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Math 10170, Exam 2
April 27, 2015

e The Honor Code is in effect for this examination. All work is to be your own.
e You may use your Calculator.

e The exan lasts for 50 minutes.

e Be sure that your name is on every page in case pages become detached.

e Be sure that you have all 10 pages of the test.

PLEASE MARK YOUR ANSWERS WITH AN X, not a circle!
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Multiple Choice

1.(6 pts.) Let X denote the number of runs in a sequence of five shots by a basketball
player with an 80% chance of making a basket on every shot. The probability distribution
of X is shown below. What is the expected value of X?
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2.(6 pts.) For a particular martial arts group a match in competition is allowed to last at
most five rounds. However, the match may be ended and a winner declared in any round
prior to the fifth because of a knockout, a submission or if one competitor is deemed
unfit to carry on. The distribution shown below shows the probability distribution of
the random variable Y, where Y denotes the number of the round in which a match will
end. The expected value of Y is E(Y) = 3 What is the sta.nda.rd deviation of Y.
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3.(6 pts.) The following picture shows the probability density functions for the quarter-
back rating per week(a composite statistic) for two NFL Quarterbacks, QB1 and QB2.
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Which of the following is true?

The probability that QB2 will have a quarterback rating > 60 FALSE
(a) on any given week is approximately equal to the probability that QB1 will have a
quarterback rating > 60 on that week. AREA cunPé QR 2 carve (o Q,({H@ggo
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4.(6 pts.) On Circuit training day, Coach McEvil randomly assigns each of his ten players
to a different starting point on the circuit.
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Three of the circuit training spots have weights, two have plyometric equipment, 4
have agility training equipment and the other spot has climbing ropes. Alfred Agassi is
first in line to be assigned to a spot and Bertie Bean is second. What is the probability
that both are assigned to start at a spot with weights? (A tree diagram may help you
solve this problem.)
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5.(6 pts.) A ball is thrown directly upwards at a speed of 10 meters per seeond. What
{s_g_e_gm.xxmum height above the starting point reached by the ball? (Recall the force
of gravity is given by —9.8 meters per second.) <~ can mMake X =0

Srraight Zive  Homord

a) approx. 9.25 meters . .
A 2 EQunTioNs v[{—):\/ﬁ--'q‘?"
,‘(:é approx. 5.1 meters 3 i é
: SO O =R =
c) approx. 17.2 meters &
()= x, +yb- LE

(d) approx. 1.02 meters : Er
h= -4 .9
(e) approx. 14.96 meters o +/0C-4
@ Max Helc[k% \/e[bukl o
- [N02 Sec.

6 Jo-q8t=0 3 £ = =
bHew €<= [,02 Sec. /‘/e:?'/tl':rvlﬁx Hetq}. f=
004 062) =4 ,9C€1-02)" = /0. 2-~S[ = 5. )m.

6.(6 pts.) Find equilibrium points of the following payoff matrix for players R and C:
CINESRCORNN €] ca \MaxC

RI| (24) (1,3) (L7 3.6) | #
R2|(-210) (6, 7) (7 10D (2,-1) |/0

R4{ (36)¢c (7, 9) (1,3) (1,2) | %
Maxe| 3 F F z !
(a) There is a unique equilibrium point at R1C2

(b) There is a unique equilibrium point at R2C1
(c) There is an equilibrium point at the points R4C2 and R3C4 only
;ﬁq There are equilibrium points at the points R2C3, R4C2 and at R3C4. only

o v
(e) There are no equilibrium points
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7.(6 pts.) In a simplified model of a tennis serve, the server must decide whether to
serve to the receiver’s forehand (F) or to the backhand (B). The receiver must antici-
pate whether the serve will come to the forehand (F) or the backhand (B). For players
Robert(R) and Carl(C), it is estimated that
o if Robert serves to the forehand (F) and Carl anticipates correctly, then there is
a 50% chance that Robert will win the serve. FF > 2
e On the other hand if Carl does not correctly anticipate the serve to the forehand,
there is a 70% chance that Robert will win theservee. F 8 = 710
e if Robert serves to the backhand (B) and Carl anticipates correctly, then there is
a 40% chance that Robert will win the serve. BR>40
e On the other hand if Carl does not correctly anticipate the serve to the backhand,
there is a 60% chance that Robert will win theserve. R~ = 40O

Which of the following shows the correct payoff matrix for Robert for this constant
sum game?

Carl Carl
F B F B
(a) F| 50 40 (b) F| 40 60
Robert Robert
B| 70 60 B| 50 70
Carl Carl
F B F B
(>< F[ 50 70 (d) F| 50 30
Robert g Robert
B| 60 40 B| 60 40
v v
Carl
F B
(e) F| 70 50
Robert
B 60 40
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Partial Credit
You must show your work on the partial credit problems to receive credit!

8.(12 pts.) The following shows data for 50 consecutive passes for quarterback Drew

Brees show w ether each as com lete(C) or incomplete (I):
fZCIICIC CCCCCCCCII

© CCICCC
IICC[ICCC CICCCCCCCCC{
(a) How many runs (of C's and I's) are there in the data?
/7 Rumws

(b) If X denotes the number of runs in a randomly generated sequence of C’s and I's of
length N with N¢ C’s and N; I's, X has an approximately normal distribution with

E(X)=2N1‘:,N'+1 and o(X)= (—N})—fi‘l—z—)
Applying this distribution to the case given above, what is the Z score of the above
b d set of data?
o se;;_se;oaa EC’() — 2(37‘)[13) +1 =20 2 L= M
= b, . 2 .
N =#CS 3T ot)- J(f‘i B R
N < #T5 7 13 Rl
Z -Senf ff’-’"‘” o bser g ’l)(—?[q
@\ /9~ 20-24 L
B - “555 = —oeus

(¢) Using your knowledge of the empirical rule, would you say that the above data was
randomly generated or not? Jus fy your answer.
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9.(12 pts.) Suppose a soccer player kicks a ball on a level playing field with an initial
speed of 20 meters per second at an angle of 30° to the horizontal. We assume that the
force of gravity (9.8mm/s?) is the only force acting on the ball.

(a) Give a formula for the horizontal velocity of the ball after ¢ seconds; (vz,(t)), and a
formula for the vertical velocity of the ball after ¢ seconds; ('uy(t))

V[é)- “‘ \/Gw(p)

c 20 ew (30°) = ao( . 8 46) '—{/4 32#;'
\/ o) = e "18".4}& E
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(c) What is the horizontal distance travelled by the ball at the time when it first hits the
ground? . -
Hok 7mmp{ pw/,ml’ Ao e /:aﬂé,/
2
re E=9 [1.02)= 2.04 sec,
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10.(14 pts.) Roger and Connor are fencers who frequently face each other in the sabre.
The payoff matrix for each bout is shown below, where both players can either attack
directly off the line (A) or hold back (H). The payoff for Roger is shown as the expected
number of points he will win in the bout for each situation. This is a two-person zero

sum game. MAaY v 5
Connor
A H i N
A 3 8 3
Roger (2 b
H .5 2 2
e d
Show your work to get credit for the following questions:
(a) Does this matrix have a saddle point?
No
(b) What is Cthe optimal) mixed strategy for Roger? A e Q-0 S
-p) e g Lol o g
P =P ? fard)-(b+0) 3+.2) - (
” z ~e 3 .2 ‘g,
3 5" e & 8
n—
(c) What is the optimal mixed strategy for Connor? d b «2 - ¥
! eAhme s
=

(,‘111,) oA

4
2.
&
(d) What is the value of the game?
L. ad-be (. 3)-2) = (. L8)
-~ % - ¥
2 06 - o _ —. 34
—'% — 8
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11.(20 pts.) These 20 points are for the take home part of your exam. You may use this
page for rough work.
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