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Primitive Types & Using Objects
Objects & strings

Objects: instances of classes

class Student

name
grade

(blueprint)

Student
Ada · A

Student
Ben · B

Student
Cara · A

new Student(...)
objects (instances)

class = blueprint (type)  ·  object = instance with its own field values

A class is a blueprint; an
object is a built
instance .
Instantiate with new:
Scanner s = new
Scanner(...);
Call instance methods on
an object with the dot operator:
s.nextInt().
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Objects & strings

Superclass and subclass

superclass holds attributes and behaviours shared by several subclasses

subclass extends the superclass, inheriting everything it has and
adding its own

inheritance relation-
ship an is-a relationship: a Dog is a Animal

method overrid-
ing

a subclass redefines an inherited method with the same sig-
nature, and its version runs

why bother shared code is written once, and code that works on the su-
perclass works on every subclass

Ask “is-a” before writing extends. A Car has a Engine, so that is a field, not a superclass –
the commonest design error at this level.
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Object Creation and Storage (Instantiation)

Instantiation creates an object with the new keyword, which calls a
constructor :

Two references can point to the same object; comparing them with == compares ad-
dresses, not contents.
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String manipulation

C
0

O
1

M
2

P
3
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4

T
5

E
6

R
7index (starts at 0)

"COMPUTER".substring(0, 4)    "COMP"

valid indices:  0  s. length() 1  ·  s. charAt(i) is the char at i

A String is an object – an
ordered sequence of characters,
indexed from 0.

s.length()

s.substring(0, 4)

s.indexOf(``x'')

Concatenate with +: ``Hi, ''
+ name.
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Objects & strings

The two most-tested String traps

substring(a, b) includes index a but excludes b – so its length is b - a

comparison use .equals, never == – == compares references, so two equal
Strings can test false

immutable a String cannot be changed; every “modification” returns a new
String

indexing indexOf returns -1 when not found, and indices run 0 to
length()-1

Both traps compile cleanly and both give wrong answers at run time. They are among the
most-tested points on the paper for exactly that reason.
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1.12 Objects: Instances of Classes

Name: Class: Date: Total: 9 marks

KEY WORDS object对象 • class类 • instance实例 • methods方法 • attributes属性

Objective
Build the skills to answer exam questions on objects as instances of classes.

You must be able to:

• understand that an object 对象 is a specific instance 实例 of a class
• explain that a class 类 is a blueprint defining state and behaviour
• distinguish the class (the type) from an object (a value of that type)
• describe an object’s attributes 属性 and methods 方法

1 Key knowledge and worked examples
Study these first. Each one shows the method for a question type used later.

Class and object
A class is a blueprint that defines the state and behaviour of its objects. An object
is a specific instance created from that blueprint.

Attributes and methods
An object’s attributes are its data; its methods are the behaviours it can perform.

Many objects
Many separate objects can be created from the same class – each has its own attribute
values.

2 Practice
2.1 State the relationship between a class and an object. [1]
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2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]
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Objective
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Study these first. Each one shows the method for a question type used later.
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A class is a blueprint that defines the state and behaviour of its objects. An object
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2 Practice
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Solutions
Each answer shows the steps, then the result.

2.1

• a class is a blueprint; an object is a specific instance created from it

2.2

• an attribute is the object’s data; a method is a behaviour the object can perform

2.3

• yes

3.1 B

• an instance of a class.

3.2 C

• its state and behaviour.

3.3

(a)

• an object (an instance)

(b)

• its attributes

(c)

• its methods

AP Computer Science A • 1.12 Objects: Instances of Classes 3

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]

AP Computer Science A • 1.12 Objects: Instances of Classes 2

Solutions
Each answer shows the steps, then the result.

2.1

• a class is a blueprint; an object is a specific instance created from it

2.2

• an attribute is the object’s data; a method is a behaviour the object can perform

2.3

• yes

3.1 B

• an instance of a class.

3.2 C

• its state and behaviour.

3.3

(a)

• an object (an instance)

(b)

• its attributes

(c)

• its methods

AP Computer Science A • 1.12 Objects: Instances of Classes 3

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]

AP Computer Science A • 1.12 Objects: Instances of Classes 2

Solutions
Each answer shows the steps, then the result.

2.1

• a class is a blueprint; an object is a specific instance created from it

2.2

• an attribute is the object’s data; a method is a behaviour the object can perform

2.3

• yes

3.1 B

• an instance of a class.

3.2 C

• its state and behaviour.

3.3

(a)

• an object (an instance)

(b)

• its attributes

(c)

• its methods

AP Computer Science A • 1.12 Objects: Instances of Classes 3



AP Computer Science A

Exercises 3.1·3.2

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]

AP Computer Science A • 1.12 Objects: Instances of Classes 2

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]

AP Computer Science A • 1.12 Objects: Instances of Classes 2



AP Computer Science A

Exercises 3.1·3.2

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]

AP Computer Science A • 1.12 Objects: Instances of Classes 2
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Each answer shows the steps, then the result.
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Exercise 3.3 (a)

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• a class is a blueprint; an object is a specific instance created from it

2.2

• an attribute is the object’s data; a method is a behaviour the object can perform

2.3

• yes

3.1 B

• an instance of a class.

3.2 C

• its state and behaviour.

3.3

(a)

• an object (an instance)

(b)

• its attributes

(c)

• its methods
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Exercise 3.3 (b)

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]
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Exercise 3.3 (b)
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Solutions
Each answer shows the steps, then the result.

2.1

• a class is a blueprint; an object is a specific instance created from it

2.2

• an attribute is the object’s data; a method is a behaviour the object can perform

2.3

• yes

3.1 B

• an instance of a class.

3.2 C

• its state and behaviour.

3.3

(a)

• an object (an instance)

(b)

• its attributes

(c)

• its methods
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Exercise 3.3 (c)

2.2 State the difference between an attribute and a method. [2]

2.3 State whether many objects can be created from one class. [1]

3 Exam-style questions
3.1 An object is [1]

A a blueprint
B an instance of a class
C a primitive type
D a compiler

3.2 A class defines an object’s [1]

A only its data
B only its methods
C its state and behaviour
D the hardware

3.3 A Dog class is written.

(a) State what a specific dog created from it is called. [1]

(b) Name an object’s data. [1]

(c) Name an object’s behaviours. [1]
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Exercise 3.3 (c)
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Solutions
Each answer shows the steps, then the result.

2.1

• a class is a blueprint; an object is a specific instance created from it

2.2

• an attribute is the object’s data; a method is a behaviour the object can perform

2.3

• yes

3.1 B

• an instance of a class.

3.2 C

• its state and behaviour.

3.3

(a)

• an object (an instance)

(b)

• its attributes

(c)

• its methods
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