
110 Review Session Quiz I



Basic Data Types



Numerical Types (int, float)

● Represented as integers and floats
● Can be used with standard 

mathematical operations (e.g. +, -, 
*, /,**)

● Can be combined into expressions 
using order of operations

● Note: // returns an integer but / 
returns a float



String (str)

● Main representation of text in code
● Represented with single or double 

quotes
● Can be concatenated together 

using the + operator
● Within a print statement, a comma 

can be used for joining strings 
together



Boolean (bool)

● Either True or False
● Result of comparison operators (<, 

>, <=, >=, ==, !=)
● Can only compare things of the 

same type (even strings!)
● Can join multiple comparisons 

together with the ‘and’ operator and 
‘or’ operator

● The ‘not’ operator inverts a truth 
value



Converting Types

● You can convert between different 
types

● str(x): converts x to string
● int(x): converts x to integer
● float(x): converts x to float



Basic Data Types Practice Problems

● How would you print a string that declares the average of x,y, and z, which 
are strings? Examples are shown below.



Error Types



Syntax Errors

● Occurs when you write code that is 
incorrect Python

● Examples include missing quotes 
and incorrect indentation

● White space (indentations) is 
considered syntax too

● Always read the error message for 
more information!



Runtime Errors

● Errors which occur when the code 
is executed, but syntax is fine

● Common examples include type 
errors and divide by zero

● Remember that comparisons (other 
than == and !=) can only be done 
between elements of the same 
type! 



Logical Errors

● What we tend to think of when we 
talk about “bugs”

● The code runs, but it doesn’t do 
what you want!

● Requires more in-depth debugging 
techniques to figure out the 
problem



Error Types Practice Problems

Find the errors in these functions.



Variables



Variables Store Values

● We can store anything we want in 
variables

● Literal values, results of function 
calls, even other variables

● Variables are convenient when you 
want to re-use certain values 
multiple times

● Variable values can change 
throughout the code



Variable Naming Conventions

● Variables cannot start with punctuation or numbers
● Good variable names are descriptive!
● Use camelCase or snake_case for variable names, but be consistent



Code Evaluates Sequentially

● Variables must be defined before 
they are used

● When tracing code, go line by line
● Keep track of variable values as 

you go
● Be sure to note when a variable’s 

value is updated!



Number Systems and Abstraction



Everything is Binary 

● Computers depend on systems of 
1’s and 0’s to represent all data

● Binary is base 2, and is analogous 
to base 10

● Read from right to left, each bit’s 
value is double the previous bit



Converting Between Binary and Decimal

● To go from binary to decimal, 
multiply all the place values by their 
respective bit value and add 
together

32 16 8 4 2 1

1 0 1 0 0 1

Convert 101001 to decimal

(1 * 32) + (0 * 16) + (1 * 8) + (0 * 4) + (0 * 2) 
+ 1 = 41

32 16 8 4 2 1

1 1 0 1 1 1

Convert 110111 to decimal

(1 * 32) + (1 * 16) + (0 * 8) + (1 * 4) + (1 * 2) 
+ 1 = 55



Converting Between Binary and Decimal

● To go from decimal to binary, 
successively remove bit place 
values from largest to smallest until 
you reach 0 

● Only remove bit place value if the 
remaining decimal value is greater

● You should use as many bits as 
you need, and it’s fine to have extra 
zeros out front

Convert 98 to binary = 1100010

Bit place value Remaining 
value

Bit value

64 98 - 64 = 34 1

32 34 - 32 = 2 1

16 2 < 16 0

8 2 < 8 0

4 2 < 4 0

2 2 - 2 = 0 1

1 0 < 1 0



Binary for Representing Characters

● Convert from binary to decimal and 
find the corresponding value on the 
ASCII table

● Can also go the other way (decimal 
to binary) to find the binary 
representation of an ASCII 
character

● Ex. 1100010 →98→’b’



Binary for Representing Colors

● Binary can be used to represent 
colors in RGB

● One binary number for each 
component’s intensity, three in total

● Each component contains 8 bits (0 
→ 255 max value)

R = 10110101 = 181
G = 01001011 = 75
B = 10111010 = 186



Number Systems and Abstraction Practice 
Problems
● Convert 16 to 4 bit binary.
● Convert 100 to 8 bit binary.
● Convert 10101111 to decimal.
● What is the highest value that k bits can produce?
● How many bytes and bits for an RGB color?
● Convert ‘Z’ to binary.



Abstraction & Algorithms



Algorithms

Algorithms are procedures that specify how to do a needed task or solve a 
problem.

● Standardized
● Human-made
● inputs, steps, outputs
● Robustness, correctness, efficiency, clarity

Used all over the place (recipes, ikea instructions, directions, etc)! 



Abstraction

Abstraction is a technique used to make complex systems manageable by changing the 
amount of detail used to represent or interact with the system.

● Low level abstraction - needs specific details, not much is known problem at hand
● Medium level abstraction - some specifics, know something about the problem at 

hand
● High level abstraction - No specifics, knows a good amount of problem at hand



Practice Problem

Create an algorithm to explain to your friend how to make a cup of tea.

Low level - They know nothing about what tea is/a kettle

Medium level - Know what tea is/know what a kettle is

High Level - has brewed tea before



Practice Problem

Low – 

Define a kettle has a metal container that stores water

Define tea as leafs in a bag

Define a faucet as an output of water

Define a mug as a ceramic cup that holds liquid

Define a stove as something that produces flame/heats up

Go to the faucet and open the top of a kettle, turn on the faucet by turning the hot water knob.

Fill the kettle with water until the fill line and then put it on the stove and turn the stove on with the knob

Wait until you hear a whistle, then turn the knob on the stove off

Retrieve the tea and put it in the cup, then fill the cup with water

Wait 3 minutes and then enjoy



Practice Problem

Medium –

Fill the kettle with water from the faucet up until the fill line

Turn on the stove; boil the water

Put the tea bag in the mug

Pour the water into the mug

Wait 3 minutes and enjoy



Practice Problem

High –

Boil water in a kettle

Put a tea bag in a mug

Pour the boiling water into the mug

Wait 3 minutes and enjoy


