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(C) 2~ What mechanism can cause the entropy of a control mass to decrease?
(A) Work done on the system (B) Transfer heat to the system

(C) Transfer heat from the system (D) Irreversible process
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C ~  Using the parallel-axis theorem, determine the product of inertia of the area shown wit
3+ Usingth llel-axis th d ine th d f inertia of th h ith
respect to the centroidal x and y axes ( lxy) ?
(A) 138.24x10° mm* (B) 69.12x10° mm* (C) 138.24x10° mm* (D) 69.12x10° mm*

if

/{
Y.
120 mm

60 mm|60 mm_,//

3 X .
120 mm ¢ Flgure 3

/

(C) 4~ M4z RAEEHE Ml eCRASELT S L m?

(A)1080 N, (B)980 N, (C)540 N, ( D) 640 N -
270 N/m

o P ————————

C

- 3m - 6m -

) 4

(B) 5~ Which of the following failure theories is the most conservative?
(A) Maximum normal stress theory (B) Maximum shear stress theory
(C) Maximum distortion energy theory (D) Maximum normal strain theory
(C) 6~ 4&-412 8 chRankine Cycle(4- ] 6)@ % > T 74t @ —gﬁ FE?
(A)2-3 % % 7842 (B)3-4 L 2 RiE4 (C)ipkirr = (D)F i T+ o

/\/{ = ] 6: Rankine Cycle -+ %, @
(’Qout

Cooling water

Pump ——+1
) f_:" . Y L Condenser

D) 7~ - WABREE ST LT RER 0 A A e BT AP ?
(A)O<x<L/3 B)x=LI3 (C)LB<x<2L/5 (D)2L/5<x<L
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L/3 ‘ 2L/3 %
q
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(A) 8- FHMTAHLHIFHEN -T 87g/aT*),=? # ¢ g % Gibbs g o i
(A)C, (B)CyCy (C)Cy (D)CyCy -
(A) 9~ The coefficient of static friction between the cord and the fixed shaft as shown is 0.2. What is
the minimum force P required to prevent the 2 kg from falling?

(A)2.98N (B)3.92N (C)19.6N (D) 129N

Figure 9

(C) 10~ InFigure 10, a horizontal force of 500 N acts on a block of weight 1.5 kN placed on an
inclined plane. The coefficients of friction between the block and the plane are ¢, =0.25 and
4, =0.20. What is the actual frictional force?
(A) 200N (B) 500 N (C) 300 N (D) 450 N -

Figure 10
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(B) 12~ Abar made of A-36 steel has the dimensions shown in Figure 12. An axial force P= 80kN is

applied to the bar, the young’s modulus for A-36 steel is E=200 GPa and the bar material

behaves elastically, which of the following is correct?

(A) the axial elongation is 100 pum,

(B) the axial elongation is 120 pum,

(C) change of the wide dimension is 3.67 um, (D) change of the height dimension is 2.56 um.

P = 80 kN

e

&

1.5m

50 mm

P = 80 kN

100 mm \

Figure 12

(C) 13~ kT 4@+ — o (RALialic: 040N-s/m’) > %t 4 - T4 5mis 2 i# &k

THE o Fap 2T kY 5 1kPa RIM SRR @ ?

(A) 0.2 mm

(B) 1.6 mm
(C) 14~ BM147 » kBT Bl EF KT F AR Frdr ¢ wRPER S
TZ R PR A Lop/oxit FoKFE TN

(C) 2.0 mm

V=100(1 +x)i m/s. fe4 L L& % 3t >

(A) —10°(1 + x) kg/m? s
(C) —107(1 + x) kg/m?s?

(B) 15+ r13EE fEpl- $F o Firtr 2 r ok BEE s 275N 2

€509 2 ¢ pEF R dicid 325N RIZE AR BRIT T S
(D) 0.50 m® -
(C) 16~ W16 ¥ 2 k4 » ¥ KiFs 4m» 55 16m» Riv® AKIE L ha 4 Fro
(D) 11772 KN -

(A) 0.02 m®

(B) 0.05 m*

(B) =107 (1 + x)? kg/m? s*
(D) —10°(1+ x)* kg/m?s? -

(C)0.20 m*

®

—;J-;g_.';b'

(C) 1177.2 KN

(A)94176N  (B)941760N
V
Vo A
h=4m
Fyg
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(C) 17~ wpim-kfrz BB HiRegdic 3 [S4pv > 5 & 7 5]vR— 4eit ?
(A) 4p% (B) &+  (C) %) (D) 72 - 2~

(C) 18~ — k#2pEjes 03m> 2 Hkshu— i e s 015 m 2 rfeipadds o £ pin
(k) 2 MRS 5 025mss pli#sak g B B0 g 2 4 BT AR 2
(A)660N  (B)1320N  (C) 2650 N (D) 5300 N -

(D) 19~ E4|* - 1:12 A RS KT S - M 2 R P A L Rk
SR 180mYs PIBCAIF S L BRI B T AR K 9
(A)0.36m%s (B)1.25m’s (C)8.25m%s (D)15.0m%s -

(A) 20~ -kimrs 45L/min ffg %E 5K ITE I~ 4675 % B (0.5m*1.5m*0.6m) sk 4 ¢ 0 3 E
AS P oK B R %Y X ah/at (cm/min) :
(A) 5cm/min (B) 2.5cm/min - (C) 3.78cm/min (D) 4.12cm/min

EHREH
20
0.5m
. A A v g 55 H N\ Y __R_zd_p _LZ H ¢ N
7

B RA RRR T Bl TR P 5 R 7

2 4 2
(A)0=— ﬂ’F\L’l (dp} B )Q_i($j (C)Q:Z;i(j_pj (D)dp/dx * — % #c -
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(B) 22~ InFigure 22, the gate is 3 m wide and weightless. To keep this rectangular gate to be in
equilibrium, the depth of water will be :

(A)3.2m, (B)2.67m, (C)4.5 m, (D)5.2 m.
> Figure 22
5o /
\/

(D) 23~ T it B E AL L A3 0 LR
(A)F BFHE  B)aRBFHE  C@ihHE D)2 RHE -
(B) 24~ fmpsmriB-p T HTRY o AR BRI R GG
(A) 620C  (B) 723C (C) 768C (D) 910<C -
(B) 25~ xdtéw T Al RO lih g ?
(A) %4 (B) it (C) #wrdh (D) Frv ¥ush -
(A) 26~ {3514p = (phaserule) 2 -k 2 4p B » &= 4p Be(triple point) + «ehp d & 5 -
(A)O (B)1 (C)2 (D)3-
(A) 27~ S(35)C 4 7 w42 ?
(A)Fif s & B| % 35kg/mm? crptidn (Bt s & B+ 5 35kg/mm? ciopd

2500 kg

il

(C)7 A& 5 3.5%:pt &k (D) z s & 5 0.35%<Hgk 4 -
(©) 28~ iz A ft h inid s LTGbirph o 55 7 @ BT b B M AT
A= ®B= (€= (@D7I-

2

(A) 29 4F a48¢ 5009 fr 600°C syh4g % dcA 5] E_4.8x10™ m%/s 0 5.3x10™ m?/s » 22 &
500C p& > ¥ % A 4 € F 2 600 4 10 | pr(h)4p b i & 2
(A) 110.4h (B) 100.6h (C) 120.2h (D) 90.5h -

(C) 30~ 48pt T Hrm ¥ 7 s E & 2.0%~4.3%2 55 ¢
(A& =174 (B)iE =174 (C)Ir = HsFdh  (D)i & o £548



S SAFIERE (£ 2288 H3E 254 > B A 554)
(BC) 31~ A EA L 14wy > BEARAGT 57 & T(X)=1200—-400x—50x* » x=0 17 2 x=1
FoaE N A4 s Lple 2% o B B GEL k=40Watt/mK o T FPH s Y
(A) == G 2.8 & 5 900°C (B)tex=0 Az ¥ =5 i@ 5 16 F %
C)tex=1lrfkz & f##£BE520+3 D) P 2 5% 8RS 1350°C -

(BD) 32 - For the following physical situation, what’s the possible process in a P-V diagram if the
system is heated or cooled?

(A)Pli(s) P£ (C)PK(D)PL

Figure 32

(ACD) 33 -~ What mechanisms can cause the entropy of a control volume to change?

(A) Heat interaction (B) Work interaction
(C) Irreversibility (D) Mass flow in or out

(BC) 34 - In Figure 34, two tanks are connected by a valve. One tank contains 2 kg of carbon monoxide
at 77°C and 0.7 bar. The other tank holds 8 kg of the same gas at 27°C and 1.2 bar. The valve is
opened and the gases are allowed to mix while receiving energy by heat transfer from
surroundings. The final equilibrium temperature is 42°C. Using the ideal gas model

p =mRT /V and the constant volume specific heat C,=0.745 kJ/kg-K, which of the following

statements is correct?
(A) The final equilibrium pressure is 5.0 bar, (B) the final equilibrium pressure is 1.05 bar,

(C) the heat transfer rate is 37.25 kJ, (D) the heat transfer rate is 47.25 kJ.

\!
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Figure 34
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(ABD) 35 - Please determine the force in each member of the truss shown below and identify which of the
following statements are correct?
(A)Fgp=Fgr=0N (B) Fcg = 32.5 kN (tension)
(C) Fap =5 kN (tension) (D) Fcp = 30.0 kN (compression).

A B 12kN
15m oy
@, \\\\\ 1S kN
] A < Figure 35
\\1\5\‘:\\ D
1.5m i )
i E \\\\\\ F
2 - :

PJB 6 m—»l

(BCD) 36~ #.4 F % %ififz pv'=¥ #o 3 ¥ p(R 4 ) V() k=CylCy (R /2 #) 3 25 4
2 iEE LR D
(M«%g(&immw@ﬁ.(@%%@ﬁ (D)F & gt @ kg v ag* o

(ACD) 37 - #4 F I fe f 2 &k & Rk & it o
(A)? % g+ 3514 (&%Eﬁ RS (O F s T )
(DLETPRAESP - X

(AD) 38~ Ty ME I EaF gL L ?

LB

(A)ﬁ’“rg ’JIL}‘ (B)ﬂ‘ 1§ # Ig_,t}ﬁe ’Eﬁ (C) _\E’B’ g_ﬂ & ,; “fu (D)r,S f'&lg_ fglél(:i“, ]E’: o %
MERGHERVEHS —%z R EE
(BC) 39~ 7 MERZWE Nl > AR B - 4 gH F @ (Inversion Line) » #F 5
‘?

A)FExmp Hixfcid s f B)F #ERH GEciE s f

Yot

O f M tr st (D)4 4 2P AWBWERP LREL Bl s |
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(BD) 41~ i K ¥ 4ol 41 777 VAR T B (M) s 225kgfs 0 T 2 T & A 1.5 mis

(Voang ) * #€ 7 4574 0.9 M5 (Voeyp)éPi /& e - 4& %45 8 »

BSR4 K A

(A) 210N (B) 203.5 N (C) 337.5 N (D) Tpey¢ =Viert xMs ©

Hopper
ONN Van=5 s
[ Veer=31Us —Cv
I —
L,/_m _____ J® Toeit
O O

O

(CD) 43~

\\\Xr

ki

(B)#&4+ #ic(Froude number) Fr=1{g 1.4 /£ 4 > bldedy
(C) & Hic(Weber number) We={§ {+4 /% & 3& 4 - %

o TR R G B o RABEPN IR A F o2 fF R gl 4 —Jé,tr,h;?&gﬂ o F 2

ek 3 2 ek gl 4 & <

(D)5 A4 #c(Mach number) M= 124 /7 B4 o i g @@ (i HiTF # & 1%

3

FR T I E R R A (T )P

i 41

=
E|

B BREIEEFMEE LR TR S5 ( Compressible flow) - % 5
A% Ma>1.0 > f % 425 # 7% (Supersonic flow) e
¥ - on¥zoon Sk (stream function) & ow=-0.2(x—y) » BT F|URL Lrik LB 9

(B)x > w2 dBEAE L 02

(A) insi =@
QCy w2 ERAEL 02

(D) %o 5 &> (irrotational flow) -

(BCD) 44 -~ The boundary layer flow over a flat plate with zero pressure gradients is shown in Figure 44.

The control volume is defined as dashed line a-b-c-d and the depth is defined as w. Ahead of

the plate the velocity is uniform, U. The velocity distribution across cd is approximated by
u(y)/U =2(y/8)—(y/ )%, here §(x) denotes the boundary layer thickness. Which of the

following statements is correct?

(A) the mass flux across bc equals pUwsS /5,

(B) the mass flux across ab equals —oUwo ,

(C) the mass flux across cd equals 2pUwo /3, (D) the mass flux across bc equals pUwo /3.

U
— /CV -
= > s o
b c —===
y ) S
—_ e —_— boundary
—_ _~ > layer
B e e e e
a d
¥ 9 F > 10 F

Figure 44




(CD) 45~ 4o 45 “7 » fox 28 B FF B g B A 5 u(y)_l;y ;‘ (‘;S)KVJZ_GH C
dp/dx ~p~ A B AR FR CARF Gl 2 T2 TR o dp/dx 20 B> T AR KT
Fe?
(A)it B A Tt y=al2 & $Hfidh (B)¥ =% R 2 inE % Q/r=Val2+a’(dp/dx)/12u
C)¥ =% Az ime s Q/r=Ua/2-a’(dp/dx)/12u (D) & v i & § & -

qU

i u a f® 45

(BC) 46~ T ler Trin @ R M2 st v S 9
(A)iid 7 4e BRI R & B R 77 4 B
(B)inig F3f4c 5 4 BRIFR A SRR
CFEE4E: 4 2aEREER R
OFEF4 i i 2 BRIERELER R
(ACD) 47 ~ T 7| — S (72 7k 485 B 2 4ot @ wmat 5 B 9
(A)EinB R k3 4 &~ 4 (separation) T % 2 TR £ o 8 WA LR
(B) ez fm ¢ 738 A& T A S TRAE A G AR R R o S
C)iek- ®FRRPFPN Y osh L o R iR T 8K
D)t - ¥FEAEPFP SR T 56 MY FF 2 2 F
(ACD) 48~ T4 fhir4 24w 2 5 (BCC) %M ?
(A)gp (B)ag  (C)45  (D)é~-
(AC) 49 &7l & /" » 5H %42 fie = #(coordination number) & 12 % » £ :
(A)Ag (B)Mo (C)x-Ti (D)Cy
(BCD)50 -~ T34 &2 4 &4 TF’—‘FI‘ZJIE{‘_?
(A)7ér &4 (B)rdr - &4 (C) £ & &8s D)FHE4L 44 -
(AD) 51 sl m itk Ew Vs> 7 ou e
(A)'s mp 4 (B} "F it} 47 (segregation) (C)3# 4/l & (D):c L wr s o
(ABCD)52 ~ At which angle of a crystal direction to the applied load may a slip along it not take place?
(A)30° (B)45° (C)60° (D)90°
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