. Tanya graduated from college last year. If she , I think her mother _ to leave.
(A)didn’t graduate, would tell
(B) hasn’t graduated, would have told
(C) wasn’t graduated, would told
(D)hadn’t graduated, would have told

I11. Reading Comprehension: Choose the best answer, 30%
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21-28 are from the following passage:

Carbohydrates, which are sugars, are an essential part of a healthy diet. They provide the
main source of energy for the body, and they also function to flavor and sweeten foods.
Carbohydrates range from simple sugars like glucose to complex sugars such as amylose and
amylopectin. Nutritionists estimate that carbohydrates should make up about one-fourth to one-fifth
of a person's diet. This translates to about 75-100 grams of carbohydrates per day.
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A diet that is deficient in carbohydrates can have an adverse effect on a person's health. When
the body lacks a sufficient amount of carbohydrates, it must then use its protein supplies for energy,
a process called gluconeogenesis. This, however, results in a lack of necessary protein, and further
health difficulties may occur. A lack of carbohydrates can also lead to ketosis, a build-up of ketones
in the body that causes fatigue, lethargy, and bad breath.

21. What is the main idea of this passage?
(A) Carbohydrates are needed for good health. |
(B) Carbohydrates prevent a build-up of proteins.
(C) Carbohydrates can lead to ketosis.
(D) Carbohydrates are an expendable part of a good diet.

22. The word “function” as used in line 2 refers to which of the following?
(A) neglect ' ‘
(B) serve
(C) dissolve
'(D) confess

23. In line 4, the word “estimate” could be replaced by .
(A) disbelieve
(B) declare
(C) calculate
(D) wonder

24. According to the passage, what do most nutritionists suggest?
(A) Sufficient carbohydrates will lead to lack of protein.
(B) Carbohydrates are simple sugars called glucose.
(C) Carbohydrates should make up about a quarter of a person’s daily diet.
(D) Carbohydrates should be eaten in very small quantities.

25. Which of the following do carbohydrates NOT do?
(A) prevent ketosis ’
(B) cause gluconeogenesis
(C) provide energy for the body
(D) flavor and sweeten food
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26. Which of the following best describe the author’s tone?
(A) sensitive
(B) emotional
(C) informative
(D) regretful

27. What does the word “this” in paragraph 2, line 3, refer to?
(A) using protein supplies for energy
(B) converting carbohydrates to energy
(C) having a deficiency in carbohydrates
(D) having an insufficient amount of protein

28. Which of the following best describes the organization of this passage?
(A) cause and effect
(B) contrast and comparison
(C) specific to general
(D) definition and example

29-30 are from the following passage:

One identifying characteristic of minerals is their relative hardness, which can be determined
by scratching one mineral with another. In this type of test, a harder mineral can scratch a softer
one, but a softer mineral is unable to scratch the harder one. The Mohs’ hardness scale is used to
rank minerals according to hardness. Ten minerals are listed in this scale, ranging from talc with a
hardness of 1 to diamond with a hardness of 10.  On this scale, quartz (number 7) is harder than
feldspar (number 6) and is therefore able to scratch it; however, feldspar is unable to make a mark
on quartz.

29. What is the main idea of this passage?
(A) diamonds, with a hardness of 10 on the Mohs’ scale, can scratch all other minerals
(B) the hardness of a mineral can be determined by its ability to make a mark on
other minerals
(C) a softer mineral cannot be scratched by a harder mineral
(D) talc is the first mineral listed on the Mohs’ scale




A ASEIRKE 102 248 - Atigs [[[HrelA s £ 2848

Z (A7) B FHAE CEX |F6H £ 6FE [HHEH 0 N4

30. Which of the following best states the subject of this passage?
(A) The hardness of diamonds
(B) Feldspar on the Mohs’ scale
(C) Recognizing minerals in their natural state
(D) Identifying minerals by means of a scratch test

IV. Translation: Translate the following sentences into Chinese. 20%
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31. Pheromones are chemicals that animals, including insects, produce. When an ant finds food, it
takes a piece and returns to the nest.  Along the way, it releases a trail of pheromones. Other
ants follow the trail to find the food.

32. Even as the debate.over the fate of Taiwan's No. 4 Nuclear Power Plant raged on with no.
conclusion in sight, news broke on the other side of the Earth that radioactive waste stored
“underground has been leaking at a rate of 150 to 300 gallons per year.




