Sanple Test 2 for Stat. 224

1. a) Wsing the following 10 randomdigit pairs, sinulate 10 val ues
of the discrete randomvariable X with probability density
function

X = 0 1 2 3

pr ob. .12 .12 . 60 .16

Random D gi ts

16 87 16 55 409 6 0 14 19 92 52

How many 2's in your list of sinulated val ues?

b) Three i ndependent nornmal random variables X Y, Z have
respective nean and standard deviation as foll ows

random st andard
vari abl e mean devi ati on
X 2.0 0.8
Y 1.2 0.2
Z 1.6 0.4

Fi nd
(i) E(3X - 2Y + 2

(i1) Var(3X - 2Y + 2)

What di stribution does the randomvari able 3X - 2Y + Z have?



2. a) A pair of continuous randomvariables X Y have the joint
probability density function

f(x,y) = 3/4 (x+y)
on the triangular region with vertices (0,0), (1,0) and (1, 2),

= 0 el sewhere. (Thus the hypotenuse of the triangle has
equation y = 2x.)

Fill in the marginal p.d.f. for X

f(x)

0 X <0or x >1

= 0<x <1

b) The probability that a standard nornmal randomvariable Z |ies
between a and -a is .8664.

Find a.



3. a) The manufacturer of a new fiberglass tire clains that they
will last longer than the old tires which had an average life
of 40,000 mles. To check this claim a sanple of 12 tires
is tested with their lifetines (in 1000°s of mles) being as
fol | ows

Tire 1 2 3 4 5 6 7 8 9 10 11 12
Life 38.1 40.2 42.8 36.5 42 39.8 42 41 44.8 37.2 43 41

Test the manufacturer’s claimat the 5% significance |evel.

b) The P-value for the hypothesis test H,:p=p, versus H, :u <y,
turned out to be .042.

(i) Wuld you reject the null hypothesis at the the 5%
significance | evel ?

YES NO (Grcle one)
(ii) If the alternative hypothesis was H :p#p, and the
exact sane sanpl e data were obtained, what woul d the

P-val ue be now?

(iii) If you were trying to persuade your boss that the
alternative hypothesis was true, would you prefer a

large or small P-value? (Crcle one)



4. a) There are two different choices of a catalyst to stinmulate a
chem cal process. To test whether the variance of the yield is the
sanme no matter which catalyst is used, a sanple of 10 batches is
produced using the first catalyst and 12 using the second. If the
resulting data is §°=.14 and S?=.28, can we reject, at the 10%
significance | evel, the hypothesis of equal variance?

b) An ordinary 6-sided die is rolled repeatedly until the first 6 is

obtai ned. This experinent is done 100 tines and X denotes the
average nunber of rolls needed in the 100 experinents.

Using the Central Limit Theorem find P(X > 6.5).

[Hnt. For a geonetric randomvariable X with success probability
p, E(X) = 1/p and Var(X) = (1-p)/p>.]



5.

The | ocal Denocratic Party Conmttee wants to determ ne the proportion p
of the electorate favoring their candidate. |If they want 95% confi dence
that their sanple proportion is correct within 2 percentage points, how
| arge a sanple will be needed?

Suppose now a random sanple of this size is surveyed and it turns out
that 56% of the sanple favor the Denocrats.

Explain briefly in your own words

(i) why it is not technically correct to say that “The probability
that p Iies between 54% and 58%is .95".

(ii) the precise sense in which it is correct to say that p lies
bet ween 54% and 58% wi t h confi dence . 95.



