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11. Draw the lewis structure for hydrogen cyanide, HCN. How many unshared electron pairs are present?
(A)1 (B2 ()3 (D)4 (E)none of the above,
12. The shape of water molecule is (A) angular (B) planar triangular  (C) lincar (D) tetrahedral
(E) none of the above.
13. The hybrid orbitals used by the beryllium atom when the BeBr; molecule is formed are
(A)sp (B)sp* (C)sp” (D)sp® (E)none of the above.
14. The number of subshells in the n= 4 levels of any atom is
(A)2 (B)3 (C)4 (D)5 (E)none of the above.
15. The VSEPR model predicts the shape of carbon tetrafluoride molecule, CFy, to be
(A) tetrahedral (B) planar triangular (C) linear (D) triangular pyramidal (E) none of the above.
16. For which of the following transitions does the emitted light have the longest wavelength?
(A) n=4ton=3(B)n=4ton=2(CCYyn=4ton=1(D)n=3ton=2 (E) n=2ton=1
17. Which electron configuration is correct?
(A) Ga [Kr]3d'%s%4p' (B)Mo [Kr]5s%4d® (C)Ca [Ar]4s'3d" (D) Br  [Kr]3d"45°4p’
(E) Bi [Xe]6s%4f*54'°6p’

18.
Bond Bond Energy (kJ/mol)
C=C 839
C—H 413
0=0 495
C=0 799
C—H 467

Estimate the heat of combustion of one mole of acetylene.
CaHa(g) + 5/2 Ox(g) — 2 COu (g) + H20(g)
(A)1228 k] (B) —1228k) (C) —447kl (D)Yy447k} (E)}365kJ
19. For which compound is resonance required to describe the structure adequately?
(A)LinS (B)NH; (CyNO; (D)ClOs  (E) none of the above
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20. Which statement is FALSE? (A) C, is paramagnetic (B) C; is diamagnetic (C) The carbon-carbon bond in
C,*™ is stronger than the one in CH3CH; (D) The carbon-carbon bond in C;*~ is shorter than the one in
CH:(CH, (E) two of these

Wi

21. Consider the wave equation czuﬂ =Wy, U(0,8)=u(L,t)=0, u(x,0) = f(x), u,(x,0)=g(x) for

0= x< L, 0<¢ By the method of separation of variables, we have u(x,t) = X{(x)7(¢#) and

X" TH‘
= gonstant = —-K:Z

,k>0.If n=1,2,3..., xis equal to

X 7
Inz nr nzx (Zn-Dn 2Zn-D=x
(A) 7 (B) = 57 (€) 7 (D) o7 (E) ;

22. Following the above problem, u(x,¢) is the superposition of the possible X(x)T(t)} and has the form

w(x, Y= A,X,(x)T,(¢). Then X, (x) isequal to

#=1

, 2nw R . nTm 2n-Dn (2n - l)ﬂr
A) sin——x (B) cos— ) sin—- D E
(A) 7 (B) ZLI()IHLI()EGS Y; x (E) sin 7

23, Which of the following complex functions is NOT differentiable?

$in 2

(A) cosz (B)z (C) e (D) |z\2 (B) :1;(”0)

24. On the complex z plane, let C be a closed circle cent  ered at z = 0 with a radius of 2 and oriented

. 1 ‘
counterclockwise, then t{—zdz 15 equal to

- Z

A0 Byni (CO)27ni D)-mi (B)-2mi

25. On the complex z plane, let C be a closed circle centered at z = 0 with a radius of 2 and oriented

: z .
counterclockwise, then c{ dz 1s equal to

7% -2z 41

(A)O B)mi (O)2xi (D)-mi (B)-27i

26. AB,C FRlaIE - 4| BERE - A - BRI AxB 3 cross product » T HIFRLERREIK) 2
(A)A +B=0 - H A 81 B F (B)AxB=0- HI ABLB A (C) |4-B|s|4|i5]

(D) |AxB|f§ A BB FHe (TSR 2 ER  ©) |4+ |B]<|4+ 8]
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A= 0 B=|1 C=|5 (27-29)
\0) ) 6,
27.A « (BxC)= 7
(A)0 (B)2 (C) 4 (D)6 (E) 8
28. A B C 7= |
(A)0° (B) cos™ #:;?—? (C) sin™ _Jsﬁzﬁ (D) cos ™’ 7%— (E) cos™ —Jg—_g
29, A Hil B RS AR C 2 KA
(A) 0° (B) cos’ 7‘% (C) cos™ _\%_ (D) sin”’ T% (E) sinuJ%
30, ZREYBRT HTHE z=xry’  HEERE
(25 (—2x (2% ) (2x (— 2% )
(A) |2y (B) |2y ) 1 -2y (D) | -2y (E) |2y
kl / kl J '\1 y U y k‘l y,
FERE &

31. The circuit is in dc steady state at t = 0—, find 1(0-)
(A0 (BY4/RC (C)4/R (D 4/C (E)4/R+C

(D) 4/C  (B) 4/R+C

(AYO (BY4RC (C)4R

33. Find the voltage between the 4} resistance
(A)272-245 (B)18£~245 ()%« -24.5°
(DY32-24.5 (E)O

34, Find I 4 (A), the source frequency 1s 60Hz.
(A)0 (B)3£-88.5 (C)154~72.5
D) 27 £-61.5 (E)36£L-43.5

35. Follow problem 34, find Iin(A)
(A0 (B)3«£-885 (O)15 L =725
(D) 271 £-61.5 (E)36£L-43.5

32. Follow problem 31, the circuit is in dc steady state at t = 0-, find 1{0+)

e T
g .*4- e .
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36. Consider the three-stage RC-coupled JFET amplifier shown in Fig. 36-39. Find the Q-point drain current
for transistor Ji.  (A) 19.88 uA  (B) 3.33 mA (C)9.97 uA (D)2 mA (E) 1 mA

+10V

| ! i All the FETs have V,=-2V

3 k(2 § A ki) g and Ipgs = 2 mA.

J MG I MQ § 10 KE)

L + A

——— e e —— —h ekl
_— i bl L

Theee-stage RC -coupled JFET amplifier.
Fig. 36-39

37. Find the Q-point drain current for transistor J, for the circuit shown in Fig. 36-39.
(A)1mA (B)333mA (C)9.97 pA (D)2mA (E)0.77 mA

18. Find the Q-point drain current for transistor J3 for the circuit shown in Fig. 36-39.
(A)0.5mA (B)6.67mA (C) 1.54mA (D)3mA (E)1mA

39. Find the midband values for the voltage gain of the amplifier shown in Fig. 36-39.
(A)-6 (B)-5.98 (C)32.6 (D) 091 (E)25.1

40, Three amplifiers with the following characteristics are cascaded in the order of 2, 3, 1.

Amplifier 11 Avor = 1, Ri; =2 kQ, Ry = 1 kQ

Amplifier 2: Ay =2,Rnp=4 kQ2, Roz = 2 k€2

Amplifier 3:  Av3 =3, Riz = 6 kQ, Rpy =3 k{2

The cascaded amplifier is then connected to a load of 1 kQ. Find the open-circuit voltage gain of the
overall cascaded connection. (A)6 (B)09 ()1 D)2 (E)13

IR

41. Indicate the wrong statement for the properties of activity coefficient (y): (A)a correlation factor between
ideal and non-ideal solution behavior, (B) y=1 indicating an ideal solution, (C) v>1 indicating |
“repulsion” between two components of the mixtures, (D) the Raoult’s law is valid for ideal solution (y=1)
only, (E)vy<! having a high tendency to compound formation with an endothermic reaction.

42 Indicate the wrong statement for the properties of regular solutions: (A) yzl, (B) AHM£0, (C) §¥°¥=0,
(D) ASM=0, (E) G™**=AH".

43. What is the entropy of carbon mono-oxide (CO) at 0°K?

(AYRIn(2), B0, (C)RIn(), (D) 2R In(2), (E) 3R In(3).
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44, Indicate the wrong statement for the reaction H;O(S) = H,O(l}) in an ice-water bath at 0°C;
(A) AS>0, (B)AH>0, (C)AE>0, (D)AG<0, (E)AV<0.
45. Indicate the wrong statement for the stability criteria of thermodynamic systems:
(A) dS=0, (B)d’S<0, (C)C.>0, (D)(P*G/0T)pn20, (E)« (coefficient of compressibility)>0.
46. For vapor pressure: In P= —A/T + B In T + C. The value of ACp is equivalent to
(A1 (B)RB (C)B (D)R (E)A+BT
47. For exothermically forming solution (A)vi=0 (B)yi < 1 (C)yi > 1 (D)v=1 (E)none of above
48. Evaluate the entropy of mixing by mixing 1 mole of A atoms at P =1 atm with 1 moles of B atom at P =2
atm. Assume that the mixing 1s carried out at constant total volume,
(A) AS=0 (B) AS=-R1In2/9 (C) AS=3RIn2 (D) AS=-RIn2/3 (E) AS=-RInl/3

49. Find the temperature at which the process is adiabatic for the condensed phase reaction
A+B - C+D

Where AG=a+bTInT+¢T cal/mole
(A)T=a (B)T=ab (O)T=ab+C (D)T=ba-C (E)T=bla+C
50. For a regular solution (A)AS® > 0 (B)AS®™ = 0 (C)AS® < 0 (D)AH™ # G*

(EYAH” =RTIna,

Y EE
51, If two grains of one phase meeting a grain of the other phase at a common intersection, and the surface
tensions in the boundaries are in static equilibrium, which of the following equations is correct?
(AYyu=2712c08(8/72);, B)yu=2vucos(012); (CO)yu=2712si(8/2);
DYy 2=27 11 sin( 8/2); (E) none of above.
52. Which of the following mechanism related to the Hall-Patch equation?
(A) The working hardening rate decreases due to the dynamic recovery;
(B) The higher the flow siress, the greater the density of dislocation inside the crystal;
(C) The smaller the grain size, the more dislocations pile up against the grain boundary;
(D) The smaller the grain size, the less dislocations pile up against the grain boundary;
(E) Needs more energy for creating kinks and jogs as dislocations intersecting to each other.
53. Which of the following statement has no interaction between the solute atom and the dislocation?
(A) Substitutional atoms in b.c.c. material and negative edge dislocation;
(B) Interstitial atoms in f.c.c. material and positive edge dislocation;
(C) Interstitial atoms in f.c.c. material with left-hand screw dislocation,

(D) Interstitial atoms in b.c.c, material with right-hand screw dislocation;
{E) none of above.

54, The solubility of Carbon in fc.c. Iron is much larger than that in b.c.c. Iron. Which of the following
statement is related? (A) Packing factor; (B) Carbon atoms is smaller than Iren atom;
(C) Slip system in f.c.c. is well defined; (D) Slip lines in b.c.c. is wavy; (E) Shape of holes.
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55, Which of the following statements i1s wrong?

{A) Dislocation never ends inside a crystal because it is the boundary between sheared and un-sheared area;
(B) An edge dislocation 1s a two-dimensional defect, because 1t has an extra half-plane atoms (or
vacancies);
(C) The Burgers vector of every point along an dislocation i1s same, unless some another dislocation
connecting with it;
(D) The tilt boundary does not posses a long-range stress field,
(E) There 1s a driving force that atfracts the edge dislocations 1o a tilt boundary,
56. v H R P AYRE S A (superlattice)E- H3
(A)PRE I TR [EA TS - 1IEfRixE(positive deviation)
(B) B Ao gitis LG ST T g R
(Ot it 47 AR Et (short-range ordering) > {EGR A Ry BEATIRTHE
(D)SBRANEA A - (KRR R (long-range) 1 53R 8
(B)2A bigk
ST 9805171 bee 8 ~ BRIRA1E fee S ~ WRELFAE bee 8 ~ MRIET1E foo 884 i&B(diffusion)H
THILRE T HULL a, b, ¢, d 2R » ANTHE 2 R/ NERMAR RS
(Ada>b>c>d (B)braxc>d (CO)d>crbra (D)bza>d>c (E) d>cxa>b
8.4 — Rk {5 S SRS IR B A BT 2 WA R WP E SR R NISEER RS
SR » o R B S
(AybeRERS ) REBERNECREHMERERE O anEEREIRE OIRGEE
| BWRERTIEEIER ERAEERE AR E
59, —{lE g iR dh(dendrite) E (IR R - i P i RERA - HAREE SRS RN R fde e
A& ARG ELE
(AT (coring)  (BYE JI{ki#T(gravity-induced segregation)  (CYEHSE ] FLER (interdendritic porosity)
(D)ii{FdT(inverse segregation) (E)LA I8k
00 FEA AR EEAE[GIAH » A% (nucleation) B0 i AR 2 AR Il — Eomysth 7§ 1BRSELIRAL » B4
ARG - _L—u:
(ARTAEEH#GAE GETESERNE (O (embryo)fIREEAK  (D)EEEE#
HReRR AN (E)LA EE5FE

AR

61. Which of the following system shows energy levels with equal spacing
(A) the vibration of a diatomic molecule. (B) the rotation of a diatomic molecule.

(C) the translation of a diatomic molecule. (D) the electron orbital in a diatomic molecule.
(E) none of the above systems.

62. About the tunnel effect,

(A) the particle wave in the potential barrier forms a standing wave.,
(B) it occurs when the particle’s energy 1s lower than the potential barrier height.
(C) the tunnel probability has nothing to do with the thickness of the potential barrier.
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(D) %‘g- = {} at the edge of the potential barrier.
X

ox
63. An electron wave function in the hydrogen atom, when expressed in spherical coordinates, is
(A) w(r,0,0) = R(r)O(O)D(¢).
(B) w(r.0,9) = R(r)+ O(6) + D(g).
(C) w(r.0,0) = R(r)O(0) + R(r)D(¢) + O()D(¢) .
(D) w(r,8,8) = R(r)O()YD(g) |.
(BE)p(r.0,0) = (R(r)O(0) + R(r)D(4) + OO)YD(4))/ | R(rO(E)D(¢) |.
04. The general condition necessary for an atom 1n an excited state to radiate is that

(E) 0 i’;/ = () at the edge of the potential barrier,

(A) fyxy*x=0. B) [wxy*c#0. (C) [xlyPdc=0. (D) [x|pfdc=0.

E) | v fdx=0.

635. Zeeman effect is the experimental verification of

(A) the principal quantum number. (B) the orbital quantum number. (C) the magnetic quantum number.
(D) the selection rule of atomic radiation. (E) none of the above.

66. Due to the spin-orbit coupling, how many spectral lines you can observe for the 2p — 1s transition.,
(A)one (B)two (C)three (D) four (E) five

67. Which one is NOT the possible values of the total angular-momentum quantum number J under LS
coupling of two atomic electrons whose orbital quantum number are /=1 and /=2,
(A0 BY2 (O3 D)4 (B)S

68 An atom with a missing inner electron can lose excitation energy and g¢ject an outer-shell electron. This
phenomenon 1s called as  (A) Photoemission effect (B)Compton effect (C) Auger effect
(D) Pair production (E) Blackbody radiation |

69. In CO molecule the J=0 —» J=1 absorption line of rotational spectra oceurs at a frequency of 1,15x10"" Hz,
What is the bond length of the CO molecule?

(A}YO.1loam (BY0.22nm (C)0.33nm (D)0.44mnm (E) 0.55 nm

70. When you want to tell the characteristics of carbon bonding (i.e. sp° or sp® bonding) in molecules, which
spectra can give you this information? (A) rotation spectra (B} vibration spectra
(C) electronic spectra (D) all of the above three spectra  (5) none of the above three spectra.

L 1ld

71. Alkenes (A) are relatively nonpolar compounds.  (B) have lower boiling points than alcohols of similar
molecular weight. (C) are reasonably soluble in water. (D) both A and B, (E) none of the above.
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72. Predict the two most likely mechanisms which occur when 2-iodohexane is heated in ethanol.
(A)Sn2and Syl (B)El and E2  (C) Sy2and E2 (D) El and Syl (E) none of the above.
73. Which of the statements below correctly describes an achiral molecule?
(A) The molecule has a nonsuperimposable mirror image.
(B) The molecule exhibits optical activity when it interacts with plane-polarized light.
(C) The molecule has an enantiomer.
(D) The molecule might be a meso form.
(E) none of the above,
74. The relationship between ketones and their corresponding enols is one of:

(A) tautomers. (B) stereoisomers. (C) enantiomers, (D) diastereomers. (E) none of the above.
75. The rate of a reaction typically increases as the temperature increases because:
(A) the A term in the Arrhenius equation increases.
(B} the fraction of molecules with kinetic energy greater than Ea jncreases.
(C) the activation energy decreases.
(D) the activation energy increases.
(E) none of the above.1.
76. Which of the following method is the best synthesis of 2,2-dibromopropane?
(A) CH3;CH=CH, + Bry/CCl; (B} CH;CH=CHj, + Bry/light (C) CH3CH=CH}; + Bry/peroxide
(D) CH:C=CH + 2 HBr (E) CH;C=CH + 2 HBr /peroxide
77. Which is the correct order of decreasing acidity in the following compounds?
H>CG(A) CH;CH; (B) NH;(C) CH,=CH,(D) HC=CH (E)
(AJA>E>C>D>B (B)D>A>E>C>B (O)E>A>C>RB>D
DC>A>E>D>B (BE)B>D>E>A>C
78. What 1s the relationship between the structures shown below?

Cl Cl
H+BI’ EF+CH3
CHs H

(A) Enantiomers (B) Diastereomers (C) Configurational isomers
(D) Conformational isomers (F) Identical compounds
79. Which of the following is not an electrophile?
(A)H" (B)NH; (C)BFs (D)Br, (E)Fe**
80. What is the strongest intermolecular force present in liquid ethanol?
(A) induced dipole — induced dipole (B) dipole — induced dipole (C) hydrogen bonding — hydrogen
bonding (D) hydrogen bonding — dipole  (E) hydrogen bonding - induced dipole
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For the beam and loading shown,

81. the shear force at point C is

{A)3kN (B) 4 kN (C) S kN
(D) 6 kN (E) 7kN

82. the mending moment at point C is A
(A) 12kN-m  (B) 14 kN-m (C) 16 kN-m |
(D) 18 kN-m  (E) 20 kN-m
83. the maximum shear in the beam is

(A) 6 kN (B) 8 kN (C) 10 kN

(D) 12 kN (E) 14 kN

84. the maximum bending moment in the beam 1s

(A)12kN-m (B} 14 kN-m (C) 16 kN-m

(D) 18 kN-m (E) 20 kN-m

For the system shown in figures, the coefficient of static friction is pg = 0.4 between all surfaces of contact
85. the smallest force P required to start the block moving is
(A) 12 kN (B) 14 kN (C) 16 kN

(D) 18 kN (E) 20 kN

86. the smallest force P required to start the block moving is
(A) 14 kN (B) 16 kN (C) 18 kN
(D) 20 kN (E) 22 kN

87. the smallest force P required to start the block moving is
(A) 36 kKN (B) 38 kN (C) 40 kN
(D) 42 kN (E) 44 kN

A cantilever beam supporting a uniform load of intensity q acting over the right-hand half of the beam with

length of L and constant flexural rigidity EI.  (88-89)

88. What is the angle of rotation Oy at free end B:
(A) 5qL°/(48ED), (B) 6qL°/(48E), (C) 7qL*/(48ED), (D) 8qL’/(48ED), (E) 9qL*/(48ED).
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89, What is the deflection Op at free end B

(A)25qLY(384ED), (B)32qL%/(384ED), (C)36qL"/(384EI), (D) 41qLY/(384E]), (E) 45qL*/(384EI)
90. In a cylindrical pressure vessel with the wall thickness of t and inner radius of r, the hoop stress and the
axial stress are denoted as o1 and &, respectively. If the internal pressure of the vessel is p. which
relationship listed in the following is correct.  (A) 01 = 2pr/t, oy = pr/(2t), (B) oy =pr/(2t), 02 = prit,
(C) oy = 3prit, oy = pr/(3t), (D) o1 = 3pr/t, o2 = pr/(2t), (E) o) = ptit, o = pr/(2t).




