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Final   Exam  
  

This   is   a    13   question    exam.   All   questions   are    equally    weighted,   and   some   may   have   more   than   
one   answer.     
  

Once   you   have   finished   taking   the   exam,   please   send   a   private   message   to   the   instructor   on   
Zoom   informing   us   that   you   will   be   signing   off   and   uploading   your   exam.   No   need   to   wait   for   a   
reply.   You   will   then   have   an   additional   10   minutes   to   scan   and   upload   your   exams   to    Gradescope .   
Exams   turned   in   later   than   10   minutes   beyond   this   time   will   not   be   graded.   If,   for   whatever   
reason,   you   are   unable   to   upload   your   exam   to   Gradescope   during   that   time,   you   may   email   them   
to   taliasaravi@berkeley.edu.   

  
During   this   exam,   you:   

  
-   may   use   both   your   notes   and   the   textbook   
-   may    not    use   the   internet   or   any   outside   sources,   except   for   Zoom   and   Gradescope   
-   may    not    discuss   the   exam   during   the   entire   exam   period   and   until   all   exams   have   been   
completed   
  

**Partial   credit   will   be   given   for   solutions   that   are   able   to   correctly   express   the   appropriate   steps   
required   for   solving   the   problem,   even   if   they   did   not   lead   to   the   correct   answer.   On   the   other   
hand,   no   credit   will   be   given   for   answers   that   are   unsupported,   even   if   they   are   correct.**   

Academic   Integrity:   

Berkeley   Campus   Code   of   Student   Conduct   ( http://sa.berkeley.edu/student-code-of-conduct ):     

“The   Chancellor   may   impose   discipline   for   the   commission   or   attempted   commission   (including   
aiding   or   abetting   in   the   commission   or   attempted   commission)   of   the   following   types   of   
violations   by   students,   as   well   as   such   other   violations   as   may   be   specified   in   campus   
regulations:   102.01   Academic   Dishonesty:   All   forms   of   academic   misconduct   including   but   not   
limited   to   cheating,   fabrication,   plagiarism,   or   facilitating   academic   dishonesty.”     

By   signing,   you   agree   that   all   exam   work   is   your   own   and   that   you   abided   by   the   above   rules.   
Not   abiding   by   this   honor   code   will   lead   to   penalties.   The   penalties   for   academic   dishonesty   may   
include   failure   in   the   course   or   potentially   expulsion   from   the   university.   Please   sign   below   or   
above   Question   1   on   your   exam.   

Signed:   ___________________________________                        Date:   __________________   

  
Tables   are   included   in   the   back   for   your   reference.   Good   luck!     
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Problem   1:   
The   following   information   regarding   the   length   of   time   taken   to   review   articles   of   a   particular   
editor   for   the   year   2002   is   given   in   the   table   below.   
  

  
(i)   Construct   a   relative   frequency   histogram   for   the   data.   Plot   your   results   on   the   grid   below.   

  
  

(ii)   Which   interval   contains   the   median   review   time?   
(a) 0   ‒<   1   
(b) 1   ‒<   2   
(c) 2   ‒<   3   
(d) 3   ‒<   4   
(e) 4   ‒<   5   

  
(ii)   Mark   the   general   location   of   the   mean   on   the   histogram.   In   which   direction   is   the   data   
skewed?   Circle:   (Right   /   Left)   
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Time   (months)   Number   of   Articles   
0   ‒<   1   45   
1   ‒<   2   17   
2   ‒<   3   18   
3   ‒<   4   19   
4   ‒<   5   12   
5   ‒<   6   14   
6   ‒<   7   13   
7   ‒<   8   22   
8   ‒<   9   11   
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Problem   2:   
Six   hundred   stones   were   examined   for   cracks,   and   18   were   found   to   be   cracked.   The   same   600   
stones   were   examined   for   discoloration,   and   26   were   found   to   be   discolored.   A   total   of   562   
stones   were   neither   cracked   nor   discolored.   One   of   the   600   stones   is   selected   at   random.   
  

(i)   What   is   the   probability   that   it   is   cracked,   discolored,   or   both?   
  
  
  
  

(ii)   What   is   the   probability   that   it   is   cracked   but   not   discolored?   
  
  
  
  

(iii)   Given   that   a   stone   is   discolored,   what   is   the   probability   that   it   is   also   cracked?   
  
  
  
  
  
  

Problem   3:   
Two   solutions,    X    and    Y ,   are   mixed   together   to   form   a   solution,    M ,   given   by    M   =   X   +   1.5Y .   
Assume   that    X    has   mean   0.125   and   standard   deviation   0.05,   and   that    Y    has   mean   0.350   and   
standard   deviation   0.10.   
  

(i)   Find    .μM  
  
  
  
  

(ii)   Assuming    X    and    Y    to   be   independent,   find    .σM  
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Problem   4:   
Two   machines   are   operated   daily   to   repair   defective   toys.   Let    X    be   the   number   of   hours   that   
machine   1   is   running   and   let    Y    be   the   number   of   hours   that   machine   2   is   running.   Assume   that    X   
and    Y    have   a   joint   PDF   given   by:   
  
  
  
  
  

(i)   Find   .  f x  
  
  
  
  
  
  

(ii)   The   conditional   probability   density   function   is:  (y ∣ 0.5)  f Y ∣X  
  
  

(a)   
  
  

(b)   
  
  

(c)   
  
  

(d)   
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Problem   5:   
The   number   of   defective   components   produced   by   a   certain   process   in   one   day   has   a   Poisson   
distribution   with   mean   20.   Each   defective   component   has   probability   0.61   of   being   repairable.   
  

(i)   Find   the   probability   that   exactly   15   defective   components   are   produced.   
  
  
  
  
  

(ii)   Given   that   exactly   15   defective   components   are   produced,   find   the   probability   that   exactly   10   
of   them   are   repairable.   
  
  
  
  
  
  
  

Problem   6:   
A   battery   manufacturer   claims   that   the   lifetime   of   a   certain   type   of   battery   has   a   population   mean   
of   40   hours   and   a   standard   deviation   of   5   hours.   Let     represent   the   mean   lifetime   of   the  X  
batteries   in   a   simple   random   sample   of   size   100.   
  

(i)   If   the   claim   is   true,   what   is   ?  (X 6.6)  P ≤ 3  
  

(a)   <   0.0001  (X 6.6)  P ≤ 3  
(b) 0.0001   <     <   0.01  (X 6.6)  P ≤ 3  
(c) 0.01   <     <   0.05  (X 6.6)  P ≤ 3  
(d) 0.05   <     <   0.10  (X 6.6)  P ≤ 3  
(e) 0.10   <     <   0.25  (X 6.6)  P ≤ 3  

  
(ii)   Based   on   the   answer   to   and   assuming   the   claim   to   be   true,   is   a   sample   mean  (X 6.6)  P ≤ 3  
lifetime   of   36.6   hours   unusually   short?   
  

(a) Yes   
(b) No   
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Problem   7:   
Two   different   types   of   nails   were   compared   in   terms   of   withdrawal   strengths   (N/mm).   For   an   
annularly   threaded   nail,   the   ultimate   withdrawal   strength   was   modeled   as   lognormal   with   

  and   .   For   a   helically   threaded   nail,   the   strength   was   modeled   as   lognormal  .79μ = 3 .219σ = 0  
with     and   .   .27μ = 3 .272σ = 0   
  

An   experiment   is   performed   in   which   withdrawal   strengths   are   measured   for   several   nails   of   both   
types.   One   nail   is   recorded   as   having   a   strength   of   20   N/mm,   but   its   type   is   not   given.   Which   nail   
type   is   it   most   likely   to   be?   Circle   all   that   are   true.     
  

(a) We   are   pretty   sure   that   it   is   a   helically   threaded   nail   
(b) We   are   pretty   sure   that   it   is   an   annularly   threaded   nail   
(c) Only   about   0.01%   of   annularly   threaded   nails   have   strengths   as   small   as   20   N/mm   
(d) Only   about   0.01%   of   helically   threaded   nails   have   strengths   as   small   as   20   N/mm  

  
  
  
  
  
  
  
  
  
  

Problem   8:   
The   following   MINITAB   output   presents   a   confidence   interval   for   a   population   mean.   

  
Use   the   output   and   an   appropriate   table   to   compute   a   99%   confidence   interval   for   the   population   
mean.   Round   your   answer   to   two   decimal   places.   
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Problem   9:   
In   a   certain   supermarket,   a   sample   of   60   customers   who   used   a   self-service   checkout   lane   
averaged   5.1   minutes   of   checkout   time,   with   a   standard   deviation   of   3.1   minutes.   A   sample   of   72   
customers   who   used   a   cashier   averaged   6.1   minutes   with   a   standard   deviation   of   2.7   minutes.   
Can   you   conclude   that   the   mean   checkout   time   is    less    for   people   who   use   the   self-service   lane?     
  

(i)   Find   the   p-value.   
  
  
  
  
  
  

(ii   )   Assuming   a   significance   level   of   𝛼   =   0.05,   we   (   can   /   cannot   )   conclude   that   the   mean   
checkout   time   is   less   for   people   who   use   the   self-service   lane.   
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Problem   10:   
We   know   the   amount   of   time   that   a   certain   rechargeable   camera   battery   lasts   is   described   by   the   
exponential   distribution   with   the   rate   parameter,   lambda,   equal   to   5   hours.   
  

A   fellow   CE93   student   attempted   to   create   the   PDF   and   CDF   for   this   scenario,   and   wrote   the   
following   lines   of   code:   
  
fig=plt.figure(figsize=(10,5))   
axs=[]   
x=np.arange(__ (a) __,__ (b) __,__ (c) __)   
axs.append(fig.add_subplot(121))   
axs[0].plot(__ (d) __,   expon.pdf(__ (e) __,scale=__ (f) __))   
axs[0].set_title('PDF')   
axs[0].set_ylabel('probability   density   function')   
axs[0].set_xlabel('hours   the   battery   lasts')   
axs.append(fig.add_subplot(122))   
axs[1].plot(__ (g) __,   expon.cdf(__ (h) __,scale=__ (i) __))   
axs[1].set_title('CDF')   
axs[1].set_ylabel('cumulative   probability')   
axs[1].set_xlabel('hours   the   battery   lasts')   
plt.subplots_adjust(wspace=0.5,hspace=0.1)   
plt.show()   
  

They   are   having   trouble   finishing   the   code,   and   have   asked   you   for   help.   Please   fill   in   the   
missing   lines   of   code   by   filling   in   the   letters   below   corresponding   to   each   blank.   The   blanks   for   
(a)-(c)   could   have   many   possible   correct   answers,   so   please   give   one   reasonable   answer   and   
explain   your   choices   for   these   lines   on   the   following   page.   

(a) ___________________________________   
(b) ___________________________________   
(c) ___________________________________   
(d) ___________________________________   
(e) ___________________________________   
(f) ___________________________________   
(g) ___________________________________   
(h) ___________________________________   
(i) ___________________________________   
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Problem   10   continued:    Explanation   for   choices   (a)   -   (c):   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Problem   11:   
Please   explain   the   line   below,   including   the   function   and   the   resulting   outputs.     

   
mu,   std   =   st.norm.fit(sample)   

   
Explain:     
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Problem   12:   
What   will   be   the   most   likely   output,   given   the   following   Python   code?   
  
arr   =   np.array([24,30,10,60,20,40])   
arr_1   =   (arr   >   20)   
print   (sum(arr_1))   
  

A.   [True   True   False   True   False   True]   
B.   5   
C.   4   
D.   [1   1   0   0   0   0]   
E.   None   of   the   above   
  

Explain:   
  
  
  
  
  
  

Problem   13:   
You   are   given   a   dataframe   named   df.   This   dataframe   has   one   column   named   ‘birds’   which   
contains   the   number   of   bird   sightings   for   each   day   in   a   year.   Please   select   the   line   of   code   which   
will   return   an   array   of   the   index/indices   for   which   more   than   5   birds   were   recorded   in   one   day.   
Please   select   only   one   answer.   

(a) np.random.choice(df[‘birds’])   
(b) np.where(df[‘birds’]>5)   
(c) df[(‘birds’)>5]   
(d) df[0:5]   

  
Explain   why   you   did   not   choose   2   of   the   other   options:   
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Cumulative   normal   distribution   (z   table)   
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Upper   percentage   points   for   the   Student’s    t    distribution   
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