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PartI: ##k % (50 points)

1. (10 points) -
Prove that if {x,/) is homogeneous of degree k, then
a. @mﬂ Qf{%,yl is homogeneous of degree &-1.
Fxy) é}‘( x,¥)
h. I e @ —ﬁ{:ﬁ.y}
2. (10poinis)
a7 Snm]wmlsaposluvemlnger ﬁndﬂxTaylurs*c@mmfm(lﬂ)
b.  Show that :
(a+b)":a"+(mJa"‘b+(mJa"zbz+--++[ﬂ}b".
b 2 m
3. {10 points)
Evaluate the following limits.
. x 434
a, lﬂ:ll T
b. EIHI
4, {10 points)

- a. Show that the function f{x) = x"+52°+2¢-2 has an inverse function g.
b.  Compuie g’ (-2}

5. (10 points)
Evaluate ibe following nnﬁgra]s and derivative.

a I;lﬂnir

Gl
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Part II: #:3 (50 points)

I.  Anaccident has occurred on a busy highway between city 4, of 100,000 people, and city B, of 200,000
people. ' It is known only that the victim is from one of the two cities and his name is Smith, A check
of the Tecords reveals that 10% of city 4’s population is named Smith and 5% of city B's population is
named Smith. The police want t0 know where to start looking for relatives of the victim. What could
you {ell them about the probability that the victim is from E'.ltjlf A?

2. Let ¥ denote a random variable with a uniform distribntion over the interval (a, E_:}. |
Show that
E(¥)=(1/2)(a + b) and IF‘(F; ={1/12Ub - aY

3.  Suppose two clectronic components in the guidance system for a missile operate independently, but each
has a length of life governed by the exponential distribution with a mean of 1 {with measurements-in
hundreds of hours). |

(a) Find the probability density fimction for the average length of life of the two components.
(b)Find the mean and variance of this average, using the answer in (a).

4. A scientific laboratory is sent five specimens of tobacco to test for micotine conterd, and finds that they
contain 24, 27, 26, 21 and 22 milligrams of nicotine respectively. Test the hypotheses that these
specimens come from a population (assumed to be Normal) in which the mean nicotine comtent is 22
milligrams. Use a 10% test.

5. A market regearch economist randomly samples 400 people to estimate the average amount spemt last
month on fast-food meals.  Assuming the standard deviation of the population is $20, what is the
probahility that the sample mean will be within $2 of the true mean?  Justify your procedure.,

Note: Tables of the Normal distribution and the ¢ distribuiion are on the other sheet.
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