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Instructions: You are allowed to have handwritten notes on the notecard that was distributed in
class (both sides). Your name must be at the top of both sides of the notecard. No other resources
are allowed. Your work will be graded on clarity as well as correctness; if your code works
correctly but is significantly more complicated than necessary, that will not receive full points.
Points will not be deducted for small syntax errors if your meaning is clear. Cross out incorrect
work. Do work in the space provided. Good luck.
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1. (8 points)
a. Why will the following code cause an error?
my_tuple = (3,1,4,1)
my_set = {3,1,4,1}
my_list = [3,1,4,1]
new_set = {my_tuple, my_set, my_list}
new_list = list(new_set)
z = new_list[-1]

b. What is an advantage of a dictionary like
{"first name": "yasmeen", "last name": "baki"}
over a list of tuples, like
[("first name","yasmeen"), ("last name","baki")]



2. (6 points) Rewrite the following code to define new_list using list-comprehension instead of
the for loop. (Assume f is already defined.)
new_list = []
for i in range(7):

if f(i) > 4:
new_list.append(i-2)

3. (6 points) Why would it be incorrect to start a Streamlit app with the following code?
import streamlit as st

if "name" in st.session_state:
st.session_state["name"] = "Default name"

else:
name = st.session_state["name"]



4. (6 points) An Altair chart and the corresponding DataFrame are shown below, except the a
column is not shown. In which row of df do you think the value in the a column is biggest?
Explain your answer.



5. (10 points) Write code using NumPy or pandas (but no for loops) to estimate the following
probability. (Try to make your code produce a number which is accurate to two decimal places,
and try to make your code efficient.)
• Assume you choose 3 random real numbers (floats) x, y, z between 1.2 and 5. What is the

probability that their product xyz is strictly greater than 20?
(You can use a function like A.prod(axis = ???) or df.prod(axis = ???) or you
can just multiply 3 things together.)



6. (8 points) Here is an example from Stack Overflow of one method to check if a column in a
pandas DataFrame is numeric or not.

Assume df2 is some pandas DataFrame. Using the above method, make a new pandas
DataFrame df3 which consists of only the numeric columns from df2. For example, if we
started with the DataFrame df defined above, then df3 should be df[["B"]] (or equiva-
lently df.loc[:,["B"]] or df.iloc[:,[1]]). Try to do this without using a for loop.



7. (6 points) The DataFrame df shown below represents 100 data-points, where x1 and x2 are
thought of as input variables, and where y is thought of as an output. Based on the following
computation, what would you predict as the output y for input (x1, x2) = (1, 2)? Show your
work, but you don’t need to simplify your answer.


