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11  Which of the following is a molecular solid?
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12 Which of the following molecules exhibits the largest dipole moment?
(A) HF (B) KF (C) HBr (D) LiF (E) HCI.

13 Which of the following is the strongest double bond?

(A) C=C (B} C=N (C) C=0 (D) N=0 (E) 0=0.

14 According to the periodic table, when element 118 is made (or discovered), this element will be (A) a
noble gas (B) an alkali metal (C) similar in atomic structure to fluorine (D) inert (E) none of the above.,

15 How many electron pairs surround the Xe atom in xenon tetrafluoride (A) six (B) four (C) two (D) one
(E) none.

16 How many valence electrons are in the NO;™ group?(A) 18 (B) 20 (C) 22 (D) 24 (E) 25.

17 What two monomers have been co-polymerized to make an excellent synthetic rubber? (A) styrene and
ethylene (B) styrene and butadiene (C) ethylene and butadiene (D) ethylene and vinyl chloride (E} vinyl
chloride and styrene.

18  What is the most basic medium? (A) milk of magnesia (B) milk (C) bleach (D) blood (E) vinegar.

19  What is the ultimate radioactive decay product of the uranium-238 series?

{A) radon gas (B) lead (C) uranium-235 (D) alpha particles (E) neutron.

20 What is the compound nucleus produced when beryllium-9 reacts with helium-4? (A) oxygen-17 (B)

nitrogen-15 (C) carbon-14 (D) carbon-13 (E) carbon-12

TS
21 A vector field F(x,y,z]=1}-zi—2y=ﬁ,thencurl\-’ is equal to (A) -4yi+xy?+xzﬁ
®) 4yi+xyj-x2zk (©) -4yi+xmj-xk O 4yi-xpj+xzk (B) —4yi-xyj+axzk.

22 If ©isascalar fieldand A,B are vector fields, which of the following equations is INCORRECT?
(A) V-(PA)=VD - A+DV A (B) Vx(DA)=VDxA+DPVxA (C) V-(VxA)=0

(D) Vx(VxA)=V(V-A)-V’A (E)none of the above.
23 The polar coordinates (r, &) and the Cartesian coordinates (x, ) are related by x=rcos® ,and y=rsin® .

The integral [e'dx is equal to (A) L“_E’e-"rm (B) %J:‘ re"’lninﬂ
© A [erarwys @) [ e raradoy? @ S([" [ e rara0y.

24 The Fourier transform of fix) is defined by F{f(x)}= Ef (x}e_ dx  If f“(x) isthe nth

derivative, F{f"™(x)} isequalto(A) 0 "F{f(x)} (B) (in)"F{f(x)} (C) (-w)"F{f(x)}
(D) (—=iw)"F{f{x)} (E)none of the above.
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5 Following the above problem, F{e"‘j} is equal to

(A) Ve (B) Jre™''? (C) Jre™®! (D) Vre™ (E) Jme®'.

6 Consider the diffusion equation a’u_ =u,, 2(0,) = u(L,1) =0, u(x,0)= f(x) for 0=x<L,0<r Bythe

Xl' i 1
——=constant=-x ", x> 0. If

method of separation of variables, we have u(x,1) =X(x)T(f) and Y = i
(¢ 2

=1,2,3..., xi nm ni 2mm (2n—D)m @n-lm
n xis equal to (A) I (B) Y (C) 7 {D) 7 (E) =

7 Following the above problem, u(x.1) is the superposition of the possible X(x)T(1) and has the form

u{x,r}=ZA,tXh[x}TH{:}.‘rhm X, (x) isequal to (A) sin%x (B) cm%x (C) sinszx (D)
n=]

cos 21D @n-lr

Y x (E) sin

8 (1+4)" isequalto (A) 2¥*(1-4) (B} 2" (1+ (C) -2**(1-i (D) -2"*(1+1{) (E) none of the

above,

9 Let f(z)=M(x,y)}+iN(x,y) beacomplex function, and M and N are the real and imaginary parts. If

. e . . a¥ . aN oN | aN aM oM
s differentiable, df /dz lto(Ay ——-i— (B ——i— () ——-i—
is di iable, df 'Hqua“(]ax’@ {}ﬁ)’r&x{]fw a
o M _M 5 M AN

ah By o &

{} On the complex z plane, let C be a closed circle centered at z = 1 with a radius of 2 and oriented
dz

counterclockwise. Then ‘izg

5 lsequalto (A)0 (B) Zi ©nmi (D) -Z=i (B)-xi.

V2 V2

ERETS

1 The transistor shown in Fig. 31 has #=300. Find the value of collector current.
(A)2145mA (B)148mA (C)143mA (D)7.15mA (E)9mA.

+153V

A 1 | —
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32 Find the labeled node voltage ¥ in the circuit of Fig. 32.
(A)245V (B)-245V (0)-2.14V (D)2.14V (B)SV.

+3V +5V
+5V
- D
— s 1k |__I s
.- V3 Vy e Vg
_— o —
- < 100 k O
WOpA 5V
Fig. 32 Fig. 33 Fig. 34

Note: All s-MOSFETs in the circuits of Figs. 32-34 are identical and have ¥, =2 V and & = 0.5 mA/VZ.

33 Find the labeled node voltage ¥y in the circuit of Fig. 33.
(A)3V (B)2V (O)5V (D)365V (E)-165V.

34 Find the Jabeled node voltage ¥y in the circuit of Fig. 34.
(A)-224V (B)~-1.74V (C)-5V (D)5V (E)oV.

35 An amplifier has an input resistance of 100 €2, an output resistance of 5 €2, and a short-circuit current gain

of 500. What is its open-circuit voltage gain? (A)500 (B)10000 (C)25 (D)5 (E)100.

36 Two amplifiers with the following characteristics are cascaded in the order of Z, 1.
Amplifier 1: Ay =12, Ry =1 kQ, Ry = 100 0; Amplifier 2: A2 =20,Rp =2k}, Rx=2000
Find the open-circuit voltage gain of the overall cascaded connection.
(A)240 (B)32 (C)229 (D)160 (E)200.

)7 Find the voltage and current labeled in the circuit of Fig. 37, assuming an ideal op-amp.
(A)10V,9mA (B)-10V,-11 mA (C)10V,0mA (D)-10V,0mA (E) 0.083 V, 0 mA.

10 k)
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38 Find the voltage gain 4, = v,/v;, and input impedance of the circuit shown in Fig. 38 with the switch open.
(A, =1, Rn= o (B)Ay=-1,Rn=0 (C)A,=1,Rp=R (D)A,=-1,Ru=R2 (E)Ad,=1,Rpn=0.

39 Find the voltage gain A4, = v,/v;, and input impedance of the circuit shown in Fig. 38 with the switch
closed.
(A)Ay=1,Ru= o0 (B)Ay=-1,Rn=0 (C)4y=1,Rn=R (D)A,=-1,Rp=RI2(E)A,= 1, Rpn=0.

40 Given a logic function F=(A+B+CXA+B+CXA+ B +C) determine its minimum Sum of Product
(SOP) expression.
(A) A4+AB (B) A+B+C (C)BC+ABC (D) BC+BC+AC (E) A+B+C.

b VAL

41 About non-ideal solutions: (A) The thermodynamic behavior of non-ideal solutions is dealt with by

introducing the activity coefficient, 3 which for the component i is defined as y, =g,/ X,, (B) The

coefficient y; can have values of greater or less than unity, (C) If dy ., /dT is positive, .&.E is negative

and vice versa, (D) The above items are all correct, (E) Only two items listed above are correct.

42 About ideal gas: (A) An ideal gas is an assemblage of volumeless noninteracting particles which obeys
the ideal gas law, PV =RT. (B) The internal energy of an ideal gas arises solely from the translational
motions of the gas particles and hence is a function only of temperature, (C) The enthalpy of an ideal gas
is a function only of temperature, (D) The internal energy U/ is constant with respect to the gas volume,
L.e. (4l /dV) = 0, hence the pressure P can be expressed as P = (dS/dV), (E) The above are all correct.

43 Which is the correct statement of the Gibbs’ phase rule, with f, &, r being respectively the degree of
freedom of the system, the number of the phases, and the number of the components presented in the
system: (A) At all conditions, f=¢ -r—-2, (B)Atconstant pressure, f=¢-r—2, (C)Atconstant
temperature, f=¢ —r—1, (D) Atconstant pressure, [ = rg —2, (E) At constant temperature,
S=r=6-2.

¥4 The Gibbs-Duhem relationis : (A) 3 X,dQ, = Oat constant temperature and pressure where O, is the
i

partial molar value of the extensive thermodynamic function © of the solution component i,
(B) ZXJJE = Dat constant temperature and composition where (J, is the partial molar value of the
[

extensive thermodynamic function Q of the solution component i, (C) Equally, we have

G*= = RTZX,- ny,. (D) ZI,JE = (at constant temperature and pressure for an ideal solution where

Q, is the partial molar value of the extensive thermodynamic function Q of the solution component i,

_(E) More than one items li a are
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45 For a solid solution, the critical temperature of the miscibility gap Tois (A) T. =Q/2R, (B) where the

first order derivative of the free energy of mixing equal to zero, (C) where the second order derivative of

the free energy of mixing equal to zero, (D) where the third order derivative of the free energy of mixing
equal to zero, (E) A through D are correct.

46 The Clapeyron equation is a thermodynamic conclusion about (A} the effect of pressure on a second

order transition temperature, (B) the effect of temperature on a first order ductile-brittle transition, (C)

the effect of applied field on the paramagnetic-ferromagnetic transition temperature, (D) the effect of

pressure on the first order transition temperature including the superconduction transition. (E) None are
correct,

47 For an endothermic reaction, (A) the volume change AV is negative, (B) The magnitude of the volume
change correlates well with the scale of the enthalpy change AH, (C) The entropy change should be
positive, (D) The resulted product are more thermally stable, (E) The above are all correct.

48 In a binary system A-B which forms ideal liquid solutions, the liquidus line is given by

[1-exp(-AG, 4, / RT)]exp(-AGS,,, / RT)

{Ay X . = .
"0 exp(-AGY,,, / RT) —exp(-AG® 4, / RT)
exp(-AG. ../ RT
(B) X..t{r]. = o " - } 5 ’
1-exp(—-AG,, ,, | RT
Cy X Afn = M = - }u- .
eXP(~AG i, / RT) ~exp(-AG, 5, / RT)
| —exp(~AG,, . [ RT
D) X Ay = o a - E].n. ’
exp(-AG,, .,/ RT)- exp(—AG, ;, / RT)
(E) None are correct.

49 In a binary system A-B which forms ideal solid solution, the solidus is given by
1-exp(-AGy,,, / RT)

(A) X ) = ,
"3 exp{—(AGY,,, ~ AG? . )/ RT]
®) X.. = exp{~AG 5, [ RT)
0 exp(=AGY, ., | RT) - exp(-AG? 5, | RT)’
/]
I:C) I'_ﬂ:ﬂ - ]-u_“p{-ﬁc;-ﬂ}f‘ﬂﬂn ,
exp(—AG ,,, / RT) —exp(-AG,, 5, / RT)
I. - - i3
o) X, exp(-AG,, ,, / RT)

€ exp(-AG?,,, | RT)— exp(-AG", /1 RT)’

()
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>0 Ellingham Diagram: (A) FfiaR Ellingham Diagram J&{k8 [ZHEZ AG FI7F# Py BFILAE.C BriRE, (B)
#l|F Ellingham diagram RI{§ ST IIIAG RIZFEHZ Poz, (C) 7E Ellingham Bch, - /5 ey
NS BBV LARIF R T it FL A9 4 %), (D)E Ellingham diagram A 4509 5 i dh
SEMTFTT, ELLLEH.

Vi

51 SR AEMRE BB RS A8 7 (A) HESAREEY (B) Wi MaEREFEREY (C) Ehs
allMEEY (D) IRHEMSEY (E) BLEB3E -

52 55 _#Hi(second phase) i3 (matrix) HTHIRF + 25EEIE TR BE & (incoherent) L BEMME A » BIMER LA/ %R
FERATEE 7 (A) I Friik(disc) (B ) BRfiR(sphere) ( C ) iR (rod) ( D ) §Hik(needle) ( E ) 7777 #84R (cuboid) -

33 Al-4wt¥%Cu S2AE RIS E (solution treatment)#&7E 100°C ¥ (aging) + HEMINATHYIERS (A) 0

(B) @ (C) 6" (D) GPzone (E) a »

54 SREAUATSR fHEMb R SRS R OBR RIS (A) C il (B) B C s (C) S #hig (D) wave
% (E) parabolic ffi# -

55 fERi TRFTHERE - HATHHF ESMmH (A) &5 (B) 28 (C) &ih (D) FLik(vacancy) (E)
B2 (stacking fault) «

56 A IHT#l(hypereutectoid steel)r BUNTEHMRAH I fE20 Al » HAGSISIES (A) WSS INTR
# (B) #iTAR s (C) MRk (D) BEHE (E) Mo -

57 Fe-0.78wt%C ¥ Ml 600°C S WS R AR Bk Erkkd « B (A) #%% (B)
Bk (C) WiHEER (D) IBEE (E) BIFHE -

58 T HIHATRER AR 8B B R (A) BUIREFEAREIRR (B) BAlEEREE (C) Hing
SILIA Cr ~ Mo (D) BERTHMEEFRIRIE (E) @AM ERT -

59 i #A(high-speed steel)AECEEIMUTRI T HIS R - BES (A) BRWRESEE (B) BEIMNTHEL
(C) ZXHE{LISE (D) FERAAM#TH (interphase precipitation) (E) FRIEMAEH -

60 fAEAETE iR R R B R AT R 7 (A) FEFDER (B) BENFIOSER (C) SHIRSE (D) M

(E) FEHFE -

IRPE

61 Stern and Gerlach SYRBBNE (AR TETHERETHMY, GYEAERE R OET
SERTENEE OETESEME ®LEEHE-

) EREREH : V(x)= {‘; DTS LR (R (ST, ) - SR

BE WEE BF®E (OT®, OBV, BES/) HEEUEEERARSEITEET,
(E)EL_E#FE -
3 He' GUETBIRT-0E n =3 MBS n = 1ERF - @HSARER (LU3.6ev (FHLT) BETF 7

8 16 32 8 . ?
{A}gi {H}F’ [E]?' (Dflli. (E)EL EFE
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64 FESHNISMD > BOKRER (Fermi energy) HITE FHHE n (TR EL ? (A)Vn, B)n, (On*,

OyaNEZER T  FEFE, ELLLEEHE-

65 7£ DeBroglie BRARTE - BrF1% (ByER) Fst (HR) HE—MSRURIH - R AR ERE
TR T (ABRAR, B)ERAE OMRFEHMS (FILTHSD) - B ER
WiE, (D)DeBroglie FIERRSEMANRARMIAS®Y. (B L -

|66 M%EM%J&* A9 x TREAFASE CHHETTE x = 0l —ERSERL MR ) S THERA m#

ok iﬁﬂﬁﬁ—ﬁﬁﬂmﬁﬁﬂhg M W3, ®2, ©. 0), EMEERRHEE

% HEGIDEE -

67 WEA TSI HYE 1 F-(Bosons) » fME  (A) Pauli exclusion principle, (BYWEE BE{TREFITE T—
B 3%, singlet §1 triplets F, (C)ANRE FEZRIM BB MAER T S0 SRR SR - R 2o B mm
&2 antisymmetric, (D)ZERFERBKRE symmetric, (E)2LE&EIE -

|68 T F-{ERE IR M SRR - SR DR IR TAVRERSRERAR RS (A) T MR R

B, (B)--HERURHIGES), (CYEMRAIMEH: MHAVRBERRS I/ VEW, (DEERSEEREFIRSA /]
FRARSRIELE, (E)ELER99E -

|69 Aharonov-Bohm effect H#ftAYRE  (A)HIF vector potential, A AYHEH MRS - LM ARESRE

Tt (B = Vx 1) » A MENYEER EEY AB effect HFEAMEE  (BIER Zocman

effect: #8447 spin-orbit interaction B L FMER, (COFAFREMRMEEME? (D)Bohm ] Bohr
AR - AR TR TR ARG () LEEemLE -

70 MURGIREH BRI F 29A/ MR - RIS R BIERBTERRTC AR T + T LAF R Ml WEEE A B U AT
MEA RS - LIRIR 8T 56 - SRk gH a Lm = (BPERRF S ERN
¥ - AEETRE TR - WAMTERF B -7 R IEHERETERNNE  (AEHERE
E—BWIT + o fm @MW ELGER - FHERLE, B)n, (©F, O)m, (E)CLEEIE-

AR

71 When cyclopentadiene reactes with CH;=CHCN which term below best describes the product mixture?
(A) two diastereomers (B) single compound (C) optically active (D) two enantiomers (E) meso
compounds.

72 Which of the following compounds is the most reactive toward Bry/NaOH?

0Ot O 0G0 Oreom 10 O ;

73 Among the following dimethylcyclohexane derivatives which is the most stable isomer?
(A} cis-1,2-dimetyl (B) cis-1,3-dimethyl (C) cis-1,4-dimethyl (D) trans-1,2-dimethyl (E)
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74 One compound has mass peak intensity ratio M :M+2":M+4"=1:2:1 in its mass spectrum. This compound
should contain (A)1Cl1 (B)1Br (C)11 (D)2Cl (E)2Br

75 Which of the following chemical tests can be applied to distinguwish primary, secondary, and tertiary
alcohols? (A) Lucastest (B) Tollen’s reagent {C) lodoform test (D) permanganate test (E) Fehﬁng”si
reagent. |
76 Which of the following reagents is the best choice for the oxidation of a primary alcohol to an aldehyde?
(A) KMnO4 (B) H;CrO4 (C) Tollen's reagent (D) pyridinium chlorochromate (E) FeCla.

77 Which of the following compounds is the most acidic?

m@ fb:nQ (c}@ ch @

CH,
78 Which is the most unlikely pmduct for the ﬁ:-llnwmg reaction?
(CH3)yCCH;OH + HBr ﬂh—
H,0
(@) (CH3);CCHBr (b) (CH;);C=CHCH; (c) CH;-C=CH,
CH,CH,
Br OH
(d) CH;-C-CH; (e} CH,-C-CHj
CH,CH, CH,CH,

7% Which compound is product of the following reaction?
HiC, OH  socl,

ny
[ ———

(a)

”"\Of*" %O) @Cr\uﬂﬂ
d
( IHaﬂ\O’uH Co, j

80 Which of the following species is not a nucleophile? (A) 'OCH; (B)NHi (C)BF; (D)HSCH; (E)T.

TREN%E

81 A circular tube with an outside diameter of 80 mm and an inside diameter of 60 mm is subjected to a torque
T = 4.0 kN.m. The shear modulus of elasticity G = 27 Gpa. The maximum shear stress is 58.2 Mpa. Which
one listed in the following is wrong (A)maximum tensile stress = 58.2 Mpa, (B) maximum compressive
stresses =-58.2 Mpa, (C) maximum shear strain = 0,0022, (D) maximum normal strain = 0.0022,

(E) The maximum tensile stress act on planes at 45° to the axis.
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82 A cantilever beam that is free at end A and fixed at end B is subjected to a distributed load of linearly
varying intensity q. The maximum intensity of the load occurs at the fixed support and is equal to qg. Which
one listed in the following is wrong  (A)maximum shear force is <{geL)/2, (B)maximum bending moment
is «(qoL*V6, (C) maximum shear stress occurs at the fixed end B, (D) maximum bending moment occurs
at the mid-point of the beam, (E) bending moment is a function of x with an order of 3.

do
dﬁlﬂ
A
B
oy
L J

83 The cantilever beam AB supports a concentrated load and a couple as shown. Which one listed in the
following is wrong (A) shear force keeps constant through the beam, (B) maximum shear force occurs
at mid-point of the beam, (C) maximum bending moment occurs at point A, (D) bending moment af
mid-point is 7.5k fi, (E) shear force at point B is 1.5 k.

1.5k

, sh -|- 5 ,

84 On a beam subjected to pure bending, find the wrong statement listed in the following. (A) the only stress
resultants are the bending moment and the only stresses are the normal stresses acting on the cross sections,
(B) vertical shear stress vanish at the upper surface, (C) the maximum normal stresses occur at top and
bottom surfaces, (D) The maximum shear stress occurs at the neutral axis, (E) The maximum shear stress
is proportional to cross-sectional area of the beam.

85 A high-strength steel wire the diameter of d and modulus of E is bent around a cylindrical drum of radius Ro.
What is the bending moment in the wire. (A) nEd*/(32(Rg+d)), (B) =Ed*/(16(2R+d)),

(C) mEd"/(32(2Ro+d)), (D) nEA°A18(2Re+d)), (E) "EdY/(32(2Ry+d)).

86 In a Mohr’s circle, let the stresses o, o, and 1,, acting on the x and y planes of an element in plane stress,
which statement is wrong: (A) the x coordinate of the circle center is (oy + oy)2, (B) the stresses at the
points where the circle intersects with the o, abscissa is called principal stresses, (C) we plot the normal
Stress Oy, positive to the right and the shear stress T,y positive downward, (D) an angle 20 on Mohr’s
circle corresponds to an angle & on a stress element, (E) the maximum shear stresses are numerically
equal to the diameter of the circle.
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87 For the beam loaded and supported as shown, the shear force in the beam is (A} qu(L-x)*/(2L),
(B} qo(L-x)*/(4L}, (C) qo{L-x)/(2L), (D) qo(L-x)/(4L), (E)qu(L-x)*/(8L).

¥
gl

[

88 For the same beamn loaded and supported as shown in the previous problem, the bending moment is !
(A)- qo(L-x)/3L), (B) - qa(L-x)*44L), (C)- gu{L-x)46L), (D) - qo(L-x)"(4L), (E) - qu(L-x)*/(8L). °
89 For a bar subjected to load P as shown, gy and 1, represent to the normal and shear stresses, respectively..
which one listed in the following is right (A) gp= Pcos’®/A, (B) P= ogcos®/A, (C) w=- P Pu,
sinb cos®, (D)1 =P A sinf cosB, (E) os= P sin®0/A |
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H) The stress-strain diagram for a typical structural steel in tension (not to scale) is shown in figure. which
statement is wrong (A) region BC represents perfect plasticity, (B) region CD represenis strain!
hardening, (') region DE represents Necking, (D) Both points E and E’ represent fracture, (E) E’|
represent ultimate stress, !




