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For Questions 1 to 7, show your calculations in detail on the answer sheet.
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1. (10%) Evaluate the limit ’lcl_r’l;l) .

x

2. (10%) Find the area of the region bounded by the graphs of f(x) = —x2 + 2x
and g(x) = 3x3 — x% — 10x.

sinvx
= dx.

O

. (10%) Evaluate [

4. (10%) Find the values of x for which the power series is convergent:

2
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. (10%) Find 2 if y = tanh~1(cos2x).
dx
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. (35%) Let wy denote the terminal wealth of a uni-dollar investment after T
periods. Consider two possible cumulative distribution functions (CDFs) for wy

as follows.
Inwr ~N(Tug, To?) if the CDF F(wy) is considered
Inwy ~N(Tyg, Tod) if the CDF G(w;) is considered’

where N(u,0%) represents the normal distribution with the mean to be u and
the variance to be 2. For any utility function U’(-) = 0, the expected utility
under F or G is

EpU(wr) = [ U(wr)dP(wy) for P=F or G.

Last, ¢(c) = [©_ %e_xz_zdx is the CDF for the standard normal distribution.
6.1 (5%) Find wy such that F(ws) = G(ws).

6.2 (10%) Suppose that gz > og. Prove fow’.'[G(wT) — F(wp)]ldwr < 0.

6.3 (20%) Consider a utility function

Wr if Wy <M
Ulwr) = {M [1n (%) + 1] if wp > M’

where M is a positive constant, and the expected utility under F is
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ExU(wr) = [ U(wr)dF(wr) + [, Ulwr)dF(wr) =1 +1I..

ln M- Tﬂ.p

6.3.1 (5%)Provethat 0 <I < M¢( ).

6.3.2 (10%)If II canbe expressed as M[atb(ﬁ) +ye% /2] whatare a,
B, v,and §?

633 (5%)Whatis lim = EpU(wr)?

22
7. (15%) Define @(c) = f -*-—-e ~Zdx to be the cumulative distribution function
for the standard normal distributionand a > 0 and b > 0.
7.1 (5%) What is }i_‘& e &(—b.fy) if a > b?/2?

7.2 (5%) What is Jm e® ®(—b.fy) if a < b?/2?

bZ
7.3 (5%) Whatis lim e T Ay B(=b7)?
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