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CSSE 120—INTRODUCTION TO SOFTWARE DEVELOPMENT

EXAM 1, SPRING 2009-2010 - ANSWER KEY

This exam contains two parts.
e The first partis to be done on paper without using your computer.

o This part is closed-everything except you may use a “cheat sheet” that is one 8.5 by 11
sheet of paper (both sides, or two sheets each using only one side).

o Complete this first part and turn it in before beginning the second part.
e The second part of the exam is to be done on your computer.

o This partis open-everything except that you may not communicate with anyone
except an exam proctor.

o So,you can use Angel, the course web site, any projects on your computer, the entire
World Wide Web, and search engines like Google, among other sources.

o Ifyou have questions on the on-the-computer part, you may ask an exam proctor. In
particular, we don’t expect you to be experts on understanding error messages yet, so
if you get an error message, first try to understand it, but then ask for help as needed.

o Obtain the on-the-computer part of this exam by checking outthe Exam1-201030
project from your SVN repository. It has 5 modules. Do the TODO’s in each. Turn in
your work by committing your project.

Time limit: You have a total of 2 hours to complete the entire exam, plus an hour of “bonus”
time, so a total of up to 3 hours. Don’t spend more than 30 minutes on the paper-and-pencil part.

Paper-and-pencil score: On-the-computer score:
Problem | Points | Score Problem | Points | Score Explanation of points deducted
P1 3 P1 10
p2 c P2 10
P3 c P3 10
P4 6 P4 10
ps ) P5a 10
PG 3 P5b 10
Total 24 Pac 10
P5d 10
P5e 8
Totals Points | Score P5f 8
paper 24 Total 96
computer 96
Total 120 Your total as a percent (of 100):
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PROBLEMS

1. (3 points) What is the value of each of the following expressions?

11 3

o°

Value: 2
11 / 3 Value: 3

Value: 3.0
float (11 / 3)

2. (5points: 1, 1 and 3, respectively) What is the output of each of the following code
fragments?

X = 3
% k= 2 Output: 12

print x + x

def fun (x):
a =2
return a + x Output: 8, 10
a = 8
b = fun(a)
print a, b
def g(a, b): 1 point 1 point
print a, "of" , b
def f(n):
for 1 in range(l, n + 1): Output: 1 of 3
g(i, n) 2 of 3
return n ** 2, n ** 3 3 of 3
36
x, y = f£(3) k\
print x + y 1 point
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3. (5 points) What gets printed by the following expressions:

range (2, 11, 3) [2, 5, 8]

On these problems, OK if they have the right idea. E.g., OK if omitted []s or
outermost quotes, and any form of quotes is OK.

v rhellor v A\ \hellol A\

"one" + "two" “onetwo”

x = [10, 20, 30, 40, 50]

print x[2] 30
y = "forget me not"
print yI[2] ‘r’

4. (6 points) For each of the following lists, write a Python range expression that produces the
list:

[1, 2, 3, 4, 5] range (1, 6)

On these problems, half credit for any single error, no credit if two or more

errors.
(4, 6, 8, 10, 12] range (4, 13, 2)
(5, 2, -1, -4, -7] range (5, -8, -3)
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5. (2 points) What gets printed by the following expressions:

quotesList = ["Immature poets imitate; mature poets steal.",

"by T.S. Eliot"]

print quotesList[1] “by T.S. Eliot”

On these problems, OK if quotes are omitted.

”

print quotesList[1][1] “y

1 point
6. (3 points) What gets printed by the following code:
circleA = Circle(Point (25, 25), 10)
circleB = circleA Output: 40
circleA.move (15, 0) 40
print circleA.getCenter () .getX()
print circleB.getCenter () .getX()
2 points

When you have completed this part of the exam, turn it in to the exam proctor so you
can use your computer for the next (on-the-computer) part of the exam.

Begin the on-the-computer part by checking out the project called

Exam1-201030
in your SVN repository. Do the five problems therein, each of which has TODO’s that
specify what to do. Commit your work when you are done.

Recall the instructions on the computer part: Open everything EXCEPT that you may
NOT communicate with anyone except the exam proctors.
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l—rrr

2 Exam 1, problem 1.

3 |This problem lets vou demonstrate vour understanding of:

4 —— the inputScomputeSoutput pattern

g —— using Ffunctions from 3 librarv

B -— conditionals.

T Authors: David Mutchler ard DONE: 1. Answer Kev by David Mutchler.
g Created on Apr 1, 2010,

9 rer

10 .

11 import math == 1p01nt

1z

13=# DCONE: Z. In the apace immediately below this comnent,

14 # write a function called *+% Sine or cosine *% that takes NO parameters.
15 # It should prompt for and input a nunber from the console.

16 # The function prints either the cosine of the number

17 # or the =2ine of the nuwher, whichewver iz larger.

18- def sine or coSine():

19 % = input("Enter a number: ™) 2 points

20 if wath.coz(x) > math.sin(x):

z1 print math.cos (x) \ 4 points
22 else: \ ]

23 print math.sini=) 2 points

24 1 point

Z2E5=def maini() :

26 Pt Tesits the sine or cosine function ''!

27= # DONE: 3. In the space immediately helow this comment,

4= # write a statement that calls your Zine or cosine function
Z9 # (20 that you can test it).

a0 Sine or cosine () G

41 2 points

32 maini)
1
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1— L

2 EBxam 1, probklem =.

3 This problem lets vou demonstrate vour understanding of:
4 —— using functions from 3 1ibrary

5 —— writing ard calling functions
A —— string operations
i 7 Authors: David Mutchler and DONE: 1. Answer Kevy by David Mutchler.
g Cregted onm Apr 1, 2010.
g L
10

ill-# DONE: 2. In the space immediately bhelow this comnment,

12 # write a function called *+% string lengths *¥ that

13 # takez THREE parasmeters, which should he strings.

14 # The function returns the sum of the lengths of the three strings.
15 # For exawmple, string lengths ("one™, "two", "thres'")

16 # should return 11.
17-def string lengths(sl, sz, s3): €= | 3points

15 return leni(sl) + lenisd) + len(sS]ﬁ
) 3 points
Zz0-def main() :
21 "'f Tests the string lengths function "°°
i22- # DOME: 3. In the space imrediately helow this comment,
23 # write code that tests your string lengths function.
24 print string lengths("one", "two', "threes') S 3 points
25 print string lengths{™"", ", "M
26
27 maini)
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1— rrr
2 Exam 1, problem 3.
3 |This problem lets vou demonstirdte vour understanding of:
4 —— writing and calling functions
5 —— the accumulator pattern
f —— using functions from 8 library
; 7 Authors: Darvid Mutchler and DONE: 1. Answer Kev by David Mutchler.
g Created on Apr 1, 2010.
9 rrr
10
11 dimport math
12
13- def sum of =guare roots(n): 1point
14= ree
15 Eeturns:
16 the sguare root of 1 + the sguare root of =2
17 + the sguare root of 3 + ... + the sguare root of n
15 ree
;19 # DONE: Z. Implement this function.

- S = 0 P 3 points
for k in range(l, n + 1):
22 sum = sum + math.sgroik) \

2 points 23 return sum \ 3 points

24 3 points

25 def main() :

26 'rr Tests the sum of sguare roots function "'

27

25 print "sum of sguare roots(Fd) returns %5, whick should be about $s. Is it?" 4
29 % (100, sum of sSgquare roots(100), &671.4625947103)

30

31 print "sum of sguare roots(Fd) returns %5, whick should be $=. Is it2" )
32 % (0, sum of sSquare roots (0], 0)

33

34 print "sum of sguare roots(%d) returns %5, whick should be $=2. Is it2" )
35 % (1, sum of sguare rootsil), 1.0)

36

;3".-‘ # DOMNE: 3. (Optional) Add additional tests if you feel they are needed.
33

32 maini()
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2| Exam 1, problem 4.
3 |This problem lets yvou demonstrate vour understanding of:

4 —— writing ard calling functions

5 —— returning multiple values from @ funckion
f —— string indexing

i —— the gocumulator pattern

8| Authors: David Mutchler and DONE: 1. Answer Kev by David Mutchler.
9| Crested on Apr 1, 2010.

1qgj|rer

11

12=def odds and evens(s):

13%= reer

14 Takes & string 5, anrd returns TWO walues:

15 the string formed from the odd-pnumbered chardcters of =, and
1c the string formed from the evren—-numbered characters of 3.
17 For example, odd;_and_evens{"This iz 2 test") should return
15 "n=i  et" and "Ti sats".

19 reer

20 # DONE: Z. TIwplewent thisz function. 1p0hﬂ

21 ewvens = T

2z for k in range(0, len(s), 2): o

23 evens = evehs + =[k] 2 point

24 .

25 odds = " Ce— 2 points -
26 for k in range(l, leni(s), 2): 1 point
27 odds = odds + =s[k] — 2 point

25 \

29 return odds, evens 2 points

30 V\

31-def maini) : 2 points

32 Frr Tests the odds 00 ovons fupction "°°

a3 odds, ewvens = odds and evens("This is a test")

34 print odds, "-- this should be:r hsi et"

35 print ewvens, "-- this should ke:r Ti sats"

36

3w odds, evens = odds_and ewvens ("012534567850M)

34 print odds, "-- this should bhe: 138757

39 print ewvens, "-- thizs should ke:r 024850

40

41 # DONE: 3. [(Optional) Add additional tests if wou feel they are needed.
4z

43 maini)
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2 Exam 1, probklem 5.

prokblem lets vou demonstrate yvour understanding of:

- conrstructing obhjects

- using ohjects' methods

- using zellegrapkics to diaw shapes
- gnimation in gellegraphics

Authors: Darid Mutchler and DONE: 2. Answer Keyv by David Mutchler.
Cregted on Apr 1, Z2010.

“from zellegraphics import * HETnusediWildImport
import math

~def many shapes (vindow) :

This Ffunpction draws vwarious ohjects, a5 described below.
All drawing iz on the givrenr wikdow.

P

# DOMNE: 1. Implement (and test) 3Itage 1:

# L bluse circle appears. It has a red outline,

# iz centered at (50, Z0) and has radiuz 10.

#

# For ALL these stages, if wou have questionz sbout WHAT a stage is
#

red circle = Circle(Point (50, z0), 10)

red circle.setFill({'klus’)

red circle.setoutline ["red’)
red circle.drawv(window)

# DONE: Z. Implement [and test)] Stage 2:

# When the user clicks the mouze, a single black circle appears,
# centered on the mouse click, with radius 10.

mouse pointl = window.getMouse ()

red circle = Cirele(mouse_pointl, 10)

red circle.setFill({"klack’)

red circle.drawv(window)

# DOMNE: 3. Implement (and test) 3Itage 3:

# When the user clicks the mouse a second time,

# = line appearz, from the point of the first mouse click
# to the point of the second mouse click. The line

# should have width 5 (2o it iz & thick line).

mouse pointi = window.getMouse ()

line = Line(mouse pointl, mouse pointi)

asking yvou to do, don't hesitate to ask ywour instructor to demo the stage.

line.zetWidthi(5)
Vime drswimindnm | Each TODO (other than the student’s name) is 8 points:

e 4 points if there is a single error
e 0 points if there is more than one error, or if the answer is
just way off

Judge correctness by running the program. It is OKif style is poor
or they solve the problem in an unusual way (but consider making
a comment to them on the cover page). For any points deducted,
mark the reason on the cover page.
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q9=
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a1
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53
54
55
56
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5
59
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61
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(3=
7o
71
T
T3
T4
=
T
7
=
79
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gl

DONE: 4., Implement [(and test) Stadge 4:

After the user has clicked the mouse twice

[and hence the line hetween the clicks appears) .,

a circle appears. Itz center iz the center of the line
from the previouzs stage, and its diameter iz the length
of the line from the previous stage. Itz outline iz red
and it iz NOT filled (=o you can see the line inside it).

For full credit, use the appropriate method from the Line clazss
Lo obtain the center of the line, and use the distance function
defined below to get the length of the line.

center of line = line.getCenter ()

length of line = distance(line.getPl(), line.getPZ ()]

red circle = Circle(center of line, length of line P

red circle.setOutline("rad’)

H:oH: cHD R H W H R R H: H:

red circle.draw({window)

# DOMNE: 5. Implement (and test) Stage 5:

# Now 10 more circles appear, all of them green.

# They all hawve the same radius as the circle in the previous stage.
# They form a line of circles, starting with the circle from the

# previous stage and moving off to the right, each circle just

# touching its neighbor circles. It iz OE if the cirecles go beyond
# the dimensions of the window.

X = red circle.getCenter().geti()

¥ = red circle.getCenter () .get¥ ()

radius = red circle.getRadius()

for k in range(l10): #iTnusedVariable
¥ += radius * 2
cirele = Circle (Point(x, ¥), radius)
cirele.secFill | fgreaen')
circle.draw{window)
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82

S3= # DONE: 6. Implement (and test)] Stage 6:

54 # Finally, a wellow circle appears, directly below the leftmost green circle,
o5 # with the same radius as the green circles.

=1 # It "drops" smoothly down until it iz at the bottom of the window,

g7 # 2o that the entire circle iz displaved on the window but dropping it down
== # one more step would make part of the circle go off of the window.

=1=) # The hest solution will work correctly no matter what dimensions the window has.
=1n] radius = red circle.getRadius()

91 ¥ = red circle.getCenter (] .getX(] + radius * 2

9z ¥ = red circle.getCenter () .get¥ () + 4 * radius

93 circle = Cirele(Pointix, ¥), radius)

o4 circle.secFill | "wvellow')

=

=13 n_cireles = roundi(window.getHeight () - v - radius)

a7 for k in range (int (n circles)): #EUnusedVariasble

95 circle.draw(window)

99 time.sleep(0.01)

100 circle.undrawi()

101 circle.mowve (0O, 1)

10z circle.draw(window)

103

104=def distance (pointl, pointz):

105 trr Returns the distance khetween the two poinkts, 38 an integer. '°F

106 squareX = [(pointl.getX () - pointd.getX()) ¥ (pointl.getX(] - pointZ.getX(])
a7 square¥ = [(pointl.get¥ ()] - point2.get¥(1) * (pointl.get¥() - pointZ.get¥(])
105 return round(math.sgrt (squareX + sguare¥) )

109

110=def maini() :

111 "'t Tests the many circles function "'

112 problemS window = GraphWin("DProblem &7, 800, 600

113 many shapes (problems window)

114 nrnhTPmF\. Tn'l‘i'r'll'il’ITnT.r!F'f.M;'I]HF'l"l # Ereen the windnw Adisnlawed until wnn click nn it
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