sql practice questions with solutions

sql practice questions with solutions are an invaluable resource for anyone looking to
master database management and data manipulation. Whether you're a beginner taking
your first steps into the world of SQL, an intermediate user aiming to solidify your
understanding, or an experienced professional preparing for certification exams or
challenging projects, engaging with practical exercises is crucial. This article provides a
comprehensive collection of SQL practice questions, categorized by difficulty and topic,
complete with detailed solutions. We'll explore fundamental concepts like SELECT,
INSERT, UPDATE, and DELETE statements, delve into more advanced topics such as
joins, subqueries, window functions, and stored procedures, and offer insights into
common pitfalls and best practices. By working through these SQL practice questions with
solutions, you'll gain the confidence and skills needed to tackle real-world data challenges
effectively.
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Introduction to SQL Practice Questions

Learning SQL is a journey that requires consistent practice, and readily available SQL
practice questions with solutions are the perfect companions for this journey. This article
is designed to be a comprehensive guide, offering a wide array of questions that cover the
spectrum of SQL functionalities. From constructing simple data retrieval statements to
building complex analytical queries, each section is crafted to enhance your understanding
and practical application of SQL. We aim to demystify complex SQL concepts by
presenting them in a problem-solution format, making it easier for learners to grasp the
logic behind each query. The goal is to equip you with the necessary skills to confidently
write, debug, and optimize SQL code for various database systems.



Basic SQL Queries and Solutions

Mastering the fundamentals is the cornerstone of becoming proficient in SQL. This section
focuses on essential commands that form the backbone of database interaction. We'll
cover data retrieval, insertion, updating, and deletion, providing clear examples and step-
by-step solutions. Understanding these basic SQL practice questions with solutions will
build a strong foundation for more complex operations.

SELECT Statement Fundamentals

The SELECT statement is arguably the most frequently used command in SQL, responsible
for retrieving data from tables. These exercises will test your ability to select specific
columns, filter rows using the WHERE clause, and sort results with ORDER BY.

Question 1: Retrieve all columns from a table named 'Customers'.

Solution 1:
SELECT FROM Customers;

Question 2: Retrieve the 'FirstName' and 'LastName' columns from the 'Employees'
table.

Solution 2:
SELECT FirstName, LastName FROM Employees;

Question 3: Retrieve all customers whose 'Country' is 'USA'.

Solution 3:
SELECT FROM Customers WHERE Country = 'USA’;

Question 4: Retrieve the first name, last name, and hire date of employees hired
after '2022-01-01', sorted by hire date in ascending order.

Solution 4:
SELECT FirstName, LastName, HireDate FROM Employees WHERE HireDate >



'2022-01-01"' ORDER BY HireDate ASC;

INSERT, UPDATE, and DELETE Statements

Beyond querying, it's essential to know how to modify data. These practice questions
cover the essential data manipulation language (DML) commands: INSERT for adding new
records, UPDATE for modifying existing ones, and DELETE for removing data.

Question 5: Add a new customer record to the 'Customers' table with the following
details: CustomerID=101, Name="'John Doe', City='"New York', Country='USA".

Solution 5:

INSERT INTO Customers (CustomerID, Name, City, Country) VALUES (101, 'John
Doe', 'New York', 'USA");

Question 6: Update the 'City' to 'Los Angeles' for the customer with
CustomerID=101.

Solution 6:
UPDATE Customers SET City = 'Los Angeles' WHERE CustomerID = 101;

Question 7: Delete the customer with CustomerID=101 from the 'Customers' table.

Solution 7:
DELETE FROM Customers WHERE CustomerID = 101;

Intermediate SQL Concepts and Practice

Once you're comfortable with the basics, it's time to explore more complex SQL
functionalities. This section delves into operations that involve combining data from
multiple tables, performing calculations, and grouping results. These intermediate SQL
practice questions with solutions are designed to push your understanding further.



JOIN Operations

JOIN clauses are fundamental for combining rows from two or more tables based on a
related column. Mastering different types of joins (INNER, LEFT, RIGHT, FULL) is crucial
for comprehensive data analysis.

Question 8: Retrieve all orders and the corresponding customer names. Assume you
have an 'Orders' table with 'CustomerID' and an 'Customers' table with 'CustomerID'
and 'Name'.

Solution 8:

SELECT 0.0rderID, c.Name FROM Orders o INNER JOIN Customers ¢ ON
0.CustomerID = c.CustomerlID;

Question 9: List all customers and their orders. If a customer has no orders, still
display the customer's name.

Solution 9:

SELECT c.Name, 0.0rderID FROM Customers ¢ LEFT JOIN Orders o ON
c.CustomerID = o.CustomerlID;

Question 10: Find all products that have never been ordered. Assume 'Products' and
'‘OrderDetails' tables with 'ProductID'.

Solution 10:

SELECT p.ProductName FROM Products p LEFT JOIN OrderDetails od ON
p.ProductID = od.ProductID WHERE od.ProductID IS NULL;

Aggregate Functions and GROUP BY

Aggregate functions like COUNT, SUM, AVG, MIN, and MAX are essential for
summarizing data. The GROUP BY clause is used in conjunction with these functions to
perform calculations on subsets of data.



Question 11: Count the total number of customers in each country.

Solution 11:

SELECT Country, COUNT() AS NumberOfCustomers FROM Customers GROUP BY
Country;

Question 12: Calculate the average quantity of items ordered for each product.
Assume an 'OrderDetails' table with 'ProductID' and 'Quantity’.

Solution 12:

SELECT ProductID, AVG(Quantity) AS AverageQuantity FROM OrderDetails GROUP
BY ProductID;

Question 13: Find the total sales amount for each customer. Assume 'Orders' table
with 'CustomerID' and 'Amount'.

Solution 13:

SELECT CustomerID, SUM(Amount) AS TotalSales FROM Orders GROUP BY
CustomerlID;

Subqueries

Subqueries, or nested queries, allow you to use the result of one query as an input for
another. They are powerful tools for complex filtering and data retrieval.

Question 14: Find all customers who have placed more than 5 orders.

Solution 14:

SELECT Name FROM Customers WHERE CustomerID IN (SELECT CustomerID
FROM Orders GROUP BY CustomerID HAVING COUNT(OrderID) > 5);

Question 15: Retrieve products whose price is higher than the average price of all
products.



Solution 15:

SELECT ProductName FROM Products WHERE Price > (SELECT AVG(Price) FROM
Products);

Advanced SQL Techniques for Mastery

To truly excel in SQL, understanding advanced techniques is paramount. These SQL
practice questions with solutions cover more sophisticated concepts that are vital for data
analysis, reporting, and complex problem-solving.

Window Functions

Window functions perform calculations across a set of table rows that are related to the
current row. They are extremely useful for tasks like ranking, calculating running totals,
and finding moving averages without the need for self-joins or complex subqueries.

Question 16: Rank employees within each department based on their salary in
descending order. Assume 'Employees' table with 'DepartmentID' and 'Salary'.

Solution 16:

SELECT EmployeeName, DepartmentID, Salary, RANK() OVER (PARTITION BY
DepartmentID ORDER BY Salary DESC) AS SalaryRank FROM Employees;

Question 17: Calculate the running total of sales for each customer over time.
Assume 'Sales' table with 'CustomerID’, 'SaleDate', and 'Amount'.

Solution 17:

SELECT CustomerID, SaleDate, Amount, SUM(Amount) OVER (PARTITION BY
CustomerID ORDER BY SaleDate) AS RunningTotal FROM Sales;



Common Table Expressions (CTESs)

CTEs provide a way to define temporary, named result sets that you can reference within
a single SQL statement. They improve readability and can simplify complex queries.

Question 18: Find the top 3 customers by total spending using a CTE.

Solution 18:

WITH CustomerTotalSpending AS (SELECT CustomerID, SUM(Amount) AS
TotalSpent FROM Orders GROUP BY CustomerID) SELECT c.Name, cts.TotalSpent
FROM Customers ¢ JOIN CustomerTotalSpending cts ON c.CustomerID =
cts.CustomerID ORDER BY cts.TotalSpent DESC LIMIT 3;

Stored Procedures and Functions

Stored procedures and functions are precompiled SQL code that can be executed
repeatedly. They offer benefits such as improved performance, modularity, and enhanced
security.

Question 19: Write a stored procedure that takes a customer ID as input and
returns the total amount spent by that customer.

Solution 19: (Syntax may vary slightly depending on the specific SQL dialect, e.qg.,
SQL Server, MySQL, PostgreSQL)

-- Example for SQL Server

CREATE PROCEDURE GetCustomerTotalSpending (@CustomerID INT) AS BEGIN
SELECT SUM(Amount) AS TotalSpent FROM Orders WHERE CustomerID =
@CustomerID; END;

Database Design and Schema Questions

Understanding how to design and interact with database schemas is crucial for efficient
data management. These SQL practice questions with solutions focus on concepts related
to table creation, constraints, and relationships.



Table Creation and Constraints

Designing tables with appropriate data types and constraints ensures data integrity. These
questions test your knowledge of creating tables and enforcing rules.

Question 20: Create a table named 'Products' with columns: ProductID (integer,
primary key), ProductName (varchar(100), not null), Price (decimal(10, 2)).

Solution 20:

CREATE TABLE Products ( ProductID INT PRIMARY KEY, ProductName
VARCHAR(100) NOT NULL, Price DECIMAL(10, 2) );

Question 21: Add a unique constraint to the 'Email' column of the 'Customers' table.

Solution 21:
ALTER TABLE Customers ADD CONSTRAINT UQ CustomerEmail UNIQUE (Email);

Relationships and Foreign Keys

Establishing relationships between tables using foreign keys is essential for maintaining
relational integrity and performing accurate joins.

Question 22: Create an 'Orders' table with an 'OrderID' (integer, primary key) and a
'‘CustomerID' (integer) that is a foreign key referencing the 'CustomerID' column in
the 'Customers' table.

Solution 22:

CREATE TABLE Orders ( OrderID INT PRIMARY KEY, CustomerID INT, FOREIGN
KEY (CustomerID) REFERENCES Customers(CustomerID) );

Performance Tuning and Optimization



Writing efficient SQL queries can significantly impact application performance. These SQL
practice questions with solutions touch upon techniques to optimize query execution.

Indexing Strategies

Indexes are crucial for speeding up data retrieval operations. Understanding when and
how to create indexes is a key skill.

Question 23: Explain the purpose of an index in SQL.

Solution 23:

An index is a database data structure that improves the speed of data retrieval
operations on a database table. It works by creating a lookup table that the database
engine can use to search for data more quickly, similar to how an index in a book
helps you find information faster.

Question 24: Suggest an appropriate index for the 'CustomerID' column in the
'‘Orders' table if you frequently query orders by customer.

Solution 24:
CREATE INDEX IX Orders CustomerID ON Orders (CustomerID);

Query Optimization Techniques

Beyond indexing, various other techniques can optimize SQL queries.

Question 25: When might it be better to use INNER JOIN instead of LEFT JOIN?

Solution 25:

INNER JOIN is more efficient than LEFT JOIN when you only need to retrieve rows
that have matching values in both tables. LEFT JOIN has to scan all rows of the left
table and check for matches in the right, which can be slower if matches are not
guaranteed or if you don't need unmatched rows.



Common SQL Interview Questions

SQL interviews often assess both theoretical knowledge and practical problem-solving
abilities. These questions are representative of what you might encounter in an interview
setting.

Conceptual and Practical Scenarios

Interviewers often use scenarios to gauge your understanding of how SQL functions in
real-world applications.

Question 26: What is the difference between a clustered and a non-clustered index?

Solution 26:

A clustered index determines the physical order of data in a table, and a table can
have only one clustered index. A non-clustered index is a separate structure that
contains pointers to the actual data rows, and a table can have multiple non-
clustered indexes.

Question 27: Explain the concept of ACID properties in database transactions.

Solution 27:

ACID stands for Atomicity, Consistency, Isolation, and Durability. These are
properties of database transactions that guarantee database validity even in the
event of errors, power failures, etc. Atomicity ensures transactions are all-or-nothing;
Consistency ensures a transaction brings the database from one valid state to
another; Isolation ensures concurrent transactions don't interfere with each other;
Durability ensures that once a transaction is committed, it remains committed even
in the event of system failure.

Question 28: How would you find duplicate records in a table?

Solution 28:

You can find duplicate records using GROUP BY and HAVING COUNT() > 1. For
example, to find duplicate email addresses in a 'Users' table: SELECT Email,
COUNT( FROM Users GROUP BY Email HAVING COUNT() > 1;



Frequently Asked Questions

What is the difference between DELETE" and
"TRUNCATE' in SQL, and when would you use each?

"DELETE" removes rows one by one, allowing for "WHERE" clauses and rolling back.
"TRUNCATE" removes all rows by deallocating data pages, making it faster but non-
recoverable and not triggering 'DELETE" triggers. Use "DELETE" for conditional removal
or when rollback is needed. Use 'TRUNCATE" for bulk removal of all data when
performance is critical and rollback isn't a concern.

Explain the concept of SQL injection and how to prevent
it.

SQL injection is a code injection technique where malicious SQL statements are inserted
into an entry field for execution. Prevention involves using parameterized queries

(prepared statements), input validation and sanitization, and avoiding dynamic SQL
construction with user input. Stored procedures can also help if implemented correctly.

What are the different types of SQL JOINs, and when
would you use each?

Types include: "'INNER JOIN" (returns matching rows from both tables), 'LEFT JOIN"
(returns all rows from the left table and matching rows from the right), "RIGHT JOIN"
(returns all rows from the right table and matching rows from the left), and "FULL OUTER
JOIN" (returns all rows when there is a match in either table). Use "'INNER JOIN" for
exact matches, 'LEFT/RIGHT JOIN" when you need all data from one table regardless of
matches in the other, and "FULL OUTER JOIN" for a complete union of data.

Describe the purpose of indexes in SQL and the trade-
offs involved.

Indexes are special lookup tables that the database search engine can use to speed up
data retrieval operations. They work like an index in a book. Trade-offs: Indexes improve
read performance (SELECT queries) but slow down write operations (INSERT, UPDATE,
DELETE) due to the overhead of maintaining the index. Over-indexing can also consume
significant disk space.

What is a Primary Key and a Foreign Key, and how do
they relate to each other?

A Primary Key uniquely identifies each record in a table. It must contain unique values and
cannot contain NULL values. A Foreign Key is a field in one table that uniquely identifies a
row of another table or the same table. It establishes a link between two tables. The
Foreign Key in one table references the Primary Key in another table, enforcing
referential integrity.



Explain the difference between UNION and UNION
ALL".

"UNION" combines the result sets of two or more SELECT statements and removes
duplicate rows. "'UNION ALL" also combines result sets but includes all rows, including
duplicates. "'UNION ALL" is generally faster as it doesn't need to perform the duplicate
removal step. Use "'UNION" when you want unique results, and "UNION ALL" when
duplicates are acceptable or desired.

What are Aggregate Functions in SQL, and provide
examples.

Aggregate functions perform a calculation on a set of values and return a single value.
Examples include: 'COUNT()" (number of rows), SUM()" (total of values), "AVG()
(average of values), MIN()" (minimum value), and "MAX()" (maximum value). They are
often used with the "GROUP BY clause.

Describe normalization in SQL and its benefits. What
are the common normal forms?

Normalization is the process of organizing columns and tables in a relational database to
reduce data redundancy and improve data integrity. Benefits include eliminating
redundant data, improving data consistency, and simplifying data modification. Common
normal forms are 1NF, 2NF, and 3NF, each addressing different types of anomalies.

What is a Window Function in SQL, and how does it
differ from aggregate functions?

Window functions perform calculations across a set of table rows that are related to the
current row. Unlike aggregate functions, which collapse rows into a single output row,
window functions return a value for each row based on a 'window' of related rows. They
are defined using the "OVER() clause. Examples include 'ROW NUMBER()", "'RANK()",
"DENSE RANK()", "LAG()", LEAD(), and aggregate functions used as window functions
("SUM() OVER(...)").

Additional Resources

Here are 9 book titles related to SQL practice questions with solutions, each with a short
description:

1. SQL Practice Problems with Solutions

This book offers a comprehensive collection of hands-on exercises designed to solidify your
SQL knowledge. Each problem is accompanied by detailed, step-by-step solutions,
explaining the logic and syntax used. It's an ideal resource for beginners and intermediate
users looking to improve their query writing and problem-solving skills in various SQL
dialects.



2. Mastering SQL: A Practical Approach with Exercises

Dive deep into the nuances of SQL with this practical guide that emphasizes learning by
doing. It presents a wide array of challenging questions covering everything from basic
SELECT statements to complex joins and window functions. The clear explanations
accompanying each solution will help you understand not just how to write a query, but
why it works.

3. SQL Interview Questions & Answers: Preparation Guide

Targeted towards those preparing for SQL-centric job interviews, this book provides
realistic interview scenarios and their corresponding solutions. It focuses on common
question patterns and the underlying concepts tested, helping you build confidence. The
detailed answers explain efficient query design and common pitfalls to avoid.

4. SQL Query Building: From Basics to Advanced Practice

This book systematically builds your SQL query-writing capabilities through a structured
approach. It starts with foundational concepts and gradually introduces more complex
topics with progressively challenging practice questions. Each solution is meticulously
crafted to illustrate best practices and efficient query construction.

5. The Complete SQL Workout: Exercises and Solutions

Get a thorough workout for your SQL muscles with this extensive collection of practice
problems. It covers a broad spectrum of SQL functionalities, ensuring you encounter a
variety of scenarios. The included solutions are designed to be both accurate and
educational, highlighting different ways to achieve the desired results.

6. SQL Troubleshooting and Optimization: A Problem-Solving Manual

Beyond just writing queries, this book tackles common SQL issues and optimization
techniques through practical exercises. You'll learn to identify performance bottlenecks
and write more efficient queries by working through realistic problems. The solutions
focus on best practices for database performance and query tuning.

7. Hands-On SQL: Practical Exercises for Data Professionals

Designed for aspiring and current data professionals, this book offers practical SQL
challenges that mirror real-world data analysis tasks. It provides a rich set of exercises
that require you to apply your SQL skills to extract meaningful insights. Each solution is
explained in a way that enhances your understanding of data manipulation and retrieval.

8. SQL Playground: Interactive Practice with Solutions

Think of this book as your personal SQL playground, filled with interactive exercises
designed to boost your proficiency. It offers a diverse range of questions, encouraging
experimentation and exploration. The accompanying solutions serve as valuable guides,
demystifying complex SQL concepts.

9. SQL Challenges: Test Your Skills with Real-World Scenarios

Put your SQL knowledge to the test with this collection of challenging, real-world
scenarios. Each chapter presents a specific problem or dataset requiring you to craft
effective SQL queries. The provided solutions offer clear, concise explanations that will
deepen your understanding of SQL's capabilities.
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