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Assume suitable data if necessary.

a)
b)

a)
b)

Differentiate between system software and application software. Provide relevant

examples for each of them. [4]
List the steps involved in solving a problem using a computer. Why do we need an
algorithm before writing program code? , [2+2]
Define tokens in C programming language. How are variables declared as constant?
Explain with example. [2+2]
Write the output of the following: [6]
# include < stdio.h >

int main ()

{

char strl [50], st22 [50] = {N', E,P,A,L};
scanf ("% [A-Z]" , strl ) ;

printf ("%s\n" , strl) ;

printf ("% 0.5 s\n", str2) ;

printf ("% 5.3 s\n", str2) ;

printf ("% -0.3 s", str2) ;

return 0;

Input string: KATHmanDU

How are break and continue statements used to jump out from the loop? Write a program

to

. a)

evaluate the following series until the term value becomes less than

6
107 cos(x) =1 ——%+’—:—:——%+§ ..... [4+6]
a) Write a syntax of function declaration, function definition and function call in C
programming. Can a main function be called recursively in C? Justify your opinion. [3+1]
b) Explain the use of recursive function with 2 suitable example. A [4]
Differentiate between array and string. Explain how to declare and use multi
dimensional arrays in C. . [3+2]
b) Write a C program to read a string from the user. Pass the string to a function and sort
the alphabets in descending order. For example, if the user entered "exam" then the
program should display "xmea". [5]
a) What is the meaning of data type used in pointer declaration? Define a function in
your program to swap two integers using pass by reference. [1+3]
b) Write a program to find the frequency of a number in array. Explain the relation of
pointer and array using this program. [4]
Write the purpose and syntax of fopen () and fclose ( function. WAP to create a structure
book with its member name price and author. Read 10 records from user write it to a file
" named "book.dat". Read information from book.dat file, search author name
nGotterfried". If found copy the records to a file "gotterﬁ'ied.dat" [3+7]
What are the data types available in FORTRAN? Write a program in FORTRAN to check
a numbser is palindrome or not. [3+5]
Write short notes on: [2x4)
a) Associativity inC

F 2}

Entrv and exit control loop
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Assume suitable data if necessary.

Explain the program development and compilation process in detail. Draw a flowchart to
find all possible roots of a quadratic equation. [4+4)

Describe fundamental data types in the C programming language. What are relational and
logical operators? Explain their precedance, associativity and their uses with example.  [3+1+4]

Explain how scanf() and printf() are used. Write syntax and use of gets(), getchar(),

scanf() and getche(); [4+4]
Discuss the difference between while and dowhile structure with examples. Write a
program to find the following sum of following series up to n terms. [3+5]
12 3 (4
sum=1+—+—+—+—+
o2 34

Give the necessary condition for a function to be a recursive. Write a program to generate
Fibonacci series up n terms. You need to make a recursive function to generate the each

term of Fibonacci series. : [3+5]

Why do we need array in programming? Write a program to display the addition of two
matrix. Your program should include one function named input to enter the values of two
matrix, one function named add to perform addition of two matrix and one function
named display to show the result obtained after addition of two matrix. [1+7]

What is difference between array and structure? Create a structure TIME containing hour,
minutes and seconds as its member. Write a program that uses this structure to input start
time and stop time. Pass structures to a function by reference that calculates the sum and
difference of start and stop time. Display the sum and difference from calling function. [2+6]

How is an array related with pointer? Write a program to read a string containing letters,
numbers and special characters, transfer only letters contained in it into another string
using pointer, finally display the second string containing only alphabets. [2+6]

Discuss “a”, “r’ and “w” modes used in data file operations. Write a program that reads
numbers from a file containing series of numbers and separates odd numbers from even
numbers and writes them on two separate files. [2+6]

10. How are one dimensional array declared in FORTRAN. Write a program in FORTRAN

to read and compute the transpose of any matrix. [2+6]

wk %k
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1. a) What is a program? Explain different types of programming language in brief. - [143]
b) What is an algonthm" Explam how does algonthm and flowchart helps in computer ,
programming, [143]
2. a) Explain Ternary operator in C with an example. Define following terms. [2+2] |
D) Pieprocessor directives (ii) Keywords N o
b) Write the output of the followmg C program. . ' [41
intab; - , T
. double c=123. 55667788
char strf] = "I enjoy programming”; .
scanf(" %3d%2d", &a, &b); '
printf{"a = %5\n b=%-7d",a,b);
printf("\n%10.7s" str);
printf("n%0.3f",¢);
primf("\n%-lo 6".c);
input: 123456 - 789 - :
3. Write the difference between foxmatted /O and unformatted I/O functions in
C-programming. Write the syntax for following functions. - [2+4]
© (i) getche() (i) getchar() (iif) scanf()
4. a) What do you mean by iteration? Explain the Opcranon of break and. continue’
statement with a suitable example. - [143]
b) Write a C program to check whether an entered word is a palindrome or not without -
using library function. : : -~ [6]
5. a) What do you mean by a function header? Explain the ﬁmcnon parameters and its
types. ) 0431
‘b) Write a C'program to calculate the sum of digits of a given number unless the sum '
becomes a single digit using recursion. [Hint: 9785 =>29 =>11 => 2] S
6. a) What is an array? Why is it necessary in ¢ programming? [1+2]
b) Write a program which display following pattern. ‘ (3]
HE
HEL
HELL
HELLC
HELL
. HEL
HE

H




10.

Is there any relation between array and pointer? If yeé, show the relation between array
and pointer with a suitable example. _ ' . {1+3]

What is struciure? Write a program to read a structure named "Faculty" having StaffID, -
Name, Address and ServiceYear as member. Where ServiceYear is another structure
having DurationInYear as member. Now display the details of those faculties whose
service duration is more than 10 and less than 30 years. _ [1+7]

a) ‘Why do we need file handing? Write different modes of file opening. - ' 431

b) What is the purpose of fseek and write a program to write the naroe, roll no, and age
of five students into a disk file name "STUDENT.DAT". A {6l

Describe X format and T format in FORTRAN. Differentiate between unconditional goto
and computed goto in FORTRAN. Write a program in FORTRAN to sort elements of a

1D array in ascending as well as descending order.. [2+2+6]
JeK K
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Attempt All questions. - =~

The figures in the margin indicate Full Marks.

Assume suttable data xf necessary. -

a) ‘Dlscuss the recent software trends Explam in detarls about the features that a.

ﬂmwmcﬂdemdmh Rﬁﬂ E

-debugging? [2+2] L

" a) What are pre-proc&sor dn'ecuves‘? Explam comprlatron process with surtable block .
[1+3]

. diagram. -

~ b) Define and wrire syntax of the following: -

5.

b) Why do we need to analyse the prob!cm before solvmg it? Define tokens cxpressron o
and identifiers. : . , . [IB] "
a) What is the control statement‘7 Write down the clas{siﬁcation of control stéternents. C[1+2]
b) Write down the syntax of a given function. o S Cd )
() printf)
(ii) scanf()
(iii)getchar()
(iv)getch()
a) Write the output of followmg program
int main()

Bl

{
char ch="G";
int g=10; -
float gravity = 9.81;
. printf{"%%d%%f\n");
: pnntf("%lOd\n 2);
printf("%3c\n”, ch);
printf("%.3f\n", gravity);
printf{("%-10.1{%d\n", gxavny, 2);
retun 0;
3 - |
ERS
() gets() ,
(ii) putchar(} -
(iii)scanf() -
Why do we need ]oop for prograrn
series.

iming? Write a program to evaluate the following. o
o o [2+4]
2 4,8 -

cos(x)=1——§}-+—4‘7——6—!—._. ..........

"+ nterms




6. 'Why do we need to déclare a function?'Déﬁne formal para_méter and. acfual paraﬁxeter.

Evaluate following series using recursive function. . - _ - [242+4)
A 1,11, 11, 1111, 11111, ... ntems - -
.-a) Define an array of string with an example. Distinguish between an array and a pointer. 12+2]

-_b) Write a C program 1o insert an element 0 2 desired position to an array using . -
function. The new element to be inserted and desired position should be givne by
. o . : 16

user.

. a) Definea void pointer with an appropriéte example. ’ . : o B V3|

b) Write a.C program that uses pointer to represeht two 2-D array of size of m»n and
pxq respectively. Find the product of these two matrices if possible otherwise display

'a message "Calculation cannot be performed” using function. . 4[6]

. Discuss about nested structure with 2 suitable example. Create a structure called "student”
with data member name, address and id.pass structure to function and sort the information
_ of student on the basis of alphabetical order of "name" and display the result in main()

function. : - : [2+6.]'

10. Write a C program to create a new file pamed “employee.dat’ which consist the
information of 10 employees. Employee infonnation,igc}udes empName, salary and post.

Read the file back to search the word "manager”. o
11. Explain different format types used in FORTRAN. Mention different data types used i
FORTRAN. : L S o

g

2]
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What are different types of computer software? What do you mean by high level and low
level programming languages? A long with the block diagram explain the steps involved

during compilation of a source code. - [2+244]
Explain different types of error that usually appears during the programming. Define

preprocessing directive and explain its type with example. Write the algorithm and draw
the flowchart to find the reverse of given number. - [242+4)

Why are formatted output important in C language? Write a program to print all the roots
(Even imaginary roots) of quadratic equation.

Explain the importance of a switch case statement. Compare switch-case with if-else
ladder. Write a program to find sum of numbers from 1 to 100 which are exactly divisible
by 5 and not by 3. [24+2+4)
How is function declared? Why is function prototype necessary? Write recursive function
segment that returns the sum of numbers from 1 to n given by the user. [2+1+5]
How can you pass one dimensional array to function and what does name of an array in
function call represents? Write a program to find the largest and smallest element of an
array using a single function and display the result in calling function.

Explain how a structure can be defined and structure variables can be declared in C. Write

a program that reads name, roll numbers, program and marks obtained in five subjects by
students until the user enters ‘e’ and display the student detail and total marks obtained by

[3+5]

[3+5]

each student. [3+5]

What is pointer? Discuss its relationship with an array. Write a function program that
behaves strepy() function using pointer as arguement. [1+2+5]
Explain different modes in opening file. Write a program to read a string, write it into a
file and display the content of a file into a screen.

Explain different data types available in FORTRAN. Write a program in FORTRAN to

check whether a number given by user is palindrome or not.
okok

[4+4]

[2+6]
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1. a) Define a language Processor. Explain the main types of language processor in detail™~._ [2+3]

—_

2.‘ a) -

3.

4.

b)

List the basic step of problem solving using computer. Write an algorithm and draw a

b)

a)
b)

a)

flowchart to find the sum of N natural number. ' [1+4] ‘

Define formatted and unformatted VO functions. Write the operations of following
functions: T ' , [2+43]

(@) getch()

(ii) getche()

(iii)getchar() :

What is an expression? Write a program to display the smallest number between three
integers _entered from user using conditional operator. [1+4]
Differentiate between while and Do-while looping statement with example. : 41

Write a program to evaluate the following series up n term. Prompt the user to input

value of nand x. f(x) = 134l 6/61+x%/81---------up t0 1 terms. . (6]

'What are the different types of functions available in C? What do you mean by pass

by reference and pass by value. [243]

b)

What are the similarities and difference between iteration and recursive function?
Give suitable example. | : [5]

5. How do you initialize 2 2D array? Explain with an example. Write a program to input two
matrices of size mxn and pxq respectively. Pass these matrices to the function to calculate

the product matrix: Display the product matrix in the main () function. [2+8]
6. a) Whatisa structure? When do we use structure? V | [2+2]
b) Write a program using pointer to swap the value of two variable where the swapping
operation is performed in separate function. 6]
7. a) Why are fgetsQ, fputsO fgetc() and fpute() used? [4]
b) Write a program to display the record in sorted order, sorting is performed in
ascending order with respect to name using data files concept. 61
8. a) Compare Logical IF and Arithmetic If statement in FORTRAN with example. 41
b) Write a FORTRAN program to sort 10 integers given from user and display the

second largest integer. (6]

* 4k
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)]

b)

a)

b

)
b)

. a

b)

What is computer programming and computer software? Explam about types of
programmmg languages and software. [2+2}
What do you mean by compiler? Explain in brief the steps involved during
compilation process along with block diagram. : [2+4]
What is expression? What kind of information is represented by expression? [2+2]
What is the purpose of the putchar function? How is it used within a C program?
Compare with the getchar function with example. (6]
Compare nested-if control structure with else-if ladder structure along with flowchart. [4]
Write a program to read a number from user, count the number of even digits
contained in it and display whether the resulting count is prime or not. (6]
Write a program to generate the following output. ' (6]
123454321
1234321
123 21
121
1

What is a function? What type is the main () functnon" Explain actual parameter and
formal parameter with example. [1+1+2]

Write a program to read one dimensional array of n elements, pass it to a function for
processing so that, the program should display the largest and smallest element of an

array from the main function. [6]-
How can we initialize 2D array of character data type during compilation? Illustrate
with suitable example. v '[4]
What is a structure? Explain nested structure with an example. © o [142]

Write a program to define a structure named Person with Name, address, salary as its
member. Enter values for five persons. Pass the structure to a function which
increases the salary by 15% each. Display the updated information in the mam 0
function. (71




7. a) Write the ouiput of the following.

a 10 b c
zddress: 65510. address: 63550 address: 65580
int a=l&*b. **¢;

b=&a;

c=é&b;

printf{*“%d\t%6d\n",b,*c);,
prinif{“%d\t%d\n”, &, **c);
printf{*%dW%d”, *bt+5, &ct2),
b) What do you mean by Generic pointer, Null pointer and File pointer?
8. a) Explain the FORTRAN structure. What are data types in FORTRAN?

b) Write a program to print the F ibonacci series until the term is less than 500.

L2 22

(6]

(4]
[2+2]

(6]
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Assume suitable data if necessary.

a) What is computer program? Discuss in brief about different generation of

programming languages. [1+4]
b) Why is algorithm and flow chart development important in problem solving? Write an
algorithm and draw flow chart to test a number entered by user whether it is even or
not. [2+3]
a) What is the identifier? What are the ways to give value to variable? Explain with
example? [1+2+1]
b) Explain about input and output function available in C with syntax and example of
each part. [2+2+2]
a) Write algorithm, draw flow chart and program to input a number check it is
Armstrong or not. [2+2+2]
b) What do you mean by selective and repetive statement? Why do we need break and
continue statement? [2+2]
a) What do you mean by "call by value and call by reference"? Explain it with suitable
example. (4]
b) Can we pass whole array element from the function? Write the program to pass an
array to function and sort them. [6]
a) Write a program that finds the largest word in a given sentence. [4]
b) Differentiate between the methods of passing argument to function with example.
What are their advantages and disadvantages? ' [6]
What is structure? Why is it necessary? Write a program to add two distances given in
feet and inch format using structure. [1+1+6]
2) What is null pointer? What will be the output of following program, explain. [1+3]
#include<stdio.h>
- int main() {
if( INULL)
printf("C programming is easy");
else :
printf("C programming is not easy");
return 0 ;
) :
b) Write a program to calculate the length of string without using string handling
function. (4]
A file name employee.txt stores employee name, employee id and employee salary. Write
a program to display the detail of all employees in the order of their salary. [8]

Write 2 program in FORTRAN to read 10 integers from user and short them in ascending

i
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a) What is a programming language? What is the difference between source code and
object code. 7 [2+2]
b) What is debugging and testing? What are the step that need to be followed for
developing the application-software. [2+2]
a) What is the difference between variable declaration and variable definition? Explain
with example. [4]
b) What do you mean by macro expansion and file inclusion in C? Explain with
example. : [4]
What are functions used for formatted and unformatted output? Write down its syntax.
Write down the output of printf() function for the following sections of statements. {4+4]
float a = 5.7891; ‘
intb = 6789;
primf("a-‘—%fof and b=%-7d from first line", ab);
pri_ntf("a'—‘%-?.Zf and h=%07d from second line", ab);
printf("a=%>.2f and b=%2d from third line", 2,b);
a} Explain about while joop with its syntax and flowchat. 4]
%) Write a program to convert a decimal number into binary number. [6]
2) Cana function retum an array to the calling function? Explain with example. 4]
b) Write a program 10 read a mxn matrix of integers and to find the largest elements of
each row. Store the largest elements of the row in a one-dimensional array of m
integers before displaying them. {61
a) How does a structure differ from an array? What are the different ways to access
structure member? [4]
b) Create & structure named student that has name, roll and marks as members. Assume
appropriate types and size of members. Use this structure to read and display records
of 16 students. Crete two functions: One is to read information of students and other
to display the information. ‘ [6]
(3]

2) Define following term:
i) int*p; '
ii) int p(char*a)
ii1) int(*p(char*a))
iv) int *p(void)
v) int*(*p[10])char a)
b) Write the advantages of using pointer in C- programming. [3]
§. Write & program to copy to COpy content of one file sourcetxt to another -
destination.ixt. 18]
a) Explain the FORTRAN structure. What are different types on FORTAN? [2+3

rond N numbor 10 find second largest pumber among
. ,‘—,‘ A)v,'v‘: SRR .'~‘.
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- ::check whethcr a numb"r is. pnme ornot.
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Attempt All questions. : :

The figures in the-margin indicate Full Marks

Assume, smtable data ;f necessary.

. What are eompmer programs and compnter programmmg’7 Explam the steps that are

required to'build a computer program for solving a certain problem. . [246]

: Exp!am with an cxample the role that precedence and associativity play in the exécution

of an expression. Rewrite the following program by correcting any erors, if present and

also write down the output of the corrected code. 4 [4+4)
" Define MAX ‘S’ .

- int main {)
{ , ‘

int case[MAX}={2,3,5,4,10},i,sum=0;
fo:(i:O,kMAx,;my
' pnntf("Case %d %3 2d\n i case[n])
sum +=* case-n
7 P
average sum[MAX
: 3pnntf("%06 2f",average)

return 3;

 )«

a) Compare 1f-clse-xf Iadder aad Mtch constmct w1th example and f‘owchan - [5)

anctlons only

‘aaaaaaa

*‘LLLLLLLr

Wme a prooram in. C to. f nd out whether the a term of me Frbonaccn series is a pnme~: L
‘number or not- Read the value of n from the user and dlsplay the result in the main .~ -
_iunction. Use separate user-defi ned. funcuons to: ocnerate the n F 1bonaccx termand to .-

@ |
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-

5. a) How two dimensional arrays are created in C programming? Write a program toread
square matrix of siz€ NxN and find sum of both diagonals. A [2+4]

b) Write a program in C to check whether a given string is palindrome or not using user ‘ 0
defined function. < : (4]

6. What are the advantages of using pointer in C programming? Write a program in C 1o
find second largest elements from an array containing N elements using concept of ,
~ pointer. S o _ o [+
7. Explain structures- and nested structures? Create a structure 1o hold any complex number
~ x+iy. Write a program that uses the structure to read two complex numbers and display a L
- -third complex number which is the multiplication of the entered complex numbers.  [3+5]

g 4) What are different input/ou{put'ﬁmctions' used with data files in C? Explain with »

syntax and examples. = o : R [4]
b) Writea pfogra;ri in C to read integers from user until user says “no”. After reading the - o
~ data write all the odd numbers to a file name odd.txt and all the even number to file ;

named even.txt. 4
9. When can we use recursive functions? Why do we need control statements in computér
~ programs? Differentiate between do...while and for statements. A [2+2+2]
190, What are ihe characteristics of FORTRAN. Programming? Write a program in FORTRAN A
to calculate the value of n by evaluating the following formula for the first25terms. . (8]
o =41 1-}-1 1‘+1 )
_“'l‘_( 375777977

9

- %k Kk
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1. Explain the generations of programming language. Distinguish between High level and -
Low level programming language. , [3+3]
2. What is an algorithm and how it differs from pseudo-code? Develop algorithm and draw
flowchart to find the largest of N numbers. _ [2+3+3]
3. a) What are identifiers? List the rules to define valid C identifiers. [2+3]
b) Whatis oﬁerator? Describe the conditional operator in C with syntax and example. [2+3]
4. What are the differences between global and local function, variables and data types, &
(Ampersand) operator and * operators used in c-programming language? Explain with
example. : [4+4]
5. a) Differentiate between pass by value and pass by reference. (31
- b) Explain the significance of user defined functions with example. [5]
6. a) Write a program to read a string and check whether it consists of Alphabet or not. Use
user defined function to accomplish the task. : [51
b) Explain how 2D array is passed to a function. Write a C program to display largest
and smallest elements of a 2D array. [5]
7. What is nested structure? Write a program in C to read name, age and salary of 10
different employees as the three members of a structure named as “employee”. Sort this
data in salary basis using user defined function and display sorted data from main
function. ' [2+8]
8. Write a program in C-programming language to compute the cosine series. (hints:
cos(x) = 1-x/21+x 4156 .............. up to n terms) [6]
9. Write a program to open file named INVENTORY and store in it for maximum 10000
data of ITEM_NAME, NUMBER, PRICE, QUANTITY. Extend the program to read this
data from the above given filename and display the inventory table with the value of each
item. ' - [6]
10.2) Compare unconditional goto and computed goto in FORTRAN with syntax. 3]

b) Write a program in FORTRAN to read an array containing N elements, sort this data
in ascending order and display the result. {51
% ok %k
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—-v~—Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v' Assume suitable data if necessary.

. a) What do you mean by Programming Language" Explain about the evolution of

programming languages.
b) What are the advantages of a Flowchart-design? Write down the gmdehnes to be
followed to draw a flowchart.

2. a) What is the purpose of the semicolon that appears at the end of most assignment
statement in C? Explain the program compilation, linking and loading process with
example. ,

-+ b) Discuss the types of errors in programming. How do you debug a C-program?
3. a) Explain relational and logical operators.
b) Write a C program to display following pattern without using formaited input/outpit
statementis.
Programming
rogrammin
‘ogrammi _
gramm
ram -
a :

4. a) Why do we need control statements? Compare switch and if-else-if ladder with
example. ,

b) WriteaC program to display all characters between a given ranges.

5. a) What are the advantages of using functions? Differentiate between Library funcuons
and-User-defined functions thh suitable example.

b) Write a program to check whether a given numbe_r 1s Armstrong number or not using
recursive function.

6. a) Write a C program to read two strings in main and compare them using u>erdeﬁned

* function. Dlsplay appropriate message from main.
b) What are overflow and underflow errors in context of array? Write a program to add
corresponding elements of two arrays. The results should form a new array.

7. a) Why should we prefer structure over array? Explain nested structure with example.

b) Write a program to read name and roll number of 48 students from user and store
them in file. If the file already contams data, your program should add new data at the
end of the file. B

8. a) What is the structure of FORTRAN program?

b) Write a FORTRAN program to read n numbers and display largest number among

them.

[2+4)
[2+4]
4l

(4]

[2+4)
[2+4]

— —
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—
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) What is a flow chart? Use the various commonly used flow chart symbols. How does

a flow chart help computer programming? [2+2+2]

b) What is a program? Briefly describe types of computer software.
a) What is an operator, datatype, constant and variable? Define.

b) Define and write syntax of the following:
i) gets()
ii) putchar()
i) scanf()
iv) strlen()
a) How is the switch statement used in decision making? Explain with a suitable
example.

b) Write a program to check whether a given integer is a triangular number or not.

(Any number is a triangular number if the sum of natural number from 1 to any number i
is exactly equal to that number. For e.g 1,3, 6,10,15 etc are triangular number as,
[+2=3 1+2+3=6, 1+2+3+4=10, 1+2+3+4+5=15)

a) Briefly explain the passing by value and passing by reference in function with
example.

b) Write a program to calculate sum of digits of a given 5-digits number entered by the
user using recursive function.

What is a string? Write a program to read a 3*3 square matrix, find minimum integer
value of a matrix, replace the diagonal elements by the minimum element and display it
using pointer.

a) What is the principal difference between a structure and an array?

b) Write a program to read structure "college" having name, estDate and location where
estDate is an another structure having day, month and year as members. Display the
records of 10 colleges.

a) Whatis a data file in C? What are the modes in file handling? Explain briefly.

b) Write a program to read the information of a file named "data.txt" and write its
contents to another file "record.ixt".

a) Compare DO and implied DO statement in FORTRAN.

b) Write a FORTRAN program 10 add and subtract two matrices and display the results
in matrix form.

K% %

[2+2]
(6]
(4]

[4]
6]

[6]

[4]

[2+8]
(2}

(8]
[1+3]

(6}
(31
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Candidates are required to give their answers in their own words as far as précticable.

Attempt AUl questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a)

b)
a)

b

. a)

’ contmue statement be 'included? Compare with the break statement. A [1+2+2]

b)

Explain different generation of program’ming languages. - - [4]
Why do we need analysis and design before coding a program? 4]
What do you mean by precedence and associativity of an operator? Explain with- -

suitable example. 3]

What are the differences between formatted and unformatted Input / Output. Give
suitable example with sample output for the following: %10i, %3c, %-10.3fand %x.  [1+4]

What are the purpose of the continue statement? Within which control statements can

Write a program to find the sum of series'Sn = Y 1/n’ up toNterm. . [5]

‘What i is the meaning of function prototypm g? Write a program to calculate the sum of the
series 1+11+111+......-+up to N terms using recursive function. If N is read as 5, the series

is: 1+11+111+1111+11111. : _ [2+6]
"a) Explain with an example for compile time initialization of 2D array. Describe how
compilier manages according to the number of initializers and size of an array given
by a user in case of 1D array. ‘ : [2+3]
b) Write a program to read a word from a main function, pass it into a functxon that will '
convert all of its characters into upper case if the first character is in lower case and
into lower case if the first character is in upper case. Display the converted string from’
‘main function. _ ‘ ‘ (5]
a) Explain need of structures. How can we create and use a structure within another. [2+3]
b) Explain dot and arrow operatbrs for accessing the members of a structure; - (3]
a) If Ptr is a pointer to user defined type or basic type, by how many bytes is Ptr _
incremented when the statement Ptr++ is executed? ' , : [2]
b) Write a C program that calls reverse array () to reverse the array and return the array '
and display the element of reversed array using pointer. ‘ [6}
List different types of standard I/O used in C. Write a program to write name, roll no and
age of five students into a disk file name "STUDENT. DAT" [2+6]
a) Explain different types of goto statements in FORTRAN programming with suitable

example. Write a program to read n from user and display the sum of following series.

il n® terms: TH(IH2PH(14243)H(14243+4) n | O [4+4]

b

Explain with suitable example to show how an Impﬂed Do loop works i in FORTRAN © 4]

O kokk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) Categorise programming languages on the basic of their uses and applications.

Among them which programming langunage is C programming? [4] |
b) List and define different steps to solve the problem in computer system. [4]
a) Differentiate between declaration and definition. Explain structure of C program with
an appropriate examplie. : _ [4]
b) Write syntax, example and use of following: ' A ' , 'qu
i) pintf() : '
i1) scanf( ) ‘ - -
iii) getche( ) ' ' '

iv) getch()
Write the difference between do and do..... while loop and write the program “tc find-

whether a year is leap or not’. : - : [3+7]
What is recursive function? How does it work? Find out sum of digit of number until the

number becomes one digit number.[891>18>9]. : _ [2+2+4]
a) Write a program to read a string and rewrite its éhamcters in alphabetical order. [41

b) A multinational company has hired 3 sales persons for marketing/selling its 3

different products in Kathmandu. Each sales person sells each of these products.
Write a program to read number of each product sold by all sales-persons. Calculate

total sells of each item and the total sells of each sales-person. Use arrays. [6]
a) Explain about “Arrays within structures” along with programming example. [4]
b) Write the program “to understand how structure members are sént to a function”. [4]
Write down advantages of pointer. Write a program using pointer to swap the value of
two variables where the swapping operation is performed in separate function. . [2+6]

Write a C program to store employee details in a text file. Read data from the text file,
sort them in ascending order of salary and store the sorted record to a binary file. Display

the details and rank of employee given by the user. - _ (8]
a} What do you mean by formatted and unformatted input/output statements in Fortran
and also give suitable example which explain the concept of Formatted I/O. [8]

b) Write the program to convert a binary number to a decunal number using Fortran
programming language. , . 4]

HFk
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b} Write a C prog:am that reads seva-al dlﬁ‘erent nmnes and address using “strottire
__compuler, TearTange the nimes mtq alphnbcneal order and write out alphsbelical list. @

7. ﬁlustrate with example that "Amay is indirectly a pointer”. Write program to calmxlate
sum and average of intéger numbers bcm'cch 2nd N (where value of M and N are read

from kcyboard) using pointer. [4+4]
3. Wrtca program fo connn.\mmly read name, age and salm}; ofa woﬂ:zr and write it mto a
file until user confirms to end. Then! read n from user and display the o record in the file.
Details of worker must be represenied by a stucture. 7
9. 5) Compare arithractic and logical if staterments in FORTRAXN. ) g
b) Write a FORTRAN program 10 disphy mature of roots of a quadraiic cquation .
Caiculute and dxsalay the roots, if they are real and cqual. B,
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v" Candidates are required to give their answers in their own words as far as practicable,
v Attempt All questions.
v The figures in.the margin indicate Full Marks,
v Assume suitable data if necessary. -
1. a What do you mean by software and explain about generation of programming :
languages. - ) [43
* b) Define the term “Flowchart”. Discuss about different symbols used in Flowchart. [4]
a) Find out final value of a, b and ¢ where following expressions are executed
sequentially. . ‘ : ' [4]
mta=2,b=3,¢;
8= (b+) + (+b) + o
c=a>b?ab; -
b=(at) + (b-) +a;
¢ = ¢H*p--; _
~ b) What are the difference between formatted and unformatted VO statements? Describe
with proper example. ‘ [4]
a) Explain importance of break and default statements in switch statements, {31
b) Write a C program to display following pattern using unformatted output statements: [7]
P .
Pu
Pul
- PULC
PulcH
PULCHO
puLcHoW
PULCHOWK A
a) Define “function definition” and write the program to find the sum of two numbers
using user-defined functions, A {41
b) What do you mean by “call by value and call by reference” along with suitable
example? ' {41
5. Can we paés whole array element from function? Write a program to display only those
students information whick are passed. Use separate function to check the result of
student. The information of students like Name, Roll No, Address and Marks are passed
[2+8]
i

from main finciions and pass to functions using array type arguments.



6. a) Explain the use of typedef of keyboard in structures.

. 2]
b) Explain the need.of nested structure. Write a C program to convert data in BS to data
in AD using structure. Use the data difference of current data.

[1+5]
7. a) A pointer variable is used to store address of some other variables, however, we need
to specify datatype while declaring a pointer variable. Why? . . 3]
'b) Briefly explain array of pointers. How are array and pointer related? Give example. (51
8. a) Definé opening and closing a file along with suitable examples.

(4]
b) Write the program to display the records in sorted order sorting is performed in
- ascending order with respect to name using data files concept.

(4]
9. a). Compare arithmetic and logical if statements in FORTRAN with suitable example. (4]
b) Write a FORTRAN program to read m*n matrix, transpose it and display both the
matrices. :

. 18]

- e
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v - Attempt All questions.
v The figures in the margin mdzccue Fl;l[ ,Mams

v Assume .smmb.e( 3001 1} nececsar),

1. a) How high level programmmg .ang,uaoeb are sxml!ar to natural lang,uaoe7 Descnbe
b) Does Noor\lhm and - Flowchart. desxgn ma}\es programming faster and eacier?
Descnibe W ith strong’ suppoﬂ.nv pomts A.so draw ﬂowc‘mn to Chu.} whether a
‘number s f\.rmstrono or not : : '

2. a) What are unary o peralors in- C” \\ h_y are the; named so"
) i Y ,
. b) What are preprocessor directives | C? Why are {hiey needed?
¢) How formatted mput’outpm can be 22 rfomled mAC % E\plam with e\ample

3. Differentiate between condmonat operator and ifelse Statement. Wwrile @ program in C

J.

" that calculates The sum of dlgus entered by the” ‘ser’successively until the sum reduces 10
a smgle digit pnumber. For e\ampne L_J43 =2 ]+7+31—4+< 15—>1+5 6 :

4. Write a program in C t 16 read a string afid display it ih reverse order. Use user dekmed
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5. Write down the significance of arrax in C. Wate a program to multiply l\\ o 3x3 matnx.
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SSANENEN

What are the features of a good computer program? Explain the process involved in
converting a program written in high level language to an executable program.

a) Why do we include <stdio.b> in our program? Can we write a C program withopt
using any header file? Justify your answer.

b} Give the output of the following program and justify your answer with reason.

#include<stdio.h>
int main(}

L)

N

a=x* 252y,
b=+~%~:i*(y-3y2—z++*y;
printf(“2=%d".a);
printf(“b=%d" L ;
eturn 0;
}
3. a) Whatis ﬂze importance of control structure in programming? Compass if - else - if
ladder and switch construct. Which is better?

b} Write a C-program to gererate following pattern using unformatted output function.

.

[4+4]

[2+2]

[

4}
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2 Lempare "Computed goto” statement (FORTRAN et

&) Whatis s function? Why iz it IICSIZAVY G ol

B} Write a program to find wheather a number is prime or net using fenction. The
fanction should iake the number as argument znd retumn true or false to the main

2) How can we pass two dimensional arrays from ore function to another? Explein with
example,

b) Write a program in C to find the second largest number in an aray of n numbers.
Read the value of n and the elements of the array from the user.

Whet is advaniage of using structure? Crezte an array of strueture named Employee with

name and salary as structure member and the array of structure js passed 10 a functicn

which sorts in-ascending order on the basis of salary and dispiay the soried armay from’

main. '

a) Explain call by reference. How are peinters used in call by reference?

-

b} Using pointer coneept, write a program o count the number of characiers and the

number of words in a line of text enterad by the user.

s
SN

Differentiate betwesn text £l and binarv file.

Z

WINS 2 Trograr 4o read e
-3y HIEY A \ S J ~ 5
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& program to r2ad & day nuwber asd display whether it is Sunday, iMondzy, Tuesday,
Wednesdzy, Thursday, Friday and Saturday using both concept.
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Draw a cycloid, one and half revolution of a circle having diameter 45 mm. [4]
A pentagonal plane with 30 mm side has an edge on the HP. This plane is perpendicular .
to the VP and inclined at 45° to the HP. Draw its projection when its corner nearer to the ~
VP is 10 mm infront of it.

3. Draw (a) full sectional front view, (b) top view and (c) side of an object shown in figure .
below. Also dimension it. [6+4+3+2] -

N

(5]

2

A3




4. Draw a complete orthographic drawing of a geometrical solid cut by planes as shown in
figure below. Find the true shape of th

solid.

1%

elt)

T

e section. Then develop the complete surface of the

42

o

Draw the lines of intezsection of the surfaces of geometrical solids in figure below.

(10]

(6]




TRIBHUVAN UNIVERSITY Emn _ ‘—_
INSTITUTE OF ENGINEERING ~ {Levd  [BE | FalMarks [40
Examination Control Division | Programme | All (Except BAR) | PassMarks | 16 |
2079 Baishakh Year/Part |1/1 | Time {3 hrs.

_ Subject:- Engineering Drawing I pE40)
Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ‘ ’
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

SRR NRY

Draw an ellipse with major and minor axes of 80 mm and 60 mm respectively. - [4)

Aline ABhasitsend A 15 mm above the HP and 10 mm in front of the VP and its end B
40 mm above the HP and 35 mm infront of the VP. The distance between its end
projectors is 45 mm. Draw the projections of the line and determine the its true length and

N
H .

inclination with the HP and VP. 511 -
3. Draw a complete orthographic projection of an object shown in figure below with a
sectional front view. [14]
"Through holes

4. Make a complete top view of orthographic drawing of a solid cut by a plane as shown in
the figure below. Find the true shape of the section. Construct the development of whole

surfaces of the solid. [12]
: a5
— 1
VP ,




i)

f geometrical solids shown in figure below.

Draw the lines of intersection of the surfaces 0

5.

e
S

0L

>k



TRIBHUVANUNIVERSITY - | Exam.
~ INSTITUTE OF ENGINEERING . | Level BE . |FullMarks |40
Examination Control Division | Programme j ALL | PassMarks | 16
2078 Bhadra | Year/Part |171 ~ | Time 3 hrs.

Subject: - Engineering Drawing I (ME 401) _

ERNENENRY

Candidates are required to give their answers in their own words as far as practicable.
‘Attempt All questions. ' ‘ ‘

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. Draw an helix of pitch 60mm and height 90mm on a cylinder of diameter 44mm.

N

4.

A straight line AB 60mm long is inclined to the HP at 45° and its top view makes an
angle of 60° with the reference line. Its end A is in the HP and 10 mm in front of the VP.
Draw its projections and determine its inclination with the VP.

Draw the top view side view and full sectional front yiew from the given pictorial view in

- figure given below. Show all the necessary dimensions.

Make a complete orthbgraphic drawing of a solid cut by plane as shown in figun
Find the true shape of the section. Construct the development of surfaces of the solid.

(5]

151

(14]

e below.

{10]




1 »
P |
P -
: i i
/ I
Jl T
[ [ 3 | Y
|12
|12

5. Draw a line intersection of the solids given in figure

given below.

_ 2

e



TRIBHUVANUNIVERSITY - [ Exam. B _
- INSTITUTE OF ENGINEERING = {Level . I|BE_ , Full Marks |40 .
Examination Control Dms:on Programme | All Except BAR | Pass Marks | 16
2078Kamk o Year/Part. (1/1 . - . | Time - |3Mhs.

Subject Engmeenng Drawmgl (ME 401).

Candxdates are required to gwe their answers in then' own words as far as pracncabie
Attempt All questions. . . :

The figures in the margin indicate Full Marks'

Assume suitable data if necessary.

'\\\\

Construct a parabola with axis. ]ength of 60mm and double ordinate of 40mm. M _
Top and front views of 2 tnangular plane is givenin ﬁgure be!ow Draw its true shapes S &) I

N

3. Draw orthographxc views of the objects shown in figure below with full sectional front .
© View. Assume all holes as through holes. .- [15]'




‘4.

Draw a complete orthographic drawing of the right solids shown in figure below cut by
Find the true shape of the section. Then draw development of the solid. - - [10].

" the planés.

Find the line of intersection of the surfaces of given geometrical solids shown in ﬁgure
below. : : . ' )

106

100

ETI

6




Examination Control Division | Programme | Ali except BAR Pass Marks | 16

TRIBHUVAN UNIVERSITY Exam. Reio
INSTITUTE OF ENGINEERING Level BE Full Marks | 40

2076 Chaitra Year/Part |1/] Time 3 hrs.

Subject: - Engineering Drawing I (ME 401)

SSKX

N e
H .

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Draw a parabola with axis length of 70mm and double ordinate of 90mm. (51

The front view p'q’ of a line PQ 94mm long measures 60mm and its top view pq is 72mm.
Its end Q is 24mm from both the planes. Draw its projections and find inclinations with

VP and HP. [51
Draw orthographic projections with full sectional front view, side view and top view of

the pictorial drawing as shown in figure below. . [14)

T

ey,




5. Draw the intersection curve for vertical cylinder and horizoatal trianguiar prism shown in
figure below.

(6]




o TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Level | BE "| Full Marks | 40

Examination Control Division | Programme | All (Except BAR) | Pass Marks| 16
2076 Ashwin . Year/Part |1/1 . . |Time  |[3hs.

Subject: - Engineering Drawing 1 (ME 401)

Candidates zre required to give their answers in their own words as far as practicable. -
Attempt All questions.- : :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN N NN

4]

. Draw an Archemedian Spiral for 1.5 convolutions with pitch equal to 50 mm.

A regular hexagon ABCDEF of 25 mm side rests on one of
is perpendicular to the VP and inclined to the HP at 30°.
corner nearer to the VP is 15 mm in front of it.

its ¢orner on the HP. Its plane
Draw its projections when its

!\)o—o

Bl
04

of a solid cut by a plané as shown in figure

4. Make a complete orthographic drawing
development of surfaces of the

below. Find the true shape of the section. Construct the
solid.

[10]

o\

60

\
|

20




5. Draw orthographic projection of - given geometrical figure by showing curve of

intersection.

43

7]

76
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05 TRIBHUVAN UNIVERSITY | Exam. 3 ¥ ;
INSTITUTE OF ENGINEERING Level . |BE Full Marks | 40 -
Examination Control Division | Programme ; All (Except B. Arch)| Pass Marks | 16 '
2075 Ashwin Year/Part |1/1 Time 3 hrs.

Subject: - Engineering Drawing I (ME40])

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Martks.

Assume suitable data if necessary.

AN NN

Draw helix having a pitch of 50 mm on a cylinder with the diameter of 40 mm and height

of 75 mm.

2. ABC is a triangular plane with side AB = 30 mm and sides BC = CA = 50 mm. Side AB
is contained by HP and is perpendicular to VP. Draw its projections when its top view is
an equilateral triangle and the nearest point A is 15 mm away from VP. Also find its
inclination with the HP.

3. Draw and dimension orthographic projections with full sectional side view, front view
and top view of the pictorial drawing as shown in figure below.

()
.

(5

(5]
(4]




4. Make complete orthographic projections of 2 solid cut by planes as shown in figure
below. Find the true shapes of the sections. Construct the development of all the surfaces

of the solid.

5. Draw the effects

below.

of intersection of the surfaces of geometrical solids ‘shown in figure

3s

pm——s

!
"
1

e = ——

e e = e

-
!
L
\

&
‘.

**¥

(10}

(6}




. - 05 TRIBHUVAN-UNIVERSITY Exam. [N e
INSTITUTE OF ENGINEERING | Level BE o | Full Marks | 40 4

Examination Control Division | Programme | All (Except B. Arch)" Pass Marks| 16 |

2074 Chaitra Year /Part_|1/1 Time Thrs. |

Subject: - Engineering Drawing 1 (ME401)

v Candidates are requxred to give their answers in their own words as far as practicable.
v Attempt Al questions. i
v The figures in the margin indicate Full Marks. - : : , o .
- Assume suitable data if necessary. : : E : ;
‘1. Geometrically constmct one complete rotation of an involute curve on the sohd with
cross sectxonal shape as given in figure below = . [5]
!
o
U
1L .
2 A regular pemago']a‘ planc ABCDE of ZOmm sxde has its edgc B(. resung on the HP. Its

*_plane is perpendicular to the HP and- inclined to the. VP at 50° Drawits. projectlons when _
its corner nearer to the VP is 20 mm in front of the VP. e 5]

' 3';- Draw onhocraphnc pro;ecuons with Secuona} Sxde Vxew Top V ewW and F ront View of

pictorial dramng as shown infi éure below [14]




4. Make a complete orthographic drawing of a pyramid cut by a plane as shown in figure
below. Find the true shape and consiruct the surface development of the surface of the '
sohid. , {10]

. 43

P

Draw the complete onhuaraphc drang for the mtersecuon ot h»\agoml pnsrm; :
shown in ﬁoure below and Lomplete the mtersechons . . : 16}

§J\

u

80

35
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05 TRIBHUVAN UNIVERSITY Exam, . B
INSTITUTE OF ENGINEERING Level BE Full Marks |40 |
Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 16

Subject' - Engineering Drawing I (ME401)

v’ Candidates are required to nge their answers in their own words as far as practicable.
v Attempt All questions.

v’ The figures in the margin indicate Full Morks. -

V' Assume suitable data if necessary.

1. Draw an involute of an rcgular square of side 20mm. 3]
2. A straight line AB 80mm long is inclined at 30° to the HP and 45° to the VP. Jts midpoint

is 30mm above the HP and 35mm in front of VP. Draw its projection. (5]
3. Draw complete Orthographic views with sectional front view of the figure below. [14]

4. Make a complete orthographic- drawing of geometrical solid cut by a plane as shown in
figure below. Find the true shape of the section. Construct the development of the
surfaces of the solid. : 12}




. Draw the line of intersection of the surfaces of the solids shown in figure below. [6]

>k

o aay .




05 TRIBHUVAN UNIVERSITY {Exam. ~ Regular™ * -~
~STITUTE OF ENGINEERING | Level 'BE Full Marks : 40
Yin .mination Control Division Programme | All (Except B.Arch) | Pass Marks | 16
2073 Chaitra IYear /Part | 1/1 | Time 3 hs.
j Subject: - Engineering Drawing I (ME401) N i
v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Construct an ellipse of major axis 120mm and minor axis 80mm. 3]
2. A regular hexagon ABCDEF of 25 mm side rests on one of its comner on the HP. Its plane
is perpendicular to the VP and inclined to the HP at 30°. Draw its projections when its
corner nearer to the VP is 15 mm in front of it. {51
3. Draw orthographic projections with full sectional front view, side view and top view of
[14]

pictorial drawing as shown in figure below.

4. Make a complete orthographic drawing of a solid cut by a plane as shown in below
figure. Find the true shape of the section. Construct the development of surfaces of the

sohd.

L I
: JC .
os) 8
;:& / ' ]
! =
T
AUEE R

N2
55 X

(12




5. Draw the lines of intersection of the surfaces of geometrical solids in below figure.

dkk

e

[Sva)




0z. TRIBHUVAN UNIVERSITY [ Exam. B 0 ater B
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examination Control Division | Programme | ALL (Except B.Arch) | Pass Marks | 16
2073 Shrawan Year/Part il/1 Time 3 hrs.

Subject: - Engineering Drawing 1 (ME401)

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

SNENENEN

[y

60 mm respectively. Construct the hyperbola.

Candidates are required to give their answers in their own words as far as practicable.

The distances between the focii and between the vertices of a hyperbola are 100 mm and

(4]

2. Determine the true size of the angle formed by the planes ABC and BCD shown in figure

below.

dl

c

(3]

3. Draw orthographic projection with full sectional front view and full sectional side view

of solid object shown in figure below.

(14]




wing of the solid frustum cone cut by a plane as shown

4. Make a complete orthographic dra
in given figure. Find the true shape of the section and draw the lateral surface

development of the lower portion of the solid. [12]

5. Draw the lines of intersection of the surfaces for given orthographic drawing in figure
below. ' T 51

k¥




‘02 TRIBHUVANUNIVERSITY | Exam.

- [NSTITUTE OF ENGINEERING - _ i Level. .. |BE . | FullMarks | 40 .

Examination Control D:vmon Programme | Al (Except B. Arch) | Pass Marks | 16

2072 Chalh’a ) Year / Part 1/1 ) Time 3 hirs.

Subject: - Engineering Drawing [ (ME401)

.\_"\ AN

N

Candidates are required 1o give their answers in thexr own wordc as fa: as pr a"ncab! €.

Attempt Al questions. -
The figures in the margin mdzcaie F u!l Mar{g e
ssunte. suzlable dataif. necessary Sl R

:~Drawanmvolueoftheregtﬂarhcxagcnhavmgmde]enmh ISmm- o I _'{4-

A square lamina ABCD-of 30 mm side is perpend.cu‘ar to VP and inclined to HP at 45°.

. Itsside BC lies in HP. Draw its projectica whax‘ tbe nearest sideis 15 mmin fontof VP. ' [¢

[F3]

4.

Draw the views of the objecnves gi Jen in figure below with fuil sectional mnt view, full -

' .sect onal <1de view and top view. Also dimension thc v1°v»s e o 14 -

Complete srthographic views of the right solids shown in figurs below cut by the plane.
Tind the true shape of the section. Then draw development of surface. 12

I 1A

P,
Sree
'
-
_—




. Draw the intersection pfofiic of intersecting solid objects in figure below. . [51




02 TRIBHUVANUNIVERSITY | Exam. \e 66
INSTITUTE OF ENGINEERING Levedd . - |BE - | Full Marks | 40

Examination Control Division ! Programme | All (Except B. Arch) Pass Marks | 16

2072 Kartik Year/Part | 1/1 Time 3 hrs.

Subject: - Engineering Drawing I (ME401)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.
Assume suitable data if necessary. o

ANANENEN

Draw two circles with radii 15 mm and 20 mm respectively with their centers lying on a
horizontal line and 60 mm apart. Draw an arc tangent of radius 40 mm outside to both the

circles. .
. 2. Reproduce the given views of the plane shown .in figure below. Determine its true
perimeter and true inclination with the HP.

b

bt
.

- ?—-—-————-—'
" ¢'
A -
i g =]
tenf ] 31 45 1

af,
b _
Q0 ) .
o %
b
a |

3. Pictorial view of an object is shown in figure below. Draw (with dimension) its
(a) sectional front view, (b) side view and (c) top view.

B3]
(51 .

[15]




4; Coﬁplme t!sé given orthogrépﬁic views of geometrical solid cut by plane shown in figure

below and develop the complete surfaces. {10

NE
L e
' i

5. Draw the lines of intersection of the surfaces of geometrical solids shown in figure below:  [5]

- 56

R - - e = o = ——
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. . . . . - .
¢ Czndidates aoe raquirs in their own words as far as precticeble.

¥ Airernpt All questions.
v The figures in the margin indicate Full 41 arks,
Y Assume suitable data if necessary.

I. Construct an ellipse having a major axis 8¢ mm and minor axis 60 mm. 31

2. Top view of a straight linc RS and the front view of its end R are shown in figure below.
Complete its projection if it is inclined at 30° to the HP. Also determine its true lengta 20
true inclination with the VP.. = [51

R
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de view of the .

1. Graw orthographic projections with full sectional o vi%v, Hop VISW an

given object shown in figure below. % ' {13}

-t

\s
N\ )

Through holes -

.. 1 ot . :
- ‘ S pd {
S S
i / SN ) :
- ~. i
e .t - |.
s/ TS |
i . (] il/ '\/ ~ ~
LT s
;,;u- g i i - //
i ? H i -
2 } ty 7
B G
B~ i i p




w
E}.
»
b3
-
=3
1)
ag
o]
=
<
®
5
)
Q.
o]
5
[+ 9
]
|
©
e
a
@
o
-
2
[3]
5
s
Wiy
8
o=
2
pad
)
=1
'
03
[
-
(%3
¢,
5]
-

Draw a com as showm in figurs be
Tind tixs e shaps of we saosion. T he surfuce of iz anlic. i

o
Cewd

e o sy
[
-
-~

|

|

|
-...!_Z.‘

j

!
|
J
\
|
|
t

e
o
s ot e

.

Tt

"



02 TRIBHUVANUNIVERSITY | Exam.
INSTITUTE OF ENGINEERING Level "I BE FullMarks {40 |
Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 16
2071 Shawan Year/Part |1/1 Time 3 hrs, |

- Subject: - Engineering Drawing I (ME401)

¥ Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions. .

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Figure below shows a straight line and a circle. Draw an arc of radius 18 mm tangent to
both the given line and circle and outside to the given circle.

A
2. Find the true angle between line AB and BC.
bl

ai’

'g 3p 45

B cl
jt
b ‘
; ) 48

c

:

a

3. Pictorial view of an object is shown in figure below. Draw (with dimension) its (a)
sectional front view, (b) sectional side view and (c) top view.

[3]

(5]

[15)



4. Draw a complete orthographic drawing of a solid cut by a plane as shown in figure below.
Find the true shape of the section. Then develop lateral surface of the solid. - 12

O o "'. = -
e IR L e

5. Draw the given views assigned and complete the intersection figure below. [5]

80—

**%



Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 16
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02 TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Level BE Full Marks {40

2070 Chaitra Year /Part {1/1 Time - 3 hrs. g

Subject - Engineering Drawing 1 (ME401)

\\\'\

N

Candxdates are required to give their answers in their own words as far as practxcable

Attempt All questions.
The figures in the margin indicate Full Marks,
Assume suitable data if necessary.

Draw an involute of circle having diameter of 40 mm. BB

A regular pentagoual plane ABCDE of 20 mm side has its edge BC resting on the HP. Its
plane is perpendicular to the HP and inclined to the VP at 45°. Draw its projections when

its corner nearer to the VP is 18 mm in front of the VP. (5]
Draw orthographic projections with full sectional front view, mp view and side view of
the given isometric drawiag in figure below. . » : [15]

Through holes }\




“ (»

01d

4. Dfaw a complete orthographic drawing of a solid cut by a plane as shown in figure below.
Find the true shape of the section. Then develop the surface of the solid. [12]

Fk%
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Subject: - Engineering Drawing I (ME40])
= ___._,___,._‘:_-—-_,___——____,_—_..__..,.__.._._.________

Candidates are required to give their answers in their OWn words as far as practicable.

Attemnpt All questions.
The figures in the margin indicate Fuil Marks.
Assume suitable data if necessary.

AN NN

1. Ceonstruct an Archimedian's spiral curve of one convolution of diameter 120mm.
7. Draw three orthographic projections of 2 rectangular lamina 60mm>x40mm, which is
parallel to P with one of its side inclined at 30 degree to V.P. The comer nearer to V.P

is 2 5rom in front of V.P and 30mm above H.P-

ect is shown in figure below. Draw the views with sectional front

Pictorial view of an obj

3.
View:
2
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02 - TRIBHUVAN UNIVERSITY Exam. 00
INSTITUTE OF ENGINEERING Level BE -Full Marks | 40
Examination Control Division | progyamme gm;"!" Pass Marks | 16
2069 Chaitra © iYear/Part }|1/] Time 3hrs. |

Subject: - Engineering Drawing 1 (ME401)

. Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

ANANAN

[
.

Draw one turn of a helix of pitch 60 mm on a cylinder of diameter of 40 mm ’ [4]

s

Reproduce the given views of the plane and find out its indination with HP and the true

shape of the plane. Refer figure P.2 ‘
da.= Snm.
~aa=30nmm
¢ bho=45rm
b= 5mm-
G =18nm
CG =40nmm
ah, =31mm
4 "ba =45mm’
fig-P.2 c
3. Pictorial-view of an object is shown in figure P.3. Draw its (a) Sectional front view M)
Side view from the left and (c) Top view. Also dimension the views. - [14]

fig-P.3 | S

RO



4. A square base pyramid is cut by
shown in figure p.4. Draw the lateral surface de

an inclined cutting plane p; and horizontal plane ps as -
velopment of the lower portion of solid.

-
¥
Py
e
5 w2
Px \.f’o
3 3
s5
// \
N /’ ~. ..\
>
ey o
S
\. 1/

fig-P4

5 Draw lines of intersection of the surfaces of geometrical solids as shown in figure P.5

60

e oo e SO ot bt R

|
|
|

./\

fig-P.5

*%¥¥ -

’

v

All dimensions are in mm

0l
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INSTTIUTE OF LNGU\IEERU\FG . Level 'Ful} Marks |40 N

;Exanmatwn Control Division- | Programme | All Guepioaen) | Pase Marks |16 !
' 2069 Asbad N iYear/Part |[1/] ' Time .

Subject: - Engmeenng Drawing (ME 401)

Candzdates are required to give their answers in their own words as far as practicable.

Attempt All questions.’
The figures in the margin indicate Full Marks.

‘lssz.mesunab’e dala if necessary.

\'\'\\ e

Draw involutes of a square having side 30mm. - ' : 3]

2. A rectangle ABCD, (60mmx40mm) is paraliel to HP with one of its sides mclmed at 30°
10 VP and the end of the s;de near to VP is ISmm in front of the VP d.nd 30mm above the

—

- .HP.Drawi s projections. . - . IO
3.. Piciorial view of an object i is shown in figure below. Draw the sec*xcnal trom view, top
© 7 view and side view for the same. . : » [ 1 5] :
- A .‘#g,»snslsr ‘ o
Aswme symmteient i -/ - 420, THROUGH

-RECESSATY.

All dzmensxons are m mm

- -4, Make a complcte onhographm drawmg of the solid pyramid cx- by plane as shovm in
“figure below. Find the true chape of the secnon and construct Geve'opme'n of the solid

be!owthecumngplane e SRR o ey

AR dimcnsions arc in mm

=




5. Draw the given figure as shown in figure below and comgplete the intersections. {5

- o -
',*——————‘__"
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i _ . .
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) A Level - - =)

BRSO | R §T N ..,..!.3?;‘: -
Examination Control Division -

Programme | :: ;

‘-20'6482._(__.7baitra . | Year/Part
e : ~ Subject: - Engineering Drawing (ME 401)

. v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v Necessary figures are attached herewith.
v Assume suitable data if necessary. :

1. Draw a parabola with double ordinate 80mm and axis length 60mm. . . 3]
2. Find the tr’ueéihglé between lines AB and BC. . | : ' [5]
3. Draw orthogrzphic projections with full sectional front view, side view and top view of

' (15]

pictorial drawing shown in figure below.
Through holes




g

wn

Make_complete the orthographic view of 20
figure below. Find thie true shape of the s¢
surface. ’ o '

ometrical soiid cut by pl
dotion. Construct the de)

30

a8

48

60

A
L

Draw the lines of intersection of the surfaces of geometrical solid

i
i
S ._.,+
!
i
t

s shown in figure below.

(3]



TRIBHUVAN UNIVERSTFY Exam.
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T Subject: - Applied Mechanics (CE401)

v Candidates are required to give their answers in their own words as far as icable.
¥ Attempt All questions. S

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Why do you think idealization in applied mechanics is necessary? List out the idealization
2. A cable AB holds a post BC of 4 m length from sliding as shown in figure. The post BC

has a mass of 8 kg. Assuming all surface are smooth, determine the tension in the cable
AB. How can you draw a good FBD?

T

3. State and prove Varignon's theorem. An ;Lngle bracket has been subjected to three forces
and a couple as shown in the figue. Determine the resultant of these forces. Locate the
position of resultant. ‘

50N

i 03 m ;‘2‘5?

4. State and prove parallel axis theorem. Find moment of inertia of the given composite
figure about its centroidal axis.

200 mm -->}< 150 mm >}

5. Define impending motion. How can we assure the condition of sliding or tipping of a
block?

B 1

[6+2]

[4+8]

[4+8]

[1+43]




6. Draw axial force, shear force and bending moment diagram of the given frame. Indicate '
salient features (if any). [13]

3m, m w“‘&\‘;&“}"

M/~ ose
A

C -8 e

¥ —
l%

§ %
F—2a—f—an—]

7. What are the assumptions of an ideal truss? Determine the force developed in the

members AB, BC, BF, BE of the truss loaded as shown in figure below. {2+6]
T - C
15m

i
1

A D
Ay F E e
fo—1Im 2w + |

7
3 KN

8. Explain about the radial and transverse for components of velocity and acceleration for a
particle moving in a curvilinear path. A projectile is fired from the edge of a 145 m cliff
with an initial velocity of 200 m/s at an angle of 30° with the horizontal. Neglecting air
resistance, find B+7
a) the greatest elevation above the ground
b) the horizontal distance fiom the gun to the point where the projectile strikes the

ground

) the velocity with which it strikes the ground

9. Define impulse momentum principle for particles. Two blocks start from rest. The pully
is frictionless and having no mass. If px between block A and inclined plane is 0.35.

Determine the acceleration of each block and tension in each cord. [2+8]
50kg
7 A
1 o 77 77 j]D .

¢ 1

- e
/
e
/
Ve
/]
/]
e
7 dc
/ +
1 8| 150kg

Fkk
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Explain in brief about fundamental concepts and principle of mechanics. ' {41

Determine the reactions at the contact points, if three cylinders are piled in a rectangular
ditch as shown in figure. Given that the weight of the cylinders are W, = 3 kN,
Wg =5 kN, Wc = 3 kN respectively and radius of cylinders Rx = 4 ¢cm, Rg = 6 c¢m,
Re = 4cm. Explain resolution and composition of force. [7+4]

.‘\""“

~~—18¢cm —-

3. A trapezoidal plate is acted upon by the force ‘P’ and the couple shown. Determine [4+4]

a) the point of application on the plate of the smallest force “F’ that is equivalent to
given system
b) the magnitude and direction of ‘F’ -

80 mm —!

160*mm 360N

360N

4. State and prove the parallel axis theorem for moment of inertia. Determine the moment of

inertia about centroidal X-axis of given plane figure by using integration method. T [4+8]
+ y=kx® ] @b
Y=Kx’




-

5. “The four different situation that can occur when a rigid body is in contact with a

horizontal surface having coefficient of static and kinetic fiction as ps and pk respectively
are: a) No friction, b) No motion, ¢) Motion impending and d) Motion™. Justify the
statement with suitable example.

. Draw axial force, shear force and bending moment diagram of the given frame. Indicate

 salient features if any.
2 kN/m /
30kN
15 kN-m 1
c D E G
-/
4m
104 |p
SS F -+
4 kN/m Im
2m
A . X

3m 2m 3
3 A, O

7. What are the assumptions of an ideal truss? Find the member force in the members AF,

BF, BE, CE of th_c truss shown below.
15 kN
10 kN 10 kN
Ak B c N
3m
F E
3m am " 3m

8. Define uniformly rectilinear motion and uniformly accelerated motion. The relation for

r and O for the motion of a particle is given byr= ©° and 0 = £ where r is in meters, 0 is
in radians and tis in sec. Find the velocity and acceleration when 0 = 0.3 radian.

_ Show that, “rate of change of angular momentum about a point is equal to moment of the
force about same point”. Three blocks A, B and C of mass 5 kg, 10 kg and 10 kg
respectively are connected by rope and pulley arrangement as shown in figure. Neglecting
mass of pulley, determine acceleration of each block and tension in each cable.

o [

————

T ops=024
. =02

PO —
st e e

o
<)

|\

Xk *

4]

(13]

[2+6]

[2+8]

[2+8]

B m SRS

e
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. ‘

N

Explain the basic concepts used to study the condition of rest or motion of particles and
- rigid body under the action of force. Define transmissibility of force. _ [2+2].

2. A tripod supports a load of 2.5 kN at point P as shown in figure. The end points A, B, C
of the three legs in the x-z plane. Make calculations for the force developed in each leg.
Explain free body diagram and its importance. : f6+4)

: 'y E

¥
!
3
1

‘gﬁy" 15m A

3. How does "Varignon's theorem” differ from "Princi;ile of Moments"? Explain. Determine
the magnitude and point of application of resultant for a system of force consisting of a

square foundation ABCD supporting the four column loads as shown. [3+6]

Y

3m 25m o .
: e & .
4. State & prove parallel axis theorem. Calculate polar moment of inertia of the given
composite area about its centroidal axis. :
. y .

mf LT

[4+8) |




. What is impending motion? Explain why coefficient of static friction is always.gréaler
{han that of the kinetic friction coefficient? ' -

_ Draw axial force, shear force and bending moment diagram for the given frame. Also
indicate salient features if any: : [13]

15kN
10kN/m

c \100 kNm

Internal Hinge

25kN 3m

d5 ol
1

1]

|

i

]

i

i 1
T‘]{r——-————‘ém———"‘ﬁ,

7. Determine the member force in member BE, BD, FG and EG of given loaded truss. i8]
o lsm JI0KN20KN o

Y dm, 4m 4 4m , 4m |
:

8. Explain about dependent motion of particles with suitable example. The acceleration ofa
particle is defined by the relation a = kt — 4. Knowing that v = 4m/s when t = 2s and

v = -1m/s when t = ls. Determine the value of constant k and write the equations of
‘motion whenx =0att=3s. : [2+8]

. Explain angular momentum and rate of change of angular momentum. The velocity of the
block A is 2 m/sec to the right at the instant whenr = 0.73 and 6 = 30°. Neglecting mass
of the pulley and effect of friction, determine at this instant. : [2+8]

(i) tension in the cable
(ii) acceleration of block A
(iibyacceleration of block B

“25ke

IR

Ry
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~ INSTITUTE OF ENGINEERING - |Level BE. " Full Marks | 80
: D atior Divicion | BEL, BEX, BEl;
Examination antro] Division. Programine | BCT, BAM, BIE] Pass Marks | 32
L. ol T IBAGBARBAST . -
2078 Kartik = {Year/Part [1/Y. . - |Time 3 hus.
Subject: - Applied Mechanics (CE 401) :
Candidates are required to give théi;-: answers in {heir own words as far as practicable.
Attenpt All questions. ~ . R ' S
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1. Wit do you mean by Mechanics? Explain the principle of mechanics. - - k]

Figure below shows a particular position of 200mm connecting rod AB'and 80mm -loi\g. '

AN NENEY

2.
“crank BC. At this position, the connecting rod of the engine experience a force of 3000N . -
on te crank pinat B. Find its S o B
(i) Horizontal and vertical component. ~ - Vertical ' :
(i1) Component along BC and normal to it. :
Connecling rod o E
o B¢ —Crank -\ 3000 N
da 2 o 607 a_ -,
i L % ' T Horizontal
\/a - DN - / .
I+ c. . , . o
"3. Prove that couple is a free vector. Explmn how we can reduce a given force into force and
couple at a point. If P=20N, replace the three couples with a single equivalent couple, _
' B - TR

specifying its magnitude and the direction of its axis:

4. Deduce the relationship between load, shear fdrce and bending moment of the beam . '
section loaded uniformly with intensity of load w. Draw AFD, SFD and BMD for the 149) .

beam loaded as below. - . .
' . ) 20 kN/m

15kN/m‘
P EXE!




5. Explain the use of truss in engineering approach. Detérminé the force developed in the

members BC, BD, CD and DE of the truss Joaded as shown in figure. [2+6)

40kN -

30kN

- lD_ - :'AF‘ :'1(;kN ;

¥ 7 \'- . "?“'»

C

6. Define centroid and radius of gyration with examples; Find the moment of ineﬁia of the

given section abdut centroidal axes.

“JE G
o am:
S v

© 20kN

Senﬁci'r‘cié -
/ .

!

7. Define friction, static and kinetic frictio

- [4+8]
100
.. _L_ All dimension are in mm
n. Also explain.aboui impending moﬁé_n. o 4]

8. Determine motion of particle when acceleration is given function of position. ‘A ball is
thrown vertically upload from 20m leve! in an elevator shift with velocity of 20mVs. After

1 sec, an open platform elevator passes the Sm level, moving upward with constant
velocity 2m/s. Calculate when & where ball hits the elevator. : :

[4+6)

9. The bob of 3m pendulum describes an arc of circle in a vertical plane. If the @ion in the
cord is 2 times the weight of bob of the position shown, find the velocity and acceleration

of the bob in that position. Define impulse momentum principle and dynamic eqmlibr_ium.[6+2+2] :

mkg

*%k ¥k

—

P
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¥’ Attempt All questions.
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. What are the equations of static equilibrium for 2D and 3D analy51s of particle and rigid
body? Define free body diagram with examples. [4+2]

2. Find the reactions at contact po_mts of Ball A and Ball B. ‘ 7

WA"SON Wg =40N
1A= 10cm, rg = 8cm

3. Deﬁne Apphed Mechamcs and concept of rigid & deformed body. Find the magnitude,

direction and line of action of the resultant force as shown in figure below. [2+7]
TON
S\A BN
30°

/

4. What do you mean by determinate and indeterminate structures? Draw AFD, SFD and
BMD of the given frame loaded as shown in figure. Indicate the salient features ifany.  [2+12]

s KN
20 Ki'n 2 KN/m~y \L
\l R
2 2m
m A/‘)7o KN
30KN —> L~ 30

Zm 2




5. Calculate the force developed in member BC, BG, HG and GD of the truss loaded as
shown in figure. Define determinate, stable, unstable structures.

SKN  10KN 15K

‘___é_m %-ﬁ.n §.4m : 4m ]‘ ‘

6. Find MOI abou: Centroidal XX and YY axes of the composite area. Define Centroid,
Center of Gravity and axis of symmetry.

|~ $=10mm (circular hole)

e .,,,Qomm e

7. What do you mean by friction? What are the laws of dry friction? Explain about static and

[5+2]

[8+4]

. kinetic friction. [1+2+2]

8. Define Kinematics and Kinetics of particle. A train runs at a speed of 120km/br in a
curved track of radius 900m the application of brake suddenly, causes the train to slow
down at a copstant rate. After 6 seconds the speed has been reduced to 72km/hr.
Determine ihe acceleration immediately after the brakes is applied.

9. Determine the acceleration of two block & tension in the wire when two blocks start form
rest. There is no friction & no mass of pully. Coeff. of kinetic friction is 0.4 and
mx=100kg and mp=300kg. What do you mean by impulse momentum principle and
dynamic equilibrium?

*kk

[2+8]

[7+3)
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v Attempt All questions.

v The figures in the margin indicate Full Marks.
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1. Define the terms Rigid body and particles. [2]

N

What do you understand by Free Body Diagram? Explain with sketches. What is the

physical significance of static equilibrium? , [4+4+2)

In the system shown in figure, a Sm long pole is held in vertical position by three guy

wires AB, AC and AD. If the tension of 600 N is induced in AD and the resuitant force at

Aisto be vertical, determine the tension in cables AB and AC. [8]
Y ‘

4. What are the characteristics of couple? o R )
5. What are the uses of friction in engineering field? 2]
6. Determine the centroid of the followmg composne figure. [10]
* Parabollc curve
Yy N y—sz
(Vi ertex) / 125 mm
' 2Smm
X

25Smm_  100mm

Analyze the following pin-jointed frame regarding the members AD, DC, DF, ED and
FC, using Method of Moment. [10]
G .
—>F H
10kN E
Im
E F
l im
D c
Im
A B




8. Draw axial force, shear force and bending moment diagram of the given frame. Indicate

salient features if any. [14]
um 10 XN/m Intemal Hinge
[T 1111 _
8 v C D 7

1

4
SS KN
20
p
—_—
100 XNmw | & 1
4

m

-~ ‘ A {# Y
}4—3m~l= 8m

9. What do you mean by dependent motion, explain with example? [248]

A projectile is fired from the top of a 30 m high building with an initial velocity of 45 m/s
at an angle of 35° with the horizontal. Neglecting air resistance, find

a) the greatest elevation above the ground, :

b) the horizontal distance from the point of projection to the point where the projectile
strikes the ground ' A

c) the velocity with which it strikes

10. Define principle of impulse momentum for particle. A 20-kg package is at rest on an
incline when a force P is applied to it. Determine the magnitude of P if 10 s is required for
the package to travel 5 m up the incline. The kinetic coefficients of Friction between the
‘package and the incline is equal to 0.3. [2+8]
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1. Differentiate between particle and rigid body. [2]

Determine the forces developed on the contact surfaces of the follow}ng body. Neglect
the effect of friction. Given: Mass of body A = Mass of body B =100 kg
Dimensions of body A = Dimension of body B [9]

B

N

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

A container of weight W is suspended from ring A. Cable BAC passes through the ring
and is attached to fixed supports at B and C. Two forces P = Pi and Q = Qk are applied to
the ring to maintain the contziner in the positicn shown. Knowing that W = 376 N,
determinePand Q. [7]

State and prove varignon’s theorem. S | [4] 1
S. Define the angle of friction, impending motion and condition of tipping and sliding of
block. [4] |
Calculate the MOI about centroidal axes. All dimensions in cm. {10}
60
za}
Flange & |
et
————




7. Determine the member force in AB, CE, BE, ED and BD for given truss. [10]

10 kN
SKN N ..WT-
o -
Sm
Im ™~
A \H
N [ E G [ON
s TEEF
20KN
b— 3@5m=20m
3. Draw AFD, SFD and BMD for the beam loaded as shown in figure. Also show the salient
point (if any). [14]
5kN
Intemal 10 kN/m
Hinge
v yYyy ARA
(o4 N
5l
Tm 2m )
50 kN . am
20°
A :
100kNm B L
4 m
Ay
AN

9. Define tangential and normal component of acceleration. The motion of particle is given
by the relation vx =2 cos t and vy = sint. It is known that initially both x and y coordinate
are zero. Determine

a) Total acceleration at the instant of 2 sec

b) The equation of path 28]
10. Whet do you mean by the principle of impulse and momentum? The motion of a 1000 gm

block B in a horizontal plane is defined by the relations r = 3(1+sin 2nt) and 6 = 2mt,

where 1 is expressed in metres, t in seconds and 8 in radians. Determine the radial and
transverse components of the force exerted on the block when [2+8}

a) t=0and
b) t=0.5 sec.

* %k
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1. Define rigid body. Explain about the principles of Mechanics? [1+2]
2. It is very important to draw free body diagram for the analysis of problem in statics,
Explaim. Describe about the equations of static equilibrium for 2-D and 3-D analysis of a
. [343]

perticle and a rigid body.
3. State principle of transmissibility with its limitations. Explain, couple is a free vector. [2+2]
4, Determine the magnitude; direction and position with respect to center "0’ of the resultant

of the forces acting on the resultant plate ABCD as shown in the figure below. 8]
65 kN §5
4m &0
A T D
- ' ‘ O/> R Im
150 kNm .
. ' 30 kN
45kN| - »
B e

5. Define centroid, centre of gravity and axis of symmetry. Find I, and lyy for the given

triangle about it's centroidal axes. [3+9]

6. A ladder shown in figure is 4m long and is supported by a horizontal floor and a vertical
wall. The co-efficient of friction at the wall is 0.3 and at the floor is 0.45. The weight of
the ladder is 300N. The ladder supports 2 vertical load of 1000N at C. Determine the-
reactions at A, B and C 2nd compute the least value of o at which ladder may be placed

without slipping to right. '[5]




7.

8.

10.

Draw AFD, SFD and BMD for the following structure. Also show salient features, if any.  [13]

3 68 KN/m .
—_— HEENERED
5m o . I5m
-.1.“3?‘ I
48 XNm
5m
- A
>
- am 4

Determine the member forces in the members 26,23,27,67,37. How can we check the
determinancy and stability of the plane truss? Explain with examples. [5+4]

ISKN 45KN 40KN

! L b
6

Vi

Jo s
3
——se@sm———]

Define average and instantaneous velocity. Two cars A and E travel along the same
straight route. At any time t their distance x, and x. ftom the starting point are givenby:  [2+8]

Xa=2.5t+1.2t
Xe=32-025¢
Where t in seconds and x, and X, are in meters.

a) Which car is ahead just after they leave the straight point?

b) At what time are the cars at the same point?

c) Atwhat time is the distance between A and E neither increasing nor decreasing?
d) At what time do A and E have the same acceleration?

The resultant of the force applied on a 3kg particle is given by the relation;

%’:(12:?—2483- 40° k)\IThe particle is initially at origin at rest. Determine the
y-compo}xent of accéleration, velocity and position at the instant of 3 sec. What do you
mean by dynamic equilibrium for a particle? ' [7+3]

*¥¥
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Define Equilibrium and its essence. What are the equations of static equilibrium for 2D -

and 3D analysis of particle and Rigid Body? [6] .
2. Replace the two wrenches as shown in figure below by a single equivalent wrench and
determine the point where its axis intersects the XZ plane. (8]

g
.

3. Determine the tension in the cable BC which holds a part AB of length 4m length from
sliding. The past has a mass of 10 kg. Assume all the contact surfaces are smooth. )

yrr7r7z7 7 777277

4. Tlustrates the conditions of no friction, no motion, 1mpendmg motion and motion with
necessary sketches. How can you assure condition of sliding or overturning of the block?  [3+2]




5. Determine moment of inertia about centroidal XX and XY axes of the plane fi gurc-shbwn

in figure below. Define centroid, centre of gravity and axes of symmetry.
: 14 cm

20 cm

1.5m 15cm

13 em

12m

6. a) How can you check the determinacy and stability of the frame? Explain with

8.

5.

examples.

s

b) Calculate and draw the axial force, shear force and bending moment diagram; with its

salient features for the given frame.
40KNm
et LU,
/A
mkN\ 25m
Ak 0}~ 60 kKN
>
/ 15m 2Zm
A/ 3m 4m E

, ¢ 10kN G
— 4@m=20m —4

Explain about relative motion of particle with example. A projectile is fired from position
A with an initial velocity of 200 m/sec at a target B on right located 500m above from the
position A. The horizontal distance between A and B is 3000 m. Determine the firing
angle neglecting air resistance.

The resultant external force acting on a 2 kg particle in space is
F =(12ti—2412 j- 403 k)N , where t is the time measured in seconds. The particle is at

rest at the origin when t = 0. Determine the acceleration component ay, the velocity
component V,, and the coordinate y of the particle at the instant of 4 sec. What do you
mean by principle of impulse and momentum?

**%

[9+3]

B3]

[12]

(8]

(2+8]

[8+2]
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1. Explam in bnef about ﬁmdamental concepts and. pnnc1ples of mechamcs o ‘ ' o .._"['3]‘“ o I
' 2. What do you understand by Free Body Dmgram‘7 Explam thh sketches Also state o :
Varigon's Theorem and prove it. o [4+4]
3. Determine the values of the uriknown forces P and Q for the system of forcestobein .~ -
L

equilibrium.

7‘25kN

- 4 Three gay ‘wires are used n the support 5Y! stem for a televnsxon transmlssmn tower that is
- 600mi tall. ere A and B are txghtened toa. tension of 60KN, whereas wire C has only 30
KN:of tension. What is the moment of wire forces about the base O of the tower" The: Y

ax:slscolhnearwnhAO S AT B [7]

P.T-0



5. Statc and proof paraliel axis theorem for moment if inertia. Determine moment if inertia

about centroidal axes of the plane figure shown in below.
120rm

[4+8]

- 6. Define limiting friction, angle of friction and coefficient of the static and dynamic
' ‘ ' (4}

< friction. L _ .
= 7. Find the member forces of indicated members of the truss shown in figure below. Write
= down the assumptions of perfect truss. ‘ . : [5+4]

= - _ T s , Tm

T

.DAré;w,aXial fércés, shear force and,.‘be'nding' moment diagrarri-éndf‘indiéafir?efthc salient :

s ‘
Joaded as shown in figure below. . .o . 3]

" features if any for the given frame

- 10KNfm

> ‘-»-'ZOkv,:‘KN_v.-‘:-.::.,":-" o

- iiSﬁNlm '




9. Derive the relationship for normal and tangential components of acceleration for a
particle moving in a curvilinear path. A nozzle discharge a stream of water in direction as
shown in figure below with an initial velocity of 25m/sec. Determine the radius of
curvature of the stream (i) as it leaves the nozzel (ii) at the maximum height of the
stream. ' [4+6)

4

10. Determinc the acceleration of block "A" for the sysfem, if the .system starts from rest.
Coeflicient of friction between block "A" and table is 0.25 and that between blocks "A"
~ and "B" is 0.35. Where weight of block A, B and C are 100 N, 50 N and 500 N
respeclively. ' :

[10]

1
1

L S O W W WL . Y

*RE
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AN NE NN

[ S I

. Two smooth spheres of weight 200N each are kept inside a channel shown in figure. The

radius of each sphere is 20cm. Determine reactions at contact surfaces. (61 !

3. Define couple and show that couple is a free vector. How will you reduce a system.of
forces to a wrench? A cube of side a = 4m is acted upon by a force P = 20kN as shown.

Determine the moment of force P. [243+46]
aj about A . c) about diagonal AG of cube
b) aboutedge AB
y
oy <
A )
Ple
=) x
:/ - F

4. State parallel axis theorem and radius of gyration. Calculate the moment of inertia of the
given shaded area about it’s centroidal axes. [3+9]

k-15em —je 15cm —3

R be— 30em —pf— 30cm —

5. Determine the force required for just motion of the block B shown in figure below. Take
ps = 0.25 for all surfaces. I5]

. Enlist the fundamental principles of Applied Mechanics. Define -n'gid body. [3+1]




6. Draw the axial force, shear force and bending moment diagram for the given frame
shown in figure below. Also show the salient features. 1141

» iz_;SkNim w
internal Hinge 20kN T0KN
S Y1 4 | ],/,\ "
: D

] 5!(1\' C

3m \
;r’ —3m3

4 E

F
e A ' jﬁ“
E “7 4m \L 2m N
i~ B N 4
7. Determine the force developed in the members of the given truss. What are the
assumptions of perfect truss? [6+2]
k i "+ m + im -
0% 0
) /e
2a) ) /
/ :
F Sm g Im g
8. A nozzie discharges a stream of water in the direction shown below with an initial
velocity of 25 m/sec. Determine the radius of curvature of the stream (2) as it leaves the
nozzle, (b) at the maximum height of the stream. What do you mean by dependent motion
of particle? Explain with suitable example. [8+2]
B
9. A 600N block rests on a horizontal plane. Find the magnitude of P required to produce
the block an acceleration of 2m/s’ to the right. The coefficient of friction is 0.25. What do
you mean by dynamic equilibrium? [8+21
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A NENENEY

What do you understand by a Rigid Body? Why it is necessary to assume a body as
‘perfectly rigid' for your present study?

2. Write down the concept of rigid bodies and deformable bodies. What is Free Body
Diagram and why it is used during analysis of structure?

3. Determine the resultant force and moment of the following system about the point 'O' as
shown in figure below.

Y
.

Y

4. Two blocks A and B of 40 N and 20 N respectively are in equilibrium position as shown
in figure below. Calculate the force P required to move block A. Take p = 0.3 for all
. surface. ' ’

P .
4'-‘—‘ A

/s e i eddddd

Bl
(8

101 |

51



5. Calculate the moment of inertia of the composite area as shown in figure about it's
centrorial axes. Define centroid, center of gravity, axis of symmetry and radius of
gyration. [8+4]

Circular hole y
L N 7

200 mm

700 mim

6. Draw AFD, SFD and BMD for the given frame and loading. Indicate salient points, if
- 20 KN S KN/m (4]

”L 77%: - '- -’i,GtKN/m

7. Write down the ideal assumptions of Truss. Calculate the member forces in all members
of the truss loaded as shown in figure below by using suitable method. )

[2+6]

0m | 10m
r T ) 1

8. Define the uniformly rectilinear motion and the wniformly accelerated rectilinear motion.
A projectile is fired with an initial velocity of 244m/s at a target B located 610m above
the gun A and at 2 horizontal distance of 3658m. Neglect air resistance, determine the
value of the firing angle a.

9. The motion of a 1000 gm block B in a horizontal plane is defined by radius,
r=2(+cos 2 n t) and 6 = 2 nt where 'f is expressed in meters and t in seconds.
Determine the radial and transverse compenents of the force exerted on the block B at 0.8
sec. Explain about principle of impulse and momentum. [8+2]

"

[2+8]

*kk
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b Descri_be-abodt the.ﬁm(famental j}n‘nciplé ofappliéd mechaﬁics.' S {3j ,
- 2. Write down the steps to be considered while drawing. a free body dfégram. IHns_trate S
o "equilibrium condition of particle and rigid body in two and three dimensional analysis.- 18] '
. 3. Find the magnitude, direction and Position of resultazit foree. of the following system as - .
: ~',sh9wninﬂgﬁrc. S Tl a E ' o[
—_—— : I u@ L% TR
. : ..Bm' »_ d N - :
. 3 3m .
s ' ‘ 5m B T
"4. Describe the cenditioﬁ illustrating No friction, No motion, Impending motion and motion ™.
with proper sketches. How can we assure condition of sliding and over turning of a
block? Explain with suitable figure. [3+2]
5. State and prove parallel axes theorem for moment of inertia, Determine centroid of the
- given plane in figure below. [4+8]



- 7. Fipd the member force @
supported roof truss loaded as shown in figure below. -
S - 20KN a

6. Draw the Axial Force, Shear Force and Bending Moment diagram for the given frame A
shown in figure below. Also show the salient features. : S VY

’ ) ) . 20%A

o = - 20KNm o o
B "E'ﬁkg'?.m':T;T"' R

itiasiesia

3m

.

B
2
- :

B P, A ry

' -

T leamsle sl

. of members 111, 1-10; 12 2-10 and 10-11 of the simply

- [8]

A ball is tossed with velocity of 10 m/s directed vertically upward from & window located
20 m above the grovnd. Knowing that the acceleration of the Lall is constant and equal to :
. [8+2)

0.31 m/s” downward, determine: 2]

iy The velesity V' and the elevation 'y’ of the ball above the ground at any time 't
if) The highest elevation reached by the bell and the corresponding vaiue of .
- iii) The time when ihe ball will kit the ground and the corresponding velocity.
What do you meéan by depeadent motion? Explain with example.

Define the linear momentum and angular momentum. Find the velocity and the
acceleration of the bob In the given position. The bob of a 2 m pendulum describes an arc

“of a circle in a vertical plane, which ;s shown in figure oelow. If the tension in the cord is )
1.5 times the weight of the bob for the position shown. - [2+3]
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Assume suitable data if necessary.

Explain the physical meaning of equilibrium and its application in structural engineering. [4]
a) Differentiate between rigid body and deformable body. Also. explain the free body

diagram.
b) Determine the magnitude, direction and position of the resultant of the system of
forces with respect to point A shown in figure below.

N

[242]
[12]
SOKN
120 XN S?kN >

150 kN

%A 3m | 2m 3 3m }

2m

6@?

A

—— —

3. State and prove the parallel axis theorem for moment of inertia. Determine the moment of
inertia of the given composite area as shown in figure below about it's centroidal X-X

axis. [4+8]

4. Define friction force and explain condition of tipping and sliding of a block. : [1+3]

The figures in the margin indicate Full Marks. : ,




5. Draw AFD, SFD and BMD of the given frame Joaded as shown in figure below. Indicate -
also the salient features if any. _ : o ' .

(14]
4KN/m  20KNam [SKN
MATYYY

Db El . F M-
: 2m

2.m

‘B —:}L

’4 ' 3Im 1311 I1m
i

6. Write down the ideal assumption of truss. Calculate the force developed in all members
of the truss loaded as shown in figure by using suitable methods. - [2+8]

40KN

c|

30KN ——F —_—

J

7 1om ] 1%m ]

7. 'What do you mean by dependent motion of particles? Iiustrate it with suitable example.
- A particle starting from _origin s subjected to acceleration such that
ax= 2m/sec’ and ay = -5 m/sec’. The initial velocity is 60 m/sec directed at a slope of 30°
w.r.t. horizontal. Compute the radius of curvature at the end of 3 sec. Also determine its
position at the end of 3 sec. ' [3+7]

8. Show that, "rate of change of angular momentum about a point is equal to moment of the
force about the same point.” The resuitant external force acting on a 5 kg particle in space
is F = (12ti-24t% j+ 40t k) N, where t is seconds. The particle is initially at rest at origin.
Determine the x component of acceleration, velocity and position at the instant of 5 sec. [4+6]

* %k

O ERN —4{“ ~




n TRIBHUVAN UNIVERSITY Exam.

¥ INSTITUTE OF ENGINEERING Levei BE Fuil Marks 80
R , sics BEL, BEX, BCT, - ,
Examination Control Division ! programme BIEB.AgiBArch |PssMarks |3

2071 Shawan Year /Part [ 1/1 | Time 3hrs,

_ Subject: - Applied Mechanics (CE40])
¥ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. ' -
Y The figures in the margin indicate Full Marks.
¥ Assume suitable data if necessary.

1. Why it is necessary to assume a solid body as a perfectly rigid in the Engineering study. [31

2. What is free body diagram? The cylinder A and B rest in an inclined surface which makes
an angle of 25° with horizontal as shown in figure below. Determine reaction at contact

pomts. Take:

Weight of cylinder A (W,) =100N
Weight of cylinder B (Wg) =200 N
Diameter of cylinder A (ra) = 60 mm
Diameter of cylinder B (rg) = 9

2+6]

3. Find the resultant of force couple system at point ‘A’ as shown in figure below. Take
F; =100 KN, F, = 300 KN. Define a couple and show that couple is a free vector. [8+3]

¢I\20KN

4. Determine by direct integration method, the centroid of the area shown in figure below: - [5]
| A




5. Calculate the moment of inertia of the composite area about Y-axis. _ - I6]
. Y .

r 751 l - ’] '
; 150 mm
, 275 mm
4){ J,
| ;IIOOmQ

6. State laws of dry friction. How can we assume the. condition of overturning and sliding of
a block? Explain with suitable example. [2+3]
7. Draw axial force shear force and bending moment diagram for the given frame. Also
indicate salient features if any. ' [14]

| 20KN
(Hinge)  SKN/m 2%

C

8. Find the member forces in CE, BE, BD and DE for the given truss. Define stability and
determinacy of sfructures with examples. ‘ ' [5+3]

- 5KN

o i ,}E G
L 20KN

1 5@4m=20m A
9. A projectile is aimed at a marked on the horizontal plan threugh the point of projection
and falls 10 shorts when the angle of projection is 15° while overshoots the mark by 25 m
when the inclination is 40°. Calculate the distance of the target and required angle of
projection, if the velocity remains constant. Neglecting air resistance. Define dependent
motion of particle with example. [8+2]
: Y

* ' 'i()m’! l_.:’{ 25m

PR—

10. Define the dynamic equilibrium. Determine the velocity and acceleration of the particle,
if it moves along a curved path defined by r=>56 and 6 = t*/3, where r is in meters and tis

in seconds. Given that the instant angje is 6 = n/2. [2+8]
*kk . .
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1. What is mechanics? Mention scope of Applied Mechanics in engineering. o [2

© which a uniform ladder can be placed against a wall without slipping under its own
weight (W). The coefficient of friction for all surfaces is 0.2. o

INustrate equilibrium condition of a n'g'idbody and éoncept of free body diagram with
suitable examples. o

Three vertical wires as shown in figure support a plate of 50 kg. Determine the tension in
each wire. All dimensions are in mm. - 7 T

[8
(8]

750 /v -
T

1500

i
7? J
A
2500 |
e

-> A - A . .
Force F=(3i-6j+4k)N passes through point (6, 3, 2) m. Replace this force'with an -

equivalent system, where the force l—; passes through point (2, 5, 10) m. o | [4]
Determine the minimum angle 6 (made by the ladder AB of length ‘L’ with the floor) at

[4]




6. Determine the moment of inertia about centroldai axis of the shaded plane area by using

Direct integration method. v [12]
_ y
AN
¢
i
b
..

7. Draw the axial force, shear force and bending moment dlagram of given frame. Indicate

also the salient features if any. : [14]
. 30KN
intenal 20KNm
hinge ~_ " SN/m = ,

C 4o E
3m .
10KN
3 t
. =Y - - - B
3m -
e
L}

} 4m H 2m H
L v 1

8. Determine the force developed in members CE, DF, EF, GH of given truss loaded as
shown in figure. [8].
20KN

JOKN ! :mw Hn

WA

-

4
B
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1. Describe the scope of applied mechamcs in engmeenng . S 3]
2. What is the physxcal meaning of ethbnum and why it is 1mportant in structure? How 4
can we draw good Free Body Dxagram" Exp]am w1th suitable: examples t [4+4]
3. Determine magmtude dlrecnon and line of acnon of the resultant of-forces actmg in the
system shown in ﬁgure below. o . : . [83
' o 20N o
60°\
C B
3m ®
o e Al T -IOON L C‘;—%SON
4. A commercial vessel is bemg pulled into larbour for unloading by two tugboats as shown -
in figure knowing the vessel requires 150 KN along its axis to move it steadily. Compute .
. thetensmnsmrope AB and BC when & = -40°. B . T L
5 State and prove parallel axls theorem Also determme the centrmdal X and Y coordmate R

' -ofthehatchedarea N o : - : [3‘*.8] o




7. Draw the Axial Force, Shear force and Bending Momient dlagram of the given frame.
Also show the salient features if any.

60KN/m

: . veighing 424 N, is fastened by a frictionless pin to a block \»;eighing
. 200 N as shown in figure. At the vertical wall, u = 0.268 while under the block, pu = 0.20.
Determine the force P needed to start motion to the right.

TYYIVIYY

el

_eff

369

8. Determme the member forces for given truss loaded as shown in ﬁgure below

25KN

ntemal Hinge

l“-———‘m-——b{m——(inh.-‘

50 KN 10KN

- 3 m

o

9.,"Ihe motion of a v1bratmg pamcle 1s deﬁned by the equanons X = 100 sm Trt and

~¥=25cos 2nt where x and y are expressed in mm- and tin sec.

- a) Detcnmne the velocity and accelera’non when t= l sec
b) . Find the nature of path of the pamcle :

A 10 ‘Determine the magnitude of force P requxred to nge the block an acce]eratxon of 10 m/s

Coefﬁment of fnctxon between the block and the ﬂoor is 0 25

W=

200N

Y S asy a4

e
7

(5]

[1’3] 5

]

[10]

[10]
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Describe the scope and importance of applied mechanics‘in engineering study. Define '

-
—

free body diagram with examples. [2+2]
2. Determine the reactions at the contact points, if three cylinders are piled in a rectangular
ditch as shown in figure. Given that the weight of the cylinders are: Wa =2 KN 8]
, © W=5KN
We=3KN

3. How can you reduce 2 force into a force and couple? Obtain the resultant of the two pairs
of wrench shown in the figure. Indicate it’s line of action. ‘

£
\LLBOI'\lm

[3+8]

—
z & SON . 40Nm

4. Determine centroid of the given plane figure. State and prove parallel axes theorem for
moment of inertiz. Define centroid and center of gravity. ' [7+3+2]




5. Define the angle of friction and also write the laws of static friction. (4]
6. Draw axial force, shear force and bending moment diagram for the loaded frame as

shown in figure below. Also indicate the salient featutes if any. [13]
10 KN/m
30 KNm
B ‘1 Hinge _
C I~
. N R 4m
| 5SKN/m 20 KN ]
Die— hs
. 4 m
LTSRN TR

7. Determine the total degree of internal, external indeterminacy of given truss. Also
determine the member forces in members BC, BG, HG and GD. [2+6]

B"i ¢ D 510KN T

/ 4m
A 1 /G F 795 _l_ A

¥5 KN ¥10KN ¥ I5KN

A r _4m ] 4m v Am [
1 b

1 1523 —in 1 T i
T 1 ¥ * )

8. The acceleration of a partial is given by a relation a = v°. It is known that at time t = 0,
position is -2m and velocity is 2m/sec. Find the displacement, position, velocity and
acceleration at instant of % sec. What do you mean by projectile and obtain the equations
for projectile raction. [7+3]

9. What do you mean by impulse momentum principle? Two blocks A and B having
respective weights 500 N and 1000 N start form rest. The pulley is frictionless and also
practically mass less. The kinetic coefficient of friction between the block A and the
inclined surface is 0.35. Determine the acceleration of each block and tension in the cord.  [2+8]

500N

L2
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Duferennate between rigid body and deformable body - I | : [3] §

. 2. Explain about the physical meamng of equxhbnum Define free body diagram and
concept of pamc]e. [3+2+2]

3. A homooeneous cxrcular p!ate of mass 50 kg is supported by three wires. The angular -
distance between the points of fattachment on the circumference of the plate w.rtcenterof . =~
the plate makes an angle of 100° while other two angular distances are 120° and 140° as
shown in figure below. The three wires are attached to a single point on the ceiling which
is 5 m vertically above the centroid of the plate. The plate has diameter o; I m. Lalculate .

the force developed in each wires.

(8]

-4. T}heP pairs of couples are acted on thc tnanc’ular blOCl\ as shown in f' igure below. -
Determine the resultant of them.

4]




" 5. Determine the centroidal X and Y coordinate of the shaded aiea. (6]

v
7N
W AT
b N
// Z 3
s NN
i . a8 .__‘._5 =

6. Determine the moment of inertia area about X-axis. {5}
Yy
/!
tm
- X
7. A block of weight Wy = 1800 N rests cn 2 horizental surface and supports on the top of it
another block of weight W= 1000 N as shown in figure below. The block W is atiached
<0 a vertical wall by the inclined string AB. find the magnitude of the horizontal force P,
znplied to the Jower block as shown, that will be necessary 1o cause sliding to impend.
The coefficient of static friction for ali contact surfaces is 0.4. 6
A
&
A A
Iy
. A
7,
/]
7
7
g RIBN
/s . ’
W oo r o e Sy
¢ Ticduce the relationship between load, shear force and bending moment for 2 beam
seetion loaded uniformily with intensity of load W. Draw AFD, SFD znd BMD of the
1440}
L S

given frame loaded as shown in figure below. Indicate alse the salient features if any.

4 KN/m

N
i Hinge™"'C

15

] 6m ; )

roQ

S
- - Sml';ﬂ '%":‘}}C ;1 ) -



X ,‘," .,

P R U

9. Determine the memhér forces ir: member CE, FH, GH. Gl of given truss. : - 8]

10. Two ships A and B are at a distance of 4800 m apart B being south east cf A. -Spced of A

‘ (a) The relative velocity of B wr.t A (b) The shortest distance between them (c) Time

11.

is 2.6 m/s due east and B is travelling at speed of 4.47 m/s due north. Determine:

taken to reach the shortest distance. {10]
What do you mean by p_r,incip!e of impulse and momentum? The resultant external force ‘
acting on 230N partzcle in space’is, F= (I2’t’"i“-: 2412 3430 K) N, where tis the time
measured in seconds. Initially, particle is at origin and at rest. Detennine Y-component of

: - [3+7]

acceleration, velocity and position at the instant of 5 sec.
' . EX 2] ‘
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1. What do you mean by ngrd bod)‘7 Whv it 15 recessary to assume 2 bod)'/‘as. “perfectly rigid” for’

the study of statics. [1+2]
" 2. What is free body diagram? Whv is it rccessar) te draw f'ee body dxagram in solving any
structural problems? Also describe equatnon of equilibrium in two dimension. v [2+3+3]
3. If two forces of same magmtuoe 25 kN act'at points A and B as shown in fi igure and force at A"
- passes through C and force at B passes through D. (a) Find equivalem force-couplc system at ‘O’
(b) Find equivalent wreach and give pitch and axis ofwrencI‘L 12
AV 3m '
o
!
!
i
4 Locatc the centroid of thc area bounded by Lhc curve as shown in fi gure by the method of ‘
| integration. . 7. e ) S . '[6] i
YA ’ ’ '
.1‘ : \\ b 2 .2 .
i i ) “y=—@ -x7) L
: o b TN o - i
- ) . L . . R \ - . 0‘ R ' i’
JL SRR, U o
N S B T
5. "Calculate the niorp-ent of inertia of the composite area as shown in_figure, about x-z'm‘s, . [6) i
In. A i
L i : ) - :
- - o — semxcucularhole Ce e
. -30¢cm - (1.21 cm). , N .




A olock ‘A’ of waight 104 N rests ea an inclined plane and another weight w is arizched 10 the
first weight 1hrougn a string as shown in figure. }f the coefficient of friction bemeen the block

,_-._: E - i ().
and p.ane is 0.3, determine Ihe ma\xrm_m value of W so 1hat equhbnum canexist.

/

7. Draw axial force, shear force bendmg moment dlagram for tn° loaded framc shown in ﬁgure. :
_ Indicaie also the sahcm features if any.

Hinge

— - : 10KN/m | |7 20 KNm
o eyt g
: I ! c D EY.

: ; 4m

' ,: '30?/1’3

o 1SKN | -

! : 4m .
i

— A A

?i ' o ’ 4 2.5' 3m__, 3m 7
l 8. Calculate the force developed in members BC EC EF, FG, FD and EG of the camxlever truss
i Joaded as shown in figure. ) . ]

10KN 15KN-20KN

‘9. " Deduce the relationship of radial and transverse componehis of velocity and acceleraticn for a

9 D
- particle moving along the curve path. The acceleration of a particle is defined by the relation,

= kt?, knowing that velocity is —32 m/sec when time is zero secénd and again velocity is +12
l'"./oCC when time is 4 sec. (a) Determine, the value of the constant K, (b) Write the equanons of
maticn knowing also that position of the par*xcle is zero at'the | mstam of 4 sec.

- 10. The velocity of block *A” is 2 m/s to the right at the instant when r=0.82and-0 = 30°. Neglecting
o the mass of pu!le}s and the effec’ o:_ friction in the pu]le», and between block ‘A’ and the
horizontal sl etermine at this instant a) the'tension in the cable (b) the acceleration of the

block# (c) the accelerauon o thc block B. * _

- - r/ . -
L -
oL - '//'. ,./" 1 .
_ . - Va4 i__1mB - - -
- // 25kg -
- ? '_"'/" A . ) -

(12]-

(8]

[4+6]

0]
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Candidates are required to-give their answers in their own words as far as pracucable.

Attempt All questions.
The figures in the margin indicate Fuil Marks. .
ssume suitable data if necessary. - o ' .-

Describe briefly the concept of particle, rigid body and deformable body. 3]
Describe Free Body Diagram and physical meaning of equilibriurn. Also describe the ’
1mportance of Free Body Diagram and equilibrivm in structural analvsis. [2+2+2+2]
Replace the two wrenches as shown in figure by a single equivalemi wreach and
determine (a) the resultant force, (b) indicate it's line of action. [8]

i
8 S0 N-m

430N
f

—

N

[F8]

8m

P
X
zﬂ%z&

90 N-m
4. Determine the value of F1 and F2 if the forces shown in figure below are in equilibrium. [4]
] F,

20 KN U oo

A
o)
4

T

R PO

5. Determine centroidal x coordinate of the shaded area shown in figure below. f43
“i y y=12x-1.5x




6. Determine radius of gyration () of the aﬁg]e section shown in figure below about
: (8}

centrodal x-axis.

3cm

~

o N ot 934

f——8§ ——

e, —

6 cm )
Illustrete impending motion state of ficdon znd demonstrate the chznee I foctonai
force for differeat motion stages usiceg relevent figure. 4
8. Draw AFD, SFD znd BMD of the given frame loaded as shown in figure below. Indicze

the saliem feanwe if 2ny.
1
60 KN/m J’m KN
N E
L ¢
‘ D “Paoxnd T
FAss

e —k—
Z

7t
O
<
(@]

SKN KN gy

ook

e
i
333

A

| 4m M oom
1N N [ g |

9. Compute the force developed in the member BC, BD, BE, DE, DG and EG of the given
truss Joaded as shown in figure. N

10: Define uniformly rectilinear motion and uniformly accelerated rectilinear motion. A

" projectile is fired with an initial velocity of 244m/s at a target B located 610m above the
level of gun A and at a horizontal distance of 3658m. Neglecting air resistance, deterrnine
the value of the firing angle. :

11. Define the linear momentum and angular momenturn. Find the velocity and acceleration
of the bob in the given position. The bob of a 2m pendulum describes an arc of a circle
a vertical plane. Tension in the cord is 2.5 times the weight of the bob for the position

shown.

(2+8]

[2+8]
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Candxdates are required to give the;r answers in their own words as far as prachcable -

Attempt All questions.
The figirres in the margin indicate FuII Marks. )

Assume 5wfable data if necessary.

«x\&

1. Wnte down the concept of rigid bodies and deformable bodies. . ’ 4
. What i 1s free body dxagram'7 How is it drawni? Determine the tension on thc stnngs AC,
CD and BD and the angle 8 in ﬁgt.re below.

8]

3?‘5]

100N

: 3 ?‘eten'mne thc forces in ali membersd the truss shown in figure beiow. - R [3]
| S . POKN - iOKN _ -
fmy e L '

e S KNS
- ‘ C 5m o 5m ’ o
4. Explam thc Taws of friction. Also give *wo examples of engineering usage of friction.  ° 4]

_Determme the momem of merna and the radius of oyratron of the <haded area ngen .
below - : . ’ '

en
h

“.l6 \Vhat do «you chrﬂano b) st.‘m,d!) delermmatc apd mdetennmale structu.re? Bxpiam ; ‘
: A ,,\ﬁd’f %e?aﬁxple for each. Write the equandns for shear force and bendmo moment.for the )
e Ty _'BEA Showmm ﬁgure below: Plot the variation'of the shear force and bending moment.in . (A
fo 7 the'beam. Axso 1nd1cate the salient feature:c assocxntc.d with the shear force and bendmg
SR momem . .

S = r4+1“}1’i‘._ffﬁ_ o
i ', '_W='15'KN/m N




7. Define pb'sitir)n; velocity and acceieration of a particle. The acceleration of a particle is
defined by the relation a = /<. Initially if the velocity of the pasticle is 10m/sat Om
position, determine the velocity, position and the total distance travelled at the instant of 5

seconds. _ _ ' R
& Discuss dynamic equilibrium with an example. In figure elow, the motion of block B on
a smooth horizontal table is controlled by the rod which rotates about a vertical axis at 0.
At the position shown, B has the given values of velocity and acceleration relative 1o the
rod which is rotating with the given values of angular velocity « and angular‘accclefr’;tion
o. I B weighs 60N, what moment does it exert about 07 - : [2+3]

- e : V=22 Scm/sec
\ g )

a=1 Scm/sec?

OR -

Shown in figure below is a system of panicles at time't. The following data apply at this -

L=

" instant: o

Vi=Tw/s m=0.5kg -

V, = 6m/s my=i.3kg

Va=Sm/s  milkg -

Vy=1.5m/s . ms=0.5kg .

Determine (a) The total linear momentum of the system, (b} The angular momentum of

the system about the origin, (¢} The angular momentum of the system about point a. [3+3+4]

-9 Com?ute_'!hef resultant force systerﬁ' of the .’épplie?:'l'paés -at faesiiion. A. W"hai is the

‘ - § ’ BRI 2z At ARY oo . N
~ equivalent force System at the onigin for the force F=-501-70! +55KIN going through

o pos_itionPwh_ose‘ po_giticﬁ vector is 101 7‘8J-+8ﬁm. PR e : (6+4]

Cawr
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a) A coil is connected across a constant dc source of voltage 240V, draws a current of
12A at room temperature. After running 4 hours, temperature rises to 65° C and
current reduces to 8A. Calculate the current when temperature increases to 80° C and
the coefficient of resistance at 30°C and temperature coefficient of resistance at 40°C. S

[consider room temperature = 25°C] . : [6]
b) Explain about ideal and practical current and voltage sources. o [4]

c) A'100 W, 250 V bulb is conrected in series with a 40 W, 250 V bulb across 500 V
supply. What will be the current drawn? What will be the power consumed by each

Pk
.

bulb? Will such a combination work normally? [6]
2. a) Prove that maximum power is transferred to the load when load resistance is equal to
source resistance. [4] S
b) Find the current flowing through the 20Q resistor using by superposition theorem the ' i o
circuit shown below. : 8] Vo
v ,
H W
24V 80
40
-~ W A
AT 00 ]
v - % %0 @) 3A
¢) Find power dissipated through 4Q resistor, using nodal analysis. [4]
1
fosv
—AWN MW
20 20

24 (4 219 _ §1Q <O

1A




3. a)

s

Find the max power through the load Ry of the circuit given below.
10Q 20V 5o
AN _®
_/

4Q

?59 %409
100V 204 . R1

b)

b)

5. a)

b)

The total capacitance of two capacitors is 0.25 uF, when connected n series and-

0.15 pF, when connected in parallel. Find the capacitance of each capacitor.

What is power factor? Write down the drawbacks of poor factor. Explain how

connecting a capacitor across the load improves the power factor.

Calculate the average and rms value of the voltage signal given below. Also find the
form factor and peak factor.

Two impedances (10+5) and (8+j6) are connected in parallel an ac voltage source of
V=200+j0. Calculate magnitude and power factor of circuit current and branch
currents. Also find the total active power, reactive power, apparent power and draw
the phasor diagram. :

An alternating current of 50 Hz. has a maximum value of 200 A. Reckoning time
from the instant current is zero and is becoming positive, calculate:

i) the instantaneous value after 2.5 m sec.
i) the time taken for the current to reach 150 A for the first and second time.

Non-inductive loads of 8 kW, %W, and 4kW are connected between neutral and
RY,B phase respectively of a 3-phase 4-wire system. The line voltage is 400 V. Find
the current in each line conductor and neatral conductor.

Show that Vi, = ¥/3 V, for 3-phase star connected load. Derive an expression for
power factor measurement of the load by two wattmeter method.

k¥

(8]

(4]
(4]

(6l

(61 -

(4]
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7 Candidates are required to give their answers in their own words as far as practxcabla
v Attempt All questions.

v The figures-in the margin indicate Full Marks.

¥ Assume suitable data if necessary.

. a) State and explain Krichof's current and voltage laws. Find the current flowing

through 2 ohm resistor using KCL equations. {6}
Rx Rs
’ vVY
l 10 1Q
L s
B — 28V 20 3R 7V —_B: o
T T B S
b) Find voltage aéross the given load resistance Ry. . - [10]

- ‘__‘ ' AAsA.
‘ 13 YWV
. 50V
2. a) Find the current supplied by 10V source using Nodal Analysis in the circuit shown in
figure below. ' (8]

b) State and verify Reciprocity Theorem with an example. - (8]




-

3. a) Explain the parallel connection of inductors with suitable example and also find the
equivalent inductance of the circuit.

b). A full wave rectified sinusoidal voltage shown in figure below. Find the average and
effective value of the voltage.

Va

v
= =)

0 T 2% 3n

Fig: Full wave rectified sinewave

4. For the circuit shown below. Calculate

(i) Overall impedance of the circuit

(if) Total current taken from supply and overall power factor of the circuit
(iii)Currents in each parallel branch

(iv)Active, reactive and apparent power

(v) Construct Phasor diagram for given circuit

4Q 3Q

i AR T

60 Hs—;_——

] ——'

2 12Q 50

)

230V, 50 Hz

5. a) Discuss the advantages of three phase system over single phase system. Mention the
causes of low power factor and its measures to improve.

b) A 380 V, 3-® voltage is applied to a balanced star connected 3-@ Joad of phase
impedance (5+j9)Q. If wattmeters are connected taking Y phase reference, calculate
wattmeter readings and also reactive power, apparent power and active power
consumed. Take RYB phase sequence.

*¥E

(8]

81

[16]

(6

(10]
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INSTITUTE OF ENGINEERING Level BE Full Marks | 380 |
inati BEL, BEX/BEI v
Examination Control Dmsxpn Programme | BCT, BAM. BIE] Pass Maris |32 [
T IR A BAG, BAS, BCH ]
2078 Bhadra - Year/Part |1/1 Time = |3 hrs. |
Subject: - Basic Electrical Engineering (EE 401)
v’ Candidates are required to give their answers in their own words as far as practicable,
V' Attempt All questions. , A
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary. '
L af Define ideal and practical voltage source. Explain the role of internal resistance in
practical voltage source-with an example. . ‘ (8]
b) Usixig Delta-Star transformation, determine resistance between terminals a and b in »
 the circuit shown in the figure. : , o ' (8]
. a 5Q ' 6Q d
°"“"‘\N\y ] AN'
409
3Q.
b_
2. a) Find the curreat through 2Q resistor using mesh analysis, . (8]
: - N 1V

L
<

@
m%
L

b) Find the.value. of resistance to be connected across the terminals A and B to ﬁ'anﬁfer
maximum power to it and find the value of this maximum power for the network
shown below. ) i8]




_ 3 a) Calculate the average value, rms value and form factor of the given voltage sxgnal 8]
Y. '

[VAVAVARR
YV VT e

b) A single phase inductive load of 4kW at a power factor of 70% (lagging) is connected
across 240V, 50Hz supply. Calculate the kKVAR capacity of the capacitor bank and
- value of capacitance that must be instalied in parallel with load to bring the overall

power factor to (i) unity, (ii) 85% lagging. o [8]
4. In the network shown in figure below, determine: ) _ . {16]

(i) Total impedance :

(11) Total current drawn from source

(iii)The overall power factor

(iv)Total Volt Amperes, Active Power and Reactive Power
(v) Is the circuit capacitive or inductive? '
(vi)Construct the phasor diagram for given circuit.

—W- —ihH

I
Heg.

200sin300t

5. a) The star-connected load having impedance of (12§16)Q per phase fed from a 50Hz
three-phase, 400V, balanced supply, with the phase sequence as R-Y-B. Find the line
current, power factor, active power, reactive power, reactive VA and total volt-
amperes (VA). . v . [10]

b) Describe the measurement of 3-phase power by two wattmeter method. - [6]

k¥
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Attempt Alt questions. -~ . - - : S '
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A'ssume suitable data if necessary. .

RN

a) At ‘20"C', two coils connected in series .h'aving resistance of 6OOQ and 3000‘-
respectively.- The temperature coefficient at 20°C are 0.002/°C and 0.004/°C
respectively for the coils. Find the resistance of combination at a temperature of 50°C. ,
_ What is the effective temperature co-efficient of the combination at 50°C? . » {8}
b) Find 1hé' current _thrdugh 2Q tesistor using super position theorem in the circuit below. = [8] . -
, . 4Q ' S ' '
R AW

—
. .

]Y_L 20 .iOA.

T a0 0
o —NNW— AN

2. a) Using No_dal Analysis, determine the current in 5Q resistor in the éi}cqit below. . - [8]
. 20 : : . _

- b) S_tate Thevenin's theorem: Determine the current through 6Q resistor usin’g: Thevenin's
theorem. T , S B L3




3.2 U

~ b) Two circuits the impedances of ‘which are

s,

~ below.

1A

6.6

se Nortons theorem to calculate the current t‘iirough 4Q) resistance in the c_izcuit

b) Calculate the equivalent capacitance in the circuit shown below.

¢) What are xhe-draAwbacks of low power factor"l Explain a measure o impfove power -

factor.

_ 4. a) Determine the rms and average value 0

. 4\ i(t)

1 7

i

6F
1
-
2F

3T/20° 7T/20

oo e AR ¥

JL\/ ?'—%1':.

_T4F

- 6F

f the given waveform.

given by Zi=(10+]15) and Zy<(68) are

connected in parallel. If the applied voltage to the combination is 230V, find (i)
* current and pf of each branch (ii) overall current and p.f.-of the combination (iil)
power consumed by each impedance and (iv) Draw the phasor diagram.. -

a) Dernve an expression 10 calculate the powef factor of lqad.'(laggin'g) using two

wattmeter meter readings. Also,
readings. '

explain - the effect of power factor on wattmeter

b) Three loads 3j5, 3-j4 nd 8+j6 are'COnné_ctéd iﬁ deltatoa 3-phase, 400V supply. Find
the phase currents, liae currents and total power consumed. : : N

k%

8

m

4
8]

(8}

(4]

8

e e e i AS
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1. a) What do you mean by idcél and practical voltage source? Explain the effect of an

internal resistance of voltage and current sources on their terminal characteristics. [4+4]

b) Using loop current method, determine the current through 5 resistor in the circuit
below. (8]
2. a)Find the I using Y/A transformation method, in the network given below. (8]

.40 . Mo 300
17Q
1180V

b) Find the current though 3Q resistor using Thevenin's theorem. E3]

10Q

‘J\/\/\f
2Q
» O
1Q
-
1
=5V

10V 30 =
: ’ 1Q i




3. a) Using Nodal analysis, determine the current through 2€ resistor in the circvit below.
10V

1Q 20

b) Whatis a self inductance? Derive the expression of equivalent inductance, when the
two inductances are connected in series (opposing).

c) "The average power Over complete cycle in a purely inductive circuit is zero". Justify
with necessary waveforms and mathematical expression.

4. a) Find the rms and average value of the following waveform.

;s

Vmi -
Vm/ i s
V2 X/ '
i
0 w2 31f/4 i >21t7

b) Two coils A & B are connected in series across a 230V, 50Hz ac supply. The
resistance and inductance of coil A & B are 5Q and 0.018H respectively. The input
from the supply is 2KW and 2k VAR, find the inductance of coil A and resistance of
coil B. Also calculate the voltage across each coil.

5.a) A two wattmeters measured an input power of 30KW and 40KW respectively to a
motor. If the power factor of the motor be changed to 0.85 leading, determine the two
wattmeter readings. The total input power remains the same. Draw a phasor diagram
for the sccond condition.

b) Three loads 4-3], 6+8j, and 8+6j are connected in delta to a 3-phase, 400V supply.
Find phase currents, line currents and total power consumed.

*&k

8]

(4]

(4]
(8]
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1. a) What are ideal and practical voltage and current source? Explain. 4]

b) A coil has a resistance of 18 Q when its mean temperature is 20°C and of 20 Q when
its mean temperature is 50°C. Find its mean temperature Tise when its resistance is

21 ohm and the surrounding temperature is 15°C. B (]
¢) State and explaih Kirchoff’s voltage laws. Determine the current supplied by the
battery in the circuit shown in figure below.
: 0Q 100
5080
5Q ’
%300 _
T 100V 30Q
_ ANV
20Q
2. a) Use Nodal Analysis Method to determine the V,, V and V and Calculate current ‘
through 2 ohm. - (8]
ve
5 Ohm 2.5 Ohm 3A
b) Find the current 1as shown in ﬁgﬁre using star —delta transformation. 8]

50

I
100

19V




S

3. a) Calculate the current in the 10Q resistor in the networks shown in the circuit using
Thevenin’s Theorem. (81

1Y

b) Explain what is mean by self inductance and mutual inductance of a cail. [4].:
¢) Calculate the average and rms value of the waveform shown below, over one cycle. 4]
u

- ___...-_._i

o T T T 3T, t seconds
4. a) Statecand explain reciprocity theorem with a suitable example. 4}

b) A resistance of 209, an nductance of 0.2 H and a capacitance of 100 pF are
connected in series across a 790 V, 50 Hz supply. Determine the following
(i) impedance (i1) current (iii) voltage across R,Land C. : 4

¢) Two impedances Zi and 7z, are connected in parallel. The first brznch takes a leading

current of 16A and has 2 resistance of 5Q, while the second branch tekes a lagging

current at power factor 0.8. The total power supplied is 5 kW, the applied voltage
being (100+j200) V. Determine the branch and total currents. ' (81

5. a) What are the disadvantages of supplying a low power factor? A 100 K'W load at 0.85
lagging power factor is being supplied by 2 230 V, 50 Hz somxce. Calculate the
reactive power drawn from the source. If 2 capacitor connected paraiiel to the load

improves its power factor to 0.9, find the capacitance of the capacitor. Als0, calculate

the current drawn from the source before and after connecting the capacHior. [2+6]
b) A three phase delta connected system with 400V line voltage is commected to three

unbalanced loads: (12416), (3+j4), and 209, are also comecied #n delta. Find

(i) phase currents (ii) line currents (iii) total active power consumaed. 81

L2 2
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[
.

b) The field winding of dc motor takes 1.15 A current at 20°C. If current falls
after working for some hours, supply voltage remaining constant, find

working temperature of field winding. Given, o, = 345

a) Differentiate between Practical Voltage Source and Practical Current Source.

Candidates are required to give their answers in their own words as far as practicable.

4]
t0 0.26 A
the final

and voltage = 230V. [6}

c) Three lapms of rating 220 V and 150 watt, 200 watt and 450 watt are connected
across 200 V supply. Calculate the resistance of each lamp and the power consumed

by each lamp at 200 V.

(6]

2. a) Solve the given network with mesh analysis to find voltage drop on 5 Q resistors. [6]

2Q 10v

F-'va—lr ' ém

20 20v 3

'}-h..,

8v
3Q 6C

5Q

i4A

b) Use nodal amalysis to find the current through 4Q resistor for the network shown

below.

c) State and explain superposition theorem with suitable example.

[6]

(4]




3. a) Using thevenin's theorem find the current through the 4Q for the network shown
below. :

-

-

- z

e

. " b) Detenvg!mc:mc‘ power dissipated in. the 8Q resistor of the given network using star-
delta and delta-star transformation. : ‘

PARERREAY

%c) How- mutual inductance between two coils depends upon dimensions of core and
coils.

4 a) Find the form factor and peak factor of the current waveform given below.

5

A

prree ALl E R L O I

$ b) A coil of inductance 318.3 mH is connected in series with a 200Q résistor toa240V,
50 Hz supply. Calculate the current flowing, power factor, active and reactive power
* of the circuit. Also draw the phasor diagram.

¢ Z,=(40-j31831) and Z, =(50+ §62.83) are connected in parallel to each other and

2 source of 100v, 50 Hz is applied across the overall circuit. Calculate (i) circuit
current (ii) Active, reactive and apparent power.

"

(6]

1G]

4]

(4]

(6]

(6




.

5. a) Discuss the effect of low power factor. A single phase load of 7Kw operates at a S
power factor 0.7 lagging. It is proposed to improve the power factor to 0.9 lagging by o

connecting a capacitor the load. Calculate the KV Ar rating of the capacitor. [3+5]
b) For the following unbalanced system with balanced three phase supply of 400 V, 50
Hz, calculate: : [8]

i) The line currents and neutral current »
if) Active and reactive power abosrbed by the circuit
ii1) Draw the phasor diagram.

L2 22
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voltage goes on increasing on decreasing load current”. o

Candidates are required to give their answers in their own words as far as practicable.

a) Discuss on brief voltage and current sources. Also justifyﬁt_he statement “terminal

4

b) The resistance of the certain length of wire is 4.60 ohm at 20°C and 5.68 ohm at
80°C. Determine (i) the temperature coefficient of resistance of the wire at 0°C,

(ii) the resistance of the wire at 60°C.

- [6)

c) State and explain Kirchoff’s current laws. Determine the value of unknown resistance
R and the total current drawn from the source in the circuit of figure. Also compute

the total power dissipated in the circuit.
40 20

2. a) Use loop current method to calculate the current through the 5 Q resistance for the

network shown below.

0Q
soer— ! 30 29
Y :
R j 50 1Q

t in the Wheatstone

b) Using delta/star transformation, find the galvanometer curren
bridge. ‘

(6]

(8]

(8]




3. a) Find the current through R using thevenin’s theorem. Also, find the value of R such
that maximum power transfer takes place from the source to R in the network shown

below. (8}
2Q
sA 10Q2> 50
®)
+
| - T 20V
b) Derive an expression for the equivalent capacitance of a group of capacitors when
they are connected in series. 41
¢) Calculate the form factor and peak factor of the following waveform. 4]
A
20

10

t 1
i }
§ ]
! t
1 1

T 27 3T 4T
4. a) State and explain Norton’s theorem with a suitable example. 4]

b) A resistance of 12 Q, an inductance of 0.15 H and a capacitance of 130 pF are
connected in series across a 100V, 50Hz supply. Calculate the impedance, current and
phase angle and power factor. (4]

c) A parallel circuit consists of two branches, one containing a coil of resistances 5 Q
and inductance 38.2mH, the other a non-inductive resistance 16 Q in series with a
capacitor of 300 pF capacitance. The circuit is connected to a 240 V, 50 Hz supply.
Determine (i) the current in each branch (i) the total current (iii) the circuit phase
angle (iv) the circuit impedance () the components of an equivalent circuit consisting
of a resistance and reactance. [8)

5. a) Define power factor and explain causes of Jow factor. A single phase 240V, 50 Hz
induction motor takes 20A at power factor of 0.75 lagging. It is desired to raise the
power factor to 0.95 lagging by connecting a capacitor across the load. Calculate the
capacitance of the capacitor to be used in parallel with induction motor. [2+6]

b) A three phase 400 V, 50 Hz power line has two loads connected to it. The first is

delta-connected and draws 25 Kw at 0.70 power factor lagging. The second 1s
wye-connected and draws 6.25 KVA at 0.8 power factor leading. What is the total line
current and the combined power factor. (8]

* %k ¥
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AR N NS

1. a) ‘Derive' a relatibn between the known resistance Ri at 1 °C and the’ unknown

resistance Ry at t; °C, when oy is not known. o ,

b) Explain the process of source conversion. How is it helpful in solving electrical
networks? ' :

6]
(4]

c) A circuit, containing of three resistances 12 €, 18 ©, and 36 Q respectively jointed in
parallel, is connected in series with a fourth resistance. The whole is-supplied at 60 V
and it is found that the power dissipated in the 12 Q resistance is 36 W. Determine the
value of the fourth resistance and the total power dissipated in the group. . . [6]

) :.a)" Find the branch currents in the circuit of given figure below by using nodal .'analysi's?__ 6}

S | sa | sv 20 b

L g 3 SRS B
CoTey e %m 1ovT ,

i b)Fmdcurrenth Q resistor of the"ﬁgtwork shown in figure below using s'uﬁerpo;itionf e

theorem.-




3. a)

. b).
9

4. a)

v

In the network shown in figure below, find resistance Ry connected between terminals
A and B so that maximum power is develop across R.. What is the maximum power?

A .
20
0V
B
—t

Derive an expression for the energy étored in the magnetic field of ‘a-'m inductor.
Derive an expression for the current drawn by a pure capacitor when connected across
a voltage. Explain with the help of a power diagram that the value of average power
drawn by the capacitor during one cycle is zero. - _

‘A resistance of 20 €, ‘an inductance of 0.2 H and a capacitance of 100 pF are

connected in series across a 220 V, 50 Hz supply. Determine the following (a)
impedance (b) Current (c) Voltage across R, L and C and (d) Power factor. Also
calculate the total power consumed by the circuit.

A coil resistance 50 Q and inductance 0.318 H is connected in parallel with a circuit

comprising a 75 Q resistor in series with a.159 pF capacitor. The resulting circuit is

- connected to a 240 V, 50 Hz ac supply.Calculate: (a) The supply current (b) The

circuit impedance, resistance and reactance (c) Power factor and (d) Total power

" consumed by the circuit.

B cable before and after connecting the capacitor.

b

Describe the method of measuring power in 3-® circuit by using two watt meters.

motor is supplied through a cable 0£0.05.Q resistances,

'Ca_lculaté the power loss in the

A ﬂlree-phasch-connécted load consists of three siﬁlilar:. coils, each of resiétér’xéé 500

" and inductance 0.3 H. The supply is 415 V, 50 Hz. Calculate (i) The Jine currents (ii) - J

. The power fact_dr (iii) Total active and:rcactlvé pojfvers ‘when the 1oad is A-connected.
’_'-D@Wthepha‘so__r_diagram{ IR R S

o :._',**"* . LI

(6}

(4

(6]

(6]

(61

| _ W
" A'220 V, 50 Hz single phase ac motor draws.a power of 10 kW at a power factor of
" 0.75 lagging. Calculate the change in current taken’ from the supply and the new:
power factor when a 250 puF capacitor is conneécted in parallel with the motor. If the

o
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QR

a) What is source transformahon? Bxplam with the help of an examplc ’ M ' R

b) Acml ofstmndedoopperwnrehavmgamsxstance of IZQatZS"C is embedded in the
corcofalargetmnsfonnerwpphedatBOV Aﬁerthetransformexhasbeenm ‘

~ service for-several hours, the resistance of the coil is found to be 13 4 ), What is the
temperature of the core? Also find the power rating of the. rmstance Assume

temperatmecoefﬁc:entofmtcasOOOlZSPCat15°C e R () Tes

o) Find Yx,mthe following circuit diagram. . : T o [6]

o
. .

2. a) Use loop current. method to calcu]ate the current through the 2Q resistance for the S
network shown below. _ _ {6}

G

-c) State and explain Norton's theorem with suitable example. ) ' [4]




R 3.";\)-‘\F‘ind'pow\‘er'diis's{ipatéd}in3Qré§i$tor'pﬁﬁgN6rtbn'§:ﬁ§éérém.-_ S e

—oX

2Q. (4Q.

I

,_ZO.YGB A 3 .k?w"‘ a TQ , o

b) Calculate the value of R such that maximum power will be absorbed by it in the
given circuit. : ’

| 6 |
5Q " 0Q e

—1ov ' R. T 20v

i‘ - ¢) Whatis inductance? Derive the expression for two inductances in serics, with mutual

B flux aiding each other. ' ' . G

4. a) Calculate the average (half period) value and rms value of the waveform shown
below. [4]

vt

<

:.,»rf;"’.': TR

P b) An alternating source of emf v 7200sin (3 140 vuiis i3 applicd o 2 nrantieal coil with.
S " jesistarice 20Q and inductance 0.1- H respectively. Determine (i) expression for
_ instantaneous current and power factor (i) active reactive and apparent power of

circuit (iii) voltage drop on resistor and inductor and (iv) construct phasor diagram for .

N : . above circuit. ] . (6}
¢) Find current flowing in each branches of the following circuit:” . s N




0.8 power factor lagging. Calculate the capacitance, per. phase and KVAR rating per
phase of capacitor i order to improve thé power factor to 0.9 lagging using (i) star

. conuected capacitor bank and (i) Delta connected capacitor bank. S
b) Define phase order and explain its sigrificance. A three phase balanced star connected
Joad with (6+j8) ohm per phase is supplied by 400V, 50 HZ three phase source. Find -
the line and phase cuirents and the total power dissipated in the load. - o “[2+6]

*k¥

CT sy A a0y, 50 H3, 3.phasé induction motor tikes 60 KW power from supply mains 2t -

i8]
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i L a) What do you mean by ideal and practical voltage and current source? Explain the
‘ method for converting practical voltage source into current source and vice versa. [S]

b) A 60 watt, 240 V incandescent filament lamp is switched on at 20°C. The operating
temperature of the filament is 2000°C. Determine the current taken by the lamp at the
instant of switching ON. The temperature coefficient of resistance of the filament
material is 0.0045°/k. : [6]

¢) A circuit containing three resistors with resistances 12Q, 18Q and 369 respectively
Joined in parallel is connected in series with a fourth resistance. The whole circuit is
supplied at 60V and it is found that power dissipated is 12Q resistance is 36watt.

Determine the value of fourth resistance and the total power dissipated in the group. [5] |
2. a) Make comparison table between series and parallel circuit. " [4] ‘
b) For the circuit shown in below figure, determine the resistance between points A and :
B using star / delta transformation theorem. : [6]
A
; 60 | 40
| 30 5Q
50Q 8Q e
| I
| ¢) Find all branch currents in the given circuit by using mesh current method. [6]

B . conm

0V T




~

J.

a) Using Nodal analysis, determine currents in each branch of the network shown in
below figure. Also find the total power loss in the network. (8]

100 - 200

b) Find the value of Resistance ‘R’ to have maximum power transfer in the circuit as
shown in below figure. Also obtain the amount of maximum power. (8]

2A 15Q 4%39 %RQ
, | p— |

a) Two inductances L, and L, are connected in parallel. Derive the relation showing the
equivaient inductance of the combination when mutual flux helps the individual flux.
what will be the equivalent inductance of the combination when mutual flux opposes
the individual flux? [4]

b) Two alternating currents represented by the equations 1; = 7sinwi and

1, =IOsin(o)t+%) are fed into a common conductor. Find the equation for the

resultant current and its RMS value. [4]
c¢) Below Figure shows a series parallel circuit. Find: (8]

(i) total impedance

(i1) current drawn from the circuit

(iif)voltage across the parallel branches
(iv)current flowing through each parallel branch
(v) power factor ’
{vi)Active, reactive and apparent power

Also, draw the phasor diagram of the circuit.

R =10Q L;=002H
R] =150 L; = OOSH#QM
A (T

W\ i .
R3 - 20&2 C] . IOOIJ.F

200V, 50 Hz




5. a) A fluorescent lamp takes a current of 0.75A when connected across a 240V, 50Hz a.c
supply. The power consumed by the lamp is 80 watt. Calculate the value of the
capacitance to be connected in parallel with the lamp to improve the power factor to
(i) unity (ii) 0.95 lagging.

b) The following balanced three phase loads are connected to a 415 V, three phase, four
wire supply. ‘
(i) 160kVA at 0.7 power factor lagging

(i) 50 kVA at 0.65 power factor leading
(iii)50 kW at unity power factor

Calculate (a) the total load in kVA (b) the line current (c) the combined power factor

¢) Prove that sum of the readings of two wattmeters is equal to the total three phase
power in measurement of power of 3-phase circuit by 2 wattineter method.

¥k

16

@)

(6]
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1. a) Describe the open circuit, close circuit and short circuit with diagram.

b) Two conductors, one of copper and the other of iron are connected in parallel aﬂd at
20°C carry equal currents. What proportion of current will pass through each, if the

temperature is raised to 100 °C? Assume temperature coefficient of resistance at

20 °C for copper as 0.0042 per °C and for iron as 0.006 per °C.

<) A direct current circuit comprises two resistors A of value 25 and B of unknown
value, connected in parallel together with a third resistor C of value 5Q connected in
series with the parallel group. The potential difference across C is found to 90V. If the
total power in the circuit is 4320 watt. Calculate (i) the value of resistor B, (i) the
voltage applied to the ends of the whole circuit, (iii) the current in each resistor.

2. a) Using mesh analysis, calculate the voltage across the 20 Q resistor shown m the figure

below.
BT

(A

12V

T)eA §10v 9“63 200

b) Use the nodal voltage method to find the current flowing through 10Q resistor for the

network shown below.

100 _ 10V
_A [Tl

¢) Stateand explain thevenin’s theorem with suitable example.

3. a) Whatis the value of R such that maximum power is transferred to it? Find the value
of this maximum power for the circuit shown below.

X
, -y lvv]
20Q
-+
ICA% ;m mn% 48""{ "

“4

6]

(6

6]

(6}

14]

{6l




b) State reciprocity theorem. Verify the reciprocity theorem for the network shown in
figure below in branch cd.
10 10

C
25V %351 2ﬂl29
. i

Ho— . d
¢) Define capacitance and derive relation for connection of capacitors in series.

. a) Calculate the form factor and peak factor of the foilowing triangular waveform.

v

4 7
n wt

¢ . n 2% 3m

b) A choke coil having 2 resistance of 10 and inductance of 0.05H is connected in

series with a condenser of 100 pF. The whole circuit has been connected to 200V,

50 Hz supply. Calculate (i) impedance (ii) current (iii) power factor (iv) power input
(v) Apparent and reactive power of circuit.

¢) A 10 ohm resistor, 2 31.8 mH inductor and 318pF capacitor are connected in parallel
and supplied from a 200V, 50Hz supply source. Calculate the supply current and
power factor and also calculate current in each branch.

. a) Define power factor and explain the disadvantages and causes of low power factor?

b) A balanced star-connected load of (8+ j6)Qper phase is connected to a balanced
3 phase 400V, 50Hz supply. Find the line current, phase current and total power
consumed. Take RYB phase sequence.

c) With the help of connection and phasor diagrams, show that the power of a balanced
three phase load can be determined using two-wattmeters.

k¥

{6l

4]
(4]

(6}

i6]
41

(6}

{6l
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1. a) Acoil hasa resistance of 100 ohms, when the temperature is 20°C and 110 ohms -
when the temperature is 45° C. Find temperature rise whern: its resistance is 124 ohms,

and surrounding temperature is 15° C. [6
b) Find the equivalent resistance between A and B for the network shown in figure
below. (4]
24Q '
AW
8Q 88
A - -
%
c) Find current from the source in the following circuit diagram. _ ' {6}
20 10 29 '
A ‘.l,l' A'A'A' - ‘J’"f' N
av. 283 uz:ﬂ 58
3V 2¥g 2l ]
2. 2) Find the current in 5-ohm resistor in the network shown below by using superposition
theorem. : (8]

0.5

b) Find the brancﬁ currents in the circuit of figure below by using nodal analysis. 83
60’

4 L
T 5 a0 VT




3. a) Find the value of Resistance 'R’ such that the load resistance 'Ry’ which is equal to
4 ©, will deliver maximum power. Also find that maximum power.

R

RL=4Q

b) Derive an equation for inductance L in terms of flux linkages and current change.

c) Calculate the (i) average value and (i) RMS value of voltage wave shown in figure

below:
v
10V —— o — —
/\ -
0 m as1 am
4.__..__—-——-->T .

4. a) Determine the value of current 1, I and I and overall factor of the circuit shown in
figure below for series and parallel circuit. Also draw the phasor diagram and find the
total power consumed by the circuit.

Y 50 HZ
i 1
by A coil is connected in series with a non-inductive resistance of 30€2 across 240V,

50Hz, 1-¢ supply. The reading of voltmeters across the coil is 180 V and across the
resistance is 130 V. Calculate,

i) Inductance of coil

ii) Resistance of coil

iii) Power absorbed by coil

iv) Power absorbed by whole circuit

5. a) Define power factor and explain why in general it should be kept on high as possible
in power supply system.

b) Three similar coils cach of resistance 7€ and inductance of 0.03 H are connected in
Delta to a 400 V, 3 phase, 50 Hz supply. Calculate the line current and the total power
consumed.

*H¥

—
o
—

14

(4

{8

(3]

(8

8]
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. a) A 60 W, 240 V incandescent filament lamp is s‘utched on at 20°C The operating
 temperature of the filament is 2000°C. Determiue the current taken by the lamp ztthe - -
.. instant of switching ON. the temperamre coe&zuent of r351 tance of the filament .
';matenahsOGO":S/K S e s e]
battery of unknown emf is connected across reszstames as shovm i3] ﬂgufe below o
"“The voltage drops-across the § Q resistor is 20 V. What will be the cme*xt readingin . .
Lheammeter"Whattstheemfof;hebatery" : PR TN ]
. . . 13"‘
c) \Vh“t do you mean by ideal and pracmal voltage and uurrent sourr‘es‘7 - o &
a) Find the power dlssxpatwn in 15 C resistor shown in figure below usmg mesh
analysis. ' [6]
r——ﬂ'Af \ - M
200 150 100 -
‘ S :
= sy S 8O s0q == 200V
b) Find current on n load resistor § R, if its resistance is 2 Q, using superposition thecrem. [6]
AA%
28 20
M’\z‘v’\rﬁ’r‘\f\f‘«
=V R
. s ¢)State 'and.gx"piéiiiNs: nat}zenr em with an épp’r_op’ﬁéie example: -

G



'U‘)

a)" Find ‘the value of Ry for which the maximum power is transferred in the load
resistance Rp. Also find the maximum power that can be transferred to the load
resistance Ry. o .

‘.‘YA\}V—.‘""__ANT‘——”'!F—_
4% 1 |
sy:i:. Lﬂ? .~ f}g IR RL§

%) Dsrive the expression for the inductance - of inductor in terms of its physical
- dirensions. o _ S .

' ¢) Calculate the average and rms value of full-wave rectified sine wave as shown below.

4. 4)- A circuit consisting of a resistance of 30 Q in series with an inductance of 75 mH is
cennected in parallel with 2 circuit consisting of a resistance of 20 Q in series with a
capacitance of 100 ufF. If the parallei combination is connected to a 240V, 50 Hz
single phase supply, calculate (i} The current in each branch (1) The total cuirent and
nower factor and (iif) Power consumed. Also draw a neat phasor diagram. '

b) For a series path with a resistance of 8 £, capacitor of 120uF and an inductance of 0.1
H, a capacitor 180uF is kept in paraliel. Then the combination is fed by 240V, 50Hz,
1-% supply. Calculate branch currents, total current from supply, power factor of
whole circuit, active power and reactive power consumed by the circuit. Also show
phasor diagram. ’ -

5. a) Develop relation between phase voltage and line voltage in 3- star connected system:

b) For the circuit shown in figure below, calculate the current through the neutral and the
total power consumed in the load.

i

j—e
R
10 §
415V : :
batanced e N
supply
15Q
by
oy

¢) Explain with connection diagram the measurement of 3-¢ power using two .

M

. wattmeters.

Sk oL

8]

4]

[4]

(8]

(8]

(8]
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a) Explain ideal current and voltage sources.-
b) Define temperature coefficient of resistance. The resistance of a certain length of wire

Candidates are required fo give their answers in their own words as far as practicable.

is 4.6Q at 20°C and 5.88Q at 80°C. Determine (a) The temperature coefficient of
resistance of the wire at 0° (b) The resistance of the wire at 60°C.

¢) State and explain Superposition theorem with an appropriate example.

the network shown below using the Venin's theorem.

5Q

a) Find out the current through 5 ohm resistor connected across the terminal ¢ and d in

b) Use Nodal Analysis Method to determine the V,, Vi and V. and calculate chrrent

through 2.5 Q.

va

20m Vb ‘_5
5 Ohm @5* ‘ %
i ! i

Ve

>

5 Ohm -T?.-’i ohm

Ds»

3. a) Find the resistance between the terminals A and B in the circuit segment below.

R3
A
4.00
R1 R2 R5 B
- —AW A~ —AM\-
. 1.00 5.00 - 3.00
—AAM—

20

[4]

(8]
(4]

(8]

8]

(4]




b) Three capacitors A, B and C have capacitances 10, 50 and 25 pF respectively.

" Calculate: » - [6]
i) ~Charge on each when connected in parallel to a 250 V supply
if) Total capacitance and - - o
iii) p-d. across each when connected in series

¢) State Maximum Power Transfer Theorem and also prove "maximum power will be
dissipated when Rygema = RL” (6]

4. a) Derive the expression for electrical current in a pure inductive circuit when input
power is VnSinwt. Draw the wave form of voltage and current and phasor diagram of

the circuit. Show analytically and graphically that it does not consume real power. (6]
b) In the given circuit, find the current through the inductor, what is the equivalent
impedance? [6]
. s0
_ M
Z

7, 40 .
I, mT A

¢) Find the peak factor and form factor of the triangular wave shown in figure below. {4}

5. a) Explain the importance of power factor in an ac circuit, with suitable example. How
power factor can be improved? [4]

b) A three phase star connected system with line voltage 400 V is connected to three

Joads: 2520°, 11£-20° and 15£10° (also connected in star). Find the line to line
current, total power and current in the neutral of the system. (81

¢) Define phase sequence and explain its significance in three phase system. [41

Fk*¥
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Attempt any Five questions.
All questions carry equal marks.
Assume suitable data if necessary.

AN NN

a) What is the difference between the potential difference and electromotive force? (4]
t) Find1),;and I in the circuit shown in the figure using Kirchh-off’s law. [6}

[
.

¢) What is the value of the unknown resistor ‘R’ in figure below, if the voltage drop

across S00Q resistor is 2.5 volts? [6]
SN NNV
550Q 50Q
g
R 500Q %

2. a) Use the node voltage method (nodal) to find the current flowing through 102 resistor

in the network shown figure below. . {8}
' 10Q 20
\ - “M‘.——— Y ‘__..M'\—"‘“"_"
20 ‘ : |
‘ ' 4Q Tso0v

=>5Q

+25V /’—J




b) - For the circuit shown in figure below, calculate the current in the 10 chm resistance

3. a)

b)

using Thevenin’s theorem.

‘ | AN "};,-

8Q 12V |
%59 $r0 . 3100
S

——20V

Determine power dissipated in 30) resitor in the circuit shown in figure below using
Norton’s theorem. ,
1Q

a

An inductor is to be made with copper wire wound on a circular iron core having
mean length of 40 cm with cross-sectional area of 50 sq mm. If the required vatue of

inductance is 500 mH, calculate the number of turns required given that relative -

permeability of the core is 1500.

A 415 V, 3 phase, 50 HZ induction motor takes 50 KW power from supply. mains at
0.72 power factor fagging. A bank of capacitors is connected in delta across the line to
improve the overall power factor. Calculate the capacitance per phase in order to raise
the power factor to 0.9 lagging.

Three loads (31+59) €, (30-540)Q2 and (80+60)Q2 are connected in delta to a 3 phase,
200 V supply. Find the phase currents, line currents and total power absabed.

Define cycle, Time period, angular velocity, frequency, average and rms value of an
alternating quality. .

A series circuit consists of resistance equal to 4Q and inductance of 0.01 H. The
applied voltage is 283 sin (300t + 90°)V. Calculate the following:

i) Power factor

if) Expression for it

ii1) The power dissiputed in the circuit

iv) Voltage drop across each elements

v). Draw a phasor diagram

d Ak

(8]

i8]

[8]

(8
(8}
(6]

(10}
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AN NI NN

a) What do you understand by terms ‘resistance’ and ‘resistivity’? On what factors the

resistance offered by a conductor depends? )
b) Two resistors made of different materials having temperature coefficients of

resistance o = 0.004/°C and o = 0.005/C° are connected in parallel and consume

equal power at 15°C. What is the rate of power consumed in resistance R; to that in

R;at70c¢°? - - [6]
¢) Calculate the value of unknown resistance R in the circuit shown below and the

current flowing through it when the current in the branch OC is zero. v [6]

[

4]

C

2. a) Calculate the output voltage, V, for the ci uit shown in figure below using K.irchoff’s - o
laws. . : {51

q}mém 10(i)pa Yo

| i o-
b) Determine the power dissipated by 5€ resistor in the circuit shown in f
applying nodal voltage analysis.

gure below by
{6l

SA

) State and explain superposition Theorem with an appropriate example. [51



3.

4.

a) For the circuit shown in figure below, what will be the value .of Ry to get the
maximum power? What is the maximum power delivered to the load?

‘ » -

b) Determine the current in 20Q resistor of the network shown in figure below using Star
Delta Transformation

¢) State the definition of the capacitance and from it write an equation for the charge
stored in a capacitor.

a) Derive the equation for instantaneous current flowing through a pure capacitor when
excited by AC sinusoidal voltage V =V, Sinot. Draw the waveform of voltage and
current and phasor diagram of the circuit. Show analytically and graphically that it
does not consume real power.

b) A coil takes 1.3 kVA nd 1.2 KVAR when comnected to a 240 V, 50 Hz sinusoidal -

supply. Caleulate: (i} Power dissipated (i) Current and (c) Inductance of the coil.

¢) A Circuit consisting of a resistance of 300 in series with an inductance of 75mH is

connected in parallel with a circuit consisting of a resistance of 20€ in series with 2

capacitance of 100pF, if the parallel combination is connected to a 240V, 50Hz,
single-phase supply. Calculate (i) The total current (ii) Power factor (iii) Active and
reactive power. Also draw a neat phasor diagram. :

. a) What are the two ways of connecting a 3-phase system? Draw their phasor diagrams

and write down the relationship between phase and line voltages and phase and line
current for these system.
) A 220 V, 3-phase voltage is applied to 2 balanced deita connected 3-phase load of
phase impedance (1 5+j20)Q2. Calculate:
i) The phase voltages
ii) The phasor current in each line
iii} The power consumed per phase
iv) Draw the phasor diagram
v) What is the phasor sum of three line currents? Why does it have this value?
¢) Explain 2-wattmeter. method for the measurement of power in a balanced three phase
load. :
Fkk

(8}

p—n
BN
[Sadm)

{41

i4]
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Candidates are required 1o give ther answer i, their own words as far as nr\.,UCdbl\-

JnemprAlI guestions. )
The figures inthe margm mdxcaxe F zzII MEITES

Assume suitable data i necess

*\\4\'\

i. a) What is the factor responsible for the dewviation of the pracucal sources from their
idaal behavior? Explain the effect of £ this factor on the terminal characteristics of the

volizge souEte.
b) Wriie down the sieps 10 caicuizte Nomon's ec‘ma resisiance in the ccui
suitable exampie.
¢) A conductor maiena: has a free electron demsity of 10‘ elecaons pef m’. \M'xen a
constant drift velocity of 1 ‘XIO m/s is arained by the elecrons.

-

volzge is applied
1f the cross ca.nonal area of the metenal = 1 cm®, calculaze the mzenitude of the-

L gunai]
o
(S

current.
b 2. a) Explein with seat diagram and write the equali sons for Delta- Star Conversion =nd for
Star-Delta Conversion

b) Find the eqmvalent resistance across the Iermmak Aand B, RAB . 163

¢) "Thevenn's theorem and Norton's Lheorem are dual of each other Justify the
staternent with suitable example. : (6]
a) Use Superposition theorer: 10 find the current I through 2 & resistors in figure

below.
10Q 10V 1,
' .

5A43 50 50

20V
OR



4.

tn

Find the current passing through 16 Q resistor using loop current method.

£ Ofez
—ANN

e
e

. sV
12 Onm 8 v
1 s ? l!gi 4
: Vol

(D

—ow——

v

N ) i i
alculate the inductance that must be connected in parailel with 2 100 MH 1nductor to

10 Ohm

b)
give a total inductance of 70 =H Assume co mumal inductance between the two. 4
¢ Iwo impedances {(3-4]) and (2+01) zre compected in perallel across zm ac voirge
" ource. If the total current drews from e source in 23 A, find the 10wl active PO
consumed by the impedances. 2]
a) Find the average value, rms value of the voltage waveform given below. T
vi P
o
IR
L
/?"‘\}
106 M
0 T \
b) An lndustrial load consists of the following: (81
i
i) Aload of 200KVA @ 0.8 power factor lagging Y
i) A load of 50 KW @ unity power facter /
iii) A load of 48 KW @ 0.6 power factor leading !
Calculate the total KW, Total KVAR, Total KVA and the overall power facior. %
a) A 100 KW Joad at 0.8 lagging powéf factor is being supplied by 2 220 V. 50 Hz“‘:\ "‘
~ source. Calculate the reactive power drawn from the source. If a capacitor connected | !
parallel to the Joad improves its power factor to 0.9. Find the capacitance of the §
capacitor. Also- calculate the current drawn from the. source before and after Y
connecting the capacitor. A \t 8]
b) With the help of necessary Phasor diagram and ¢ircuit diagram, explain the two \l|,\ {
wattmeter method of Active Power Measurement in Three Phase AC system? What is | \i‘
the variation of wattmeter readings with Joad Power Factor? ' 8]\
VAl o
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f zhdldates are requued to give their answers in their own words as iar z; pracncable :
v’ Attempt any Five questions. -
v The figures in the margin indicate Full Marks.
v Assume suztable data if necessary. e
TR A .
,/I/.'#a) Explain the methods for converting practical current source in to practical voltage
source. _ : : 1
/b) Calculate the power which wouid be dissipated in a 75 resistor connected across
XY in the network shown below. i
s VA . ) #_""N\g ) AX
EERTL L20Q : .
200V = |
30Q2 %
1 20Q
? - ; AN
/Find the currents 1y, I, I3 using Kirchhoff's Law and also find the power output of .
each voltage source of figure below? [
39 I] 79 ]2
20
SV
10V —/—
e = ‘ % ) g sV .
Fig: 1.2
—274a) The resistivity of a metal alloy is 50x10° 8Q-m. A sheet of matenal 15 cm long, 6 cm
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