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law of diminishing marginal returns

market mechanism

production function

competitive advantage

Nash equilibrium

natural monopoly
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3. The following data are derived from country A in 2019 (in billions):
Personal Consumption expenditures 24000
Gross private domestic Investment 12000
Government expenditures on goods and services 3000

Exports 8000
Imports 7000
Depreciation 5000
Taxes 2500
Net interest income from abroad 500
Net transfers from abroad -1000
Foreign investment in the country A 3500
Country A’s investmentin foreign countries 2000

Assume that there is no any statistical discrepancy and otheriransactions. Answer the following questions:

[Your answers will not be counted if no calculation process and/or explanation are provided.]

(a) What is the amount of the country A’s domestic demand for domestic goods? (3%) What is the amount of
country’s GDP? (3%) What is the amount of country A’s private saving? (3%)

(b) What is the amount of the country A’s currency account balance? (3%) What is the amount of country A’s
capital and financial aceount balance? (3%)

(c) What is the balance of country A’s official settlements account?/(4%)

(d) The following statement is true, false, or uncertain? Explaim:
“For individual country, its total saving may not-be-equal to its gross private domestic investment. For the

whole world, total saving must be equal to gross private investment.” (6%)

4. The following data are related to country-A’s-population‘distributiont (in millions) in a year.

Total population: 25
Young (age below 16) population: 3

Institutionalized population: 2
Labor force: 16

Frictional unemployment:
Structural unemployment: 2
[Continued in the next page.]
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Assume that country A has no cyclical unemployment. Moreover, country A’s output is equal to 30 billion (in

real terms), its price level is equal 110, and the nominal wage is equal to W, in the year. Answer the following

questions: [ Your answers will not be counted if no calculation process and/or explanation are provided. ]

(a) What is the labor participation rate of country A? (3%) What is the unemployment rate of country A? (3%)
What is the natural unemployment rate of country A? (3%)

(b) Why is the aggregate demand (AD) curve negatively sloped? Provide and explain at least two reasons. (4%)
Draw the the short-run and long-run aggregate supply (AS) curves for country A. In particular, explain why
the short-run AS curve differs from the long-run. (2%)

(c) Draw AD/AS curves for country A according to the datasgiven above. In particular, lable the short-run and
long-run equilibria of country A in the diagram. (2%)

(d) (continued from (c)) Now, the congress of country A passes alaw that increases the nominal wage rate by
10%. Comparing with the.original equilibrium in (c), what will happen to.country A’s price level, nominal
wage rate, real wage rate, and output in the-short-run equilibrium as well as in the long-run equilibrium?
Draw AD/AS curves to explain. (8%)
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Part I Problems (Multiple choice problems; 50 points; 5 points for cach problem)
. 33 ;‘:ﬁ' K K | 2k I o
1. Which of the following statement is falsc? Iﬁﬁ% A /tt = %"F‘J’_'flﬁ & BRIRT "1- 7

(a) 2 In(22) = < In(z) for z > 0.

dx dx
(b) - cselz) = cot(z) esc(z) for = € (0,7).

(c) %2%((—?). =1+ tan®(z) for z € (~7/2,7/2).

1_21 = In(2) - 2% for = € (—00, ).
d .
(c) E(z" + 2z +1) = 322 + 2 for z € (—00,00).
2. Let f(z) = 1+ 2 for z € (—ouydo).andyletsg(z) == tan(z) for z € (~m/2,7/2). Which of
the following statement is truc?

d g(z) 2xtan(z)
(a) =) ) forz € (-7/2,7/2).

(b) %(f(z) Hg(z)) = 2z + scc(@yfor z € (—742, T/2).

() d%;(f(wmw)) = see?()(1 + %) + 2 tan(c) for = & (Sm/2,m/2):

d
(@) = (ole)) =29(@) for = & (~1/2,7/2).
(e) Nonc of the above statcments is true.
3. Supposc thatyf is a differentiable function such that f'(z) = =f(z) and f(z) > 0 for all
z € (—00,00). Which of the followig statcment is false?

(a) f(z) = f(0)e ® for z € (%00, 0).

(b) f"(z) = flz) for & € (—00,00)-

(c) f is strictly.increasing on (—oc, c0).

(d) Let g(z) = L in(f(z)) for € (00, 00). Then g is a constant function on (—00,00).

dz
(e) lim;eo f(z) =0.
4. Supposc that f is a differentiable function on (—00,00) such that f(z) = az® 4 bz + ¢ for
z € (—1,0) for somc constants a, b and ¢ and f(z) = —0.5 for z < —1. Which of the

following statements is false?
(a) c=a—-0.5.
(b) If f(0) = 0, then f(0) = 2.

(c) If f/(0) =2, then a = 1.
(d) If £(0) =0, then f(z) + f(—a) =0 for z € (-1,1).

{(e) f is continuous at 0.
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5. For k > 0, let Dy = {(z,y) : 0 <z < kr and zsin(z) < y < z} and let A be the area of
Dy.. Which of the following statement is true?

(a) Ay =2m+72/2.

(b) Ag = 4rm + 2n2.

(c) Az =3m+9m2/2.

(d) Ag = 4m+8n2.

(e) Nonec of the above statement is truc.

6. Let f(z,y) = zsin(z? +y) + z + y for z, y € (—00,00). Which of the following statcment

is true?

(2) fley)

(@.9)—(0,0) z(x? + y)
2

a
(b) / flz,y)dy = —z cos(z’#F a) + zcos(z?) + ar + %— for a > 0.
0

(c) a%f(z’ V) 272 cos(:r;2 +y)+ sin(ac2 Ty + L

(d) The tagent plane to the surfacez = f(zyy) at the point (0,0,0)is z = 2z +y.
(e) None of the above statements is truc.

7. Suppose that f is a differentiable function on (0,1) and f is continuous on [0,1]. Which

of the following statemecnt is falsc?

(a) If f(0)f(L) <0, then there exists'a number c€ (0,1) such that f(¢) = 0.
(b) If f'(0x1)F(0.9) < 0, then there exists a number ¢ €(0:1,0.9) such that fl(e) =0.
(c) If £(0) ='0 and f(1)}= 1, then there oxists a numbgr ¢€ (0, 1) such that fl(c) =1.
(d) If f” > Olon (0, 1) andsf'(c) = 0 for some c € (0y1) then f(z) > f(c) for z € [0, 1].
(e) If f(z) = f(1 = &) for &.c[6,1], f(0) > O and f(0.5) = 0, thea f"(0.5) > 0.

8. Define a sequence {an}%2, as follows: Let @y = 1 and @41 = 0.5a, + 1/n for n > 2.
Which of the following statement is true?

(a) limpsoon = 1.

(b) limp—yoo Gn = 0.

(c) limpoo an/n = 0.

(d) 52, nap < oco.

(e) None of the above statements is truc.
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9. Let § = {r: r is a positive number such that Y32, z*/k! converges absolutely for |z| < r
}. Which of the following statement is true?

(a) S is ecmpty.
(b) S is nonempty and r < 1forallr € S.

(c) S is nonempty and if for some r € S, a function f is defined as

zk

k!

138

fle) =

E
il

0
for z € (—r,7), then f'(z) > f(z) for z € (0, 7).
(d) S =(0,00).

(e) None of the above statements_isstrue:

10. Let f(z,y) = 1/(1 + 22 + y?)ford) y € (—=00,00)and let D, = {(z,y) : z° +y? < a?} for
a > 0. Which of the following statement is truc?

(a) /p, f(l', d{@vy) = 7 1a(2).
(b) fp, f(z,0)d(@,y) = win(4).
(c) Jp, flz, y)d(x y) = wIn(6).
(d) [p, f(z,y)d(z,y) = 7 In(8).
(e) None of the above statements isstrue.

Part II Problems (50 points)

Note: For Part II Problems, SHOW YOUR WORK TO GET THE POINTS

11. (20 points) Use Newton’s method to find the zero of f(z) =@% =3 with zo = 2. (Perform
four iterations.)

12. (30 points) Let f(z), F(z) and h(z) be defined as_the following:

f@) = e,
F@==Aﬁm@

(a) (15 points) Find lim,_,o+ h(z).
(b) (15 points) Find limz—ye0 h(z).
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