COSC 3480: Midterm Exam (Sample)

Name:
D. Mirkovic, Fall 2004

This document contains a set of typical midterm exam problems. The actual exam will
have 5 problems with total of 100 points.

1. (20) Consider the following schema:

Books(bid: integer, author: string, title: string, year: integer)

a) (5) Write an SQL statement required to create the Books relation including the ap-
propriate primary key constraint.

b) (5) Write an SQL command to insert a tuple (1234, ’John Grisham’, "The Brethren’,
2000).

c) (5) Write an SQL command to delete all books printed before 1900.

d) (5) Write an SQL statement change the name of the author to *Virginia Woolf” in all
books written by ’Virginia Stephen’.



2. (20) Answer each of the following questions briefly. The questions are based on the
following relational schema:

Faculty(fid: integer, fname: string, dept: string, salary: real)
Class(cid: integer, cname: string, time: string, room: string, teacherid integer)

a) (10) Write the SQL statements required to create the above relations, including ap-
propriate definitions of all primary and foreign key integrity constraints.

b) (10) Which of the following database modifications are legal?

i.

ii.

iii.

1v.

INSERT
INTO Faculty (fid, fname, dept, salary)
VALUES (1234, ’John’, ’Art’, 4323.2)

INSERT

INTO Faculty (fid, fname, dept, salary)

VALUES (null, ’John’, ’Art’, 4323.2)

INSERT

INTO Class (cid, cname, time, room, teacherid)
VALUES (301, *Music 101°, "T'TH 4’, "PGH 303", null)
UPDATE Faculty F

SET F.dept=1234

WHERE F.name="Mike’

UPDATE Class C

SET C.room="PGH 2071’

WHERE C.teacherid=1234



3. (20) Using the relations from problem 2 answer the following questions:

a) (10) Write an SQL statement to create a view Art-teacher which lists fid, fname, and
salary of all faculty teaching a class which cname begins with *Art’.

b) (5) Write an SQL statement to destroy the above view.

c) (b) Write an SQL statement to create the Faculty table with a constraint that salary
is a positive real number smaller then 1000000.



4. (20) Consider the following schema:

Aircraft(aid: integer, aname: string, cruisingrange: integer)
Certified(eid: integer, aid: integer)
Employees(eid: integer, ename: string, salary: integer)

The key fields are underlined, and the domain of each field is listed after the field name.
Write the following queries in Relational Algebra:

a) (5) Find the enames of pilots certified for some Boeing aircraft.

b) (5) Find the enames of pilots who can operate planes with a range greater than 3,000
miles but are not certified on any Boeing aircraft.

c) (5) Find the eids and enames of pilots certified for all aircrafts.

d) (5) Find the enames of pilots who are certified on Boeing and Airbus aircrafts.



5. (20) Write the following queries in SQL using the schema from problem 4.

a) Find the enames of pilots certified for some Airbus aircraft.

b) Find the eids of employees who make the highest salary.

c) Find the eids of employees who make the second highest salary.

d) Find the eids of employees who are certified for the largest number of aircraft.




6. (20) Consider the following information about a university database:

Teachers can be either Professors or Instructors.

All teachers have an SSN, a name, and an address.
Only Professors have a rank and a research specialty.
Ounly Instructors have a teaching specialty.

Teachers work in one or more departments, and for each department that they work
in, a time percentage is associated with their job.

Departments have a department number, a department name, and a main office.

Departments have one and only one professor (known as the chairman) who runs the
department.

All teachers have a medical insurance policy and may have one or more dependents
included on the policy and for each of them name and age is recorded.

For the data above:

a)

b)

(10) Draw an ER diagram and indicate all key and cardinality constraints.

(10) Write SQL statements to create the relations corresponding to the above ER
diagram and capture as many of the constraints as possible.



