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Multiple Choice (1 point each)
Identify the letter of the choice that best completes the statement or answers the

question.

1. Suppose that for a particular firm the only variable input into the production process is labor
and that output equals zero when no workers are hired. In addition, suppose that when the firm
hires 4 workers, the firm produces 50 units of output. If the fixed cost of production is $8, the
variable cost per unit of labor is $20, and the marginal product of labor for the fifth unit of labor
is 4, what is the average total cost of produetion when the firm hires & workers?

A. $2.

B. $4.

C. $5.

D. $20.

9. If soybean farmers know that the demand for soybeans is inelastic, in order to increase their
total revenues they should

A. use more fertilizers and weed killers to increase their yields.

B. plant additional acres to increase their output.

C. reduce the number of acres they plant to decrease their output.

D. hire:more workers to plow the land.

3. The price received by sellers in a market will increase if the government
A. decreases a binding price floor in that market. !
B. increases a binding price ceiling in that market.
C. increases a tax on the good sold in that market.

D. stops subsidizing the seller.

4. Neither public goods nor common resources are
A. excludable, but only public goods are not rival in consumption.
B. excludable, but only common resources are not rival in consumption.
C. rival in consumption, but only public goods are not excludable.

D. rival in consumption, but only common resources are not excludable.
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5. When producers operate in a market characterized by negative externalities, a tax that forces
them to internalize the externality will

A. give sellers the incentive to account for the external effects of their actions.

B. increase demand. |

C. increase the amount of the commodity exchanged in market equilibrium.

D. restrict the producers’ ability to take the costs of the externality into account when deciding

how much to supply.

6. As a general rule, profit maximizing producers in a competitive market produce output at a
point where

A. marginal cost is decreasing.

B. marginal revenue is increasing.

C. marginal cost is increasing.

D. price is less than marginal revenue.

7. When a country allows trade and becomes an exporter of a good, which of the following would
NOT be true?

A. The price paid by domestic consumers of the good increases.

B. The price received by domestic producers of the good increases.

C. The losses of domestic consumers exceed the gains of domestic producers.

D. The gains of domestic producers exceed the losses of domestic consumers.

8. Price discrimination requires the firm to
A. differentiate between different units of its product. - '
B. engage in arbitrage.
C. separate customers according to their willingness to pay.
D. All of the above.

9. Assuming the oligopolists do not have the opportunity to collude, once they have reached the
Nash equilibrium,

A. it is always in their best interest to supply more to the market.

B. it is always in their best interest to leave supply unchanged.

C. it is always in their best interest to supply less to the market.

D. it may be their best interest to do any of the above, depending on market conditions.
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10. If a firm in a monopolistically competitive market uses advertising to decrease elasticity of
demand for its product,

A. the firm will eventually have to lower price to remain competitive.

B. it will be able to increase its mark-up over marginal cost.

C. it will increase the well-being of society.

D. it will reduce average total cost.

11. Policy makers should use a variety of fiscal and monetary policy measures to stabilize the
economy since ’

A. this will shorten any policy lags.

B. this will always maintain full employment.

C. this will eliminate multiplier uncertainty. A

D. there is a chance that errors in estimating one multiplier will be offset by errors in estimating
another.

E. None of the above.

12. According to liquidity preference theory, an increase in money demand for some reason other
than a change in the price level causes

A. the interest rate to'fall, so aggregate demand shifts right.

B. the interest rate to fall, so aggregate demand shifts left.

C. the interest rate to rise, so aggregate demand shifts right.

D. the interest rate to rise, so aggregate demand shifts left.

i

13. One of the assertions that Keynesians make when explaining the severity of the Great Depres-
sion in the U.S. is that

A. the economic collapse originated from the negative effect that the stock market crash had
on individuals’ wealth.

B. investment spending responded negatively to huge increases in the real interest rate.

C. vigorous use of expansionary fiscal policy early on could have reduced the severity of the
economic downturn. |

D. in response to the stock market crash, the U.S. Fed imposed credit controls that were much
too restrictive.

E. None of the above.
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14. Suppose that during the Great Depression long-run aggregate supply shifted left. To be
consistent with what happened to the price level and output, what would have had to happen to
aggregate demand?

A. It would have to have shifted left by less than aggregate supply.

B. It would have to have shifted left by more than aggregate supply.

C. It would have to have shifted right by less than aggregate supply.

D. It would have to have shifted right by more than aggregate supply.

15. During the period referred to as ”the Great Moderation”
A. there were only mild economic fluctwations despite severe supply shocks.
B. few policy changes were implemented so output stayed close to the full employment level.
C. economic fluctuations were largely contained through effective policy changes.
D. inflation consistently exceeded 4 percent.
E. All of the above.

16. Given a certain rate of nominal money growth, an increase in inflation will cause output growth
to

A. increase.

B. decrease.

C. remain constant.

D. More information is needed to answer the question.

17. Research by John Taylor on the staggering of wage decisions indicates which of the following
actions by the central bank should be taken to reduce inflation? J
A. a rapid, unanﬁounced reduction in money growth

B. a slow, unannounced reduction in money growth

C. a rapid, announced reduction in money growth

D. a slow, but gradually faster, announced reduction in money growth

18. Which of the following actions by the Federal Reserve will result in an increase in the money
supply?

A. an increase in federal spending

B. an increase in buying stocks in the open market

C. a decrease in the discount rate

D. an increase in the required reserve ratio
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19. A 10% devaluation in the short run will cause
I. an increase in net exports. »
II. price level to increase by more than 10%.
III. a real depreciation.
IV. an increase in unemployment rate.
A LI
B.III, IV
C.I, 111
D.III, IV

20. An upward-sloping term structure of interest rates indicates:
A. the real rate of return is lower for short-term bonds than for long-term bonds.
B. there is an indirect relationship between real interest rates and time to maturity.
C. the nominal rate is declining as the real rate rises as the time to maturity increases.

D. the nominal rate is increasing even though the real rate is constant as the time to maturity

increases.
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Problems and Short-essay Questions
Please answer the following questions IN SEQUENCE. All questions may be answered

in either Chinese or English.

1. John receives NT$600 per week as an allowance to spend on anything he likes. Because he likes
only soda and chips, he spends the entire amount on soda (at NT$20 per bottle) and chips (at
NT$15 per bag). John always consumes soda and chips in the fixed proportion of one to two. That
is, his preference can be represented by the utility function

U(s, c) = min{s, —20-}

a. (4 points) How many bottles of soda and how many bags of chips will John buy with his
NT$600 allowance in a week?

b. (4 points) Suppose the price of soda were to increase to NT$30 a bottle. How much of each
commodity would be bought? '

c. (6 points) By how much should John's allowance be increased to compensate for the increase
in the price of soda in part (b)?

d. (6 points) Compare your answers in part (a) and part (b). How much of the decrease in the
consumption of soda is attributable to the substitution effect and income effect, respectively?

2. (20 pOiIitS) There is a small open economy producing two goods, food and cloth. The production
function in food industry is represented by the following Cobb-Douglas production technology
1 1 )
Qf = L; TE)
where L; is the labor hired in food industry and T is land. ‘The production function in cloth

industry is

N

Q.= LiK},

where the subscript ¢ represents cloth and K is capital. Labor is mobile between sectors. Supply
of all factors is fixed.

a. Derive the real return of labor, capital and land in terms of each good.

b. How does the standard of living of each factor owner change when the supply of cloth in the

international market decreases?
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3. a (8 points) Explain in detail how the Keynesian aggregate supply curve differs from the

classical one?
b. (12 points) The aggregate demand model looks very similar to the standard demand model
of microeconomics. State three reasons that cause the aggregate demand curve to be negatively

sloped. Be sure to elaborate on those reasons carefully! DO NOT just list your reasons.

4. The Swiss National Bank (SNB) made an unexpected announcement on January 15th this year
that it would remove its cap on Swiss franc’s value vs. the euro, effective immediately. The SNB
set a goal of keeping its currency from rising beyond 1.20 francs to the euro since September 2011
and that had been the de facto fixed exchange rate ever since. The Swiss economy has expanded
more rapidly than the Eurozone’s in recent years and was expected to do so in the near future.

a. (5 points) Please explain the rationale of the"SNB to keep the cap in the past three-and-half
years and how the SNB can achieve it.

b. (5 points) One reason that the SNB scraped the peg because the quantitative easing program
(QE) the European Central Bank (ECB) was about to launch in the following week. Please explain
the effect of the QE program on the SNB and the Swiss franc if the cap was still in place.

c. (5 points) An Italian firm knows that it will have to pay 10 million Swiss francs to a Swiss
chemical company 3 months later. The current spot exchange rate is 0.9623 euro per 1 CHF. The
three-month forward rate is 0.9660 euro per 1 CHF. If you are the treasurer of the company and
you are worried that the euro will depreciate in the next few weeks. What will you do with this
only tool and is it a wise decision if the spot exchange rate turns out to be 0.9700 three months
later? .

d. (5 points) If the exchange rate-also-has a chanceto-goto 0.9620 euro per 1 CHF instead of
the 0.9660 predicted by the forward rate (ie. it can go either way), is there still a reason to hedge
the exchange risk with a forward contract?
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1. (18%) A recent study looked into the amount of debt accumulated by recent college graduates. The study
found that among those who had graduated with debts from student loans, 33% had sold possessions since
graduating. Among those who had graduated free of debt, only 17% had sold possessions since graduating.
(1) Express these two percentages as conditional probabilities. (4%)

(2) Give a short description of the associated sample space.  (2%)

(3) If the proportion of having debt after graduating is 15%, then determine the proportion of recent college
graduates who sold possessions after college.  (6%)

(4) Determine the proportion of recent college graduates having loan among those who sold possessions after
college. (6%)

2. (16%) The following data present 209 secondary school students about height (short or not) and whether or not
the student had ever been bullied in school.

Ever Bullied?
Height Yes No
Short 42 50
Not short 30 87

(1) Use the z-test t6 verify whether the proportion of being bullied for short students is higher than that of
students being not shorts.  Use a=.05. (8%)
(2) Use the chi-squared test to verify whether there is a relationship between height and the likelihood of]
having been bullied. Use a=.05. (8%)

3. (16%) Suppose that we wish to test the hypothesis '
H,:u=65 kilograms,
H,:pu>65 kilograms,
for the weights of male students at a certain college using an a=.05 when it is assumed that the weights follow]
a normal distribution with known ¢ =5.
(1) A random sample of 20 male students taken from this college yields a sample mean of 67.5 kilograms. Do
the data support this hypothesis? (8%)

(2) Find the sample size required if the power of our test is to be 0.99 when the true mean is 66.5 kilograms.
(8%)

4. (20%) Three different machines, M;, M,, and M3 are to be considered in the assembling of a toy car. Four
operators are to be used in a randomized block experiment to compare the machines. The machines are]

assigned in a random order to each operator. The operation of the machines requires a certain amount of
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physical dexterity, and it is anticipated that there will be a difference among the operators in the speed with|
which they operate the machines. The following times, in minutes, were recorded for assembling the toy car.

Operator 1 | M, 35 M; 29 M; 26
Operator 2 | M, 28 M; 31 M, 34
Operator 3 | M3 27 M; 25 M, 31
Operator 4 | M, 24 M, 35 M3 30

speed. (10%)

speed. (10%)

examination (dependent variable) are shown below:

(1) Test the hypothesis Hy, at the 0.05 level of significance, that the machines perform at the same mean rate of

(2) Test the hypothesis Hy, at the 0.05 level of significance, that the operators perform at the same mean rate of]

5. (30%) The grades of a class of 9 students on 2 midterm report (independent variable) and on the final

Midterm 77 55 70 73 83

92 94 P9

68

Final 82 67 78 56 69

87 98 e |

65

Below shows the ANOVA results.

level of significance. (3%)

ANOVA
Degree of freedom SS MS F p
Regression 1 (a) (c) 10.45
Error 7 ' (b) (d)
Total 8 Toele
Coefficient Standard error T
Intercept  (e) 19.67 0.76
Midterm () 0.25

(1) Please ﬁll out cells (a) to (f) (calculate to two decimal points) (12%)

(2) What is the critical value of F to be significant at a=0.057 (3%)

(3) Estimate the linear regression line (calculate to two decimal points). (3%)
(4) Test the hypothesis that § (slope of the regression line) = 0 against the alternative that B+ 0 at the 0.05

(5) Use the data from ANOVA to calculate the coefficient of correlation between the midterm report and the ﬁna1|
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examination. (3%)
(6) Estimate the final examination grade of a student who received 80 on the midterm report. (3%)
(7) Construct a 95% confidence interval for the average final examination grade of students who make a 80 on|
the midterm report. (3%)

Percentage Points of the£ Distribution; ¢,
P(T>¢,4)=a

a
0.40 |1 0.30 | 0.20 | 0.15 { 0.10 | 0.05 | 0.025 | 0.02 | 0.015 | 0.01 {0.0075 0.005 | 0.0025 ; 0.0005
0325(0.727 1 1.376 1 1.963 | 3.078 | 6314 | 12.706 | 15.895 | 21.205 | 31.821 | 42.434 | 63.657 | 127.322 | 636.590
0.28910.617 | 1.061 | 1.386 | 1.886 | 2.920 | 4.303 | 4.849 | 5.643 | 6.965 | 8.073 | 9.925 | 14.089 | 31.598
0.27710.584 | 0.978 | 1.250 } 1.638 [ 2.353 .| 3.182 | 3.482 | 3.896 | 4.541 | 5.047 | 5.84]1 | 7453 | 12.924
0.271]0.569 | 0.941 | 1.190 | 1.533 | 2.132 | 2.776 | 2.999 | 3.298 | 3.747 | 4.088 | 4.604 | 5398 | 8.610
0.267 { 0,559 1 0.920 | 1.156 | 1.476 | 2.015 | 2.571 | 2.757 | 3.003 | 3.365 { 3.634 | 4.032 | 4.773 | 6.869
0.265]0.553 [ 0.906 | 1.134 { 1.440 | 1.943 | 2.447 | 2.612 | 2.829 | 3.143 | 3.372 | 3.707 | 4.317 | 5.959
0.263 1 0.549 10.896 | 1.119 | 1.415 | 1.895 | 2.365 { 2.517 | 2.715 | 2.998 { 3.203 | 3499 | 4.029 | 5.408
0.262 | 0.546 | 0.889 | 1.108 | 1.397 | 1.860 | 2.306 | 2.449 | 2.634 | 2.896 | 3.085 | 3.355 | 3.833 | 5.041
0.261 ] 0.543 | 0.883 [ 1.100 | 1.383 | 1.833 | 2.262 | 2398 | 2.574 | 2.821 | 2,998 | 3.250 | 3.690 | 4.781
10 ]0.26010.5421 0.879 | 1.093 | 1.372 | 1.812 | 2.228 | 2.359 | 2.527 | 2.764 | 2.932 | 3.169 | 3.581 | 4.587
11 | 0.260 | 0.540 | 0.876 | 1.088 | 1.363 | 1.796 | 2.201 | 2.328 | 2.491 | 2.718 | 2.879 | 3.106 | 3.497 | 4437
12 10.25910.53910.873 1 1.083 | 1.356 | 1.782 { 2.179 | 2.303 | 2.461 | 2.681 | 2.836 | 3.055 | 3.428 | 4318
13 [0.259)0.538 | 0.870 [ 1.079 | 1.350 { 1.771 | 2.160 | 2.282 | 2.436 | 2.650 | 2.801 | 3.012 | 3.372 | 4.221
14 10.25810.537 1 0,868 | 1.076 | 1.345 | 1.761 | 2.145 | 2.264 | 2415 | 2.624 | 2971 | 2977 | 3.326 | 4.140
15 1 0.25810.536 | 0.866 | 1.074 | 1.3411.1.753 | 2.131 | 2.249 | 2.397 | 2602 | 2.746 | 2.947 | 3.286 | 4.073
16 10.25810.535 | 0.865 ] 1.071 | 1337 | 1.746 | 2.120 | 2.235 | 2.382 | 2,383 | 2.724 | 2.921 | 3.252 | 4.015
17 | 0.25710.534 | 0.863 | 1.069 | 1.333 | 1.740 {"2.110 | 2.224 | 2.368 | 2.567 | 2.706 | 2.898 | 3.222 | 3.965
18 10.25710.534 { 0.862 | 1.067 | 1.330 { 1.734 | 2.10]1 | 2.214 | 2.356 | 2.552 | 2,689 | 2.878 | 3.197 | 3.922
19 {0.25710.533 | 0.861 | 1.066 | 1.328 | 1.729 | 2.093 | 2.205 | 2.346 | 2.539 | 2.674 | 2.861 | 3.174 | 3.883
20 §0.25710.533 { 0.860 | 1.064 | 1.325 | 1.725 | 2.086 | 2,197 | 2.336 | 2.528 | 2.661 | 2.845 | 3.153 | 3.850 s
21 10.257]0.532 | 0.859 | 1.063 | 1.323 | 1.721 | 2.080 | 2.189 | 2.328 | 2.518 | 2.649 | 2.831 | 3.135 | 3.819
22 10.256 | 0.532 | 0.858 | 1.061:(.1.321 | 1.717 | 2.074 | 2.183 | 2.320 | 2.508 | 2.639 | 2.819 | 3.119 | 3.792
23 10.2560.532]10.858 {1.060 | 1.319 11,7141 2.069 | 2.177 | 2.313 [ 2.500 | 2.629 | 2.807 | 3.104 | 3.768
24 10.2560.531 {0.857 | 1.059 | 1.318 ) 1.711] 2.064 | 2.172 | 2.307 | 2.492 | 2.620 [ 2.797 | 3.091 | 3.745
25 102561 0.53110.856 [ 1.058 | 1.316{ 1.708 | 2.060 | 2.167 | 2.301 | 2.485 | 2.612 | 2.787 | 3.078 | 3.725
26 10.256]0.53110.856 | 1.058 | 1.315] 1.706 { 2.056 | 2.162 | 2.296 | 2479 | 2.605 | 2.779 | 3.067 | 3.707
27 10.2560.531{0.85511.057 11314 | 1703} 2.052 | 2.158 | 2.291 | 2473 | 2.598 | 2.771 | 3.057 | 3.650
28 10.2561 0.530 1 0.855 { 1.056 | 1.313 | 1.701 { 2.048 | 2.154 | 2.286 | 2.467 | 2.592 | 2.763 | 3.047 | 3.674
1,29 10.256] 0.530 | 0:854 1 1.055 | 1.311 ] 1.699{ 2.045 | 2.150 | 2.282 { 2.462 | 2.586 | 2.756 | 3.038 | 3.659
30 {0.256{0.530{0.854 | 1.055 | 1.310 | 1.697 | 2.042 | 2.147 | 2.278 | 2.457 | 2.581 | 2.750 | 3.030 | 3.646
40 [0.255]0.529 | 0.851 {1.050 | 1.303 | 1.684 | 2.021 | 2.123 | 2.250 | 2.423 | 2.542 | 2.704 | 2.971 | 3.551
60 |0.2540.527 [ 0.848 | 1.045 | 1.296 { 1.671 | 2.000 | 2.099 | 2.223 | 2390 | 2.504 | 2.660 | 2.915 | 3.460
12010254 1 0.526 | 0.845 | 1.041 | 1.289 | 1.658 | 1.980 | 2.076 | 2.196 | 2.358 | 2.468 | 2.617 | 2.860 | 3.373
o 10.25310.524 [0.842]1.036 | 1.282§ 1.645) 1.960 | 2.054 | 2.170 | 2.326 | 2432 | 2.576 | 2.807 | 3.291
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Table of the Chi-square Distribution f \|\><a

Zl(l;v
a= |n9s 0.99 0.9% 0973 093 (1] 080 4.20 010 005 19025 0.02 0.1 0,003 G.001 =
V=1 goonm Q0007 botess  onpoes  D.00303 OOISE 00642 1642 2706 3841 5024 5412 6.635 187 10827 | v=1
21 0.0100 10200 0.0404  0.6506 0.0 0211 0446 3219 4605 5.991 7378 7824 4210 10597 13815 2
30077 115 0.185 0216 0.352 00.3% 1005 4.642 6251 7.815 9.348 9837 11245 12838 16268 3
410207 0.297 0420 0.484 0711 Lhg 1649 5989 71 9488 11143 11608 13277 14860 18465 4
51042 0.554 0752 0.831 1.145 1610 2345 1289 9236 U0 12832 13388 15086 10750 20517 5
6| 0676 ' 0872 1.134 1.237 1.635 2204 3070 K358 645 12502 14449 15033 16812 3BS48 22457 6
710489 1.239 1.564 1.690 2,167 2633 3822 gm0 12.0M7 14067 16012 16622 18475 20278 2432 7
811344 1.646 2032 2180 2731 3400 4594 11030 13362 15507 17535 IR468 20490 21955 26125 &
0| L73s 2088 2532 2700 3325 4168 5280 12242 14684 16919 10023 19679 21666 23589  17.877 9
10§ 2156 2558 3059 347 1.940 4865 6170 13442 15987 18307 2048 2Li6l 2320 25188 2058R 10
11 | 2,603 3.053 .60 1816 4.575 5578 689 14631 17375, 19675 20920 22618 24725 26,757 31.264 1i
123074 337 4.178 4404 $.226 6304 7.807 15812 18549 21026 23337 24.054 26217 28.300 32909 12
13 | 3565 4.107 4.765 5.009 5892 2042 £.633 16985 10812 22362 24736 25472 27688 20RIS 34528 13
141 4.075 4.660 5368 5.629 6.5 7700 9467 IR1S1 21064 23685 26110 26873 29041 31319 36323 4
15 | 4.601 5.229 5.985 6262 7.261 8547 10307 19311 22307 24996 27488 28250 30578 32801 37.697 15
16 [ 5.142 5812 6.614 6.008 7.962 9312 1152 20465 23542 26206 28845 20633 A2000 34267 39232 16
17 | 5.697 6.408 %S 7.564 672 10,085 12002 21605 24769 27587 30091 30995 33409 3578 40700 17
“18 | 6.265 7.013 7.006 8.231 9390 10865 12857 22760 25080 28RV 31526 32346 34805 37056 42312 18
19} 6.844 7.633 £.567 8907 10017 10651 13716 239000 27364 30444 32852 33687 36491 385K 4R8N0 19
20 740 8.260 9.237 259 HLEST 12443 14578 25038 28412 31410 AT 35020 37566 39997 45315 20
21 | 8.0M 5.897 9.915 10283 11591 13240 15445 26171 20615 32671 35479 36343 383 41400 46797 21
22} 8.643 9.332 JADD 10982 12238 14041 16314 27300 30813 33924 36781 37659 40289 42796 48268 2
231 9.260 10,09 11293 10688 13091 14848 1TI87 28429 32007 351720 38076 38U 41638 44.18) 4072 3
24| 9886 10856 11992 12401 (13848 15650 18062 20553 33096 36415 39364 40270 42,080 45558 51179 24
25 1 10520 11524 | 12697 13020 14611 16473 18940 30.675 34382 37652 40646 41566 443M4 46928 52.620 25
F - Distribution [0t = 0.05 in the Right Tail)
\ df Mumerator Degrees of Freedom
ol ANCLE I 2 3 4 5 6 7 5 9
i 161.35 19550 23571 224,58 23016 233.99 236,77 238.88 240.54
2 18.513 15,000 19,16 19.247 19.296 19.330 19.353 19.371 L9385
3 10,128 w.5521 @376 91172 9.0135 B.95 £8867 85452 8.5123
4 77086 . 99443 65914 £.3842 52561 6. h6 3 60942 60410 69988
5 H.60FY 5.THGL 54W5 B.1922 5.0803 39303 4 8759 3 8183 4.372%
& 39874 51433 g 757 45337 43874 42839 42067 41468 4.{2‘)0
i 35914 47574 4,3465 #1203 39715 3o 37870 3.TRRT 36767
& 53177 45590 30662 38379 3.6875 25806 35005 3.4351 3.35%1
E 9 51174 & 2565 38625 3.633) 3.4817 3.3738 32927 32296 31789
= w 4 9646 41028 . 37085 34780 33258 32172 3.1355 3.0317 3.0204
@ 1) 3.8343 3.9823 1R 3.3567 3 20389 3.0946 30123 29450 28962
,_?_E 12 4,79472 3.8853 3.4903 3.2592 3.4059 299561 29134 2 8486 2.7964
- 13 486672 3B056 32105 ENTL] 30254 29153 ?..f:?Zl 2.7669 27144
3 14 46001 37389 33339 34122 29582 28477 20642 2.6987 26458
® 5 2.5431 36823 32574 30558 28013 27005 27068 26408 25876
’5;, 11 &, 4934y 3HA3T 3.2380 3.0069 28524 2.7-413 2HET2 25911 28377
@ 17 34513 33915 519638 2.9647 2 R100 26987 26143 2.5480 24943
Cj 18 44139 31,5546 3.1599 29277 27728 26613 25767 2.5102 ;.4;6;
2 19 3 .3807 35219 3.1274 2.8951 27401 26283 25435 24768 24227
2 20 43512 34928 30954 2.8661 27109 2.59%0 25140 24471 23928
E o 3.3248 34665 3.0725 28401 2 6845 2572% 24875 24205 2.3660
< 22 43000 34433 1.0491 28167 26613 2.5491 24638 2.3965 2.3419
& = 42793 34221 30280 27955 26300 2.5277 2.4422 2.3743 -2'3'201~
O 24 4.2597 34028 30038 22,7763 26207 25082 24220 2.355) 2.3002
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(All the calculations and justification process should be clear; otherwise, no point will
be given.)

(1) Evaluate the limit.

tan x

(1a) 8%) lim

(1b) (8%) lim (1+2)"
X->0 X

(2) Find dy g evaluated at the given point

R Y .
= 0
x sm(x) if i p—

(2a2) 8%) y(x)=
0 if =

(2b) (8%) y =sin(cosx) at x=0.

(3) Evaluate the definite integral.

Ga) 8%) [} —

dax

1-x?

(3b) (8%) jo”r-sim dt

(3¢) (8%) I:si114 ¢ dt

# w | T HERBMLEE > RTHS -
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(4) Determine whether the series is convergent or divergent

(4a) (8%) }:h‘(”)

n=}

o0

(4b) 8%) 3

n=1 n

(5) Ella deposits $10000 into an account in which interest accumulates at the rate of
4% per year, compounded continuously. She plans to withdraw $2000 per year.
This is modelled as the following differential equation

dQ(’) = 0.040(1) - 2000.

(Sa) (8%) Solve the differential equation.
(5b) (5%) How long does it take for her account to be exhausted? (You may use the
facts: In5=1.6094 and In2=0.6931.)

(6) (15%) A manufacturer supplies refrigerators to two stores, A and B. The manager
estimates that if, x units are delivered to store A and y units to store B each month,
the monthly profit will be P(x, y) hundred dollars, where

P(x,y) =-0.02x* —0.03xy —0.055* +15x +40y —3000.
Each month, the company can produce. exactly 700 refrigerators. How many

refrigeraiors should be supplied to store A and how many to store B to maximize
monthly profit?

, *‘WX%A%L% AP -
# il IR b
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