1. BITEMPIEAE 103 B4EE RHT  BER

¥ ELVIEeEHEE - R A : B CERRENEY

e —— eyt e

REELE (20% > 58 4%)
PM 2.5 ZATAE? HABRRAEE7
Eikth#(activity coefficient) R 4H2? HER FA4?
BOD (Biochemical Oxygen Demand) ‘RABFT? £2C0D (Chemical Oxygen
Demand) Bt & 4? )
T8 RMNE? HBERBABAOBEEMART?
1358k 2 %4848 B (buf fer action)? B ARFK&GHIER X B AR
a7

@ P

S o

= pl&A (50% 458 10%)
1. 3% 18 slife 35 s b R &4 (extracel lular polymeric substances, EPS)?
2. Rt EF1GEse(electron transport chain)z 4 A% ?
3. S Rk M2k oot SR AR A B U R B AAR) T RS E
BB AMBRSM?
4, REB AT mB2MEHRETRE  HB - TFHEBRR  RRAEFHKY
BA Y

5. BEREYERHTEA TG AR ALAHIRRE F)F P ? FH4
BAEETF W AEMFERTF 24 0 E[E?

- s (0% 54 10%)

I A2 Mmags ' & O » &[H1=10"0 [ON]=5x10"H &, MEABATL
& 72

2. 1074 ShEKIER BB B A TR 0 T4 R E T 55k ol 452
(32: HAc pKa=4.7 , AMATEM, BEHETFHEERRA )

3. C0z (g) €=> C02(aq) 25°C 8§ CO2 (g) A& CO2(aq) #ZE 4 & 8 hs£-94. 26
B -92.31 kcal/mole » £ ¥# %% (Henry' s Law Constant)
(3:R=1.987 cal/model-K, AG’ = - RT ln K)
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1. Fill in the correct answer in each blank for the ten problekﬁxs. (5 points for each problem)
(1) If mass, heat, and work are not allowed to cross the boundaries of a system, the system is called

(2) The surface tension of soap water at 20°C is g; = 0.025 N/m. The gage pressure inside a soap bubble
of diameter 2 cm at 20°C is

(3) The coefficient of compressibility of a truly incompressible substance is

(4) A vertical rectangular wall with a width of 20 m and a height of 12 m is holding a 7-m-deep water
body. The resultant hydrostatic force acting on this wall is (5) Consider a cubical water tank
with a side length of 3 m. The tank is half filled with water, and is open to the atmosphere with a pressure
of 100 kPa, Now, a truck carrying this tank is accelerated at a rate of 5 m/s”. The maximum pressure in
the water is

(6) A steady, incompressible, two-dimensional velocity field is given by
V = (u,v) = (2.5~ 1.6x)i +(0.7+1.6y)]

where the x- and y-coordinates are in meters and the magnitude of velocity is in m/s. The values of x and
y at the stagnation point, respectively, are x = and y=
(7) A steady, incompressible, two-dimensional velocity field is given by
V= (u,v) = (0.65+1.7x)i +(1.3-1.7y)]
where the x- and y-coordinates are in meters and the magnitucie of velocity is in m/s. The x- and

y-component of material acceleration a, and a, at the point (x =0 m, y = 0 m), respectively, in m/s?, are a,
= and ay=

(8) Water flows in a 5-cm-diameter pipe at a velocity of 0.75 m/s. The mass flow rate of water in the pipe
is

(9) The static and stagnation pressures of a fluid in a pipe are measured by a piezometer and a pitot tube
to be 200 kPa and 210 kPa, respectively. If the density of the fluid is 550 kg/m®, the velocity of the fluid
is

(10) Consider water flow through a horizontal, short garden hose at a rate of 30 kg/min. The velocity at
the inlet is 1.5 m/s and that at the outlet is 11.5 m/s. The hose makes a 180° turn before the water is
discharged. Disregard the weight of the hose and water. Taking the momentum-flux correction factor to
be 1.04 at both the inlet and the outlet, the anchoring force required to hold the hose in place is
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(BEERATER  REFEREE23a  HHAHEA KB
2. WAL F 2 4% ¢ (a) hydraulic grade line (b) Reynolds number » (10%)

3. ¥ — @4ttt F(specific gravity) 4 62 Z 2B ' BXENLESL 136 2K
MR L REKEBRIFRBD LEZHBES LB IRBHZ LS - (10%)

4 F—RAH2mZERRE L REEEH 0001 REEMEH TmVs 050
B2 TR AP KR CRRFaiddhiin % 0.013) - (10%)

1
V=~ RHigl2
(V=" )

5. (a)iRARFEATIR ¥ % (equivalent pipe) ? (D)E AT H 03 m¥s 2 E 48
600 mm- % & 550 m~ iR 43 = 0.0 M A A B K 2 KB K BT ?
(CHBERRZERZEME » AFUERE 500 mm » HEALFUERME
179 (B EFRATS2ZEHEES 101m BAHS 125KN/mM2 » BI85

2
124 109 m » BB SR 2 Ry (N/m2) B 47 » (20%) (B, = f%%)
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Y EELHESHRE FLE : TRE#EE9)
L REEFR : y'-y=2¢" ; y(0)=-3 . ' (10%)
2 REEFR : 5" =3y = 365" —2x+24 - e (10%)
5 RBTR Y ~%=/0)  O=YO=yO=0; I
0 if 05t<4 : o
fo= {2 Y (10_4,):' |
4. BLARBUEKF TEZAIAEIFEIE
y+xty=e*;  y(0)=2, y'(0)=3 . (10%)
e ac _ _#C , |
5. AR T A R diffusion) 2 [E =D"= ] 2
C=e™ cosax (10%)
oQ oP .
6. (A)zAZ8EH Green’ sTheorem§ Pdx+Qdy = H(—“‘Ey"JdA By BECR—E H
gt (x=1)" +(y-5)" = 4 a*m“‘JEj; >’ +3y)dx+(2x—ey3)dy wmengeee (20%) |

7. (A)RRH—EH A ZE?E@’ N7 (B)ELX_I:L‘EE?E@’ \‘C'EEE_FW%II?:TE‘C
2x, + =2 ‘
—-2x, + 3x, +4x3 =4 - (15%), .
—5x, +5x, +6x;, =~1 '

8. E%B"cfaﬁqj__%zg*ﬁﬁﬂ)% A(l, 1, 1), B(2, 3,4), CG3, 0, 1) » BK (A)F_JEABﬁﬁi
BC Z4M& (Cross Product) : (B) ABC MY SAVER T - e (15%)
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L.

10.

11. &

- BEEREG /AR 3660 73)

THI&AEHE 2 YR - A FERRE A TE ?
(A)NaCl ~ HCl » (B)Na ~ Cu s (C) Nz » Oz « (D) NaCl » MgO « (E) LA L&k -

NHy P L FHTRRBER (A)sp ° (B) sp2 © (C) sp3 = (D) dsp3 = (B) Bl &Ik

THIHRLES FOETER « HERRTERIN S/ PR 2
(A) BH; = (B) SFs * (C) O3 * (D)NO, © (E) BALEFE -

TEMER T » Na(g) + 3 Ha(g)—2 NHy ()RR FE A AHOM » & 58 7

(A) GBI RHERAR AL R A/MER - (B) SETHFEMERILS 113 - (C) BN
WK » IR B EIA o (D) ~A[N)/ At=-3A[H,J/ At o (E) PA LB IERE
EAEREET  FEMIESERS S » HREHERHIE S=KAF[B] * EIA Ne {#
RIEHSTIN A SRR 3 B0 » HRJEHR 8=

(A)S/27 < (B)S/9°(C)9S *(D)27S = (E) Li L4 IE -

R BRI (FEE)MBARIEIE » T oA E IERE ?

(A) RIEHRBER - (B) HLAEAVD - (C) MANERIE - (D) HRFEHRZBER SR
/Ne (E)Y BLEEFE-

1 21% HCI K57 150 mL (bEE 1.16)562 6.0 M HC 7K1 350 mL SRS » [RERBFAE I
Al BOKIRERBEESS R Z EREEM) ?

(A)52M < (B)5.7M * (C)62M = (D) 6.7 M ° (E) DALk -

THBRERERCH » SRR 7

(A) RREMERIRE EAmRE -

(B) EREEH/KIEAKE L7 - AIHAREE RN FT A -

(C) REVAIRERR I RTIYA -

(D) REBEFEEKZ BREEHAE FAMmMA -

(E) PAEESIERE -

& 320 g SO, ¥ 100.0 g O, #E{TEIRE 2 SO + 0, — 2 803 » HAStHBRETNIEHE -
(A)10g-(B)20g-(C)40g-(D)50g- (E)60 g~ _
EH{EZERE CaCOs(s)—>Ca0(s) + COx(g)=1¥f 45 g CaCO3 BT 645 torr B 800 KIFHZT »
HEEEAE %/ DFEAY CO, ? (1 atm =760 torr) (Ca: 40)

(A)0.449L - (B)224L - (C)250L « (D)348 L - (E)45.7mL -

& 2.5 mole /KJjY 1.0 atm [ 25°C JINREL EZSRUKEAR » BRIREMT 301 ? Baikik
7&%&%&#@%}\7&2@%@1@% Bg e (1L-am=10131)

(A) 6,190 k] « (B) 6.19kJ « (C) 61.1 J = (D) 5.66 kJ « (E) 518
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12.

13.

14.

15.

16.

17.

18.

19.

20.

10.1 g CaO {55 A—EEH 157 g ZKEIUIYERRAY » BEFTRAT/LEREIRE ¢

CaO(s) + H,0(l) — Ca(OH)x(s) AH' 1y =-64.8 kJ/mol

B R 18.0°C » BRI E— RV - AATARER » ER/KRG A E5
& ? OKEEEEs 4.18 J/g » °C) (Ca: 40)

(A) 18.02°C - (B) 35.8°C - (C) 311°C = (D) 42.2°C » (E) 117°C -

FREERBEEITA T LB R E

2 CH;0H(I) +3 Ox(g) — 2 COx(g) +4 Ho0(l)  AH'a = —1454 kI/mol,

B 75.0 g g - BRSO HRE?
(A)727kJ > (B)3.22x 10°kJ « (C) 1.45 x 10° kJ © (D)1.70 x 10 kJ = (E)3.41 x 10° kJ o

I A BT B IE RS R = 7

Fey0s(s) + 3Ha(g)—>2Fe(s) + 3H,0(g)

(A) K. = [Fe;03] [Ha}' / [Fe]*[H,01 (D) K. = [Fe]2[H,0} / [Fe;,03] [Ha}?

(B) K¢ = [Ha] / [H20] " (E)K.={[Fe] [H20]/ [Fe;03] [H;]

(C) Ke = [H,07°/ [Ha)

{EEE I IE 2803(g)—>280x(g) + Ox()BWBNIE » TR » Rl

(A) EAHZHY SO; < (B) FEH B Ko BIEK « (C) PHER K AT - (D) FHH
B K. g0 - (B) BAOgT% -

L1 0.10 M NaOH 345 100 mL %7 0.10 M HCN (K, = 4.9x107'%): 3515% B B507 pH (& &5 2
(A)3.0° (B)6.0 ¢ (C)7.0 < (D)11.0 (E) 12.0 =

SNBSS » 150 L EBHE(12.0 MYEBIA—#1E » K85 5.0x10°m’ » 357
AN K pH 5 7.0 » 555 BATHZK pH 65 ?

(A) 5.44 = (B) 8.56 « (C) 8.44 = (D) 5.56 ~ (E) 2.44

PATF Ay—2H B AHRY

Pt | Pu**(aq), Pu**(aq) || Cla(g), CI™ (aq) | Pt

HRE T RS emn) R 035V HERVEEBIAERR 136V Ail(Pu’/Pu™I1E
MR Aol ?

(A)2.37V s (B)1.01 V< (C)~1.71 Vs (D)=1.01 Vo (B) 1.71 V »

PA— 0.80 A BFUEBSHBRAE(LER(CICLHVELETN 2.5 /N - ZPEEHIIRE
B erinH ? (1 mol € = 96,500 C) (Cd: 112.4)

(A)3.2x107 g (B) 1.2x107% g+ (C)42g (D) 84 g (E) 168 g~

SRR T PSR AR B2 T » HoH HoS HHAEE ?
H;S + MnO;—Mn*" + SO4*  (acidic solution)
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(A)1-(B)2-(C)4-(D)5-(B) MALEIE-

~ BTERE(10 /38 » 240 57)

HALE1 7.85 ¢ SLRB CoHly » HZEIINA 301 g HOFIB(CeHo) » (IR 5
ElR(freezing point) FHE 1.05°C » BURMIE S T-RRHA TR ?
CEIBREEE R Kr=5.12)

P 82 I, SZJE(2P(s) + 3L(s)~>2PI(s)) » %A 48.0 g L, BLEEHAY P TIE » Ji4E 28.2 g 9 PL; »
AR EWE RS/ VESEE? (P31 127)

4.21 mole 1Y S;ClL #5EA— 2.00 L (Y TR S5 » T T RIE
S:CLs (g) — 28CL: (g)
RIEREEE » 528 A 1.25 mole B9 S,Cly » 5T EM N IERT BB K. 7

—EIEAH NH; B NHLCL Y pH {55 9.5 » S35 R NH Y [NH, 1 EE B A e 2
(NH;, Kp = 1.8x107%)
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1

X 0} I 2 3 4 5 6 7 8 8 R B 2.
' -2 3|4 5 6|7 8 9

10 (0000 0043 0086 0128 0170|0212 0253 0294 0334 03744 8 (2|17 21 25|29 33'37
11 10414 0453 (492 0531 0569|0607 0645 0682 0719 0755|4 8 11|15 19 23 26 30, 34
12 10792 0828 0864 0899 0934|0969 1004 1038 1072 110613 7 1014 17 21|24 28 .31
13 (1139 1173 1206 1239 12711303 1335 1367 1399 1430 3° .6 10|13 16 19|23 26 .29
. 14 | 1461 1492 1523 1553 1584 1614 1644 1673 1703 1732|3 6 9|12 15 18|21 24 27
15 (1761 1790 1818 1847 1875|1903 1931 1959 1987 2014|3° 6 8 |11 14 17|20 22 25
16 | 2041 2068 2095 2122 2148|2175 2201 2227 2253 22793 5 8 |1L 13 16(18 21 24
17 |2304 2330 2355 2380 24052430 2455 2480 2504 25292 5 710 12 15(17 20 22
"18 [2553 2577 2601 2625 2648|2672 2695 2718 2742 2765|2 5 7|9 12 14|16 19 2i
19 (2788 2810 2833 2856” 2878|2900 2923 2945 2967 2989|2 4 7|9 11 13[16 18 20
20 | 3010 3032 3054 3075 3096|3118 3139 3160 3181 32012 4 6|8 11 13|15 17.19
21 3222 3243 3263 3284 3304|3324 3345 3365 3385 3404|2° 4 6|8 10 12|14 16 18
22 | 3424 3444 3464 3483 3502|3522 3541 3560 3579 3598|2 4 6|38 10 (2|14 15 17
23 3617 3636 3655 3674 3692|3711 3729 3747 3766 3784|2 -4 6|7 9 11|13 15 17
24 3802 3820 3838 3856 3874|3892 3909 3927 3945 39622 4 5|7 9 1]12 14 16
25 (3979 3997 4014 4031 4048|4065 4082 4093 4116 41332 3 5|7 9 10|12 14 .15
26 | 4150 4166 4183 4200 42164232 4249 4265 4281 429812 ~3 5|7 8 10|11'13 15
27 [4314 4330 4346 4362 43784393 4409 4425 4440 4456 |2 3 S|(6 & 9|1l 13 14
28 | 4472 4487 4502 4518 45334548 4564 4579 4594 46092 3 S|6 8 9|1l , 12'14
20 | 4624 4639 4654 4669 4683 (4698 4713 4728 4742 47571 3 4|6 7 9|10 12 13
30 |4771 4786 4800 4814 4829 (4843 4857 4871 4886 490011 3 4|6 7 9 (10 11 13
31 [4914 4928 4942 4955 4969 (4933 4997 5011 5024 5038|1 3 4|6 T 8|10 11 (12
32 | 5051 5065 5079 5092 5105|5119 5132 35145 5159 51721 3 4|5 7 8 (9 11 12
33 |5185 5198 5211 5224 5237|5250 5263 5276 5289 5302|1 -3 4[5 6 8|9 1012
34 |5315 5328 5340 5353 5366|5378 5391 5403 5416 5428|1 3 4|5 6 8|9 10 1
35 | 5441 5453 5465 5478 5490|5502 5514 5527 5539 55511 1.2 4|5 6 7|9 .10 11
36 5563 5575 5587 5599 3611|5623 5635 5647 5658 5670| 1 "2 4|5 6° 7|8 10-11
37 5682 5694 5705 5717 5729|5740 5752 5763 5775 5786 |1 2 3|5 6 7|8 9. 10
3B | 5798 5809 5821 5832 5843 | 5855 5866 5877 5888 53991 2 3315 6 7(8 9 10
.39 15911 5922 5933 5944 5955|5966 5977 5983 5999 6010 1 2 3|4 § 7(8 9 Il[)
40 | 6021 6031 6042 6053 6064|6075 6085 6096 6107.6117| 1 2 3|4 5 618 9.10
41 | 6128 6138 6149 6160 6170|6180 6191 6201 6212 6222|1 2 3|14 S 6|7 8 9
42 6232 6243 6253 62063 6274|6284 6294 6304 6314 6325 1. 2 3|4 5 6|7 8 9
43 | 6335 6345 6355 6365 6375|6385 6395 6405 6415 6425|1 2 3|4 5 6|7 8§ &
44 | 6435 6444 6454 6464 6474|6484 6493 6503 6513 65221 2 3|4 5 6|7 8 9.
45 | 6532 6542 6551 6561 6571|6580 6590 6599 6609 66181 2 3[4 5 6|7 8 9
46 16628 6637 6646 6656 6665|6675 6684 6693 6702 671211 2 314 5 6|7 7T 8
47 | 6721 6730 6739 6749 6758 | 6767 6776 6785 6794 6803 |1 2 3|4 5 S5|6,7 '8
48 | 6812 6821 (B30 6839 (848 | 6857 6BG6 6875 6884 6893 |1 2 3|4 5 5|16 7 38
49 | 6502 6911 6920 6928 6937|6946 6955 6964 6972 698111 2 314 4 5(6 7 8

1

50 [6990 6998 7007 7016 7024|7033 7042 7050 7059 7067|1- 2 3|3 4 5|6 7 &
51 | 7076 7084 7093 7101 7110|7118 7126 7135 7143 7182|1°2 3|3 4 5|6 7 8
52 | 7160 7168 7177 7185 7193 (7202 7210 7218 7226 7235|1 2 2|3 4 516 7 .7
53 7243 7251 7259 7267 7275|7284 7292 7300 7308 7316|1 2 2|3 4 5|6 6'7
54 | 7324 7332 7340 7348 7356|7364 7372 7380 7388 7396(1 2 2|3 4 5|6 6,7
x 0 i 2 13 4 3 6 1 8 9 11 314 5 6|7 8 9

o
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90
a1
92
93
P94

95
a7

98
99

7404
7482
7559
7634
7709

7782
7853
7924
7993
8062

8129
8195
8261
8325
8388

8451
8513
8573
8633
8692

8751
8308
8865
8921
8976

9031
9085
2138
9191
Y243

9294
9345
9395
9445
9494

9542
9550
9638
9685
9731

9777
9823
9868
9912
9956

7412
7490
7566
7642
7716

7789
7860
7931
8000
8069

8136
8202
8267
83311
8395

8457
8519
8579
8639
8698

8756
8814
8871
8927
§982

9036

9143
5196
924%

9299
9350
9400
9450
9499

9547
9595
9643
09689
9736

9782
9827
9872
9917
9961

7419
7497
7574
7649
7723

1196
7868
7938
3007
8075

8142
3209
8274
8338
8401

3463
8525
8585
8645
8704

8762
8820
8876
4932
8987

9042
9096
9149
9201
9253

9304
9355
9405
9455
9504

9552
9600
9647
9694
9741

9786
9832
9877
9921
9965

7427
7505
7582
7657
7731

7303
7875
7945
8014
8082

8149
8215
8280
8344
8407

8470
8531
8591
8651
8710

8768
$825
8882
1938
8993

9047
9101
9154
9206
9258

9309
9360
9410
9460
9509

9557
9605
9652
9699
9745

9791
9836
9881
9926
9969

7443
7520
7597
7672
7745

7818
7889
7959
8023
8096

8162
R228
8293
8357
8420

8482,

8543
8603
8663
8722

f
8779

8837
889]
8949
9004

9058
9112
9163
9217
0269

0320
9370
2420
9469
9518

9566
9614
9661
9708
9754

9800,
9845
9890
9934
9978

7451
7528
7604
7679
7152

T825
7896
7966
3035
8102

8169
8235
8299
8363
8426

8438
8549
8609
8669

8727°

8785
8842
8899
8954
2009

9063
9117
9170
9222
0274

9325
9375
9425
9474
9523

9571
9619
9666
9713
9759

9805
9850
9894
9939
9983

7459
7536
7612
7686
7760

7332
7903
7973
8041
8109

8176
8241
8306
8370
8432

8494
8555
8615
8675
8733

8791
3848
8904
8960
9015

9069
9122
9175
9227
5279

7466
7543
7619
7694
7767

7839
7910
7980
8048
8116

8182
8248
8312
8376
8439

8500
8561
8621
'8681
8739

8797
8854
8210
8965
9020

9074
9128
Y140
9232
D284

9330- 9335

9380
9430
9479
9528

9576
9624
9671
9717
9763

9809

9854
9899
9943
9987

9385
9435
9484
9533

9581
9628
9675
9722
9768

9814
9859
9903
9948
9991

7474
7551
7627
7701
1774

7846
7917
7987
8053
8122

- 8189

8254
8319
8382

&506
8567
8627
8686
8745

8802
#859
8515
8971
9025

9079
9133
9186
9238
9289

9340
9390
9440
9489
9538

93586
9633
0680
9727
9713

9818
9863
9908
9952
9996
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AL &
TN mEtmsEstsE BIE : SO

1. SALUAE: (washer method) 2 EERYH:(shell methodsRERNIMIR ¥ = x° BEEHR

y=x FRREERE v SiiesmE e (16%)
2. FRE THIRTE?-- (18%)
4
W b 2™

(B) SHHABIY Zn sin (n] SRy IR ? (RRMARE)
©) Bk f()=xe™ WEHESHREL, WREMALRIE 2

3. BT 5 EE? —-(16%)

(A) BANEEZ AP RESRE—2E 100582 101, BEMERYREE 120°
WRE 119°, RE=APERE{CERITUE ?

(B) r;t;rﬁ@r%f f yeosx'dedy o
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1. (12 points} Jane receives utility from days spent traveling on vacation
domestically (D) and days spent traveling on vacation in a foreign country (F), as
given by the utility function U(D,F)=10DF. In addition, the price of a day spent
traveling domestically is $100, the price of a day spent traveling in a foreign
country is $400, and Jane’s annual travel budget is $4000.

a. lliustrate the indifference curve associated with a utility of 800 and the
indifference curve associated with a utility of 1200,

b. Graph Jane’s budget line on the same graph.

¢. Can Jane afford any of the bundles that give her a utility of 800? What about
a utility of 12007

d. Find Jane’s utility-maximizing choice of days spent traveling domestically and
days spent in a foreign country.

2. (8 points) Do the following functions exhibit increasing, constant, or decreasing
returns to scale?

a. Q=3L+2K
b. Q=(2L+21)"
¢ Q=3LK

d. Q=LY%
e. Q=4LY%4K

3. (10 points) Suppose that a firm’s production function is q=10LY?k™2 The cost of a
unit of labor is $20 and the cost of a unit of capital is $80.

a. The firm is currently producing 100 units of output and has determined that
the cost-minimizing quantities of labor and capital are 20and 5, respectively.
Graphically illustrate this using isoquants and isocost lines.

b. The firm now wants to increase output to 140units.If capital is fixed in the
short run, how much labor will the firm require? lllustrate this graphically and
find the firm’s new total cost.

c. If the marginal rate of technical substitution is K/L, find the optimal level of
capital and labor required to produce the 140units of output.

4. (10 points) A sales tax of $1 per unit of output is placed on a particular firm
whose product sells for $5 in a competitive industry with many firms.
a. How will this tax affect the cost curves for the firm?
b. What will happen to the firm’s price, output, and profit?
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c. Will there be entry or exit in the industry?

5. (10 points) A monopolist faces the following demand curve:
Q=144/p*
where Q is the guantity demanded and P is price. Its average variable is
Avc=Q'?
and its fixed cost is 5.
a. What are its profit-maximizing price and quantity?
b. Suppose the government regulates the price to be no greater than $4 per unit.
How much will the monopolist produce? What will its profit be?
c. Suppose the government wants to set a ceiling price that induces the
monopolist to produce the largest possible cutput. What price will
accomplish this goal?

6. (10 points) For this question, assumne that the economy is initially operating at
the natural level of output. What effects will a simultaneous increase in taxes
and increase in the money supply have on output and investment in the medium
run?

7. (12 points) In the short run, what effects will a reduction in the price of oil have
on output and the interest rate? In the medium run, what effects will the
reduction in the price of oil have on unemployment rate?

8. (10 points) Assume an economy with a production function represented by Y =
F(K, NA), where Y denotes outputs, K denotes capital stocks, N denotes labors,
and A denotes the effectiveness of labors. The rate of capital depreciation is
10% per year, the population growth rate is 2% per year, and the growth rate of
technology is 3% per year.

Refer to the information above.

a. What is the annual growth rate of "effective labor" in the steady state in this
economy?

b. What is the level of investment needed to maintain constant capital per
effective worker (K/NA) in this economy?

c. What is the steady-state growth rate of output in this economy?

d. What is the steady-state growth rate of output per worker in this economy?

9. (10 points) Suppose an economy experiences a reduction in productivity. What
are both the short-run and medium-run effects of this reduction in productivity on
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output and the unemployment rate?

10. (4 points) Suppose firms expect future output to be higher and future interest
rates to be higher. Given this information, how will firms alter investment in the
current period?

11. (4 points) How could an increase in expected future output affect current output?




