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1. (a) What will the following Python code print? Note that each section is run sequentially,

so the commands from part i will a↵ect part ii and so on.

i. apples = "Granny Smith%Gala"

print(apples.find("%"))

Output:

ii.
apples += "%Honeycrisp%"

aList = apples.split("%")

print(len(aList))

Output:

iii. up = aList[2].upper()

print(ord(up[0]))

Output:

iv.
for apple in aList:

print(apple.count("n"))

Output:

(b) Consider the contents of the current directory, /Desktop/fruit:

lemon.csv lime.txt orange.py clementine.py citrus

Note that each section is run sequentially, so the commands from part i will a↵ect part ii

and so on.

i. What is the output for:

$ ls *o*

Output:

ii. What is the output for:

$ mv *.py ./citrus

$ ls

Output:

iii. What is the output for:

$ cd ../

$ pwd

Output:
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2. Complete the Python program below that creates an image of a topographic map based on

elevation levels.

First, ask the user to enter a value representing an amount of blue. This value will be

in the range [0.0, 1.0].

Then, color the pixels of the image as follows:

If the elevation is less than or equal to 0, color the pixel the amount of blue the user specified.

If the elevation is greater than 0 but less than 30, color the pixel black.

Otherwise, the pixel should be colored white.

import numpy as np

import matplotlib.pyplot as plt

elevations = np.loadtxt("elevationsNYC.txt")

mapShape = elevations.shape + (3,)

topoMap = np.zeros(mapShape)

#YOUR CODE HERE

2

blue float input Enter blue

for i in range mapshape 0

for j in range mapShape I

if elevations i j 0

topoMap i j 2 blue

elif elevations i j 30

topoMap i j 0.0

else
topoMap i j 1.0
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3. (a) Select the correct option.

i. What color is tina after this command? tina.color("#555555")

⇤ green ⇤ gray ⇤ white ⇤ red ⇤ blue

ii. Select the SMALLEST binary number:

⇤ 0011 ⇤ 0100 ⇤ 0111 ⇤ 1010 ⇤ 1001

iii. Select the LARGEST hexadecimal number:

⇤ B6 ⇤ 7A ⇤ 9F ⇤ 91 ⇤ B3

iv. What is the binary number equivalent to the decimal number 28?

⇤ 01111 ⇤ 11011 ⇤ 11100 ⇤ 10111 ⇤ 10111

v. What is the hexadecimal number equivalent to the decimal number 28?

⇤ 1A ⇤ 1B ⇤ 1C ⇤ 1D ⇤ 1E

(b) i. What is the value (True/False):

A.

in1 = True

in2 = False

out = (in1 and in2) or not in2

out =

B.

in1 = False

in2 = False

out = not (in1 and (in2 and in2))

out =

C.

in1 = False

in2 = True or in1

in3 = (in1 or in2) and True

out = in2 and in3

out =

3
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(c)

Write the logical expression that represents the circuit shown above.

out =

(d) Draw a circuit that implements the logical expression:

out = (in1 or not (in2 or in3)) and (in3)

4

in andin and in andin or in or inz

in

in
at

in

D
out



EmpID: CSCI 127 Fall 2024 V2

4. Write a Python program to make a turtle walk 300 times. Each “walk” is 50 steps forward. The

turtle should turn right [ 90, 180, 270, 360 ] degrees (chosen randomly) at the beginning of

each walk.

5

importturtle
import random

tina turtle Turtle

for i in range 300

deg randomrandrange 90,361
90

tina right deg

tina forward 50
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5. Consider the following dataset:

Assume this data is stored in stars.csv

(a) Write a Python program that finds the coldest star in the dataset and prints its temperature

in Fahrenheit. The temperature data is originally in Kelvin. The formula to convert Kelvin

to Fahrenheit is F =
9
5(K � 273.15) + 32, where K is the degrees in Kelvin and F is the

degrees in Fahrenheit.

(b) Write a Python program that prints the average temperature of stars that are "Red" in

color.

6

importpandas as pd

df pdreadCsv starscsv
coldest of TEMP min

F 915 coldest 27315 32

print Coldeststar F

importpandas as pd

df pdreadCsv starscsv

reds df groupby color get_group
Red

avgTemp reds TEMP mean

print Avgtemp ofredstars avgtemp
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6. Consider the following main function:

import matplotlib.pyplot as plt

import numpy as np

def main():

# saves an all-green image with a height of 50 and width of 100

customImg(50,100,1)

Define the function below:

def customImg(numRows, numCols, color):

# 1. Create an image with a height of numRows and a width of numCols

# 2. If the color parameter is not 0, 1, or 2, print "Invalid color channel."

# 3. Otherwise, modify the image such that all pixels become the color entered

# 4. Save the image as a file called "myPic.png"

7

1 Create image

img npzeros
numrows numCols 3

2 Checkcolor parameter

if color 0 or color 1 or color 2

print Invalidcolor
channel

3 Modifyimage

else
ing color 1.0

4 Saveimage

plt.imsave my
Picpng img
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7. Write a complete Python program that asks the user for the name of an image file and prints

the number of mostly blue pixels in that image. A pixel is mostly blue if the amount of red and

green are both below 0.25 and the amount of blue is above 0.75.

8

ftp.Itmnhtpofi piflotaspit

filename input Enterfilename

img plt.im
read filename

count 0

for i in range img
shape 0

for j in range imgshape
I

r g b img i jOI img i j
1 img i j21

if r 0.25 andg
0.25and b 0.75

count 1

print Numberofmostly
bluepixels count
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8. (a) Consider the following MIPS program:

ADDI $s1, $zero, 20

ADD $s2, $s1, $s1

ADDI $s2, $s2, 100

ADDI $s3, $s2, 200

After the program runs, what is the value stored in:

i. register $s1

ii. register $s2

iii. register $s3

(b)
What is the output for a run

of this MIPS program:

Output:

#Loop through four letters:

ADDI $sp, $sp, -5 # Set up stack

ADDI $t0, $zero, 67 # Start $t0 at 67 (C)

ADDI $s2, $zero, 71 # Use to test when you reach 71 (G)

SETUP: SB $t0, 0($sp) # Next letter in $t0

ADDI $sp, $sp, 1 # Increment the stack

ADDI $t0, $t0, 1 # Increment the letter

BEQ $t0, $s2, DONE # Jump to done if $t0 == 71

J SETUP # If not, jump back to SETUP for loop

DONE: ADDI $t0, $zero, 0 # Null (0) to terminate string

SB $t0, 0($sp) # Add null to stack

ADDI $sp, $sp, -4 # Set up stack to print

ADDI $v0, $zero, 4 # 4 is for print string

ADDI $a0, $sp, 0 # Set $a0 to stack pointer for printing

syscall # print to the log

9

20

140

340

CDEF
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9. Translate the following Python program into a complete C++ program:

myString = input("Enter a string: ")

numChars = len(myString)

idx = numChars // 2

print("Middle:")

if numChars % 2 == 1:

print(idx)

else:

print(idx-1, idx)

#include <iostream>

#include <string>

using namespace std;

int main() {

return 0;

}

10

cout Enterstring

stringmystring
Cin mystring
intnumChars
numchars myStringlength

int idx num
chars 2

coutcc MiddleIn

iffaith
else
coat a idx I as idxas In
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10. Write a program in C++ that outputs the numbers from 1 to a user-specified integer. The

program should follow these rules:

For each number in the range,

a) If the number is divisible by both 4 and 8, print "FooBar"

b) If the number is divisible by 4, print "Foo"

c) If the number is divisible by 8, print "Bar"

d) For all other numbers, print the number itself

#include <iostream>

using namespace std;

int main() {

int N;

cin >> N;

for (int i = 1; i <= N; i++) {

} //loop end

return 0;

}

11

if ii 4 0 it 8 0

coutcc FooBar

else if it 4 0

Couta Foo

elseif i 18 0

coutcc Bar

else
cont a i


