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1. [3pt] You toss a coin 7 times. What is the probability that
the resulting sequence wilbe HT TTHHH ?

2. [3pt] You again toss a coin 7 times. What is the probability
that the last three tosses will be in the sequence HH H 7

3. (3pt] A certain die is weighted such that probabilities of
showing a 1, 2, 3, 4, 5, and 6 are (3/37), (7/37), (5/37), (3/37),
(7/37), and (12/37) . What is the probability of throwing two
2’s in succession?

4. [3pt] If this die is thrown twice, what is the probabilty that
the first throw will be a 5, and that the second throw will not
be a 57

5. [4pt] If two such dice are thrown, and you are told that the
sum of the two is 10 or larger. What is the probability that the
result was a pair of 5’s?

6. [5pt] How many times would you have to throw this die to
have the probability of throwing a 2 exceed 70 percent?

7. [4pt] This die is thrown twice in succession. What is the

probability that the first result is odd and that the second result
is greater than 47

8. [4pt] A group of 14 people all agree that they want to hang
out together once per week. Unfortunately, each of them is al-
ready scheduled for one other meeting each week. For example,
Amy plays softball once per week, Bob plays poker once each
week, Cindy volunteers at a shelter once per week, etc. Nobody
is willing to meet on the same day as their other meeting. What
is the probability that everybody will be available to meet on
Saturdays?

9. [5pt] A weighted coin has a probability 0.72 of showing
heads when flipped. This coin is tossed three times. What is
the probability that the number of heads minus the number of
tails (H-T) is a) equal to -3, b) equal to -1, and c) equal to 07

10. [5pt] For the same coin as above, what is the probability
that the number of heads minus the number of tails (H-T) is
a) equal to +1, b) equal to +2, and c) equal to 37

11. [5pt] This same coin is repeatedly tossed three times, and
the number of heads minus the number of tails (H-T) is com-
puted for each set of three tosses. What are a) the mean value
of (H-T), b) the variance of (H-T), and c) the standard devia-
tion of (H-T)?

12. [6pt] Part of the kinetic theory of gases states that the
probability of a gas molecule traveling a distance between x
and x+dx before colliding with another molecule is

ke> dz,

where )\ is a constant which depends on both the type of gas
and on the temperature, and k is a constant of proportionality.
If A = 51 microns, determine a) the value of the constant k,
and b) the "mean free path” of molecules in this gas (i.e., the
average distance traveled by a molecule before it collides with
another).

13. [5pt] Determine a) the probability that an individual
molecule of this gas will travel further than 1.9 before a colli-
sion, and b) the probability that it will travel a distance between
A and 1.9) before a collision.

14. [5pt] You take a handful of 15 normal pennies, and throw
them onto a table. What are the probabilities of a) having 3
of them show heads, b) having 8 of them show heads, and c)
having 13 of them show heads?

15. [5pt] For 15 pennies, what are a) the probability of getting
fewer than 10 heads, b) the probability of getting at least 13
heads, and c) the probability of getting between 10 and 13 heads
(inclusive)?

16. [2pt] For 15 pennies, what is the mean (most likely) number
of coins that will show heads?

17. [5pt] A normal distriubtion has unknown values of y and
o. What is the probability that the next measurement will be
a) within 1o of g, b) within 20 of u, ¢) within 3 of , and d)
within 1.350 of p. Use at least 5 sig-figs.

18. [6pt] On your way to the bank, you drop a bag of 4100
pennies on the floor. What is the probability that the number
of them that are showing heads is between 2040 and 2060 (in-
clusive)? Use 5 sig figs. Sorry! It doesn’t look like MathCAD
will be much help on this problem...

19. [5pt] A certain person recieves an average of 9 email mes-
sages every day. In 2010 (which is not a leap year), a) on
how many days should this person expect to receive exactly 9
messages, b) on how many days should this person expect to
receive less than 9 messages, ¢) on how many days should this
person expect to receive only 1 message? Answers should not
be rounded to the nearest integer; you are reporting averages.

20. [5pt] For the same person, a) on how many days should
this person expect to receive exactly 14 messages, b) on how
many days should this person expect to receive more than 14
messages, ¢) on how many days should this person expect to
receive no messages?

Continued on next page...
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21. [5pt] A scientist makes 8 measurements of x and 10 mea-
surements of y:

x data: 7.97.88.1827.88.08.07.7
y data: 1.03 1.00 1.03 0.95 1.01 0.96 1.02 1.05 1.00 0.96
Determine a) the mean value of x, and b) the probable error

of x (that is, the 50 percent confidence uncertainty; see page
774).

22. [5pt] Determine a) the mean value of y, and b) the probable
error of y.

23. [5pt] Determine a) the mean value of (x + y), and b) the
probable error of (x + y).

24. [5pt] Determine a) the mean value of (x*y), and b) the
probable error of (x*y).

25. [5pt] Determine a) the mean value of (x%sin(y)), and b)
the probable error of (x3sin(y)).

26. [5pt] Determine a) the mean value of (In(x)), and b) the
probable error of (In(x)).

27. [6pt] A scientist makes 30 measurements of the voltage of
a certain solar cell:

3.29, 3.78, 3.85, 3.68, 4.29
2.64, 3.38, 3.73, 3.53, 3.33
3.42, 3.75, 3.40, 3.56, 3.69
3.69, 3.43, 3.07, 3.09, 3.77
3.03, 3.23, 3.65, 4.14, 3.13
3.32, 3.67, 4.26, 3.33, 3.75

For this data, determine a) u, b) o, and ¢) om.
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Problem 21 through 26

70 103 i:=0..7 i:=0..9
Xti= V.. 1= V..
78 1.00 Y
8.1 1.03
8.2 0.95
X =
78 1.01
y=
8.0 0.96
8.0 1.02 nx = length(x)  ny := length(y)
7.7 1.05
1.00
0.96 )
Averages : Probable Errors (p. 774):
Ly >
T onx xi px = 7.938 "
xi rx = 0.6745- J ———ﬁ)—— rx = 0.0401829
. nx-(nx —
1 I
= e . 2
W= ( _ yyn) By = 1.0010 Z(yyi' by)
1 . R
1y = 0.6745- ‘J X [y=00072820
ny-(ny — 1)

The following results use the same technique of propagation of uncertainty that we always
use in Lab, namely that Af(x,y)2 = [(df/dx)Ax]? + [(df/dy)Ay]? + ...

pxplusy = px + py {pxplusy = 8.938 | rxplusy = \/ w2+ ry2 [rxplusy = 0.04084 |
pxtimesy := px-jty |_u.xt1mesy =7.945 | rxtimesy := \l (p.x-ry)2 + (p,y-rx)2 Irxtimesy = 0.07042 |

2

s 3 — 2
px3siny := px” -sin(py) l_ux3s1ny—421.084 ] rsiny = J(3p.x2-sin(p,y)-rx) + (p.xs-co s(uy)-ry)
rx3siny = 6.69
1 :
rlnx := —-rx rinx = 0.00506

plinx := In(px) pinx = 2.072



P14A 3.29 3.78 3.85 3.68 4.29
2.64 3.38 3.73 3.53 3.33
342 375 34 3.56 3.69
3.69 3.43 3.07 3.09 3.77
3.03 3.23 3.65 4.14 3.13
3.32 3.67 426 3.33 3.75

x0 =

The following stuff just converts the 2D array into a 1D array.

i:=0.29 X = x0

i
.,6 ’ -
mod(i )trunc(6)

o= _1__2 X. fr=3.52933 | [Voltg

o= | (xi— p,)z [o=0.36629 | |Voitg

o [om = 0.06688 |[Voltg




