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Q.1 What is Array? What are advantages and disadvantages of Array? Explain different
operations that can performed on Array.
Ans. Array is a collection of similar data types under a single variable.
Advantages:-
« ltis better and convenient way of storing the data of same datatype with same size.

It allows us to store known number of elements in it.

« It allocates memory in contiguous memory locations for its elements. It does not allocate
any extra space/ memory for its elements. Hence there is no memory overflow or
shortage of memory in arrays.

« lterating the arrays using their index is faster compared to any other methods like linked
list etc.

o Itallows to store the elements in any dimensional array - supports multidimensional
array.

Disadvantages

« Itallows us to enter only fixed number of elements into it. We cannot alter the size of the
array once array is declared. Hence if we need to insert more number of records than
declared then it is not possible. We should know array size at the compile time itself.

« Inserting and deleting the records from the array would be costly since we add / delete the
elements from the array, we need to manage memory space too.

e It does not verify the indexes while compiling the array. In case there is any indexes
pointed which is more than the dimension specified, then we will get run time errors
rather than identifying them at compile time.

Basic Operations
Following are the basic operations supported by an array.

e Traverse — print all the array elements one by one.



e Insertion — Adds an element at the given index.
o Deletion — Deletes an element at the given index.
e Search — Searches an element using the given index or by the value.

e Update — Updates an element at the given index.

Q2. Write a Program to Swap two numbers by using:-
(i) Call By Value

#include<stdio.h>
#include<conio.h>

int swap (int , int); // Declaration of function

main( )

{
int a = 10, b = 20 ; // call by value
swap (a,b) ; // a and b are

actual parameters
printf ( "\na
getch();

Il
o
0.
o

Il
o
-
)
o

}

int swap( int x, int vy ) // % and y are formal
parameters
{
int t
t = x
X =Yy ;
y =t
printf ( "\nx = %d y = %d", x, v ) ;

(if) Call By Address

#include<stdio.h>
#include<conio.h>
void main()

{

inta,b,t;

clrscr();

void swap(int * ,int *);



printf(* Enter two numbers :”);
scanf(“%d%d”,&a,&b);

printf(“\n Before Exchange a=%d , b=%d “,a,b);
swap(&a,&b);

printf(“\n After Exchange a=%d , b=%d “,a,b);

getch();

¥

void swap(int *x,int *y)
{

intt;

t=>X

X=*y,

y=t,

Q.3 (a) What is Pointer? Explain Pointers with Example.

Sol:-

(i)Pointers in C language is a variable that stores/points the address of another variable. A
Pointer in C is used to allocate memory dynamically i.e. at run time. The pointer variable might
be belonging to any of the data type such as int, float, char, double, short etc.

(if)Pointer Syntax : data_type *var_name; Example : int *p; char *p;
(iif)Where, * is used to denote that “p” is pointer variable and not a normal variable.
Key points to remember about pointers in C:
o Normal variable stores the value whereas pointer variable stores the address of the
variable.
The content of the C pointer always be a whole number i.e. address.
Always C pointer is initialized to null, i.e. int *p = null.
The value of null pointer is 0.
& symbol is used to get the address of the variable.
* symbol is used to get the value of the variable that the pointer is pointing to.
If a pointer in C is assigned to NULL, it means it is pointing to nothing.



« Two pointers can be subtracted to know how many elements are available between these
two pointers.
Example- #include <stdio.h>
int main()
t
Int *ptr, q;
q =30;
[* address of q is assigned to ptr */
ptr = &q;
/* display g's value using ptr variable */
printf(*%d", *ptr);
return O;

}

(b) Write a Program to calculate sum of N values in given array.

Sol:- /* CPP Program to find sum of elements
in a given array */
#include <bits/stdc++.h>

/I function to return sum of elements
/l'in an array of size n
int sum(int arr[], int n)

{

int sum = 0; // initialize sum

/I Iterate through all elements
// and add them to sum

for (inti=0;i<n;i++)

sum += arr[i];

return sum;

¥

int main()

intarr[] = {12, 3, 4, 15};

int n = sizeof(arr) / sizeof(arr[0]);

printf("Sum of given array is %d", sum(arr, n));
return 0;

¥

Q.4 (a) Write a program to implement Linear Search method.
Sol:- This C Program implements linear search. Linear search is also called as sequential search.
Linear search is a method for finding a particular value in a list, that consists of checking every

one of its elements, one at a time and in sequence, until the desired one is found.



Here is source code of the C program to implement linear search. The C program is successfully

compiled and run on a Linux system. The program output is also shown below.

[ * C program to input N numbers and store them in an array.
* Do a linear search for a given key and report success or failure. */

#include <stdio.h>

void main()

{

int array[10];

int i, num, keynum, found = 0;

printf("Enter the value of num \n");
scanf("%d", &num);

printf("Enter the elements one by one \n");
for (i=0; 1 <num; i++)

{

scanf("%d", &array[i]);

}
printf("Input array is \n");
for (i=0; 1 <num; i++)
{

printf("%d/n", array[i]);
}

printf("Enter the element to be searched \n");
scanf("%d", &keynum);

/* Linear search begins */

for (i=0;i<num;i++)

{

if (keynum == array[i] )

{

found = 1;
break; }}



if (found ==1)
printf("Element is present in the array\n");
else

printf("Element is not present in the array\n™);

(b) Write a program to arrange values in particular order (Sorting).

Sol: - ¢ program to sort elements of array in ascending order

*/

#include <stdio.h>
#define MAX SIZE 100 // Maximum array size

int main ()

{
int arr[MAX SIZE];
int size;
int i, j, temp;

/* Input size of array */
printf ("Enter size of array: ");
scanf ("%sd", &size);

/* Input elements in array */
printf ("Enter elements in array: ");
for (1i=0; i<size; i++)
{

scanf ("%d", &arr[il]):

}

for (1i=0; i<size; i++)
{
/*
* Place currently selected element array[i]
* to its correct place.
*/
for (j=i+1; j<size; J++)
{
/*
* Swap if currently selected array element
* is not at its correct position.
*/
if(arr[i] > arrljl)
{
temp = arr[i];
arr[i] = arr[]j];
arr[j] = temp;

}

/* Print the sorted array */



printf ("\nElements of array in ascending order: ");
for (1=0; i<size; 1i++)
{
printf ("$d\t", arr[i]);
}

return 0;

Q.5 How Two-dimensional (2-d Array) stored in memory. Write a program to perform

multiplication between two matrices (matrix should be input by user)

Sol:-Initialization of 2D Array

There are two ways to initialize a two Dimensional arrays during declaration.

int disp[2][4] = {
{10, 11, 12, 13},
{14, 15, 16, 17}
}

OR
int disp[2][4] = { 10, 11, 12, 13, 14, 15, 16, 17};

Although both the above declarations are valid, | recommend you to use the first method as it is
more readable, because you can visualize the rows and columns of 2d array in this method.
Things that you must consider while initializing a 2D array

We already know, when we initialize a normal array (or you can say one dimensional array)
during declaration, we need not to specify the size of it. However that’s not the case with 2D
array, you must always specify the second dimension even if you are specifying elements during

the declaration. Let’s understand this with the help of few examples —

/* Valid declaration*/
intabc[2][2] ={1,2,3 4}
[* Valid declaration*/
intabc[][2] ={1,2,3 4}

/* Invalid declaration — you must specify second dimension*/



intabc[][1={1,2,3,4}
/* Invalid because of the same reason mentioned above*/
intabc[2][]={1,2,3 4}

How to store user input data into 2D array

We can calculate how many elements a two dimensional array can have by using this formula:
The array arr[n1][n2] can have n1*n2 elements. The array that we have in the example below is
having the dimensions 5 and 4. These dimensions are known as subscripts. So this array has first
subscript value as 5 and second subscript value as 4.

So the array abc[5][4] can have 5*4 = 20 elements.

2D array conceptual memory representation

Second subscript

>

abc[0][0] | abe[0][1] |abc[0][2] |abe[0][3]

abe[1][0] | abe[1][1] |abe[1][2] |abe[1][3]

first
subsd |abcl2][0] | abe[2][1] [abec[2][2] |abe[2][3]

ript

\& abc[3][0] | abe[3][1] |abc[3][2] |abe[3][3]

abc[4][0] | abe[4][1] |abc[4][2] |abe[4][3]

Here my array is abc [5][4], which can be conceptually viewed as

a matrix of 5rows and 4 columns. Point to note here is that subscript
starts with zero, which means abc[0][0] would be the first element of
the array.




abc[0][1] |abe[0][2] [abe[01[3] [abe[11[0] [abe[1I[1] ] abc[4][2] |abe[41[3]

82206 82210 82214 B2218 82222 B227v4  B2278
>

memory locations for the array elements

Array is of integer type so each element would use 4 bytes that's the reason
there is a difference of 4 in element's addresses.

The addresses are generally represented in hex. This diagram shows them in

integer just to show you that the elements are stored in contiguos locations, so that
vou can understand that the address difference between each element is equal to the
size of one element(int size 4). For better understanding see the program below.

Actual memory representation of a 2D array

#include <stdio.h>

int main()

{

int a[10][10], b[10][10], result[10][10], r1, c1, r2, c2, i, j, k;
printf("Enter rows and column for first matrix: ");
scanf("%d %d", &rl, &cl);

printf("Enter rows and column for second matrix: ");
scanf("%d %d",&r2, &c2);

/I Column of first matrix should be equal to column of second matrix and
while (c1 1=r2)
{
printf("Error! column of first matrix not equal to row of second.\n\n");
printf("Enter rows and column for first matrix: ");
scanf("%d %d", &rl, &cl);
printf("Enter rows and column for second matrix: ");
scanf("%d %d",&r2, &c2);




/I Storing elements of first matrix.
printf("\nEnter elements of matrix 1:\n");
for(i=0; i<rl; ++i)
for(j=0; j<cl; ++j)
{
printf("Enter elements a%d%d: ",i+1, j+1);
scanf("%d", &a[i][j]);

/I Storing elements of second matrix.
printf("\nEnter elements of matrix 2:\n");
for(i=0; i<r2; ++i)
for(j=0; j<c2; ++j)
{
printf("Enter elements b%d%d: ",i+1, j+1);
scanf("%d",&b[i][i]);

/I Initializing all elements of result matrix to O
for(i=0; i<rl; ++i)
for(j=0; j<c2; ++j)
{
result[i][j] = 0;

/I Multiplying matrices a and b and
/[ storing result in result matrix
for(i=0; i<rl; ++i)
for(j=0; j<c2; ++j)
for(k=0; k<cl; ++k)
{
result[i][j]+=ali][K]*bIK][il;



// Displaying the result
printf(*\nOutput Matrix:\n");
for(i=0; i<rl; ++i)
for(j=0; j<c2; ++j)
{
printf("%d ", result[i][j]);
if(j ==c2-1)
printf("\n\n");
}

return O;
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Note: Attempt any four questions out of five questions.

Q.1  a) write statement of superposition theorems.

ANS: Superposition theorem is based on the concept of linearity between the response
and excitation of an electrical circuit. It states that the response in a particular branch of a linear
circuit when multiple independent sources are acting at the same time is equivalent to the sum
of the responses due to each independent source acting at a time.

In this method, we will consider only one independent source at a time. So, we have to
eliminate the remaining independent sources from the circuit. We can eliminate the voltage
sources by shorting their two terminals and similarly, the current sources by opening their two
terminals.

Therefore, we need to find the response in a particular branch ‘n’ times if there are ‘n’
independent sources. The response in a particular branch could be either current flowing
through that branch or voltage across that branch.

Procedure of Superposition Theorem

Follow these steps in order to find the response in a particular branch using superposition
theorem.

Step 1 — Find the response in a particular branch by considering one independent source and
eliminating the remaining independent sources present in the network.

Step 2 — Repeat Step 1 for all independent sources present in the network.

Step 3 — Add all the responses in order to get the overall response in a particular branch when
all independent sources are present in the network.

b) Find the current in 3Q resistor by using superposition theorems.
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b) Find the current through 4Q resistor by using Node Method
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Q.3 a) writes statement of Thevenin’s theorems.

ANS: Thevenin’s theorem states that any two terminal linear network or circuit can be
represented with an equivalent network or circuit, which consists of a voltage source in series
with a resistor. It is known as Thevenin’s equivalent circuit. A linear circuit may contain
independent sources, dependent sources, and resistors.

If the circuit contains multiple independent sources, dependent sources, and resistors, then the

response in an element can be easily found by replacing the entire network to the left of that
element with a Thevenin’s equivalent circuit.

The response in an element can be the voltage across that element, current flowing through that
element, or power dissipated across that element.



This concept is illustrated in following figures.

I A
Two terminal e
_ ‘ . v Load
Linear Circuit
B
+
Load
VTh A7)
B

Thevenin’s equivalent circuit resembles a practical voltage source. Hence, it has a voltage
source in series with a resistor.

o The voltage source present in the Thevenin’s equivalent circuit is called as Thevenin’s
equivalent voltage or simply Thevenin’s voltage, Vh.

e The resistor present in the Thevenin’s equivalent circuit is called as Thevenin’s
equivalent resistor or simply Thevenin’s resistor, Rth.

Methods of Finding Thevenin’s Equivalent Circuit

There are three methods for finding a Thevenin’s equivalent circuit. Based on the type of
sources that are present in the network, we can choose one of these three methods. Now, let us
discuss two methods one by one. We will discuss the third method in the next chapter.

Follow these steps in order to find the Thevenin’s equivalent circuit, when only the sources of
independent type are present.

e Step 1 — Consider the circuit diagram by opening the terminals with respect to which the
Thevenin’s equivalent circuit is to be found.

e Step 2 — Find Thevenin’s voltage Vtn across the open terminals of the above circuit.

e Step 3 — Find Thevenin’s resistance Rth across the open terminals of the above circuit by
eliminating the independent sources present in it.

o Step 4 — Draw the Thevenin’s equivalent circuit by connecting a Thevenin’s voltage
V1h in series with a Thevenin’s resistance Rth.



Now, we can find the response in an element that lies to the right side of Thevenin’s equivalent
circuit.

b) Find the current in 3() resistor by using Thevenins theorems.

s e ZJL

ANS:

Q.4 find effective value, mean value, form factor and peak factor for half rectified voltage
sinusoidal waveform.



Q.5 explains maximum power transfer theorems in details and calculates max. Power.




ANS: Maximum power transfer theorem states that the DC voltage source will deliver
maximum power to the variable load resistor only when the load resistance is equal to the
source resistance.

Similarly, Maximum power transfer theorem states that the AC voltage source will deliver
maximum power to the variable complex load only when the load impedance is equal to the
complex conjugate of source impedance.

In this chapter, let us discuss about the maximum power transfer theorem for DC circuits.

Proof of Maximum Power Transfer Theorem

Replace any two terminal linear network or circuit to the left side of variable load resistor
having resistance of R. ohms with a Thevenin’s equivalent circuit. We know that Thevenin’s
equivalent circuit resembles a practical voltage source.

This concept is illustrated in following figures.

A
Two terminal
R
Linear Circuit
B
Roh A
I
V|h E:tL
B

The amount of power dissipated across the load resistor is
PL=I’R.P.=I°RL

Substitute I=VThRTh+RL I=Vth Rth+RL in the above equation.
PL=( Vtn(Rth+RL)12RP =(VTh(Rth+RL)E2RL

=PL=V12{RL(RTh+RL)2}=PL=VTh2{RL(Rn+RL)2}

Condition for Maximum Power Transfer

For maximum or minimum, first derivative will be zero. So, differentiate Equation 1 with
respect to R. and make it equal to zero.

dPLARL =VTh2{(Rth*+RL)2x1-R%x2(Rth+RL)(RTh+RL)4}=0dPLdRL=VTh2 {(RTh+RL)2x1-RLx
2(RTh+RL)(RTh+RL)4}=0

=(Rth+RL)2—2RL(Rth+R1)=0=( Rth+R1)2—2RL(R1h+RL)=0

=( RthtRL)( RthtRL —2R1)=0=( Rth+RL)( RthtRL —2R1)=0



=( Rth-Ru)=0=( Rtn-RL)=0
=>Rm=RLorR.=Rth=Rm=RL0rR_ =R

Therefore, the condition for maximum power dissipation across the load is RL=RTh RL=RTh.
That means, if the value of load resistance is equal to the value of source resistance i.e.,
Thevenin’s resistance, then the power dissipated across the load will be of maximum value.

The value of Maximum Power Transfer

Substitute RL=RTh&PL=PL,MaxRL=RTh&PL=PL,Max in Equation 1.
PL,Max=VTh2{RTh(RTh+RTh)2}PL,Max=VTh2{RTh(RTh+RTh)2}

PL,Max=VTh2{RTh4RTh2}PL,Max=VTh2{RTh4RTh2}
=PL,Max=VTh24RTh=PL,Max=VTh24RTh

=PL,Max=VTh24RL,sinceRL=RTh=PL,Max=VTh24RL,sinceRL=RTh

Therefore, the maximum amount of power transferred to the load is
PL,Max=V1h24RL=V1h24RmhrL,Max=V1h24RL.=VT1h24RTh
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Note: Attempt any four questions. Every question carries equal marks. Question No. 1 is
compulsory to attempt.

1. Write short notes on any four of followings:-

a.

o

-1
f.

Common impurities of water

Degree of hardness

c. Requisites of drinking water
d.

Diagram of ‘Zeolite Method’
Break point Chlorination
Diagram of ‘Cold Lime- Soda Method’

2. What is Hardness? Explain EDTA method to determine hardness of water.

3. Cal-ulate the amount of Lime and Soda required for softening 1,00,000 liters of water
containing Ca(HCO;); = 8.1 mg/L, Mg(HCOs),= 7.5 mg/L, CaSOs= 13.6 mg/L,
MgSO,= 12.0 mg/L and MgClL= 2.0 mg/L and NaCl= 4.7 mg/L. Purity of lime is 90%
and that of soda is 98%.

4. Explain municipal water supply including sedimentation, filtration and disinfection.

5. Explain hot lime soda method of water softening including chemical reaction.

OR

Explain scale and sludge formation in the boiler and their removal methods.
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INIT

JAGANNATH GUPTA INSTITUTE OF ENGINEERING & TECHNOLOGY, JAIPUR

[-MID TERM PAPER SOLUTIONS
SEMESTER : II-SEM BRANCH : ALL BRANCHES

SUBJECT : HUMAN VALUES SUBMITTED BY : JYOTSNA SAINI

Note: Attempt any four questions out of five questions.

Q1. What do you understand by the term “HUMAN VALUES”? How it help us in value
Education explain ?

Q2.  Explain the term “HARMONY”. Brief the harmony in context to “ MYSELF”.

Q3.  Trace out the Difference between “Sukh - Suvidha” and “Sanyam and Swasthaya”
Q4. Explain the term “VISHWAS (Trust) and SAMMAN (Respect)”

Q5.  Define the Term:-

¢ Intension
e Competence
Solutions

Ans-1 Environmental ethics helps define man's moral and ethical obligations toward the
environment. But human values become a factor when looking at environmental ethics. Human
values are the things that are important to individuals that they then use to evaluate actions or
events. In other words, humans assign value to certain things and then use this assigned value to
make decisions about whether something is right or wrong. Human values are unique to each
individual because not everyone places the same importance on each element of life. For example, a
person living in poverty in an undeveloped country may find it morally acceptable to cut down the
forest to make room for a farm where he can grow food for his family. However, a person in a
developed country may find this action morally unacceptable because the destruction of forests
increases carbon dioxide emissions into the atmosphere, which can negatively impact the
environment.

Ans-2 We spend most of our time ‘with’ ourselves, ‘in’ ourselves but we spend most of our time
thinking about other things and neglect ourselves.

The Self (I) is the basis of everything we do. All our desires, expectations, thoughts,
feelings, understanding etc. come from the “I”.

Studying our “Self” helps us to have more clarity about ourselves and makes us confident. It
develops our understanding and helps in building good relationships with everyone. It also helps us
to understand our program better.




Ans-3 Sukh is a holistic and all encompassing state of the mind that creates inner harmony. Sukh is
also called as happiness. Suvidha implies that it is looking for physical comforts and all the sources
of attaining such comforts. When our body gets used to a certain level of comfort then we will only
feel comfortable at that level e.g. comfort in fan, cooler or air conditioner. Different people have a
different perception of suvidha and will seek a corresponding level of suvidha according to their
perceptions.

By nature man is fond of comfort and happiness so he goes on making desires and ambitions one
after the other to enjoy more in life. To lead a comfortable life he also accumulates many facilities,
so that his life may become full of comfort and happiness. Sukh depends upon our thinking, so
many times we are surrounded by materialistic possessions but we feel unsatisfied. People think
that their happiness depends upon suvidha (facilities) but is it not so; happiness depends upon our

thinking or our mental satisfaction.

Ans -4 normally we tend to believe that the body is an instrument for sensory enjoyment, which is
not correct. We also happen to our body to exploit other human beings or rest of the nature, which is
also not right utilization. Body is the instrument of the self and the body needs to be given nutrition,
protection and utilized to work as an efficient and effective tool for the right purpose. This
utilization is termed as right utilization. In other words, employing our body as an instrument for
sensory enjoyment, and to exploit other human beings or rest of the nature is not the right
utilization. On the contrary utilizing our body for right behavior and work is actually the right
utilization of the body.

Ans:-5 An intention is an idea or plan of what you are going to do.

Competence: - A cluster of related abilities, commitments, knowledge, and skills that enable a
person (or an organization) to act effectively in a job or situation.

Competence indicates sufficiency of knowledge and skills that enable someone to act in a wide
variety of situations. Because each level of responsibility has its own requirements, competence can
occur in any period of a person's life or at any stage of his or her career.



https://www.collinsdictionary.com/dictionary/english/idea
https://www.collinsdictionary.com/dictionary/english/going_1
https://www.collinsdictionary.com/dictionary/english/plan_1
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