










 

 
 

 
 

 

 
 

C & C++ Interview 

Questions 
Review these typical interview questions and think about how you 

would answer them. Read the answers listed; you will find best 

possible answers along with strategies and suggestions. 
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Chapter 1 
 
 
 
 
 

Memory Allocation 
 
 
 

1: Explain the types of memories allocated in C & C++. 
Answer:  
C & C++ allocates memory as static and dynamic broadly. Static 
memory is where all the static variables are stored, irrespective of 
where they are declared within the program. Once the static 
variables are allocated memory, then the rest of the memory is 
used for allocating the dynamic variables. Everything other than 
the static variables is stored in heap and stack. All the variables 
local to a function are stored in a stack. All the other dynamically 
allocated variables are stored in a heap. Dynamic memory 
allocation is unpredictable and it may fail if the system does not 

this is a major issue as for real-time and embedded systems, if 
malloc() fails it returns NULL which fails the program. In C++, 
dynamic memory allocation is done using new which is better 



equipped to allocate memory by reallocating smaller chunks of 
data as required. Moreover, new does not return a null and 
instead exits the program. This makes dynamic memory allocation 
in C++ superior and more reliable.  
 
2: Explain Memory Fragmentation.  
Answer:  

contiguous blocks of memory as a single block to be allocated 
when it is being requested. Consider if your heap has 12K of 
memory and a 4K is allocated upon the first request with malloc(). 
Another 2K is requested and that is also allocated, now the heap 
has a contiguous memory of 6K to be allocated (table 1). If the first 
4K memory is freed using the free() and now the heap actually has 

10K of memory to be allocated. But it is not contiguous (table 2). 
 

Total 12K of Memory in Heap (Table 1) 

4K Allocated 2K Allocated 6K  

Req1 Req2 Free 

 
Total 12K of Memory in Heap (Table 2) 

4K  2K Allocated 6K  

Free Req2 Free 

 
Now if heap gets a request for 8K of memory, the malloc() will fail 
even though the heap has free memory, but because it is not 
contiguous. This cannot be defragmented since during 
defragmentation, if the 2K lot is moved to the first lot address, the 



pointer to Req2 will become useless. In Java and other languages 
that have automatic garbage collection, the issue of fragmentation 
does not occur as these languages do not support direct access of 
address through pointers.  
 
3: How is dynamic memory allocation in C different from that in 
C++? 
Answer:  
C uses malloc() and free() to allocate and de-allocate memory 
while C++ uses the new and delete operator to allocate and free 
memory dynamically. Malloc() is a void function that allocates 
memory dynamically according to the data type to be created. 
New is an operator that calls the constructor of the data type or 
objects to be created and returns the data type created. New never 

returns NULL. It will throw an exception or terminate the 
program when it fails. When we call new, the memory is allocated 
from the free storage whereas malloc() allocates memory from the 
heap. Malloc() may return NULL when it fails. You have to 
specify the size to be allocated in bytes when using malloc(). 

arrays whereas with malloc() you have to calculate the array size 
and then allocate. The new and delete operators can be overridden 
whereas malloc() and free() cannot be overridden. 
 
4: Can malloc() fail? How do you handle it? 
Answer:  
Though it is unlikely that malloc() will fail for a normal program, 
there is no 100% assurance that malloc() will not fail. For bigger 



program that request bigger chunks of memory allocation, there is 
a possibility that malloc() may fail if the system does not have 
sufficient memory to allocate, is too heavily loaded to allocate 
memory during the malloc() call or the program is requesting way 
too large memory than anticipated. Another possible issue is that 
since malloc() accepts only unsigned int, if you are using pointer 
arithmetic to find the amount of memory required and get a huge 
negative figure, malloc() considers it as a positive figure which 
will be very huge amount of memory to allocate and may fail. 
Checking for a NULL pointer and exiting the program gracefully 
one way you can handle the situation. If you do not exit the 
program and the program aborts, you will have to be prepared for 
some unwanted surprises. So the best way to handle malloc() is to 
check for Null pointer and exit the program if malloc() has failed.

 
5: What is Dynamic Memory Allocation in C and how it is 
achieved in C Programming? 
Answer:  
In a C program there are two ways memory can be allocated for 
the data variables. One of these is to allocate the memory at the 
runtime, i.e. while the program is in execution mode or when 
loader and linker finish their task and the program along with all 
required library functions are residing in the memory. At this 

This method of allocating memory for data variables during 
program run time is called Dynamic Memory Allocation. 
Dynamic Memory Allocation can be achieved by two C library 



allocate memory at the run time. The amount of memory required 
is passed as argument to these functions and the variable for 
amount of memory to be allocated can be entered by the user 
while the program is in the middle of its execution; thus achieving 
runtime memory management in C. 
 
6: What is the difference if dynamic memory is allocated using 
library functions malloc and calloc? 
Answer:  
Both the functions allocate memory dynamically, but there is a 
difference in the way they do it. 
Malloc allocates memory in contiguous manner by using the input 
of how much memory needs to be allocated, then allocates a large 
chunk of contiguous memory defined in the parameter. Calloc 

allocates memory that may not be contiguous. It uses two 
parameters for the number of blocks to be allocated and size of 
each memory block.  
Malloc never initializes its allocated memory , while calloc 
initializes all the allocated memory blocks to zero. 
 
7: How is run time memory management achieved in C++? 
Answer:  
There are two operators which perform the task of allocating or 

 
While allocating dynamic memory using new, it takes one integer 
as an argument and returns a pointer of type for which new is 
allocating memory. 
<data type> * new datatype[integer]; Example char *Ptr_char = 
new char[10]



In the example, the operation allocates memory for 10 characters 
or 10 bytes dynamically. 
The delete operator takes only the pointer variable that was used 
while allocating the memory that is going to be released by delete.
delete 
<pointervariable_used_while_allocatingMemory_through_new> 

 
8: How is the realloc() function used in C? 
Answer:  
This function is used to reallocate memory for a predefined 
memory block to either increase or decrease the already allocated 
memory. It takes one pointer argument and one integer argument 
mentioning the new amount of memory block to be allocated. The 
pointer is the one carrying the starting address of a memory block 

that was previously allocated. Through realloc(),memory newly 
assigned may be new memory allocated that is entirely from a 
different memory place.  
<Pointer_Var> = realloc (<Ptr_OldMemoryBlock>, <Int_size>) 



 

 
 

Chapter 2 
 
 
 
 
 

Structure and Union 
 
 
 

9: Explain with example how a structure can be passed to a 
function in C. 
Answer:  
A structure can be passed by value or by reference to a function in 
C just like any other data type. The following example will explain 
how to pass a structure by value to a function. 
 
#include <stdio.h> 
 
struct custRecord { 

char *cust_Name; 
int cust_Id; 
char account_Type; 
float acct_Balance; 

};



int main() 
{ 

struct custRecord addInt(struct custRecord); 
struct custRecord newCustomer = {"Anita", 29017, 'S', 
25892.23}; 

 
printf("\nCustomer Details\n"); 
printf("%s, %d, %c, %f", newCustomer.cust_Name, 
newCustomer.cust_Id, newCustomer.account_Type, 
newCustomer.acct_Balance); 

 
newCustomer = addInt(newCustomer); 

 
printf("\nNew Customer Details\n"); 

printf("%s, %d, %c, %f", newCustomer.cust_Name, 
newCustomer.cust_Id, newCustomer.account_Type, 
newCustomer.acct_Balance); 

 
return 0; 
} 

 
struct custRecord addInt(cust) 
struct custRecord cust; { 

cust.acct_Balance = cust.acct_Balance *110/100; 
return(cust); 

} 
This will output: 
Customer Details 



Anita, 29017, S, 25892.230469  
New Customer Details  
Anita, 29017, S, 27186.841797 
 
10: What is the size of the structure address? Explain. 
struct myAddress { 

char* myName; 
long int myPhNumber; 
char* myStreet; 
char* myTown; 
char myState[2]; 
int myZip; 

} 
Answer:  

The size of the structure myAddress is 24 instead of 22. This is 
because when we create a variable of type structure, the size 
allocated is not actually the total of the size of the member data 
types. For different machines, the way they allocate memory for 
certain data types such as int may be allotted memory as much as 
a character string. Hence, there may be holes in structures 
generated in such machines and hence, the size may vary. The 
ideal way to declare a structure to make sure it is allocated an 
optimum size is to declare the variables in the order of the size 
required by their data types. Biggest data type variables must be 
declared first. But this makes the code look clumsy and the 
programmer may not be able to read it. Since the difference in 
memory allocated is not too large, for better readability, the data 
variables are declared as per the functionality.



11: What are Bit Fields? 
Answer:  
Bit fields in C let the programmer specify the actual data size 
allowed for the particular member. Even if an unsigned int type is 
declared, the memory allocated is 4 bytes irrespective of whether 
or not the data will occupy that much space in memory. Bit fields 
let you specify the maximum size to be allocated in the memory 
which optimizes the program. The bit fields also can be used to 
force alignment of memory allocated. Bit fields cannot be assigned 
to pointers. It can be used to implement a boundary to the value 
assigned during the runtime.  
 
12: Write a program to create a dynamic structure array and 
accept and display the information. 

Answer:  
#include <stdio.h> 
#include<stdlib.h> 
struct myTrialName { 

int myIntVar; 
char myCharC[30]; 

}; 
int main(){ 

struct myTrialName *pntrToStrct; 
int counter1,TotalNo; 
printf("Enter TotalNo: "); 
scanf("%d",&TotalNo); 

 
/* Allocates the memory for the said number of structures with 
pointer pntrToStrct pointing to the base address. */



pntrToStrct = (struct myTrialName*) malloc( TotalNo * 
sizeof(struct myTrialName)); 

for(counter1 = 0; counter1 < TotalNo; ++counter1){ 

printf("Enter the values of string and integer 
respectively:\n"); 

scanf("%s%d",&(pntrToStrct + counter1) -> myCharC, 
&(pntrToStrct + counter1) -> myIntVar); 

} 
printf("For Displaying Information:\n"); 
for(counter1 = 0; counter1 < TotalNo; ++counter1) 

printf("%s\t%d\t\n",(pntrToStrct + counter1) -> 
myCharC,(pntrToStrct + counter1) -> myIntVar); 

return 0; 
} 

 
Its output will be 
Enter Total No: 3 
Enter the values of string and integer respectively: 
C & C++ 
50 
Enter the values of string and integer respectively: 
J2EE 
75 
Enter the values of string and integer respectively: 
Oracle 
30 
 
For Displaying Information:
C & C++ 50



J2EE  75 
Oracle   30 
 
13: How is the memory allocation for a structure different from 
that of a union? 
Answer:  
Unions and Structures can be created in a similar manner. They 
both are derived data types but mainly different in how they are 
allocated memory space and stored. If you create a union and a 
structure with the same data types, you will find that a Union will 
occupy lesser space than a structure. The reason is that for a 
structure, the size allotted is the sum of the size of all data types 
inside the structure. But for a union, the size allotted is the size of 
the largest data type within the union. Consider the following 

example, 
struct student { 

char studName[50]; 
int class; 
int mark; 

}ss; 
union student { 

char studName[50]; 
int class; 
int mark; 

}us; 
If you check the size of ss and us, you will find that ss will be of 
size 40 (32+4+4) but us will be of size 32 only. 32 is the size allotted 
for char array which is the maximum required in the case of the 



union. 
 
14: What is a Structure in C and how is it different from Array 
and Union? 
Answer:  
Structure is a user defined data type which can carry 
heterogeneous data items like int, char, float, etc. In this way, the 
data types carried by the structure are entirely defined by the 
programmer. This differs from an Array that only stores similar 
data types like either integers, or floating point numbers, or 
characters.  
In Structure, memory allocated for the Structure data type is the 
summation of memory allocated for all its data members. In a 
Union the total memory allocated for Union data type is the 

memory allocated to its largest data member. 
 
15: How to access the members of a structure variable? 
Answer:  
The members of a structure variable can be accessed using 
member operator or period operator. A structure variables needs 
to first be declared, through that variable. The structure members 

rator. 
Syntax: 

<structure_variable_name> .<structure_member> 
 
16: What is the syntax of defining a structure? 
Answer:  
The syntax for defining a structure is as follows:



struct <structure_name>  
{ 

<datatype> <structure_member1> 
<datatype> <structure_member2> 

} ; 
 
17: What is a nested structure? 
Answer:  
A structure declaration can contain a structure along with other 
data types, and this is called nesting structures. There are two 
ways this can be achieved. One is to put the structure declaration 
inside another structure declaration along with other data types. 
The second is to first declare the structure that is going to be 
embedded and then simply declare the already created structure 

inside the newly created structure along with other data types.
 
18: Explain the output of the following program. 
void main () { 

struct A{ 
float f; 
int n; 
char ch; 
} A_var; 

union B { 
float f1; 
int n1; 
char ch1; 
} B_Var;



\
sizeof(A_var), sizeof(B_var)); 

} 
Answer:  
The output will appear as below: 

size of structure A is 7 
 

The amount of memory allocated to a structure variable is the sum 
of the size of all its members. In the above case the size of 

ables f(4 
bytes), n(2 bytes), ch(1 bytes), so the total memory allocated is 7 
bytes. For unions, the memory allocated is the size of its largest 
data member. In the above case, memory allocated to union 

4 bytes. 
 
19: Explain the output of the following program. 
void main () { 

struct student 
{ 
int roll_No= 06123; 

 
 

}; 
} 

Answer:  
The above program will give a compilation error since inside a 
structure or class declaration
Only through structure variables can the members of a structure 



be initialized. 
 
20: How are pointers to a structure declared? How are members 
of a structure accessed using this pointer? 
Answer:  
A pointer of a structure data type can hold the address of a 
structure variable and then the members of that structure can be 
accessed using arrow operator. The syntax is shown below: 

<struct_Name> * <ptr_to_structure>; 
Example: 

X      S1; 
X     *P1; 
P1 = & S1; 

 

21: What is a self-referential structure? Explain with an example. 
Answer:  
When a structure carries a pointer member of its own type, then 
the structure is called a self-referential structure. Generally, this is 
used while implementing data structures like linked list as in the 
example below:  
struct Linked_List{ 

int D; 
Linked_List * ptr_of_type_Linked_List; 

}; 
In the above example, the pointer variable 

 
 




