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 Math 310  Fall 2006  Test #1 Statistics & Probability   ANSWERS                                          
SHOW WORK as if making a solutions guide for students.  Use extra paper if necessary.

     Don' t f orget

#1-3 The scores of ten countries on the PISA*  test  are given below .         labels,

 scales,

5.5  5.2 5.2 5.1 5.8 4.8 4.7 5.5 5.3 3.8        &  legends!

(5) 1. Classify  the data in a  Scores of ten count ries on t he PISA 
 stem-and-leaf  diagram.    3      8                                   

so there are at least    4                                           
five classes.    4      7   8                              

   5      1   2    2    3                  Legend
   5      5   8                                 4   7  8            
                                                
                                                represents scores of 47 &  48 
                                                  for some count ries

Scores of ten count ries on t he PISA
(6) 2. Draw  a hist ogram .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

  using classes which      .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
     correspond t o those        4 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
     in problem (1).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

             3 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
      .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
             2 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
      .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
             1 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
            .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
             0 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

         3.5 - 3.9       4.0 - 4.4       4.5 - 4.9        5.0 - 5.4         5.5 - 5.9

Score on PISA test
(12) 3. Draw  a box plot  for t his data.

Scores of ten count ries on t he PISA    A
 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .    box plot
 ! .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . !  .  .      is not
 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .       a 
3.8        4.8           5.2 5.5       5.8   line

  plot !
   

WORK û 3.8 4.7 4.8  5.1  5.2 5.2 5.3 5.5 5.5 5.8
Min               Q1                       Q2 Q3 Max
IQR =  5.5 –  4.8 =  .7
Test value for outlier =  1.5 (.7) =  1.05 No outliers....

(6) 4. For the data below, choose (circle the letter of) the best completion of these two statements:  

It appears:
the mean and median are t he same.       The data is skewed right  (see “Tail” ).
the median is greater than the mean.
the mean is greater than the median.    The higher values in the tail “ pull”  the
there is no median,  but  there is a mean.       mean up, w hile
there is insuff icient inf ormation to draw any conc lusion median is 
about the relative positions of t he mean and median.   unaffected.

The standard deviation could be:     “ Tail”
0    ²  Data show n is not  all one value!                                                             
about  10  ²  Most of  the data is further than 10 f rom the mean.   !100    !50          0           50               100

about  50  ²  Most  of  the data falls w ithin 10 0 unit s of  the mean.
about 200 ²  All t he data is closer to t he mean than 200.
There is a standard deviat ion, but it  could not be near any  of  the values above.
There is insuf f icient  inf ormation to draw  any conclusion about the standard deviation.



(9) 5. Showing ALL your w ork, construct a pie chart illustrating the distribution of school funds / student. 
In the UFSD Unified School District , the follow ing yearly expenditures are made for each student:
Teaching staff salary & benefits:  $2100
School plant maintenance:          $1400 UFSD Unified School District
Insurance & Administration:        $2800 yearly expenditures per student

))))))
Total expenditure per student:     $6300

Teaching salary etc.   merits 21 00/63 00, or        Teaching
        1/3 of the circle.        Insurance Staff

1/3  of 360° or 120° sector    &         Salary &
   Administ ration Benefits

School plant  and maintenance should hav e $2800      @      $ 2 1 0 0
140 0/630 0 =   2/9    . . .2/9  of 36 0° =  80° sector  ( 4 4 % )      (33%)

Ins.  & admin. get  28 00 /630 0 =  4/9 of the pie,    Facili t ies
or a sector w ith 4/9  of  36 0° =  16 0° cent ral angle.    Maintenance

   $1400
Note: the above constitutes “ showing your work” .      (22%)
Not ice t his does not mean scribbling computations all over the page,
but  making clear how  the w ork is being done.

(12) 6. Showing your w ork, for the quiz scores in the frequency table at right :       quiz score   frequency 
a. calculat e the mean.        b.   calculate the standard deviation.        6        4

       8        1
E(x)6a.   Mean =       ))))      10        1
 n

 4 @ 6 +  8 +  10 42
=      ))))))))))))))))  =      )))    =     7 6  6

NOTE:   A mean low er t han 6 or higher t han 10 is clearly impossible!  (Why?)

E(x –  mean)2  6b. Variance = ))))))))))n

 4 @ (6– 7)2 +  (8– 7)2 +  (10– 7)2 4 @1 +  1 +  9 14
=      ))))))))))))))))))))))))))))  =      )))))))))))    =     )) 6  6  6  

Std Dev =    q %7% /%3% % %

NOTE: Std dev should be more t han 0 and less than 2.  It  is!

(5) 7. The 25 students in M iss Horne’s 4 t h-graders averaged 70 on the state reading test; t he remaining 15 
4 t h-graders, in Mr. King’ s class, averaged only 5 0.   What  is the average of all the fourt h graders?

Total (of all t ests) point s 
mean   = )))))))))))))))))))

# of tests

    25 @ 70  +  15 @50 ²Total points from Horne’s class, plus t otal from King’s class.
    =   ))))))))))))))

25 +  15 ² # of  test s from Horne’s  plus  # f rom King’ s class.
    Notice Horne’s class should have more “w eight”  in 

     1750   +  750     computing the mean, and it does....
    =   ))))))))))))))

25 +  15

 2500
    =   ))))))))))))))

   40
Notice the distance to 70  (average of 25  students) is 7.5 and

    =                   62.5 the distance to 50  is 12 .5  (average of 15  students).
.The 25 student s in Horne’ s class have more inf luence on t he 
locat ion of  the mean than the 15 st udents in King’s class.



MATH 31 0  Test #1: Probability   Show appropriate work!                                                                    

(9) 1. A jar contains three marbles:  two red, one blue.  Two marbles are drawn from the jar. 
 a. What is t he probability  the marbles draw n are both red?
b. What is t he probabil it y t he marbles draw n are both blue?
c. What  is the probabilit y the t w o dif ferent-color marbles are obtained?  

    ½ ! !! a a.  P( !! ) =  P(! 1st) P(! 2nd | ! 1st ) =   ( b)(½ ) =   a
     b !   ½ ! !! a

(See part c below)
     a ! 1 ! !! a

0 ! !! 0 b.   P( !! ) =  P(! 1 st) P(! 2 nd | ! 1 st ) =   (a)(0)  =  0

c.      P(tw o dif ferent) =  P(!!) +  P(!!) = (b)(½) +  (a)(1)  =   b

Notice the probabilities on the branches from a single point must alw ays add up to 1.
Anything else w ould not make sense!   (WHY?)

Not ice that t he events listed in parts a and b and c make up t he entire sample space w ith no overlap--
therefore these probabilities must all add up to 1.

(21)2. You take a card at random f rom the partial deck show n. AÌ AË AÊ AÍ
Let " D"  be the event the card draw n is a diamond (Ë). KÌ KË KÊ KÍ
Let "H"  be the event t he card drawn is a heart (Ì). QÌ QË QÊ QÍ
Let " K"  be the event the card is a King. JÌ JË JÊ JÍ

a. P(H) =  P(Ì) =    4/16   =     1/4

P(D) =  same as above, obviously
P(K) =   4/16   =     1/4

b. P(D or K) =    P(Ë) +  P(K)  –  P(K Ë)   =     4/16 +    4/16   –    1/16

c. P(D and K) =  P(K Ë)  =    1/16 

d.  Are H & D independent events?    NO!!!    How do you know ?

“ Independent”  means each one has no effect  on the other.
If t he card draw n is a heart(H) it  cannot  be a diamond.. .  (Now  that’ s an eff ect !! !) [ P(D| H) =  0 ]

When events are independent,   P( H & D) =  P(H) P(D)     But   0   �   (½)(½)

e. Are H & D mutually  exclusive events?                How do you know ?

Yes, H & D are mutually exclusive–  if one happens, the other has Probability 0.
 P(D| H) =  0 
 P(D| H) =  0 

Yes, P(H & D) =  0

Notice that independence and mutual exclusivity are NEARLY OPPOSITE in their meaning.
If events are independent, t he occurrence of one has NO EFFECT on the probability of  the other.
If events are mutually exclusive, one’s occurrence virtually PRECLUDES the other.

(6) 4a. Cars approaching a certain red light f rom the w est w ere monitored.  Out of 4 00 cars approaching
the light , 32  ran the red light.  What  is the probability t hat the next that car approaches the red light f rom
the w est w ill run the red light?

Based on the best information w e have (which is past history ): 32/400  or 2/25 or 8% .

4b. A f air coin has been tossed seven times; heads have turned up four t imes.  What is the probability
the next t oss of the coin w ill t urn up tails?

It’ s a fair coin, so P(tails) is alw ays ½ 

   NOTE in part a, our past experience has a bearing on the probability w e state.  Not in part b!  WHY?



(3) 5. Find the probability  of obt aining exactly  1 head in 3 tosses of a fair coin.

You can (and SHOULD) draw a t ree diagram and see that there are three ways f or this t o happen:

P( exact ly 1  H in 3 t osses)   =    P( HTT   or  THT   or  TTH )

=    P(HTT) +  P(THT)  +  P(TTH)

=    P(H)P(T)P(T) +  P(T)P(H)P(T) +  P(T) P(T)P(H)

=    ( ½ )( ½ )( ½ ) +  ( ½ )( ½ )( ½ ) +   ( ½ )( ½ )( ½ )

=       1/8              +          1/8         +          1/8   

=              3/8   

(8) 7a. In a game in w hich the odds against you are 5:2, w hat  is the probabilit y of  w inning?  

; ; ; ; ;  ( (  
If t he ODDS are against you, 5 t o 2, it  is as if there are 7 outcomes, and only 2 f avor you.

So your chance of winning is 2/7.

7b. The probability  of rain tomorrow  is 20% .  What  are the odds against rain tomorrow ?

P(rain) =  20%    ... .so P(not rain) =  80%

The odds are in fact against rain... .  8 t o 2 ( or 4 t o 1)

(3) 8. A probability experiment has four possible outcomes: e1, e2, e3, e4. 
The outcome e1 is tw ice as likely as each of the remaining outcomes.  
Find the probability  of e4.

P(e1) +   P(e2)   +    P(e3)   +   P(e4)   =  1    We know  the sum of  all t he probabil it ies must  be 1.

2x     +      x     +    x    +     x    =    1  ...  and e1 is tw ice as likely as the other out comes.

5x   =  1   I decided to call P(e4) “x”  to make life easier....

x   =  1/5

 


