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Candidates are required to give their answers in their own words as far as prac’ucable '

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

a) How is an application sofcware different from system software? Explain with
examples.

b) How is code in source file is converted to the executable file? Explain with key steps
involved.
a) How is constant different than a variable?

b) Write a C program to read an integer 'd' from the user. If 'd' is the radius of a circular
ground in meters, then this program should calculate and dlsplay the area of the circle

in square meter.

3. What are formatted mput/ output functions? Explain each in detail with examples.

10.

a) Differentiate between library function and user deﬁr\ed functions. Provide relevant
examples.

b) What is a function prototype? Write a C program to find sum of first 10 natural
nurnbers using recursion.

a) Write a program to read marks of 48 students in a class and display the second highest
‘mark.

b) How can we copy one string to another string without using any string handling
fonction?

What do you mean by array of structure? Write a program to create a structure named
"Student" having members Roll, Name, Address and Marks. Use this structure to read the
information of 48 students in a class and display the information of only those students

whose marks is between 50 and 70.

What are pointer arithmetic? Explain with example. Write a C program that uses pomter

to read mxn matrix from user. Pass it to function that finds the transpose of the matrix.

a) How is a binary file different than a text file? Write the syntax and use of fseek () and
rewind() functions in C.

b) Write a C program to read the name, year_of release, and language of 3 movies. Save
the movie data of all 'English’ language movies in a data file.

What is the use of FORMAT statement? Explain 1 and F format with example. Write a

program in FORTRAN to read a number from user and check whether it is a prime

number or not.

Write short notes on:

a) While and do-while statement
b) String manipulation in C.

[41
(4]
[2]
[6]
[2+4]
[31
[1+4]
[5]

[5]

[2+8]
[4+4]
[2+2]

[4]

[4+4]
[2x3]
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Assume suitable data if necessary.
a) Differentiate between system software and application software. Provide relevant
examples for each of them. ' : [4]

b) List the steps involved in solving a problem using a computer. Why do we need an

algorithm before writing program code?
a) Define tokens in C programming language. How are variables declared as constant?
Explain with example. . [2+2]
b) Write the output of the following: [6}

# include < stdio.h >
int main ()

[242]

{

char str1 [50], str2 [50] = { N', BLPLAL L
scanf ("% [A-Z]" ,strl ) ;

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

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

printf ("% 5.3 s\n", sti2);

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 evaluate the following series until the term value becomes less than

2 4 6 8
10*‘:cos(x)=1-—%+%-—f‘a+% ..... - [4+6]
a) Wiite a syntax of function declaration, function definition and function call in C
programming. Can a main finction be called recursively in C? J ustify your opinion.  [3+1]
b)- Explain the use of recursive function with a suitable example. [41

a) 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 atray 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
"Gotterfried". If found copy the recotds to a file "gotterfiied.dat” [3+7]

What are the data types available in FORTRAN? Write a program in FORTRAN to check

a number is palindrome of not.
Write short notes on:

a) Associativity in C

b) Entry and exit control loop

[3+5]
[2x4]
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. Explain the program development and compllatlon process in detall Draw a flowchart to

find all possible roots of a quadratic equation.

Describe fundamental data types in the C programming language. What are relational and

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

scanf() and getche();.

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.

Give the necessary conditmn 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 Fibonacei series. : : _

Why do we need array in programmmg‘? Write a program to d1spiay the addltlon 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 matrxx and one functlon

| named: d1splay to show the result obtamed after addition of two matnx

What is difference between array and structur ¢? Create a structure TIME contam‘mg 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.

. How is an array related with pointer? Write a program to read a strmg containing Ietters,

numbers and special characters, transfer only letters confained in it into another string
using pointer, finally dlbplay the second string containing only alphabets

‘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 separat files.

10. How are one dimensional array declared in FORTRAN, Wx ite a program in FORTRAN

to read and compute the transpose of any rnatmx

***

[4+4]

logical operators? Explain thelr prccedance, assoc1at1v1ty and their uses with example.  [3+1+4]

[4+4]

[3+5]

[3+5]

[i+7]

[2+6]
[2+6]

[2+6]

[2+6]
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v Attempt All questions.
¥’ The figures in the margin indicate F ull Marks.
v’ Assume suitable data if necessary.
1. a) Whatisa program? Explain different types of programming language in brief. {1+3]
b) What is an algonmm‘? Explain how does algonthm and ﬂowchart helps in computer
programming, [1+3]
2. a) Explain Temary operator in C W1th an example Deﬁne following terms [2+2}
) Prepmcessor directives (ii) Keywords
b) Write the output of the fol]owmg c program. _ [4]
" intab; : . '
. double c=123. 55667788
char str[] = "I enjoy programming";
scanf(" %3d%2d", &a, &b);
- printf{"a= %5\n b=%-7d",3,b);
- printf("\n%10.7s",str);
printf("\n%0.3f",c);
printf{("\n%-10.61",c);
- input:123456 . 789 - |
‘3. Write the difference between formatted /O and unformatted I/O functions in _
- C-programming. Write the syntax for following functions. 12+4]
() getcheQ . (i) getchar() (iii) scanf()
4, a) What do you mean by iteration? Explain the operatxon of break and continue’
statement with a suitable example. ~ (1+3]
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 function parameters and its
types. , [1+3]
b) Write 2 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} 4]
6. a) Whatis an array? Why is it necessary in ¢ programming? ' [1+2]
b) Write a program which display following pattern. : [5]
HE
HEL
HELL
HELLC
HELL
- HEL
HE

H



. Is there any relation between array and pointer? If yes, show the relation between array

{143]

and pointer with a suitable example. ‘ .
. What is structure? 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. - [1+3]
b) What is the purpose of fseek and write a program to write the name, roll no, and age
of five students into a disk file name "STUDENT.DAT". : ‘ {6]

10, Desbribe X format and T format in FORTRAN., Differentiate between unconditional goto

and computed goto in FORTRAN. Write a program in FORTRAN fo sort elements of a

ID array in ascending as well as descending oxder. ' o [24246)
Hokk o
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. by List out the general rules for ﬂowchamng What are the errors that might occur dunng

@) What are pre-processor. duectwes‘? Explain compilation process with suitable block -

Candidates are rcqmred to gwe their answers in theu‘ own words as far as practicable.

Attempt All questions.
The figures in the margin mdzcate Full Marks.

Assume suitable data if hecessary.

a) Discuss the recent software trends. Explam in detaxls about the features that a .

coftware should include. 2421

-debugging? [,z;+2} '

[1+3]

diagram.
b) Why do we need to analyse thc problem before solvmg it? Define tokens, expression
and identifiers. ‘ ' o [1+3]
a) What is the control statement‘7 Wr1te down the classxﬁcatxon of control statements. [1+2] -~
"' b) Write down the syntax of a given function, ' - [4x1]
@) printf)) |
(ii) scanf()
(iii)getchar()
(iv)getch(
2) Write the output of following’ pmgram JEJ '
int mmnO
{
char ch='G";
int g=10;
float gravity =.9. 81;
nntf(“%%d%%f\n"),
: nntf("%l()d\n“ 2)
prmtf("%jc\n ch);
printf("%.3f\n", gravity);
printf("%-10.1%d\n", gravity, g)s
return 0;
. b) Define and write syntax of the following: ~[3x1]
) gets) -
(ii) putchar()
(ii)scanf() _
Why do we need loop for :ngrammmg Write a program 10 evaluate the following. A
series. ' : [2+4]
: L 2 gt ' -
cos(xj=1———t—r = T A terms

21 4 617



6. :Why do we need to declare a functmn? Def' ine formal parameter and actual parameter

Evaluate foilowmg serles usmg rccurswe functmn S S [2+2+ 4]
| ST, 1,111, 111, 111, ..,.,;;.nterrns B
7. a) '«Deﬁne an array of stnng wzth an example. D1stmgu1sh betwecn an arrav anda pomter [2~!-*2"l

'b) Write'a C program to insert an element to a desired’ position to an array using

function. - The new element to be 1n°erted and des1red posmon should be gwne by L
‘ user. - . . . . - : : S (1
8. a) vDeﬂneavoxd pomter thh an appropmate example o e e (2]

' ."b)' Write a.C program that uses pointer to reprcsent two 2- D array of size of mm and -
pXq respectwcly Find the product of these two matrices if possible otherwxsu dlsplay‘ o
.a message "Calculation ¢ cannot be performed“ using 'functlon o o pep

_ 9. Discuss about nested structure w;th a suitable example Create a structure called “student"‘

with data member name, address and id.pass structure to function and sort the mformahon

- of student on’the ba51s of alphabetxcal order of "name" and. dxsplay the result in mam() SRR S
funetion. . L ke |
10 Write a C p'rogram 'to create a new file/ Pa"ﬂEd "empldyee dat" which consxst the I
information of 10 employees. Employee information mcludes empName salary and post e
Read the file back fo search the word "manace"" coT e . 7[6]

1. Explam dnferent format typ@s ‘used i in FORTRAN Mentlon dxfferent data types used in

_ FORTRAN. Do SR PR {3+2]]'

EI1E
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i)

10.

4, Bxplain“the importance of a switch case staiem

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.

What are different types of computer software? What do you mean by high level and low
Ievel programming languages? A long with the block diagram explain the steps involved
during compilation of a source code. , [242+4]
Explain different types of error that usually appears during the programming, Define
sreprocessing directive and explain its type with example. Write the algorithm and draw
the flowehart to find the reverse of given number.  {2+2+4]
Why are formatted ouiput impoztant in C language? Write & program to print all the 100ts
(Even imaginary roots) of quadratic equation. : f3+5]
ment. Compare switch-case with if-else

sum of numbers from 1 to 100 which are exactly divisible

iadder. Write a program to find
[2+2+4]

How is function declared? Why is function prototype necessary? Write recursive finction
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 incalling function.

Explain how a structure can be defined and structure varighles can be declared in C. Wiite
a progidm that reads name, roll rumbers, program and marks obtained in five subjects by
students until the user enters ‘e’ and display. the student detail and total marks obtained by
each student.

What is pointer? Discuss its relationship with an aray. Write 2
behaves strepy() function using pointer as arguement.

Explain different modes in opening file. Write a program fo read a string, write it into a
file and display the content of 2 file into a screen.

Explain different data types available in FORTRAN. Write a program in FORTRANto
check whether a numbeér given by user is palindrome or not. :

segk

[3+5]

function program that
[1+2+5]

[4+4]

[2+6]
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Candidates are required to givé their answers in their own words as far as practicéble. _
Attempt Al questions. . '
The figures in the margin indicate M
Assume suitable data if necessary.
Define a language proéessor' Explain the main typés of language processor in detail.  [2+3]
b) List the basic step of problem solving using computer. Wrn‘e an algorﬁhm and draw a
flowchart to find the sum of N natural number. [1+4]
a) Define formatted and unfcrmatted Vo ﬁmctions Wnte the operatwns of following
functions: : . 2+3]
(i) getch()
- (ii) getche()
w (1h3getchar() v
What is an expresswn 7 Wrzte a program to dlsplay the smallest num’*ei betweun thxee
mtegers entered from user usmg conditional operator. _ 0 [1+4]
a) “Differentiate between whﬂe and Do-while loopmg staternent with example. | [4]
b) Write a program to evaluate the followmg series up n term. Prompt the user to mput »
© - value of nand x. f(x) = 1:x’/21+x*/4!- 6/6’+y3/8*—-----~--up tonterms. . . .. [6]
a) What are the different types of functlons avaﬂable in C? ‘What do you mean by pass
by reference and pass by value. [243]
b) What are-the similarities and d1fference between 1terat10n and recursive funchon‘7
Give su1table example A L o ‘ : [5]
‘ How do you initialize a 2D array? Explam w1th an example Wnte a program to mpui two |
~ matrices of size m»n and pxq tespectively. Pass these matrices to the function to calculate‘
the product matrix. Display the product matrix in the main () funcﬁon 5 . [2+8]
2) What is a structure? When do we use structure? g : 2+2]
by Write a program using pomter to swap the value of‘ two vanable where the swapping '
operation is performed in separate function. o o {6]
a) Why are fgets(), fputs(), fgetc() and fputc() used? S [4]
b) Write a program to dxsplay the record in sorted order, sortmg is ;performed in
ascending order with respect to name using data files concept. : [6]
Compare Logical IF and Arithmetic If statement in FORTRAN with example 4]
b) Write a FORTRAN program to sort 10 mtegers uwen from user and display the
second !argest integer, : ) [6]
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v Candidates are reguired to give their answers in their own words as far as practica‘ﬁle.
v Attempt AlE questions. o .
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. a) What is compuier programiming and computer software? Explain about types of
_ programuging tanguages and software. - . [2+2]
b) What do you mean by compiler? Explain in brief the steps volved during
compilation pracess along with block diagram. [2+4]
2. &) Whatis expression? What Kind of information is represented by expression? [2+2]
'b) What is the purpese of the putchar function? How is it used withina C program?
Compare with the getchar function with example. _ [6]
3. +a)  Compare pested-if control structure with else-if Jadder structure along with flowchart. 41
:';b) fWri"te a program 1o read a number from user, count the number of even digits
contained in it and display whether fhe resulting count is prime or not. {61
4, a) Write a program to generate the following cutput. ) ‘ . [6]
5 "i234_54321 :
1234321 ' .
23 201 , .
1 21
1

b) What is a function? What type is the main () function? Explain actual parameter and
formal parameter with example. o , [[+1+2]
5. &) Write a program fo read one dimensional array of & elements, pass it to a function for
processing so that, the program should display the largest and smallest elément of an
array from the main function. ' [61
b). How can we initialize 2D array of character data type during compilation? Ilustrate '
with suitable example. ' :
6. a) Whatisa structure? Explain nested structure with an example.
b) Write a program to define a structure named Person with Name, address, saldry 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 main ()

function.

T4
[1+2]

7]



e
L=
e

7. a) Write the output of the following.

a | 10 b e

address: 65510 address: 65550 address: 65580

int a=10,%b, **¢;

b=&a;

c=&b; y
printf{“%d\t%d\n" b, *c);
orintf(*%di%d\n®, ¢, **c);
printf{*%d\t%d”, *b+5, &ct2);

b) Whatdo you mean by Generic pointer, Null pointer and File pointei_'?' o 4]
8. &) Explain the FORTRAN structure. What are data fypes in FORTRAN?. SRR 2]
b} Writea prqg;'am to print the Fibonacei seties until atﬁe term isless than 500. 6]
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-
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. a) What is computer program‘7 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 e*ltered by user whether it is even or
not. [2+3]
2. a) What is the identifies? 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
u each part. " [2+2+2]
3. a) ‘Write algorithm, draw flow chart and program to input a pumber check it is
Armstrcng or not. [2+2+2]
) What: do -you mean by.selective and. repeuve statement? Why do we need break and
+ " continue statement? [2+2]
g _-WhaL do you mean by #call by value and call by reference"? Explain it with'suitabie
_ example ‘ - 4]
) Can we pass whole array element from the function? Write the program to pass an
* array to function and sort them. [61
Write'a program that finds the largest word in a given sentence. [4]
Differentiate between the methods of passing argt.ment to ﬁmctlon with example.
What are their advantages and disadvantages? - [6]
6. What is structure? Why is it necessary? Write a program to add two distances given in
feet and inch format using structure. S [1+1+6]
7. a) What isnull pomter'? What will be the ox.tput of mllowmc program, explain. . . [143]
#mclude<std10 h> e ' ’
- int main() {
#f( | NULL)
prmtf "C programming is easy");
. else ' .
printf("C programming is not easy");
return 0 ;
}
b) Write a program 10 calculate the length of string without using string handling
function. [4]
8. A file name employee.txt stores employee name employee id and employee salary. Wiite
a program to display the detail of all empioyces in the order of their salary. [8]
9. Write a program in FORTRAN to read 10 integers from user and short them in ascending
order and display it in screen. ; [6]
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b) Write a FORTRAN program to read N number to find second largest number among
them.

AR

[8]77-7” -

'Examination Control Division |Programme | All (Excopt B. Arch) Pass Marks | 32
2074 Chaitra Year/Part |1/1 Time 3 hrs.
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v' Candidates are required to nge their answers in their own words as far as practicable.
v Attempt All questions, : ‘
¥’ The figures in the margin indicate Full Marks
v’ Assume suitable data if necessary
1. a) What is a programming Ianguace‘? What is the difference between source code and
' object code. , [2+2]
b) What is debugging and testmg? What are  the step that need to be followed for |
- developmg the application-software. . [2+2]
2. a) What is the difference between vanable declarauon and variable definition? Explain
with example. 4]
b) What do you mean by macro expansion and file inclusion in C? Explain with =
| example. : : [4]
-3, What are functions used for formatted and unformatted output? Wnte down its syntax.
" Write down the output of printf() function for the following sections of statements. [4-+4]
floata=5.7891; | '
intb=6789; . ,
oo printf("a=%4f and b=%-7d from first line", a,b);
. printf("a=%-7.2f and b=%07d from second line", a,b);
printf("a=%.2f and b=%2d from third line", a,b);
4. a)- Expiain about while loop with its syntax and flowchat. [4]
b) ".-ante a program to convert a decimal number into binary number. [6]
.5. a) Cana function return an array to the calling function? Explam with exa.mple {4]
b) Write a program to read a mxn matrix of integers and to find the largest elements of
each row. Store the largest elements of the row 1n a one—d1mensmnal arra.y of m
integers before d1sp1ay1no them. : : {6l
6. a) How does a structure differ from an array? What are: the d1fferent ways. to acoess
: structme member? ‘ 4]
b) Create 2 struoture named Student that has name;’ roli and marks as members. Assume
appropriate types and size of members. Use this structure to read and display records
of 10 students. Crete two functions: One is to read mfoxmatlon of students and other
to display the information. ' {6]
7. a) Define following term: [5]
i) int*p; - '
ii) int p(char*a)
- iii) 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]
8 Write —a— program—to-—copyto--copy —content —of —one- file-source.txt - to- another
destination.txt.
9. a) Explam the FORTRAN structure. What are different types on FORTAN? [2+3]

[5]
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ANENEN

What are computer programs and computer programming? Explain the steps that are
required to'build a computer program for solving a certain problem.

2. Explain with an example the role that precedence and associativity play in the execution
of an expression. Rewrite the following program by correcting any errors, if present and
also write down the output of the corrected code.,

Define MAX ‘5’ '

intmain{}
g |

 intcase[MAX]=£2,3,5,4,10},, sum=0;
for{i=0,ikMAX,i+=1})

b
printf{"Case %d = %3.2d\n",j,casel[i]);
sum +=* case+i; '

Drowd
°

[2+6]

[4+4] |

. b
KR .

average = sum/MAX; -

printf{"%06.2f" average);

return 1;

b _
3. a) Compare if-else-if ladder and switch construct with example and flowchart. [5]

b) Write a program in C to generate following pattern using unformatted input/output

~ functions only.
J | : N

P~
Ln
namd

[

ee e
ppeppRp
azaaaaa

LLLLLLELL

4. Write a program in C to find out whether the n term of the Fibonacci series is a prime
number or not. Read the value of n from the user and display the result in the main
function. Use separate user-defined functions to generate the n™ Fibonacei term and to
check whether a number is prime or not, {8]




5. a)' How two dim@:;signgl' érrayé are created in C programming? Write a program to read
i Square-matrix of size NxN and find sum of both diagonals, ’ [2+4]
b) Write a program in C to check whether a given string is palindrome or not using user
- defined function. ST : R
6. What are the advantages of using pointer in C programming? Write a program in C to

find second largest elements from an array containing N elements using concept of
pointer. ' ' ' [2+4]

[4]

third complex number which is the multiplication of the entered complex numbers. [3+5]
8. a) What are different input/output fUmﬁQn‘s used with data files in C? Explain with

syntax and examples. S S , [4]

.b) Write a program in C to read integers from user until user says “no”, After reading the
data write ail the odd numbers to a file name odd.txt and all the even number to file ‘
named even.txt, ‘ ‘ o | 4]

- 9. When can we use recursive ﬁinctiens? Why do we neédt;conircl statements in computer

. programs? Differenﬁate between do...while and for statements. o [2+2+2]

4 ) What are the characteristics of FORTRAN Programming? Write a pr graiﬁ‘fin:‘F_ORTRAN
o calculate the value of 7 by evaluating the following formula Tor the first 25 terms. [8]

| 110101
O

A%k
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1. Explain the generations of progfanuning language. Distinguish between High level and -
~ Low level programming language. . [3+3]
5 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. 8) What are identifiers? List the rules to define valid C identifiers. [2+3j
b) What is operator? 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
xample . S - [4+4]
5 ‘8) Differentiate between pass by value and pass by reference. 3]
. 'b) Explainthe significance of user defined functions with example. | [51
6,  a) Write a program'to read a string and check whether it consists of Alphabet or not, Use
- ouser defined function to accomplish the task. B o 151
-b) Explain how 2D array is passed to a function. Write a C program to display largest :
and smallest elements of a 2D array. , I5]
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 2s “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~ 2045 141X 61+ e up to n terms) " 61 -
9. Write a program to open file named INVENTORY aund store in it for maximum 10000 ’
data of ITEM_NAME, NUMBER, PRICE, QUANTITY. Extend the program 10 read this
data from the above given filename and display the inventory table with the value of each -
item. ' ' [6]
10.3) 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

LS
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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)

b)

ﬁra)

What do you mean by Programming Lénguage? Explain about the evolution of
programming languages. _

What are the advantages of a Flowchart design? Write down the guidelines to be
followed to draw a flowchart. '

What is the purpose of the semicolon that appears at the end of most assigament
statement in C? Explain the program comnpilation, linking and loading process with
example. .

Discuss the types of errors in programming. How do you debug a C-program?
Explain relational and logicai operators. ,

Write a C program to display following pattern without using formatted inputfoutput

statements,

Programming

rogrammin

ogrammi
- gramm
Cram -

a .
Why do we need ‘control statements? Compare switch and if-else-if ladder with
example. o _
Write a C program to -@iéplay all characters between a given ranges.
‘What are the advantages of using functions? Differentiate between Library functions
and User-defined funttions with suitable example. '
‘Write a program to chs%_ck whether a given number is Armstrong number or not using
recursive function. ‘ .
Write a C program to read two strings in main and compare them using userdefined
function. Display appropriate message. from mairL. 7
What are overflow and underflow errors in context of array? Write a program 0 add
corresponding elements of two arrays. The results should form a new atray.
Why should we prefer structure over array? Explain nested structure with example.
Write a program to read name and roll number of 48 students from user and store
them in file. If the file already contains data, your program should add new data at the
end of the file.

What is the structure of FORTRAN program?

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

them,
wokE

[143]
12472
[2+4]
[2+4]

(4]

(4]

o
[6]
[51
[s]
[4]

[2+4]

[2+4]
6]
[5

51
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NENENEN

a) -What is a flow chart? Use the various co*mnomﬂy used ﬁ&w ehart S?mbe‘is How does
a flow chart help computer nxograrﬂmmg‘? e e [242427

[
.

b) What is a program? Briefly describe types of computer seﬁwar\, o | - {2+2]
2. a) What is an Qperatﬂr datatvpe constant and varigble? Deﬁﬂe R .[6]

b) -D\.ﬁne and write symax of the following: e , 41
i) gets() - D
i) putchar()
o iii) scanf()
ST ) strlen()

3. a) How is the switch- s*atemam used in deczs*gn ‘making? E‘:mam mh a suitable
example. : e 4]

b\;, Write a progranm fo whz—:ck vyheihf—;? a givan integer isa mamzular nu:nber ot mt 61

N ( 47’:}} number is a frzarmulaf number if the sum of natural ;sz.srrzber from. I rg a?zy m:mber i

s exactly equal o that number. For e.g 1,3,6,10,15 etc are: triangular number as,
1+2-3 I+2+3=6, 1+2- +3+4=10, 1+2+3+4+5=15) ‘

4. a} Briefly explain the passing by value and: passmg by reference in function vmh :
example, : . il e 6]

b) Wiitea program to caiculate sum of dmts of a gwen :J-digﬁ:s number entered by ihe :
- user using recurswe iuncnen R R S e T 41

5. 'What is.a strmg? Wnte a program to read a 3*3 Square mamx ﬁnd mmmmn mteger
value of a matrix, replace the diagonal eiements by the mimmum eiam\,nt and dlspiay it
using pointer. G T ‘ [2+8]
6. a) What is the principal duferenr'e between a structure and an array? o 21

b) Write a program to read structure "college" havmg name, estDate and location where
estDate is an another structure having day, mcnth and year as memb\.rs Dlsplay the

records of 10 colleges. , - [8]
7. a) What isa data. file in C? What are the modes in file handliné? Explain brieﬂy 1431
. b) Write a program to read the mformatxon of a f‘ ie named "data. txt" and wnte its :
~-contents to another file "record. txt". S [6]
8. a) Compare DO and implied DO statement in FORTRAN. . | 131
__b) Write a FORTRAN program to add and subtract two matrices and display the results -
in matrix form, J o SRS , {71
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a) Explain different generation of prograrming langnages. : : {fi]

b) Why do we need analysis and design before coding a program? ' [4]

i
[y

2. a) What do you mean by precedence and associativity of an operator? Explain with
suitable example. o [31]

b) What are the differences between formatted and unformatted Inpu‘tf'a/ Output Give
suitable example with sample output for the following: %104, %3¢, %-10.3fand %x. [1+4]

3. a) ‘What are the purpose of the continue statement? Within which control statements can
. continue statement be included? Compare with the break statement. o [1+2+2]

Wii:te_a program to find the sum of series Su= 1/n* uptoNterm. {51

T SR

What is the meaning of fumction prototyping? Write a program to calculate the sum of the
series 1+11+111+.....4up to N terms using recursive function. If N is read as 5, the series .~ -
s 1+11+111+1111+1111 T : : ; . » [2+6]
- Explain ‘with-an examplé for compile. time initialization of 2D array. Desecribé how. . - '
coripilier manages according to the number of initializers and size of an array given

[2+3]

] ‘by a user incase of 1D array.
- b) Write a program to ;ééd a word from a main function, pass it into a function 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. . _ , ' [s]
6. a) Explain need of structures. How can we create and use a structure within another. - [2+3]
b) Explain dot and arrow.operators for accessing the members of a structure. [31
7. a) HPirisa pointer to user defined type or basic type, by how many bytes is Ptr
incremented when the statement Ptr++ is executed? ' . [21
b) Write a C program that calls reverse array () to reverse the artay and retwin the array _
and display the element of reversed array using pointer. - [6]
8. List different types of standard /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]

9. a) Explain different types of goto statements in FORTRAN programning with suitable
example. Write a program to read n from user and display the sum of following series
till 0 terms: 1H(1R2H(1H243)H(1+243+4) n [4+4]
b) Explaih with suitable example to show how an Impiled Do loop works mFORTRAN. {41
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Candidates are reqmred to give theu' answers in their own words as far as practxcable

Attempt ALl questions.

The figures in the margm mdzcaz‘e Full Marks '
Assume suitable data if recessaiy :

. @) What is mean by compﬂatzon” What s nean by mterpre;ation? How da these two-

processes, d1ﬁer7 . R L o S TR -t A
' b) 8 Deﬁne programmmv lanfruageW Whar are me fea‘ﬁ..res of maed uompmer program? {1+31
a8y .Wnax ar‘a preprocessm dxrectwea‘? Explam constants and Vanables RS [2+2]
b)) Write svntaK and ex afnple ef xollowx ng statements/functions: o [1x4]
© D) printf : A '
i) getch
_iii) scanf
E i) loncr o

: .'~a't aze coni:ol statements‘? ﬂiustraxe nested IE’ stafemer«t Wlih 1ts ﬁowchart Wnte
\K\;—D ,\1{}\1 whera N 13

s

mogram to uahaiaiﬂ ms, spnes Ix10+3% 20+ 6><30

.-:an:mt eger wmfendfromtﬁa:{eyboa;d .' L . R Ay [Qfﬁwﬁ, f

‘ 'a)’;g;.‘v‘]nte a pmoram to display A&rmstmna mmme;s beﬁeen the range aatereé by a user

and also display their counts. You must use a ﬁz. ctmn to check - mx Armsmng

numbera and display. them frommain. . o 4]
by “What do- you mean by uﬁ‘atﬁd ftmctlon and recumva ﬁmctwn? Gwé an exampie of
. recursive funetion. . , B B [2+2]
5. a) '.Wnte aC prcgram 1o read a strmg a:ad dzsplay its. reves:se dse user deﬁned ﬁznc;ﬂon A
o cou.mt number of characters initand fo revarse 1t T e (4]
F_ - b) Wnte an algomhm to msert a Value inan array.af a posrtwn crlven by user R 4]
6. a) 'What isa. ta ‘?‘Must atag be mcludﬂd in 4 structure t}?e ueﬁnmon‘? Musf a tag be
Sl ”mcluded_ tructur "vanable declaraﬁo*ﬂ Exn‘am R KA | 1+1+2]
) Wnte a C program that reads sevefal dmerem names and address usmg structurev e E
_ computer rearrange the names into alphabetwm orde; a.nd write out a}phabetzcal list. . 4] o o
7. iustrate with example that. "Array is mdlrectly a pomter" Wnte prooram to calculat#
sum ard average of integer numbers between M and N (where value of 1\/" and N are read‘ : =
. from keyboard\ usmgpomter T s s T e e [4-1-4]
8. Wriitea program to continuously read name, age and salary ofa worker and write it mto a
-+ file until user confirms to end, Then read n from usér and dlspla y the n recard in the file. _
Details of workel must be represented byastfucmre g R i T o
9, a) Comnare am’mne ic.and logzual if statements in FO‘{TRAN o REPCR V4
b) Write a FORTRAN' program to d1splay nature of roots of a quadﬂauc equaﬁon
Calculateand aispiay the roots, 1f they are real and equal. . - [8}
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. :?-._

‘-*‘xé'

-

~ Among them Which pro gramming language is C programmmg? ' : : 4]
b) List and defing dlffsrem steps to solve the problem i in computev =y _/stem [4]

a) Differentiate bu‘tween declaration and definition. E‘{pl&ln s’cructure of C program with
an appropriatg: example _ F _ [4]-

b) Write syntax,:xample and use of follomnv _-_' . A ‘ ' {1><4] .

'~.- - B

111) geeche( )
L iv) getuh{)

"'i"v'\mte the difference between do and do ..... while" loop and wrt te the program “to find .

whether a year is leap or not” ' , | . [ 347]

hat is recursive: function? How does it work? Find out sum of dzgxt of number until the -
umber becores:one digit number.[801>18>9]. - P . [2+2+4}
. a) Write a program to rg%ad a q“crmg -and rewrite its characters in alphabeucal order. - [4] "

/b) A multinational coppany has - hired 3 sales persons for marketing/selling its 3 .

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

total sells of eich 1tefn and the total sells of each sales—person Use arrays. [6]
a) Explain a,bou; "‘An'ays mthm structurc}ls” along with programming example, [4]
b) Write the program “to understand how structuré members are sent to a function”. . 4]

Write down advantages of pointer. Write a program using pointer to swap the value of

‘two variables where the éwappmg operation is performed in separate function. - [2+6]

Write aC program to sfore employee details in 4 text file. Read data from the text file,. .
sort them in ascending ogder of salary and store the sorted record toa bmary file. D1splay .

~ the details and rank of elpployee glven by the user, ‘ 2 18]

a) What do you mean $y formatted and unformatted mput/output statements in. fortran_ .
~-and also give suitable example which explain the concept of Formatted /O. - [8]

b) Write the prograr to convert a binary number to a decimal number usmg Fortran '
programming lancruage o - , . 4]

i .
§ mw e emTICIN, SRy T
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Candidates are requzred to give their answers in their own words as far as practicable.
Attempt Al guestions. . ,

The figures in the margin indicare Full Marks,

Assume suitable data if necessary.

a) Define software. piaira its types. _
b) What ave the steps required to develop a computer program? Explain,
What are relational operators and assignment operators? Explain with examples.
Rewrite the following program by correcting any syntactical errors, if present. Also
show the output of the corrected code.
#include <stdio.n> o
int main ()
{ | -
float root, inti=1;
do { sum =2i~1{;
prmt (“\t%d\n”, sum);
i *=5/3; :
} while (sum <= 15}
root = pow (i, 1/2);
~print (“\n%.31”, root);
“return void;
3
Write a program to read the number until - 1 is encountered. Also count the number of

- even number-and odd numbers entered by the user.
). Distinguish between break-and continue statement with example

. a) Explam how func*mn is defined in C? leferennate call by value and call by

reference.
Write a program using a function that returns the largest number from an array of
- numbers that is passed to the function. : \

) How are one d1mensmna1 and two dxm@nsmnal arrays created in C? Exp;am wnth
examples.

Write a C program to read two matnces from user, add them and dmplay the result i 1'1
matrix form.

What do you mean by nested s’fructures'? Give suitable example. Write a program to read
the heights of two students and display the difference between their heights Use feet and_
inches as members of a structure to define height. ‘

b)

a) Compare array and pointer with example. '

b) Write a program to read a string from user and use a user defined function to copy the
content of the read string into anothef character array Changlfl‘) lower case letter to
upper if any. Use pomter to process the string. :

Write a program to read the details of book authcrs and write it to a file, until the user
confirms to end. Then read and display the n™ record in the file, where n is read from the

B
[5]
[3]

[3+2]

1l
i

[1+2]
[5]
[2+2]

[6]

[2-+6]
N

[5]

user. The data for authors must be represented by structures that contain name, nationally
and nurnber of books published. ‘

a) Explain the FORTRAN structure. What are data types in FORTRAN.

b) Write a program in FORTRAN to solve quadratic equation and display roots in 1 proper -

format.

Rk
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1. If y=log(x+ aZ £ x ),thenshowtha,t | S [5]

i) (a +x%) g+ xy1 =0

i) (ax ) Vg T20+H1) XYy T 00 2y, =0.
2. Assuming the vahdlty of expansion prove that the series by using Maclaurin's series: [5]
2 4

X

' fim (sinx ), 2 - :
3. Evaluate: . _, 0( " -—JX [5]
4, Deﬁne an asymptotes to a curve. File all the asymptotes of the cubic [5]
x- Zf +xy (Zx-y) +yy)F1=
2
5 Find the pedal equation of the curve: 3{—5 +‘-X5= =1.
a b [5]

Jeotx T
6. Show that Io 1+\/—cotxdxsz' - BB
7. Evaluate: j;t Eggf—%c—oiﬁdx, using the rule of differentiation under the sign of
0S¥
integration. . [5]

3. Define Beta and Gamma functmn. Using Beta and Gamma function evaluate:

j'04 cos” 0 5in*0 do. [1+4]
9. TFind the volume of the solid formed by revolution of cardioid r =a (1-cos@) about the .
initial line. [51
10. Solve & =2ytanx+y tan? X. |
& [51
11. Solve the differential equation: y= yp’ + 2px [51
2 .
12. Solve the differential equation: ay —-2§X,+ y =xe"sinx. (51
ax?  dx
5 d%y
13. Solve the differential equation: X -~ + 4*( Y4 2y =e*. [51
dx? dx
OR

The current in a circuit containing resistance R and inductance I in a series with voltage
source E. Find the current in the circuit as the function of time. {51




14. Derive the standard equation of ellipse. [51
15. Find the angle through which the axes may be turned so that the equatlon x+2y+5 =0 may

be reduced to x = ¢ and also determine the value of c. [5]
16. Show that the conic 3x* + 10xy + 3y%26x - 22y + 43 =0 is a hyperbola. Also find the
eccentricity. - . | _ : - [1+4]
OR
Describe and sketch the conic
- ¥secO : -
2secO ~1 ‘ [5]

ek
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10.
11.
12.
13.
14.
15.

16.

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

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

State Leibnitz's theorem. If y = a co0s (logx) + b sin (logx)- then show that
Py + (20 +1) Xyn XF @*+1) yn =0.
Apply Maclaurin's series to find the expansion of ¢ secx as far as the term in x’.

1

State L'Hopital's rule. Using it evaluate lim (SIDX |2
x>0 x

Find the asymptotes of the curve
(x+yP (x+2y+2)=x+9y-2
2 2
Show that for the ellipse = + %; = 1, the radius of curvature at the extremity of the major

a

axis is equal to half of the Latus rectum.

T

z cosxdx
Integrate: j : - -

5 (1+sin X2 +sinx)

. . . . o ¢ Psinx
Apply the rule of differentiation under integral sign to evaluate: o T T dx and
< :

inx T
hence deduce that Igo SI2 ix = —
X

Define Beta and Gamma functions. Evaluate: fg x* aZ ~ %% dx

2
Show that the area of the astroid xRy =a?" is 3?

OR
Find the volume of the solid of revolution of the cardoid r = a(l+cos6) about the initial
N

line.
Solve: x %ﬂy = x*logx

Solve:y = yp* + 2px where p = %
LAy ndy 2%
Solve: —= 3=+ 2y = evsinx
dy . dy

LAy ody L,y 1
Solve: de2 dx+2xgx2

Derive the standard equation of an ellipse.
Through what angle should the axes be rotated to reduce the equation

352 +2xy+3y° 2 x=0into one with the xy term missing?
Find the center, length of the axes and eccentricity of the conic

9x2 + dxy+ 6y> —22x~16y+9=0
OR
10

Describe and sketch the graph of the equation r = T2 o050

ko
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TRIBHUVAN UNIVERSITY ~ {Exam.
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2079 Baishakh Year/Part I1/1 Time 3 hrs.

Subject. - Engmeermg Mathemaucs I (SH 401)

v"  Candidates are required to g1ve their answers in their own words as far as pracucable
v Attempt All questions. :
v’ The figures in the margin indicate Full M, arlg
V' Assume suitable data if n necessary.
1. State Leibnitz’s theorem. If y =log(x —I—Va + X ) then using the theorem show - that
(@ + x%)y, + xy, = 0 and hence show that (a* + x )Ym,z + (20 + DXyt + 10y, =0, [1+4]
2. Assuming the vahdlty of expansion, find the. expansxon of: log(secx) by usmg Maclaurin’s
theorem. . ‘ [5]
3. What do you mean by mdetermmate form?‘ St_ate various forms of indeterminacy. Evalua’ce S
oo ] ’ . : ) . N ) ) . . ' .
x-»()(s‘”]xz : i | [5]
4. Define asymptotes and its types Find the asymptotes of the curve . L
X +4xy+5xf+2y +2x° +4xy+2y -X - 9y+]*0‘ j ‘ S B | [1+4] -
5. Find the pedal equation of the curve of m=a cosme.‘ ‘ CoT s o 51
6. Show that j'/ dx =—=log\2+1). S e 5
» SinX + cosx 242 g( ) ' L L (51
7. Evaluate, by using the rule of differentiétion under the si gn' of integfatioﬁ: w [5]
: £ cosX
o I
8. Define Beta and Gamma funcnon and use these to evaluate J / e 51
| | o (1-x ) T
9. Fmd the area mcluded between an arc of cyclond x =a( - sin 9) y= a(l cosﬂ) and its base | e
‘ OR R , ‘
Find the volume of the solid formed by revolut1on of the cardoxd r= a(1+cos 9) about the lmtla] RTI
base, = ‘ R Rt I SRR 1 | Ty
10. Solve the d1fferent1al equation gw+ 7y = XJ_ e N
11. State Clalratut’s equaﬂon find the general and singular solutxon of y= px + p p e [5]
12. Find the part1eu1ar , mtegrel and hence solve the ‘dlfferenual - 'equation
¥ - 2y' + 5y = e™sinx. : ’ ' PR R e - [5]
13. Solve the differential equation x27 d—-};-x—d—y+ 2y =xlogx. Lo R L 18
o Codx? dx i : : ‘ ‘
14. Through what. angle should the axes be rotated to reduce the equatlon s
3x° +2xy —i~'3y2 ~A2 X O into one with the xy term missing? Also obtain the transfonned ‘
equation. BEE : ‘ : AR [2+3]
15. Deduce the standard equation of the hyperbola, ‘ : < 5]
16. Describe and sketch the graph of the equation r = ___..LQ_.“
) . 2—3sin 6
‘ OR ‘
Find  the = centre, length of  axes and  eccentricity of - the conic :
3x +8xy - 3y° 40V—20y+50 0. - ‘ RS & I

dokok
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INSTITUTE OF ENGINEERING | Level . |BE . Full Marks | 80

Exammatmn Control Division Programme | All except BAR Pass Marks | 32
2078 Kartik - . o Year / Part I/I [ Time .~ {3l

Subject - Engmeermg Mamemaﬂcs I (SH 401)

v". Candidates are requlred to give thelr answers in their own words as far as practwable :
v Attempt All questions. A ‘
v All question carry Equal Marks.
v’ Assumie suztable data zf necessary.
a i, =1/n_ g R 2. _n
_ 1. State Leibnitz's theorem. If y' '™ +y 2x, prove that (x* — 1)y +xy; —m"y = a,
and hencc show1hat (x —1)yn+2 +(2n+]}xy,,+1 +(n ~m )y =*0 |
“ . x
2. AppIy'Maclaurin’s series to find the exp_ansxon of — s far as the term in x and
- I+e

‘hence find the expansion bf log(1+€").

Y e ' lim {sinx
3. State L Hospital's rule. Evaluate £ 0[——;—-)

4,"Fmdtheasymptotesofthecurveofx (x-y)° —az(x +v) O

5. Define the radius of curvature obtain the radms of curvature for the curve at dm on in

X +y3=3axy

= xtanx
.6, Provctht j ecx+tanx‘ =—2—(7r 2)

7. Apply the method of d1ffcrent1at10n under mtegral sxcn to prove.

a(a-i—bcosx)z (a2 -b? )2

8. State Beta and Gamma ﬁmctlon Use t'hem o evaluatey j x?I-x dx

9. Deﬁne the term quadrature Fmd the area bounded by the curve r=a(l~—cos 6 ).
OR
Find the VOlume of the solid formed by the revojutm*l of cyclmd x = a( 9 +sin@ ) s

y= a( I+ cos e) about x-axis.

10. SoIve the d1 fferential equanons (x+ y +1 )dx +{y-x )dy 0

11. Find the general solution of the differential equation: e” — p -p=0 where p = —é:—




L12s Solvc the dlfferent equatlon ( D2 +2D+Z )y = e +x

"8 Solve (ng +xD— J)y 2

2

OR

A radioactive materlal has anbmltlai mass 100mg. After.?. years, it is left to 80mg Fmd o o

the amount of matenal at any time t.

© . 14. Through what angle the axes be rotated to remove the tcrm uontammg xy in -

]Ix +4xv+]4y -53=0.

15 Deﬂne hypcrbo'a asa locus of a pomt and deduce the equatmn of hyperboia in standard- )

form.
16. Fmd the x.enter lcngth of axes, and eccentncﬁy of the followmg conic:
3x +81;y 3y - 20y - 40x-'—50 0

g
’ ok
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Subject: - Engineering Mathematics I (SH 401 )

S NN NN

10.

13.

14.

15,

16.

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

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

Assume suitable data if necessary.
If y=(x>-1)", then prove that: (x2~—-1)yn+2 +2xypy ~0(n+1)y, =0

Assuming the validity of expansion, expand log(1+x) by using Maclaurin's theorem.
' 1

xh_n:. o(cotx) logx

Give an example of indeterminate from. Evaluate:

~ Find the asymptote of the curve: (x2 - y2)2 =—2(x2 + yz) +x~1=0

Find the radius of curvature for the curve r™ =a™ cosm9.
OR

Find the pedal equation of the following curves y2 =4a(x+a)
1

log(l1+
Evaluate: J'____mog( zx) dx.
0 (1+x°)
Evaluate by using the rule of differentiation under the sign of integration:
Llog(1+a°x?)
— X
0 1+b%x
. /8 1
Define Gamna function. Use it to prove: ;f cq33 dx dx =E
G
Find the area of a loop of the curve : a’y? = a?x? —x*
' OR

v ) ., 4 .
Prove that the volume and surface area of a sphere of radius 'a' is —3—7:213 and 4na’

respectively..

Solve: 9 Ylogy =-L-(logy)?
dx x xz

. Find the general soiui;iogz of the differential equation y = (1+p)x +ap’.
. Solve: (D*+3D+2)y = ™" sinx

Solve: (x*D* - 2)y = x*+ 1
X

OR
A certain culture of bacteria grows at rate proportional to its size. If the size doubles in 4
days, find the time required for the culture to increase to 10 times to its original size.

Through what angle must the axes be rofated to remove the term containing xy in

11x2 +4xy + 14y2 =5,
Prove that: 2x> +3y2 —4x—12y +13 = Orepresents equation of ellipse. Find its center,
length of axes, eccentricity, and direct ices of ellipse.

&

Show that the line xcosa, + ysina = p will be a tangent to the hyperbola 1(—7-
a2

2 .. 2
a?cos? o —b*sin* o :pz.,
o ok ok

2 .
Y o4
—--‘—2'——1 if

[5]
[5]

(3]

(3]
(5]

(5]
(5]

(3]

(5]

[5]

[5]

[5]
[5]

(5]
[s1

[5]

~™
i
[t
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Subjecf ‘- En&inéerip g mathematics T (SH 401 )

S Y

Cancudates are requlred to give their answers in their own words as far as practlcable

Attempt All questions.
Al questions carry equal marks.

- Assume suitable data if necessary.

If y=acos(log x) + b sin(logx) prove that:

(@) x?yz-rxyﬁy‘()

(i) XSz 20t Dy +(o” +1)ya=0

. State and pL ove Lagrange's mean value theorem

‘ Sta_,te L Ho‘spltal s Rule andghencs‘ evalua‘te hm (cot x}sm 4%

Find the asymptote of (x+y) 2(x%?y+?) = x+93’7-2
5. bmd the radlus of curvature of the curver=a (1 - cose)
Or, :
Find the pedal equatlon of v2—4¢.(x+a)
w2 |
Evaluate . f X Sm XLosx dx /
AR ‘0 'cosé x+sin?x

-~

8.

10.
11
12.

B

14,

o Llog(l+ax ,‘r .

Using the rule of dﬁfe*entzaaon u%er tne mte gral sign, evaluate f — e dx
0. I+b“x

"E/ 2 ‘ o /2

: Obtain the reduction formula for { cos xdx and hence evaluate ‘ }‘ cesIG

-

6 0

_ Obtam dle area of aloop of the (-arve v(a2x° )—x2( 2

Or, .

Fmd the volame of the sohd formed by the revolution of tne cyclmd X=*1(6+sme) ‘ " =
So;ve the dlﬁerenﬁal cquauon ii«— = ttan X

‘ d< x - x
Find the ceneral solutmn of y"Pxfi- x*p?
Solve (D2-2D+5)y e*sinx
Solve x> 287 y ~2x—= dy —-4.3( =x*

d}x .

Or,

A radio active material has an initial mass 100mg, After two years, it is left to 75mf, Pmd

the amount of the material at any time t.
Vhat does the equation 3x ~%2+7\:y“2 become when the axes are turned thmuch an
ngle 45° with:the original axes. : :

Obtain the equatan-or hyperbola in standard form.

16.

Find the center for the conic 3x24-3xy-3§%2-40x-20y+5 0=0..

L
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! © TRIBHUVAN UNIVERSITY (Exam.
INSTITUTE OF ENGINEERING Level BE ; e Marks | 80

2076 Ashwin Year/Part |1I/1 Time 3 hrs.

Subject: - Engineering Mathematics I (SH 401)

AN NN

Py
°

- 10.

11.

12.
13.

14.
15.

16.

) fim fanx %:
. - Bvaluate x—0 (—-———J '
. X

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

Attempt Al questions.
The figures in the margin indicare Full Marks.

Assuine suitable data if necessary.

If y=sin(msin™x), show that (1- X2y ,,s — (20 + 1KY, +(m? —n?)y, =0, where
suffices of y denote the respective order of derivatives of y. _ ' [51

State Lagrange's mean value theorem. Verify it for the function y =sinxon ["%%} Is

this theorem valid for the function y =tanx on [0, =]? [1+3+1]

: . 15]
- Find the asymptotes of the curve (x+ VR (x+2y+2)=x+9%~2. . ’ | [5]
' Find the pedal equation of the cuive y? =4a(x+a) . ' - [51
Eva}ua‘se, if possible L fn xdx. _ : [5]
. e . . e ¥ sinx :
Apply differentiation under integral sign to evaluate I: ~———"dx and then show that
X
sinx l], T ‘ ,
j: x 2 . [4+1]
] #/6 5
Define Beta and Gamma function and use it to show that, j cos* 30sin® 60 d6 = E% : [51
Find the volume of the solid formed by the revolution of the cardioid r = a(l + cos 8)
about the initial line. ' [s]
Solve the differeéntial equatién %—XX+ yeotx = 2C08X, ' LR
If p stands for -j—z , then solve the differential equation y —2px + ayp’ = 0. , [5]
< :
Solve the differential equation (D? - 2D + 5) y=e™sinx. - | 5]
Solve the differential equation (x*D* +xD+1)y = sin(logiz) . [5]
Define ellipse and obtain the equation of ellipse in standard form. - [5]
‘Prove that the locus of a point which moves in such a way that the difference of its
distances from the point (5, 0) and (-5, 0) is 2 is a hyperbola. . [5]
Describe and sketch the graph of the conic 1= 10 (5]

3+2sin0
Wk



B TR!BEUVA_]_*:I | UNIVERSITY Exam., ' ealar fBAC G0
INSTITUTE OF ENGINEERING Level BE Full Marks |.80
Examination Control Division Programme | All (Except BAE) | Pass Marks | 32
© 20775 Chaitra - Year/Part [I/1 ‘ Time 3 brs.

Subject: - Engineering Mathematics I (SH 401)
- Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

If y=e""' then prove that (l—xz) Yz = @n+Dxy, = (0* +a*)y, =0

TONANAN N

L

Assuming the validity of expansmn find the expansmn of log(l+e )by usmg
Machlaurin’s Theoren.

hm }4
3. Evaluate: x—0 [EEX-—)
. X

4. Find the asymptotes of the curve;
2 _ (a ’5)2
a’ +x*

2 2
5. Show that for the elhpse ———+Z =1, the radius of curvature at the extremlty of major

- axis 1s equal to half of the latus rectum.
6. Show that f cot” ‘(1 —~x+x )dx=,~—-—log2

g Evaluate by using the rule of d1fferent1at10n under the sign of i mtegratlon

flog(l +acosx) ;
s cosx ,

. - 2 ‘ ‘ . a:
8. Prove that: fﬁe‘*gdyX]:—e—i-dy*Ef o |

9. Find the surface area of solid generated by revolution of cyclmd
‘ x=a(@+sinb), y =a(l+cosd) about 1ts axis.

10. Solve the differential ¢ equation:

f@-+lsm2y= x cos’ y

dx x- : , .
A oy 3 9
11. If p denotes P ,‘then solve P —4xyp+8y° =0,

d’y . dy
12. Solve; —= -2 4 xe
| & de 0

13. Solve: x? %—xgz+y=logx

dx

14. Derive the standard equation of an ellipse
2 2

15. Find the condmon that the line xcosa + ysmoc p to touch hyperbola ———;:— =1 and
‘ a

also find point of contact. ) . ,
16.Find  the  centre, length. of axes and ecceniricity  of  conic

9% +4xp+6y* ~22x—16y+9=0,

‘OR
Describe and sketch the graph of polar equation: » = 4
: 1+3cosd

kg




02 ""rmBHUVAN UNIVERSITY Exam. 3

M

INSTITUTE OF ENGINEERING Level BE Fuli Marks | 80
Examination Control Division |Programme | ALL (Except B. Arch) | Pass Marks 32
2075 Ashwin ‘ Year /Part [I/1 Time 3 hrs.
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'v Candidates are required to give their answers4n their own words as far as practicable.
v Attempt AUl questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1 =1
1. State Leibnitz's theorem. If y™® +y™ =2x , show that (x =—=1)y + xyl m?y =0and
hence prove that ( l)yn ot (?.n+1)xyn+l (n -m )y =0. [2+3]
5 State Roller's theorem. Does the theorem hold when the functmn is not continuous at the
end points? Justify your answer. Verify the theorem for f(x)=x*—4x+3 on [1,3]. [5]
3. State L-Hospital's theorem and evaluate x «—> O( smx) [51
. X y
4. Find the asymptotes of curve 4x> ~3xy’ —y*+2x* —xy~y’ —1=0 [5]
5. Fmd the pedal equation of the curve y* =4c(x+c) (5]
6. Show that [z ﬂ——dx————log(\f— 2+1) [5]
sinx +cosX ND)
7. Evaluate, by using differentiation under the sign of integration [5]
: ) 2.2
- rlqg§1+2a zc ldx
o 1+bx
8. Define Beta-Gamma function and use it to evaluate ,[,g cos* 30.sin’ 60.d0 [5]
9. Find the surface -area of the solid generated by the revolution of the cardioids
r=a(l+cos6) about the initial line, [5]
10. Transform the equation 12x* -10xy+ 2yt +11x-5y+2=0 by translatmg the axes info
an equation with linear term missing. [5]
11. Derive the standard equation of hyperbola. [5]
12. Find the centre, Length of axes and eccentricity of the conic [5]
9x? +4xy+6y° —22x~16y +9=0
OR
Describe and sketch the graph of the equation r= -Lz——SEE-Q—
: 2 +3sech
13. Solve == dy , SIN2Y _ 3 cos? y [5]
dx X
14. Solve the differential equation of xp’ - 2y;5+ ax=0 [5]
[5]

15. Solve (D? ~1)y = sinh(x)
16. (x2D? + xD+1)y =sin{logx’

Fokok

(5]
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Candidates are required to give their answers in their own words as far as practicable.

v
¥’ Attempt AU questions,
v The figures in the margin indicate Ful[ Marks
v Assumie suitable data if necessary.
1. State Leibnitz theorem. If log y =tan™' x , then show that ,
. . Pivi
(1+%%)¥ 00 +(20%+2X = 1)¥ g +(0 +n)y, =0 ' [1+4]
2. State Rolle's theorem. Is the theorem true when the function is not continuous at the end
points? Justify your answer. Verify Rolle's theorem for f(x)=x*5x+6 on [2,3]. [1+2+2]
| “(3) |
3. State L-Hospital's rule. Evaluate x —+ 1(2 X) : v [1+4]
- 4. Find the asymptotes of the curve (x +y)*(x+2y +2) =x +9y -2 | - [5]
‘ : IR 2 R : S .
5. Find the pedal equation of the ellipse -+ %:1. o | 5]
6. Evaluate the integral L;{—z—d}; ‘- o SRR {51
ST Apply the rule of dlfferentxatmn under integral sign to evaluate r smx dx and hence "
‘deduce that ————dx -2 | | N
8. Define Beta fimction’. Apply Beta and Gamma functiolﬁ.td evaluate J:axs V2ax—x'dx [5]
9. Find the area common to the cit‘clé r =a and the cbrdiéid r= a( l4+cos0) : 7[51‘

10. Through what angle s‘hould’ the aXes be rotated to r‘édu'ce the eqﬂaﬁoﬁa ‘
3x? +2xy+3y ~f2x = O into one w1th the . xy term mlssmg? Also obtain the

_ transformcd equation. - , : ‘ o [243].
11. Derive the equation of an ellipse in standa?d form. . - o S [5]
12. Find the product of semi-axis of the conic _xif —4xy +5y* = 2 RO [5]

| OR | |
| - Describe and sketch the graph of conic r = ?:-21—%5;6
| 13. Solve the dlfferennate equatlon of (x* -y )dx+2xydy- 0 [5]-
14. Solve: y =yp* +2px where p= Zi ‘ ‘ ' - [5]
15. Solve (D2 ~6D+9)y =x%e> | R ' : 5]

16. Solve the dxfferentlal equation of x j Y 2‘<§l+2y 4x’ - : ) [5]



o1 TRIBHUVAN UNIVERSITY Exam. B ol
INSTITUTE OF ENGINEERING | Level T BE | Full Marks |80
Examination Control Division | Programme | All (Except B.Ar¢h.) | Pass Marks | 32
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Sub]ect - Engineering Mathematics 1 (SH#401)

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

v All questions carry equal marks.

v Assume suitable data if necessary.

2
i. State Leibnitz theorem. If y = ¢*” | then show that y,,; —2xy, —=2ny . =0.
n+l Yn Y n-t

2. Expand e logc(‘1+x') in ascending powers of x upto the term containing x' in Maclaurin’s
series. " :

3. State L—hospital"’s rule. Evaluate,

fim 1 tan %
x—0 -——i‘)
X
4. State the types of asymptotes to a curve. Find the asymptotes of the curve

( -y )(x+7y+1)+x+y+1 ={.

5 Find the chord of curvature through the pole f01 the curve r = a {1+cos0).
6. - Show that r E—g—(}—??~2dx =nlog2

7. ’Apply the method of differentiation under integral sign to prove -
J% dx n(a +b?)

. 2
0 (asin”x+ b2 cos” x)* 42’0’

8. Using Beta -Gamma Function, show that
In-4
192

9. TFind the area included between an arc of cycloid x = a (6-sin@), y = a (1- cosD) and its
base. )

74 \
IO/“ sin? x.cos®xdx =

OR

Find the volume of the solid formed by the revolution of the cardoid r = a (1+cos@) about
the initial base.

10. What does the equation %2 +2«/§xy ~y?= 2a” become when the axes are turned through -
an angle 30° to the original axes?

11. Derive the equation of an ellipse in the standard form.



12. Find the eccentricity of ‘;he conic,
X Hdxy+y? =—-2$c+2y~6 =0
OR ‘
Describe and sketc_h the conic

10 coseed

I = e
~ 2cosecH+3
13. Solve; Y. X*2y=3

1 dx 2x+y-3

14, Solve: Eil+ y tanx = secx
’ dX - ' :

15. Solve: y= 2px+p3y2; where p = %X

16. Solve: x* i%e2xg+2y=}—
: dx dx  ° ox

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

All questions carry equal marks.

Assume suitable data if necessary.

ASENENEN

i , _ -1
1. State Leibnitz’s theorem on heigher order derivative. If y=e*™ *

(1+x2 Jyyz +(@0x +2x ~2)y,, +n(o+1)y, =0

2. State difference between Roll’s Theorem and Lagrange’s Mean value theorem. Verify

, prove that

Lagrange’s mean value theorem for f{x) = x(x-1)(x-2) when x e {0,%}

3. Define inderminate form of a function, Evaluate

lim (tanx}%@
x—0

X

-

4. Define asymptote to a curve. Find the asymptotes of curve. y* +2xy” +x’y ~y +1=0.

5. Find radius of curvature of the curve x°+ y* = 3axy at origin.
OR

Find the pedal equation of the polar curve 1™ = a™ cosm®.

A cosx dx
6. Integrate: {/?
8 '{0 (1+sinx )2 +sinx)
. - . . 4 e ™ sinx
7. Apply differentiation under integral sign to evaluate Jo X
X

. . 23
8. Define Beta and Gamma function, Use them to evaluate _[0 X7/ 2ax — x2dx.

2 v Y3
0. Show that the area of the curve x/3 +y”/3 =aA is gnaz.

OorR v
Find the volume of the solid formed by the revolution of the cardoid r=a(l+cos) about
the initial line.

10. Solve: (1+ y* )dx = (tan“’ y - x)dy

11. Solve: y=px-dmz +p2 where p,—_.gi,

X




12. Solve: (D2 +2D+1)y =e* +x2.

N
13. Solve: Solve: x* i—Z— -2x gy _ 4y =x*.
: dx dx

OR
A resistance of 100 ohms, an inductance of 0.5 Henry are connected in series with a
battery of 20 volts. Find the current in the circuit as a function of time. ‘

14, What does the equation of lines 7x? +4xy+4y> =0 become when the axes are the
‘bisectors of the angles between them?

13. Derive the equation of hyperbola in standard form.

_ 16. Find the foci and eccentricity of the conic x? +a4xy +y? -2x+2y-6=0.

. » . 12
Describe and sketch the graph of the conic r = ———,
. o 6+2sin6

Hbk




__\“:s.a
|

¥

01 TRIBHUVAN UNIVERSITY Exam. eW b 66 & Later b 1
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Subject: - Engineering Mathematics I (SH401)

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

All questions carry equal marks.

Assume suitable data if necessary.

ANANRNRN

State Leibnitz's theorem. If y = (sin™ x)?, show that
(1=%*)y,,, —(20+1)xy,, —n’y, =0

(St
°

. 2 ’
2. Verify Rolle's Theorem for f(x) =log(X +bjb; xe{a,b]. How does Rolle's Theorem
a+b)x ,

differ from Lagrange's mean value theorem.

1

Iim i %
3. Evaluate x — O,,(____smx)
X

4. Find the asymptotes to the curve y* +2xy’ +x’y—y+1=0

5. Find the radius of curvature at origin for the curve x* +y* =3axy.

T ) nt. 1
6. Show that | x log(sinx)dx =—1Ilog—

e ™ sinx
- dx and hence

7. ‘A‘pply the rule of differentiation under integral sign to evaluate I

0 X

deduce that J-sm;x dx = —i

8. Define Beta function. Apply Beta and Gamma function'to' evaluate ! x’+/2ax -x* dx

9. Find the volume generated by revolution of astroid x2° + y*" 2'3 ‘about x-axis.

10. What does ihe equation 3x* +3y? +2xy = 2 becomes when the axes are turned through an '
angle of 45° to the original axes? '

11. Find center, length of axes, eccentricity and directrices of the conic
3x? 4+ 8xy-3y* —40x—20y+50=0

OR
12

2—6¢cos0
12. Deduce standard equation of ellipse.

Describe and sketch the conic r=

13. Solve the differential equation: (1+y”)+(x —e™" 'y ) % _o

14. Solve: xp*—2yp+ax =0 where p= gz
X

dzy 14y

15. Solve: +2y e**.sinx

16. Resistance of 100 ohms, an inductance of 0.5 Henry are connected in series with battery
20 volts. Find the current in the circuit as a function of time. ‘
ok

*
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2072 Chaitra’ . Year/Paxt |I/T | Time 3 hrs.

Subjeczf - Engmeermg Mathseamatms I (SH401)

Candidates are required to give thexr answers in thmr own words as far as practlcable
Artempt All questions.

Al questions carry equal marks.

Assume suitable data if necessary,

AN NN

. State Lelbmtzs theorcm If y=(x> -1) then prw%é that ~

Py

( 1)Yn+2 +2Xyn+] n(n l)yn - O ) ‘
2. Assummg the vahdxty of expansmn expand log(l + sm x) by ’\«iaclaunn s therom

(1+"x)”"
<

3. Evaluate X —> O

4. ‘Flnd the asymptotes of the ¢ curve: X(x- y)2 3(x )+8y 0
5. ‘Fmd the radlus of curvature at any pomt (, 9) for thﬁ curve- a =17 cos 29

‘ o Xsinx '
6. Showth at: ’—L’de =
0 l+cos’x 4
| ' 2 a+bsinx dx
s :Anply dlfferentlauon undei integral s:gn to evaluazﬂ f .iob———u————————
: ¢ - “a-bsinx smx.

8. Define Gamma functlon Apply Beta and Gamma ﬁmcuon to evaluate
F/ cos 69.3111 36 = 173_ |
0 192

9 ‘Find the area mcloaed by y (a - ﬂc) = x and 1ts asymptotee

10, If the axes. be turned fhreugh and angle c}f ‘tan 2 what does the equatlon

4xy—-3x? —a —Obecome” ‘ ‘ s
11. Find the center lengm of axes, eccentnulty and dlrectrlces of the comc
2x? +3y 4x 12y+13 0 5 -
OR

Describe and sketch the graph of the comc r= =——-—1—Q—~—~
Co3+2 cose

12. Deduce standard equatlon of hyperbola..
13. Solve the differehtial" equation: xlogxg—x}f—+ y=2logx

14. Solve: (x—a)p* +(x~y)p-y=0: where p = gz
15. Solve: (D? - D- 2\y e* +sin2x |

—-16- F;nd a current 1(t) in-the REC circuit aﬁsummg -zero initial current a.nd charge g 1f R 80
~ohms, L =20 Hemry, C = 0,01 Fardays and E = 100 volts. - :

]
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Subject: - Engmeenng Mathemancs I (SH101)

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

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

NN

If y = (sin” x)* then show that:

) (1~-x")y,~xy,~2=0 )
11) (I“X )yiﬁ»2 (2n+1)XYn+l n‘Yn—O

ot
o

2. State Rolle's Theorem and verify tl;,e theorem for f(x)= X(}i,t 3) 3X [ 3 0}

' ; T
e el tanx "
3. EValuate: ;x;_,,o(.,_ . )

e, L .

4. Fmdthe asymptotesofthe curve: (va+x) 2(b* +x%)=%* y

Fmd the pedal equation of the curve r* =a%cos20

. ! % ‘}5.,'vfaluau:cj-7r _m(smx+cosx) % :
B I SO O+165in2x) o

i ,r.‘;f K 1

, v

§' : 7. Use Beta Gamma function to evaluate J VZax ~x*.dx o
(- Y o

|

8. Evaluate by usmg thé rule of. dlfferentlatlon under the mgn of i m’cegzwon

rc * sinbx dx

o . : oo '
X . B : I

OR

|

|

|

l

|

f .

| ... Find-the volume of the solid formed by the rcVOlutlon of the cardmlé r=a ( 1+cose) about
|

[ ) ) tEy ;

' ! 9. Find the area of one loop of the curve r=a sin 30

| -
the initial line. _

' Find center and eccentricity of conic x? + 4xy +y* - 2x+2y-6=0

OR ‘

Describe and sketch the graph of the e&uation r= _ 10
. , " 3+2cosB




1

10. Find the condition that the line Ix + my + n = 0 may be a normal to the ellipse
X2y : : . ; o

At b | ,
11. Show that the pair of tangents drawn from thc center of a hyperbola are its aSymptotes.

12. Solve the differential equation: g}{- =Y tand

X X

13. Solve: y—‘2,p)r:-z-a..\ypZ =0 where p :% :
14. Solve the differential equation: X—g-x}i+ ylogy=xy et ' :
15. Solve the differential equation: x2 f‘_}z’;+ xéz-sély =x? B : - T

Hkx

.
. -
-
!
"
I
|
|
i
L.
{
T
[ :
N :
R
o :
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Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.
¥ All questions carry equal marks.
v’ Assuine suitable data if necessary.
1. State Leibnity's theorem on Lexghcr derivatives:
If y = sin (m sin’ x) then show that
)
(1-X%) Yasz - @0+1) XY + (m%n)y,=0 L
2. Assummg the vahdxty of expansion, find the expansmn of the function l—e—— by Maclaurm S
s d+e* :
i theorem
3. Evaluate lim xe’ —(sz) 10g(1+x)
’ e X0 f"”
Fmd the asymptotes $Bf the curve v +2xy? +x’y -y +1=0 S
“Find the radius of cutvature of the curve y=x*(x-3) at the pomts where the tangent is :
parallel to x-axis . _ , 4 : o
: . OR o | -
Find the pedal equati;cj‘m of the &u‘i;é r? = acos20 . : ' | ‘ 1 s
. a dx » I1 Cod ’ :
Show that | —F=====— _
o LX+V‘a?—X2 ©0 ‘ .
oL ) ‘ /2 dx - : A
7. Apply differentiation under integral sign to evaluate .o
ppy atiie T gral Sign o . -{’ (a®sin” x +b*cos” x)’ R
Use gamma functlon to prove ‘that I ~—(—i——)176— /3
9. Find the volume or surface area of solid generated by revolving the cycloid x = a(0+sing),

y = a(1+cos6) about its base. L . .




; ) T 2 :
10.1F the line btmytn=0 is nomal to the ellipse >3+%-=1then show that

]

aZ bZ _ (aZ _bZ)Z
Eim | |

11. Solve the locus of 2 point which moves in such a way that the difference of its' dlstance from
two fixed points is constant is Hypcrbola

dy

12. Solve the differential equatlon x—-———+2 =6x
dx? dx

13. S‘olve (x*D? +xD +1)y =sin(log x> )

14. Solve,y=yp® +2px where p =%XX
' 2 .
15.Solve: S¥ 439 19y = e™ginx
' dx dx j
'16.. Describe and sketch the graph-of the equation-r:_—Q]iQ-:—— ‘
: ‘ . 2-3sin6
OR )

Show that the conic section represented by the equation B

14x ~4xy+11y? ~44x ~ 58y+71 0 is an ellipse. Also find- xts.center‘,;eécgmriqity,,latus:

-~ rectuns and foci »
T

5? -
B S

; ol
!

LA

o

H ;

3 ;

h i

P

- H 3
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Candidates are required to give their answers in their own words as far as pracﬁcable
Attempt All questions. .

All questions carry equal marks.

Assume suitable data if necessary.

If Y = Sin(m sin”'x), then show that (1- XYY ey = (20 H1)XY 10 + (m? —nz_)yr; =0
_ < .

©__ as far as the term in x°

l+e*

Apply Maclaurin’s series to find the expansion of

“TX

Evaluate: x —»al 2——
) a.

Find the asymptotes of the curve R(x-y) =302~y + 8y =0 |

: 2 2
Find the pedal equation of the curve x3 +y? =a’ S
. Apply the method of differentiation under integral sign to evaluate j' L—i%ai)— dx
, ) 1+b™x
g a flShow that flog(1+x )dx nlog?2
‘ o 1+x

Use Gamma functmn to prove that f ___ﬁif‘___T_ = g— :

v Sa-x )5

Fmd the area of two loops of the curve a’y* =a )( -x*
OR

" Find the volume of the solid formed by the revolution ot the cycléid

' 10 Solve the differential equatlon (+y )+(x e

x = a (0+sing), y = a(1-cos 0) about the tangent at the vertex.

tan y)dy

11. Solve: y~- 3px+ayp =0

12. Solve: (D* ~2D+5)y = e?* sinx
13. A resistance of 100 Ohms, an inductance of 0.5 Hem‘y are connected in series with a

battery 20 volts. Find the current in the circuit as a function of time.

- 14. What does the equation 3x% +3y% +2xy =2 becomes when the axes are turned through an

angle 45° to the original axes.

15. Show that the locus of a pomt which moves in- such a way that the differences: of its

distance from two fixed points is constant is a hyperbola.

16. Find the center, length of the axes and eccentricity of the conic

* Describe and sketch the graph of the polar equation of conic 1 =

2x? +3y? —4x 12y +13=0
OR
.- 10cosech

2cosech +3

12 /;%-
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Candidates are requxred to give their answers in their own words as far as- practlcable
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

EXENENEN

oy

I y= log(x + m) then show that (a +x )yn+7 + (2n +1)xyn+1 +1 yn =0 | (5]
2. State and prove Lagra.nge s Mean Value theorem | o ‘ [51
3. Evaluate X ~——>H {smx)ta"" o o o | o | - [5]

N 4, Fmd the asymption of the curve a’y? +x y? —a’x +2ax =—x _'0 a e [5]

. F tnd the radius of curvature at the origin for the curve X}y = 3axy | -‘

6. Evaluate f——\/,%:;«—x— dx S [5]£

—ax —bx

7. Appiy dlfferenttatlon under mtegral sign to evaluate f ° —e:‘ ~ dx S el 5]
PRSI . T e AR T S 3n—4 ENpE
‘8.. Using Gamrha function show that‘,jsm‘ xcos“xdx = TR [51

9. Find the area bounded by the curve x’? = 4y andthe line x =4y -2
Find the volume of the solid generated by the revolutmn of the cardtold I =a (1—0056)
about the initial line. :

dy

‘10.‘Solve: Sinx-—‘--l—»yCos’x:xsi:nx‘\ L B N SR TN, A N ER [5]'. e
N dx i R ‘ T EETE A ‘
1 S 2 o Ly e R Bt S x)
‘11. Solve: xp -—2yp+ax=0where p=-(—1——— frie o S IR )
12. Solve: 4y 2§l+y x%e™ RRER S R T [51
dx? dxn_ ‘ ' S '
13. Solve: x gxy x%+y logx o ' - S [5]
- 14. Transform the equatlon X7 —2xy+y +X - 3y 0 to axes through the pomt - l ,0) ‘ ‘
parallel to the lines bisecting the angles between the original axes. 5]
15.Find the center, length- of axes and the eccentnclty of the ell‘ipse
2x% +3y? ~4x~12y +13 =0 I | S B
16. Find the length of axes and ecentricity of the conic ‘ : S 151
14x% —4xy +11y?—44x =58y +71=0- |
; , OR
12

' Desctibe and sketch the conic 1 = ———r
R . 2-6c0s0 .

ok ok
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AN NN

- R

M =a" cosmb is

11.-Solve the differential equation y = yp” +2px where p= o
X

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

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

Sta,te Leibnitz's Theorem on hlgher denvanves If y = sin (m sin’ 'x) then show that
(l‘x ) Yotz - (ZH'H) XYt T (m -1 )Yn

State Rolle's Theorem and verify it for the function f(x) = x(—x?-)—, xg [-3,0]
_ ' >
!
‘ 2
Evaluate: x -—+ 0 (tanx}
: p'

Find the aféymptotes of the curve (x* - yz)zf “UxE+y)+x-1=0

(m+1)r”‘+‘

log(1+ x) dx
1+x2

Evaluate by using the rule of differentiation under the sign of integration
e *sinbx

r’ ¢ SInDPX ix

0 X .

T
Use Gamma function to prove J;g cos* 36. sin® 60 = 15—9%

Sho that lo 2
f 5log

Find the area bounded by the curve x*y=a’(a~y) and X-axis
OR

Show that the volume of the solid formed by revolving the ellipse -—-+% =1about the
a

line x = 2a is 47%a’b cubic units.

10. Solve the differential equation (1+y?) dy =(tan™'y~x) dx

dy




12. Solve the differential equation (D*-2D +5)y =e*.sinx |

2 .
13. Solve the differential equation x? é—Z»— xgl+2y =xlogx
: dx dx
OR | :
Newton's law of cooling states that the temperature of an object changes at the rate
proportional to the difference of temperature between the object and its surroundings.

Supposing water at 100°C cools to 80°C in 10 minutes in a room temperature of 30°C
find the time when the temperature of water will become 40°C9

14, If the axes be turned through an angle tan@ = 2 what does the equation 4xy - 3x2 - a%=
becomes. S ' o

%2 y2 ,‘ ‘ | 4
Stz =l ‘ . - e
a* b : :

15. Find the-condition that the straight line x cos o + y sin o = p touches the’ ellipse

16.Find  the centré, length  of axes and eccentriéity of the - conic
1‘9x2+4;<y+6y2;22x+16y+9;0 - -

OR

Describe-and sketch the graph of the equation r = 12 .
- : 3+2cosh
&Rk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions.
The figures in the margin indicate E ull Marks.

Assume suitable data if necessary.

RSN,

What is torsional pendulum? Derive an expression for modulus of rigidity of a wire by
using torsional pendulum.

ot

OR

Define damping force. Derive differential equation of damped harmonic motion and write

its plane solution. Also explain the conditions for under damping, critical damping and
over damping with sketch. ‘ :

9. An oscillating LC circuit consists of a 75 mH inductor and a 3.6 pF capacitor. If the

maximum charge on the capacitor is 2.9 pC. What are the total energy circuit and the

maximum current?

3. The reverberation time for empty hall is 1.5 sec with 500 audiences in the hall, the
reverberation time falls 1.4 sec. Find the number of persons present in the hall if the

[1+4]

[1+2+2]

[2.5+2.5]

reverberation time falls down to 1.312 sec. N 51
4. Two thin converging lens each of focal length 0.15 m and 0.2 m are 0.10 m apart. An

object id placed at a distance 0.24 m from the first lens. Find the positions of focal points

and position and nature of image. [2+3]
5. What is interference of light? Give the necessary theory to obtain relation for path

difference in the interference due to reflected light in thin film. [1+4]

OR

Show that the intensity of second order maxima is 1.62% of central maxima in

Fraunhoffer” Single stit diffraction. = [5]
6. Whatis double refraction? Explain the construction and working of Nicol prism. [1+4]
7. In a Newton's ring arrangement Source emitting two wavelengths A1 = 6000A and '“

Ay = 59004 is used. It is found that n™ dark ring due to wavelength A; coincides with

(n+'1)1h dark ring due to Ao. Find the diameter of nth dark ring if the radius of curvature of

lens is 90 cm. (51
8. Draw a well labeled He-Ne Laser and its energy level diagram and explain briefly its

working principle. How can it be used in scientific technology? [1+14+2+1]
9., What is quadrupole moment? Prove that the Electric field intensity on its axial line due to

quadrupole varies inversely with the fourth power of distance. [1+4]

OR _

Define an electric dipole. Discuss the behavior of dipole in electric field. Mention the

condition for maximum forque and maximum potential energy in the electric field. [1+4]
10. Explain the term "eontinuous charge distribution". Derive an expression for electric

intensity due to ring of uniformly distributed charge. [1+4]




1. Derive an expression fbr growth and decay of charges in RC series circuits. Also, show
the variation of charge and current with time graphically [4+1]

12. A copper wire has cross-sectional area 3.31 x10°m? and carries a current of 5 A. What is
the drift speed of the electrons"" (density of Copper = 8.95 gmem™ and Avogadro's

number = 6,02x10% mol*, Molar mass of copper = 64 gm) [5]
13. Whit is Hall moblhty‘? Explain how will you determine the carrier charge density and
sign of charge carrier from Hall experiment. [1-+4]
OR

- What is self inductance? Derive an expression for self inductance per unit length of a
solenoid and hence prove that magnetlc energy is proportional to square of magnetic

field. [1+4]
14. A long coil consisting of 100 turns with diameter 100 cm carries a current of 5 A. Find

the magnetic field ata pomt along the axis 100 cm form the center. - [5]
15. Write Maxwell Equation in integral form and convert into differential form. 5]

16. An electron with kinetic energy 5 eV is incident on a barrier of height 10 eV and weidth
0.25 nm. Calculate the probability that an electron (a) will tunnel through the barrier? and
- (b) will be reflected? | o ‘ [4+1]

sk
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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. Define centers of suspension and oscillation of a compound and show that they are
interchangeable. Find the expression for minimum time period. [2+2+1]
OR
Define EM oscillation. Compare it with Mechanical Oscillation. Develop a relation of
frequency of LC oscillation for under damped condition. - [1+2+2]
2. A 750 gm block oscillates on the end of a spring whose force constant is 56 N/m. The
mass moves in a fluid of damping const 0.162 Ns/m. Find the period of oscillation. [5]
3. A room has dimension 5m x 4m x4m. Find (i) the mean free path of the sound wave in
the room. (ii) No. of reflection made/sec¢ by sound waves with the walls of the room.
Given the velocity of sound in air is 350 m/sec. : 5]
4. What is the power of combination of lenses of focal lengths 50 cm and 10 cm which are
separated by 10 cm? - [5]
5. Explain briefly, with well-labeled ray diagram, the diffraction at single slit. Show that the ‘
intensity of first maxima is 4.54% of intensity of central maxima. = [2+3]
OR
What is Nicol prism? How can linearly, circularly and elliptically polarized light be
produced? Derive the relation. [2+3]
6. What is Newton's ring? Describe a necessary theory of Newtons rings ‘method for the '
determination of wavelength of light. [1+4
7. Calculate the minimum number of lines in a grating which will just resolve the sodium
lines in the first order spectrum. The wavelengths are 5890 A° and 5896 A°. [5]
8. Starting from energy level diagram, explain how lasers can be produced by Helium:Neon
gas. L [5]
9. What is an electric quadrupole? Calculate potential for points on the axis of the
quadrupole. [1+4]
OR '

, .
Find the electric field at a distance z above the center of a flat circular disc of radius R °
which carries a uniform surface charge densityc. What does your formula give in the
limit R—yc0? : [4+1]

10. A long cylindrical conductor has length 1 m and is surrounded by a coaxial cylindrical

conducting shell with inner radius double that of long cylindrical conductor. Calculate the
capacitance for this capacitor assuming that is vacuum in space between cylinders. [5]

11. State Gauss Law of electrostatics. Show that electric field intensity at the surface of
infinitely long non-conducting cylindrical symmetric uniform charge distribution is
maximum, [1+4]




oo

_ 12. Caleulate the mean free path and mean free time between collisions for the conduotmn

electrons in copper having elecfron denszty 8.5 x10%/crm® and resxstwﬂy 1 7 x10% Qm,-

Given: charge of an electron 1.6 x 10°°C, mass of an electron = 9.1 x 10" kg and speed
of an electron = 1.6 x 10 m/s.

13. Compare the methods of Biot and Savart law and Ampere's law to calculate magnetlc
fields due to current .carrying conductor. Calculate magnetic field at an axial distance 'x'
from the center of the circular coil carrying current. -

OR
Explain Hall Effect. Derive an expression for Hall coefficient for an electron,

14. In 2 LR circuit, the current builds up to 20% of i its steady state value in 3 sec. What is the
inductive time constant? ‘ ‘ ‘

E 1
15. Prove that o

where E iéelec’;tric field, ‘B is magnetic field; p and & are the
penneab1hty and periittivity of free space. . : "

16. A beam of electrons having energy of each 36V is incident on a potent1a1 barrier of ﬁmte s
height 4eV. If the width of the batrier is 1 nm, calculate the percentage transmission of -

B

the beam through barrier.

FT T

[51

©[243]

4]

1]

(5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

Derive a differential equation for damped oscillation. Write it solution and angular
frequency. Hence discuss all three cases of damped angular frequency and corresponding

~ motion.

OR

Derive a relation to determine the radius of gyration of a compound pendulum. Why

“determination of acceleration due to gravity is more accurate from a compound pendulum
“than a simple pendulum? '

A circuithas L=12mH, C=1.6 pFand R=1.5Q

a) After what time t, will the amplitude of the charge oscillatons drop to one half of its
initial value?

" b) To how many periods of oscillation does this correspond?

3. What are particle velocity and wave velocity? Find the relation between them.

4. What is chromatic aberration of a lens? Obtain the condition of achromatism in the case

of combination of two lens of the same material.

What is diffraction of light? Explain how can you obtain the wavelength of light using a
diffraction grating.

OR

Define interference of light. Analytically explain the condition for maximum and
minimum intensity and hence show graphically the variation of intensity with phase
angle. '

A screen is placed 2m away from a narow slit which is illuminated with light of
wavelength 6000A°. If the first minimum lies 5 mm on either side of the central
maximum, calculate the slit width.

Find the specific rotation of a given sample of sugar solution if the plane of polarization is

turned through an angle 25.2°. The Jength of the fube containing 15% sugar solution is
20 cm.

Calculate the numerical aperture and acceptance angle of optical fiber in which refractive
index of core is 1.62 and that of cladding is 1.52.

" Subject - Engincering Physics GHA0) .




9. Give the general method to calculate the electric field due to continuous charge
distribution. Use it to calculate the electric field intensity at a perpendicular distance ‘y’
from the infinite rod having a linear charge density A.

OR

What is electric field? Calculate the electric field at a distance x from the center of ringof

charge. Show that if a negative charge —q is placed near the center of charged ring, the
motion of charge —q will be simple harmonic. : '

10. A parallel plate capacitor has a capacitance of 110 pF, with a plate area of 90 em’ is filled
with a substance of dielectric constant k = 5.5. A potential difference of 50 V is
maintained between plates, Determine: ‘

a) The electrifield strength in the dielectrics.
b) The magnitude of free charge on the plate.
¢) The magnitude of induced surface charge.
d) The magnitude of polarization vector. | _
11. Discuss microscopic view of conduction. Show that resistivity and conductivity are
independent of applied field and depends on nature of material.

12, Compare Biot-Savart law with Amper®s law to calculate magnetic field due to current
carrying conductor. Calculate the magnetic flux density at an axial distance ‘x” from the
centre of the coil of radius ‘R’ carrying a current ‘i’.

OR
Describe the working mechanism of cyclotron. Find the expression for makimtlm energy
of a.rotating ‘particles in a ‘cyclotron. Write-its limitation. How ean you overcome its
limitation? s
13. A long circular coil consisting of 100 turns with diameter 1.2 m carries a current of SA.

a) Calculate the magnetic ﬂeId at,‘a“po‘int along the axis 80 cm from the center. -
b) At what distance from the center, along the axis, the magnitude of field is 1/8 times its
value at the center? , o ' ‘ N
14. A uniform magnetic field of strength 8.0 T is applied perpendicularly on a rectangular
metal strip of width 2.0 mm and thickness 15.0 pm. A current of 1.5A is passed along the

length of strip and a transverse voltage equal to 350pV is measured across its width.
Calculate ' ‘ '

a) The average velocity of the electron in the metal.
b) The number of conduction electron per unit volume in this metal.

15. Mention the Maxwell’s electromagnetic equations in integral and differential form. Show
that the electromagnetic wave propagate with the speed of light in free space.

16. A particle of mass M is confined in one dimensional infinitely deep potential well of
width ‘L’. Calculate the wave function and energy eigen value. Hence draw the wave
function and its corresponding probability density for first three Quantum number.

ok
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Attempt All questions.
All questions carry equal marks.
Assume suitable data gf n%essary
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.

~Derive the time pcnod of physxcal pendulum Show that its time period is mmunum when
lencth of pcnduhm is equal to radlus of gyration. :
‘ OR
"Derive 2 dxfferentxal equatlon for LO oscillation. Show that the naxmum values of
electric and magnetic energies stored in LC circuit in equal.

., Asolid sphere of mass 3kg and diameter 0. 20m is suspended on a wire. Fmd the permd of .
. “angular oscillation for small d1splacements if the torsmnal constant of the wire is

' 6x10°Nm/rad.
. A string has linear mass dens1ty 530g/m . and tension SON. We send a sinusiodal wave
with frequency 120Hz and amplitude 6.5mm along the string. At what average rate does

the wave transport energy? »
. What are Newton's rings? Give thc necessaxy theory for the detenmnatxon of reﬁractwe
index of hqmd using Newton's nng method. . .
- . OR

Wﬁat'xs double refraction? Shov&"r that linearly; and circulaly polarized light are the special’
cases of elhpt;caliy polarized light. :

5. Light is incident. normaﬂy on a grating 0.5cm w1de wrth 23
: separatmn for the principle maxima of two sodmm lines (M 5 89.0nm and A=

in thc first order. Are the two lines resolved?
6. Show that ‘diameter of the cu'cle of least confuswn is mdependent of the focal length of -
lens in the case when object is at infinity. : :

7. Two lenses of focal length +5.5cm and +4.5cm are beparated by a finite distance. Fmd the
posmon of pnncxple pomts if the combination satisfies the condmon of achromatism.

'8, Define optical fiber.: Derive the expressmn_, for acceptance angle’ and numerical aperture
of op‘xcal fiber.. -
9. Prove that the electric ﬁeld due toa short dxpole at a point on ax1al line is twice that on )
the equatonal line. :

00 lines. Find the angular .
=589. 6nm) B

OR.

stcuss Gauss's law in electrostaucs Find the electric field intensity at a pomt outsxde
and msxde the uniformly cnarged non- conducimc sphere of radius R. ’



- 10. A capacxtor of capacuance C is dxscharged through a resistor of res1stance R After how -

many txme constants is the stored energy Y of its mmal value.

11. DISCUSS a mlcroscoplc view. of Ohm's law. and show that resistivity of a conductor is o

mdependent of the external electnc field.

‘ 12, Derive the expressmn of magneuc flux densxty at a point on the axis of a cucular (:011

carrymg current with N number of turns. Explain how the coil behaves for large dxstance
OR - ‘ B

Show that the electncal energy dens1ty and the magnetxc energy densny are proportwnal -

 to square of their correspondlng ﬁelds

13 Deuterons in cyclotron describe a circle of radlus 0 32m Just before emergmg from dees I

‘The frequency of the applied emf is 10 MHz. Find the flux dens1ty of the magnetic field

_and velocny of - deuterons emergmg out of the cyclotrons (Mass of deuteron is :

3.32x10° 7kg)

14, Fmd an expressmn of the self mductance of a tormd havmg N number of turns radms r

and carrymg current i ‘ ‘ :
15. The maxxmum electric ﬁeid 20m from an 1sotroplc pomt sotirce 1s 1. 5V/m Determme‘ .
" 2) the maximum value of magnetxc ﬁeld ' |

)] average mter131ty of light
c) ‘powerof the source.

716, Prove. that the energy levels are. quanﬂzea when an electron is conﬁned m an’ mfnute

potenual well of w1dtha AR
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

- All guestions carry equal marks.

Assume suitable data if necessary.

Deduce the formula for the time period of compound pendulum and show that it is

minimum when length of the pendulum is equal to radius of gyration.
Or,

Develop a d1fferent1ai equation of forced oscillations in LCR series circuit and find an
expresswn for resonant frequency.

A strmg has linear density 525gm/m and tension 45N. When a smusmdal wave of |

frequency 120Hz and amplitude 8.5inm is sent along the string, at what average rate does
the wave transport energy.

What is meant by reverberation time. Detive the relation of sabine's formula. Also explam
the growth and decay of sound in a hall. -

What is chromatic aberration? Derive an expressxon for the condition of achromatism of
two thin lenses in contract. : _ :

What do you mean by coherent sources? Derive necessary theory of interference due to
wedge shape thin film.

The spacmg of a atemic planes in a crystal is 3.1x10°, When a monochromatxu beam of
X-ray is incident on them at incident angle $2°30' second order image is produced,

calculate the glancing angle for the 4™ order image. :

A 200mm long glass tube is filled with a solution of sugar, containing 15 gram of sugar in
100m! of water. The plane of polarized light, passing through this solution, is rotated
though 20° 30", Find the specific rotation of sugar.

An optical fiber has numerical aperture 0.22 and refractive index change 0.012. What are
the values of refractive index of core and cladding?

Define the term quadrupole. Derive the relation of the electric potential due to linear

- quadruple along its axial line.

OR
Derive an expression for electric field intensity due to the non-conducting spherically

symmetric charge distribution of radius R at point (i) inside sphere (ii) outside sphere by

using Gauss law. Also write down the significance of Gaussian surface.



10 Two similar baHs of mass m and charge q are hanging from silk thread of length /. These

two balls are fepelled by angle 26, prove that the separation of the balls as

_ 2 173
X= { g+ J , assuming 8 is very small.
2mgamg |

11. An electron with kinetic energy 2.5 KeV circles in a plane perpendicular to a uniform -
- magnetic field. The radius of the orbit is 25¢m. Calculate (i) the speed of the electron (@i) '

the flux density of magnetic field (iii) the number of revolutions per second.

12, What is the average time between collisioris of free electrons in copper wire? Given,

-+ atomic weight = 63 %m/mol, denisty = 9gm/om’, resistivity = 1,710 *Qm and Avogadro's
10 = 6.02x10* mol™, : : | : .
. 13, State and explain Biot and Savart's law. Derive an expression for magrietic field due to
current carrying circular loop at axial line. - o *
SO | OR - R
‘Derive an expression for the growth and decay of current in LR circuit. Explain the
meaning of inductive time constant. :

14. A 10eV electron is circulating in a plane at right angles to a uniform field of magnetic
' induction of 1x10™* Wb/m?, Calculate its orbital radius, ¢yclotron frequency and period of
_revolution, ‘ S e

1SSun ligﬂi just outside the earth in atmosphere has an intensity of 1.4kW/m?. Caleulate the

. maximum electric and magnetic fields for sun light, assuming it to be a plane wave,
©Given ¢=2.99x10%m/s. : e T

 16.Show that energy of an electron that is confined in the infinite potential 'well is guantized

_and sketch that energy level and wave function diagram for n=1, 2 and 3 for that well.”
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v Czndidates are required to give their answers in thelr own words as far as practicable.

v Attempt All questions. : . . o

v All questions carry equal marks.

v ‘Assume's;gimbi’e data if necessary.

1. Define point of suspension & osciﬂaﬁpﬁ of ber pendulum & show fiat they are
interchangeable. Also chow that the time period will be minimum, when these points a1e
equidistance from centre of gravity. '

R v O1, ’ R
What is dampedosciﬁaﬁon?‘ Develop a relation fordaini:ed:frequency in LCR oscillation.
Hence discuss the ynderdamped, Gvez:damyed and critically damped oscillations..
“fn an oscillation, the amplitede drops fo 1/e of its original amplitode in 30sec. Find the

0 relaxation time. Also, obtain the

o7 ppplitnde.- _
. The yeyerbsration sime for an empty hall is 1.5 sec. With
- hall,the :;sv,ezberaﬁcn time fails to 1.4 secs. Find the number of persons
- hatl if the reverberation time falls to 1.312 sec. ' B

" Discuss fhe similatities & difference of Young's double s

A coaxial lens system placed in air has two lens

i

. TRIBHUVAN UNIVERSITY Mixam.

BE

INSTITUTE OF ENGINEERING Level

BEL, BEX, BEL

by a distance 24cm. Find the position of the cardinal points.

What is Newton's Ring? How ca it be used to determine th
liguid?
Orx,
&ffraction. Interrelate the discussion to explain the formation of spe
a single shit.

Show the intensity in the first and second order in a single
approxirmately to 4.5% and 1.6% of its central maxima.

Two polarizing sheets are placed together with their transmission

each of the other axes. Find the fraction of incid:
by the combination.

What is the fiber optics? Discuss the physics behind the optical fi

an expression for acceptance angle of an optical fibet.

Define electric quadrupole and quadrupole moment. Hence,

electric field intensity due to the guadrupole at axial line.
Or,

State and prove the Gauss's law in electrostatics. Apply thi

field intensity ata point inside the uniformly charged non conduct

ime required to dropthe amplitade to 1/e? of the original

500 andiences present in the
present in the

of focal fength 36om & 12em sepmigé‘

e refractive index of the

lit interference & single slit
ctra by diffraction int

shif diffraction reduced

axes.crossed. A third

* cheet is inserted between them with its transmission axis ot an angle of 45° with respecito
ent unpolarised light jntensity transmitied

ber transmission. Derive

deiermine the expression for

is law to determine the electric
ing solid sphere.
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Candidates are required t0 give their answers sn their own words as far as practicable.
Attempt ALL questions. ’ - :

Al questions carty equal marks.

“Ussume suifable data if necessary.

LS

1. Derive an expression for the time period of a physical pcnduium' and
intexchangeabiiity of the center of osciﬁa;ipnﬁapdsuspension, . '
Give the necessary theory of forced éiectromagnsﬁc"oséiﬂationAand deduce the condition
for Tesopance amplitude in LCR series oircuit with ac source. . o '
2. Wiite ‘down _ the characteristics of -simple- harmonic progressive Wave. Derive an

expression. of energy of a progressive Wave.

cm form equilibrium position and then released? -

¥

" focal length 0.3m and both lenses are of same materiel. The combination of lenses
‘value of fy and £

Prove that in reflected light diameters of the dark rings ar¢ proportional to the square 100t
of natural numbers. '
OR

‘ What is double refraction of light? Using the concept of double refraction, show that the
plane polarized light and circularly polarized light are the special cases of elliptically
polarized light. ' '

6. Aplane transmission grating of width 6 “om has 5000 lines/cm. Find the tesolving power
 of grating for second order spectrur and the smallest wavelength difference that'can be

' resolved for light of wavelength 5000 ;X .

7. A plano-convex lens of radius 300 cm is placed on an opticélly flat glass plate and is
illuminated by monochromatic light. The diameter of the g% datk ring in the transmitted

system is 0.72 cm, Caleulate the wgvclength of light used.

8. Differentiate between LASER and white light. Why the light in ﬁe«-‘l\{e laser is produced

from Neon and not form Helium?

9. A ring shaped conductor with radius R carries a charge g uniformly distributed around it
 Find the electric field intensity at an axial point of ring at distance y form the centre. -

OR

' Deﬁne'capacitance. Give a general method to calculate capacitance of 2 capacitor. Find
expression for the capacitance of 2 cylindrical capacitor.

establish the

3. A spring is sttetched by 5 cm when aToad of l.kg; is suspended to the lower and {upper .
.~ end of spring is fixed), What will be the maximum veloeity of object ifit is pulled down

Two thin lenses of focal lengths f; and 2 separated by a distance & ane:an equivalent o

. satisfies the condition of achromatism and rinimization of spherical aberration. Find the

- Explain the formation of Newton’s ring in reflected system of moriochromatic Tight. kS




10. An electric dipole consists of harges 10uC and -10uC separated by a distance of Imm,
What is the maximum tor rque experienced by the dxpole if piaced in the umfonn e!ecinc
field of i mtensﬁy 400 Wcm?

11. Calculate the (i) mean fres time and: (n) mean free path brstwcen c{)llismns for the’ i e

conduction electrons in copper. having eleatron dens:.ty 8.5%10% /m® and resistivity
1.7x10® Om. Charge of e!ectron 1 GXIO C mass of elef‘tron 9 Ixm 3 kg, effective
speed ofelectronlﬁxm mfs: < :

12, Using Ampere Jaw; calculate the. nmgnetm field ms:de, outsxde and on 'the surface ofa
long current carrying conductor and hence plot a graph between the magnetic field and S

~ the distance from the center of the conductor.
0;.‘?{

Show that the energy pﬁr unit vgiume m an eiectnr' ﬁeid; ahd;» magnetic ﬁeld" are -

pﬂopomanai to the sqx.are of their f’ ‘

13. A series circuit has 25 ohm res1stance and 0 1 hen:ry xndwfance Wha’!; wﬂl be mmal rate g
of increase of current if the circuit containg. a *QV sf:eady seurce‘? ‘%a’t tme is mqmad '

for the current to attam a value ei'“ ﬂ!mA?

4 A Wrre of kmgth L carries a curs:ent I If the wire 1s fo"med mto a cm:ular coll Jthﬂn th*‘h
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions: - ' - S
v All questions carty equal marks.

ey

v Assume suitable data if necessary.

1 Define torsional pendulum. Derive an expression for its time period. Explain why the
time period of the torsional péndulum remains uhaffected evendf the amplitude is lazge.
What'is a damped EM oscillations? \Which factor in the circuit is responsible 0 produce
such a motion? Derive 2 differential equation for this motion and wiite its solution. “What
will be the remedy of such motion to make it smooth? S o
. A meter stick swings as 2 compound pendulum when suspended from one of its end:
- Caleulate (&) period of the oscillations and (b) equivalent length of the simple pendulum
that would have the same period. i L R
. Mention “the conditions for good acoustics of a hall end derive an expression for
- reverberation time. | : e
. Why Newton’s interference fringes are circular? Derive an expression for radius of the
Newtor’s ring due to the transmitted light. 2
. OR :
Define dispersive and resolving power of a diffraction grating. Derive an expression. for
the resolving power of the grating having N slits. _ , '
5. A plaxie transmission grating having 5000 lines/cm is used to obtaina spesm-um of ’light
from a sodium lamp in the second order. Calculate the angular separation between the
two sodium lines whose wavelengths are 589 nm and 589.6 nm. -

6. Calculate the specific rotation if the plane of polarization is turned through 30.5°

traversing 25 cm length of 10% sugar solution. 7
7. Define an optical’ fiber and mention ifs types. Explain the numerical aperture: and

acceptance angle for the optical fiber and derive the expression to establish a relationship

between them. ' '

8. Dispersive powers for crown and flint glass lenses are 0.015 and 0.030 respectively. How
can you design an achromatic contact of the lenses of focal length 50 era?

9. What is an electric Quadmpole?' Derive an expression for the electric potential at any

point on the axial line at a distance ‘¢ from the centre of a short Quadrupole, Also, show
that the electric potential at that point is inversely proporiional to "

OR

Discuss the modification of Gauss law due fo the presence of the dielectrics and derive a
selation among displacement vector, polarization vector and the electric field.



14, ’What is magﬁetac flux densatv at ﬁze ce:atés

1}0”"Avpart,c;’é of cbarge —~q and mass mis placed midway between two equai posmve charges

qo- of separation d. If the negative charge executes SHM between the posﬂwe eharge_s ,

theri derive an expressmn for the ﬁme penﬂd of the oscillations,

11. Calculate- the mean free time and mean free path, between the coihsmns for the free

electrons i Jn copper with number densxty of the eiecfro*l 85 x 10% m* and resistivity.

1.7 % ig® ohm~m(e=16><1ﬂ’ Cme 9}’&1(}- kgandeff tlvespcedefthe’,

“electron = 1.6 x 10° mf’s}

12. Define the cyclctron and cyclotron freqaency show that energy af a cha'rged partmle m a‘

cydotmn is mdependen* to the oscillating electric field.

ORr
State Ampere s law in magnetism Calcui&e thv mugnetm field QUiSIdw and mszde a
current c;.zrrymg kmg s;razvhi condun.tcr -

13. An inductance of an mducto“ L conﬂected to a battery 0f emf £ thmugh a x’eszstor cf :

resistance R, Show that the i . _8CrOSS the mducter affer time tis Vy = se"(m" At what
time. the D ﬂ aoross the mductor is aqual tqthe T d across thes zesmtor su»h that i = 10:'2

tums caﬂ'ymg curreﬁi of 10A?

of a circ 'ar ”oﬂ of radms 9 cm aad Wﬁh .’2@ .
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v Assume suitable data if necessary.

1) Deduce the time period of a simple harmonic vibration. Ex?léﬁﬁ th/ a loaded bus is more
' (3+2)

-

ncemfﬁrtabie than an empty bus.

on with its differential equaﬁm.:Writc the relation for the frequency

give & rough sketch of the fesonance curve. o (34D
of a sinusoidal sound wave in air of a frequency of 1.5 KHz

* where density of air is 1.29kg/m’. , )

. 2) Explain forced oscillat
4 dependent amplitude and hence

ate the average amplituide
“ind average intensity 10-5Wiem

es of a hall and discuss the iethod to improve these
' ' ; &)
d resolving powers of a Grating. Two spectral - .
y where Ab<<A. Show that theirangular - .

- Give an accotnt of bad acoustic propert]
Explain the physical meaning of Dispersive an
lines have wavelengths X and A+AN respectivel
sepatation AR in a grating spectrometer is AG = \’Zd_‘%——, where*d’ and *m’ are grating

i - EY o2 . L e
7.

elements and no. of order respectively.” o (243)
Or .

“Central spot is dark in reflected system” and “Fringes get

explain. Is it possible to make central spot bright in

In newton’s ring experiment,

closer as the no. of order increased”
-~ reflected system? }f so how?

5) A soap fitm 5%10°° om thick is viewed at an angle of 3510 the normal, Find the _

wavelength of the visible light which will be absent from the reflected light. (5)

is on a calcite crystal of certain thickness. The emerging

6) Lightof wavelength 580nm fal
st be the thickness of such crystal? 5

light is circularly polarized. What mu

7) Calculate the focal length of combination of two thin lenses of focal length fiand 5
separated by 2 distance‘d”, Find the position of two principal points. 5)
ows the propagation of light through the step and graded index

8) Trace the ray diagram that sh
ng in an optical fiber. (3+2)

optical fiber. Write the importance of setf-focust



9} Charge of umfarm density p“3.2;1C/m f“ lisa non-conductmg so!'d sphere of rad;us of 5 0
~em.What is the magmtude of the electnc ﬁeld a) at3, 5 cm b} 8.0.em from the spherﬂ s

‘ certer c . o - . _ )

’I"wo large «paraite! p!ates are sg parated b;y a dzstance of Scm .The piates havfa equal but

~ opposite charges that create anelectric field in the region between the plates. An a!pha .

particle (g=3.2%10"° C, m= 6.68*10%kg) is released from the: positivelycharged plate; and

it strikes the negativelycharged. plate 2165 sec Iater ~Assuming that the-eléctric-feld: v

between piates s umform az‘d perpendmuiar to. fhe p!ates what is tne stren cth of ele
‘ aeki? , ‘ o : NS :

I 6) Ca leulate the poient:ai ata pomt due toa uﬂ’f{;ﬂn hre of charge ef’ iengsh Lata dxstance D R
from its one snd wh;ch izes in tae psrpend!cuiar lane. ) S ‘(5) '

i i)E:apiam how e!ectﬁc energy is stored ina cap cztor and derave an. expresqwn ﬁ}r energy
dﬁnsﬁyafe!ecmcfaid R B N ] A (2+3) ‘

Sem wh&re tna. agne
héthe magmtudef F induce

property of k

What is Haii Effect? Wrxte its 1mportance Shew that the hall c@eﬁ‘ e:ent RH = -l!nc, w’fiere |
~ the symbo?s have their own meanmgs ‘ - e (i+]+3) >

: IS} The Sun de{ vers Ebout 1{)3 ‘/’m of enaxgy to.the ear‘h’s surf‘acg hxfbugh EM "‘ diation
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Candidates are required to give their answers in their own words as. far as practicéblee

v
v Attempt Al questions.

v All questions carry equal marks.

v Assume suitable data if necessary.

1. Describe L.C oscillation qualitatively by using necessary circuits and graph.

OR

Define the terms sharpness of resonance and quality factor. Derive the relation of quality
: factor in terms of band width. : ,
. 2.~ Define transverse wave. Develop a differential equation of the wave in a siretched string
+ and then find the velocity of transverse wave. _
A ré%%ﬁiberaﬁonlime of 2.3 sec is observed in a hall of volume 5500 m’. The sound
absorbing surface of the hall has an area of 750 m?. Calculate the average absorption
- coefficient. ' _ '
. What are constructive and destructive interference? Prove that the path difference for
© constructive interference is integer multiple of A and that for déstructive interference is

~ odd integer multiple of A/2.
: OR ‘
How can you distinguish the plane, circularly and elliptically polarized light by using
nicol prised and wave plate?
5. What is diffiaction of light? Explair’ the dispersive power and resolving power of a
t} diffraction grating. Derive the relation and also relate them. :

6. A 30 cm long polarimeter tube containing 50 em® of sugar solution produces an optical
rotation 14.5° when placed on a polarimeter tube. If the specific rotation of sugar solution
is 65°, calculate the quantity of sugar contained in the tube. )

7 Two thin converging lenses of focal lengths 30 cm and 40 cm respectively are placed

- co-oxially in air separated by a distance of 20 cm. An object is placed 40 cm in front of
the first lens. Find the position and nature of the image. :

8. What is optical fiber? Explain numerical aperture and acceptance angle. Also compare the
attenuation property efficiency and cost of single mode and multimode optical fibers.

9. What is electrical dipole and dipole moment? Derive an expression of the electric field
intensity at a point due to dipole at equatorial line?




10, 'De'ﬁné the thfeé 'eléctii;:.ﬁvecforé E,P,'D and dc\"elop a relatioq'between them.
A cyhndncal capac1tor has radii 2’ and 'b". Show that half the energy stored 11es mﬁnn the
R cynndez whose radius is r= N

11. What will be the conductmty of sodium metal havmg atonnc welght 22.9 and, dénsity
L. 013 0mfom ? The relaxation time of sodium metal is 3x107

12. What type of particles can be accelerated by a cyciotron? E*cplam the workmg of
. cyclotron and synchrotmn with their differences.

OR

D1ﬁerent1at3 between elecu“omagneuc induction and self-mduction Develop - an
expression for self-inductance of a teroid. : .

13, Using Ampere's law, calculate. the magnetic field inside, outside and on the surface of a
long current carrying conductor and hence plot a graph between the magnfmc field versus
distance from the center of the conductor..

14. Determine tbe energy. stor°d in an mductor A}so detennme the eneray densﬁy 111

magnetic ﬁeid

- “‘?pef cularfo the dlractmn of pmpag,aﬂon of the wavs. Calculate the radiatmn pressme
on it and maximum electric and magnetic field assocmted with the wave.

10 What are the. significances of wave-function? Usmff the wave function denve ard

expressmn far the time debendent Schmdmcrer wave. equatmn
¥k

dm “wave, transmz‘s 25 “Wm? of power:per- umt area.” The pia* surface area i
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v Candidates are required t0 give their answers in their own words as far as practicable. ‘
v Attempt All questions.- ' ,

v All questions carry equal marks.

v Assume suitable data if necessary.

1. Define géﬁi;ers of suspension and oscillation of a compound pendulum and show that they
are finfeth’aﬂgea‘ble, -What*length of the pendulum has its minimum time period? o

CUOR

Define SHM. Derive the expression ,f{): energy of SHM. Show that the KE and PE of
simple harmonically oscillating object changes with time however the total energy is
" invariant. . ' ' o .

2. .Wﬁat is LC csg;illation‘? Derive the differential equation. of free oscillation and compare
. its solution with mass spring system. ' S IR L

- What is piezoelectric effect? Describe the construction of a piezoelectric oscillator for

pr \}iﬁt’iﬂn of ulirasonic waves. : e

normally reflected light. Derive a relation for the fringe width on such -system of
. interference fringes. e

R Exp}.am»how interference fringes are formed by a-'th.iﬁ wedge shaped film examining by

A

4 o

i W ’ ’ N . - o .
\ C What is double refraction? Explain how would you use the phenomenon to produce linear

% polarized light and circularly polarized light. ' .

\ ~ 5, A diffraction grating used at normal incidence gives 2 line (540 nm). in a certain order
| supetposed on the violet line (405 nm) of the next higher order. How many lines per cm
I are there in the grating if the angle of diffraction is 30°7 '

| IS 2

6. In Rams@en’s eyepiece @ coaxial lens system is used. There are two lenses in air and are
of equal focal length of separated by a distance 2{73. Find positions of the ¢ardinal points.

7. Discuss the physical significance of pumerical aperture (NA). How does it depend on
refractive index of core and cladding? e

8. Calculate the thickness of doubly refracting plate cépable of producing & pafh differences

A : . : . . »
of 71- petween extraordinary and ordinary rays of wavelength 5890A. (Use wp = 1.53;

and = 1.54)

! "9, What is an electric dipole and dipole moment? Show that electric field for a short dipole
drops inversely t0 cube of the distance at any point from the dipole on an axial line.

| OR

‘What is an electric qudrupole? Calculate potential for points on the axis of the qudrupole.




10 Two pomt chaxges 6pc and ~24p,c are 18 cm apart in air. Locate the posmons of zero
potential on the line j Jommg the charges A

11. Two capacztors havmo capamtance ZS;LF and SpF are connected in parallel anid charged
w1th a'100V power supply. Calculate the total energy stored in the two capacitors.

12, Whai is superconductor‘? Explain crmcai magneuc field Descrxbe the charactenstms of
) superconductor ’ A

OR |
E}:plam Biot-Savart law. Show that a current oa.rrymg circular cod behaves asa magnetxc
dipole for a large distance. . _

13. Expiam meamng of self mduct;on Lalculate mduc*ance for a soleno:d aﬁd Tormd

- 14. Deuterons in 4 cyclotron describe # circle of radfus 0.32.m just.before. et "erbing‘ frﬁm
“dees. The ﬁ'equencv ‘of the apphed e ] Tind the agnetic
- field and the eﬁergy‘ of deuterons emergmv out: of the cyclﬂtron .(mass of 'deuterons =
332x107kg) S

15 ’What are Maxweiiss equataons‘? Usmg Maxwell equatlans enve;elactromagnetm {em)
wave equation in dielectric med.um Prove that em wave traveis Wlth velecﬂy 1ess than
v velec;ty of iwht in such mﬁchu;n
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v Candidates ar¢ required to give their answers.in their own words as far as practicable.
v Attempt All questions. . o - ' '
v All questions carry equal marks.

v Assume suitable data if necessary.

1. Deﬁﬁecompomd péndulum. Show that the motion of torsional pendulum follows ,angxi-_lar..,‘,

SHM. Useitto »ﬁnd”meduius}of rigidity of a given wire.
TR

prove that LC circuit is an analogy of spring mass _systemeéﬁée"préve thal maximum

energy stored in the capacitor is equal to 'rma};hmini enéfgys‘torad in inductor.-

5 Iftherel axéﬁo n time of & damped b@mgnjﬁ; bg_{iilla;téf is 50 sec, find the time in whichthe.

amplitude falls to — times the initial value and energy of the system falls to- —-14 of its
e ‘ ' L R SRR -

initial value.

oo'é;nvhas dimensions of 6x4xSm. Find (2) the mean free path of the sound wave in the

Foom. (Given, velocity of sound in air is 330ms™).

| §Write down the conditions for interference ‘of light? Give the necessary theory for the
nterference in thin film due to reflected light. - o ‘
o | OR

with mathematical calculation.

5. A grating with 250 grooves/mm is used with an incandensent 1ight: sgurce.»AssLxme Visibie |

spectrum t0 range in wavelength from 400 to 700 nm. In how many orders can one see

the entire visible spectrum? - .

6. Newion’s rings formed by sodium light viewed normally. What is the order of dark ring
which will have double the diameter of 50 ring? |

7. What do you mean by population inversion and pumping? Describe the working of He-
Ne laser with the help of energy level diagrant. L .
aberration. Discuss in brief how can we minimize . chromatic Aberration in the
combination of lenses. ' ' L

g, ‘What is chromatic Aberration? Show that a single lens is always accompanied with such

9, Derive an expression for_ the electric potential at a point P at an axial distance %{ from.
center of the ring of radius ‘a’ and linear charge density A. Hence develop the expression
for electric field intensity at the same point. : '
OR

Prove that the electric field due to a short dipole at a point on axial line is twice that on
the equatorial line. o

“voom {b) the number of reflections per second made by sound wave with the walls of the -

“Describe how will you produce linearly; circularly and §1lipticallj polarized light. Exfalam o




10. Chargeof umferm yolumé deﬁsnyp=32 wC/m’ fills a non conducting 'solid sp%iefe of
radius 5 cm. What is the magnitud‘e of the e‘Iectric ﬁeld 3 cm “"r‘om the sphere’s center?
1. A parallel ’plate capacxtor has a cana<31tance of 100 [,LF a plate area of 100 cm® and a foica

dielectric. At 50 volts potential differerice calculate (a) E in the mica (b) the free charge
‘on the plates and (c) the. mduced surface: charcre [Dielectric’ constant fer mlca, k=5, 4}

" 12. What will be the conductlvlty of sgdmm me‘i:al havmcr electron denmty ? 5><1023 m and
relaxation tlme 3><10 sec‘? R ‘

.'13 Derive an ﬁmpf@SSlOﬁ for ’-Iali Voltace How do you dxfferentlate the type of chargc'-, ‘

camer fmm the result of Hali expemraﬁnt‘? What is Hali remstance?
OR

Derive the relatmn for tise and. faﬁ fff cu*ent inLR cucmt Piot a graph between current'
 and time and expiam the figure.

14. A pdraﬂek piatc capacxtor Wii‘h cwcular a;;;lates 1s‘be*"w:chaw ed

equa‘txons m vacumn Fmd fheir plans wave s

16. Write down Scivrodmvez time- depe—xdem and ume md pundent wave equat:ons Prave .
that the.energy levels are quantized when'fﬁle e!yctron is. Gonﬁued In, an. mﬁmte potential'j

wdl of width ‘a’.
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v" Candidates are requiréd to give their answers in their own words as far as practicable.

v Attempt All questions.

v All questions carry equal marks.

v Assume suitable data if necessary.

1. Write the differences betwieen mec%l'“ﬁ{ia oscillation and“e.m. oscillation. Set up the

differential equation of damped harmonic mechanical gscillation, Obtain the relation for

frequency of such oscillation. Hence explain the conditions for different types of damped

oscillation _ o

-Déﬁne‘: sharpness of resonance. Derive, the relation for current amplitude of forced e-m

ator.. ... o T SR

- What re ‘the -measures of good acoustic building? Show that the reverberation time - -

“decrease with increase i1 absorbing factors ina hall. o S

TWO, thiri lenses of focal [éngth f1 and f2 separated by a distance having an equivalent

) Jength 50 cm. The combination satisfies the condition for no chromatic aberration

d minimum spherical aberration. Find the separation between the two lenses if both ©

nsés are of same materials. 3 : _ ST

4, Prove that the intensity, of first maxima is 4.54% of the central maxima in Fraunhoffers -
single slit diffraction. T e : B

‘ Or - o e
Write the physical meaning of dispersive POwer and resolving power of g‘ratingu.}Shéw
{hat resolving power i irectly proportional to the total numaber of ulings on the grating.

5. Newton's Rings arrangerment is used with 2 source emitting two wavelength & and Ag. It
is found that the n dark ting due 1 A1 coincides with (n+1)th dark ring to As. Find the
“diameter of A dark dng (M= 5x107 cm, Ay =5.9% 107 cm radius of cutvature of the lens
‘R =90 em). - '
A quartz crystal has refractive indices 1.553 and 1.544, Calculate the thickness of a
quarter wave plate for sodiom light of wavelength 5890A°. h '

o

7. Explain the terms stimulated emission, population inversion, opti'caly pumpiingz and
metastable. Explain working principle of He-Neilaser. '

8. A heavy circular ring of radius R oscillates in a vertical plane about 2 horizontal axis at a
distance x from the center. Show that the tirne period is minimum when x =R




9. Derive. thes

+10. Derive the relation for rise and fall ‘of current in. charging-and discharging of capacitor
. through Tesistor. Plot graphs between current and i .

15 Define Poynting vector. Prove thatS'=

Derive,the:te aﬁén For potential at any point due ‘i‘ﬁ_' an e}ecmdlpele and show that no
ok dono i briging a charge fom nfinty o ol o he peprmtion i

- A plastic rod Vc_éz_ztains umformlydxstnbuted(} charge. The rod has been bent in-120°
circular arc of radius 't' as shown in figure below. Prove thatthe electric feld: intensity at - .
the center of bent rod is E = ——% L

4733,}'1' -

5

e and explain the figies.

_ﬁﬁiﬁiiﬁi}%:,iﬂf".-é&'Iiéiiﬁc;t;brg‘;{usi;zggi;‘i@rgésqqu view. From yo

* explain ‘why resistivity -of a conductor - increase - with necessary
- temperafure. " - S . . R F AR

re's law? Derive the expres
conductor carrying currer

16. Discuss the significance. of the Wave':ﬁmcﬂeg_uand}deducer,::the “time independent .
Schrodinggr’s wave eqﬁat‘ion.»‘ R s A R
L ) ok
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v Candidates areTequired to give their answers in their own words as far as practicabie. - -
v Attempt AL questions.. : ‘

v All questions carry equal marks.. .

v Assume suitable data if necessary.

{. Differentiate between bar ﬁendﬁium and torsional pendulum. Prove that there exists four
' collinear points in bar pendulumi - s :
Prove that LC circuit is an analogy of simple harmonic motion and hence prove that

- maximum energy stored in electric field is equal to-maximum energy stored in magnetic

, ',ﬁgld. : e ' o R
1 simple harmomc motion, when the displacemant:-isaoaefhalf , th;e;}amp_lbi{m@e, what
of the total energy is KE and what fraction.is PE? At what displacement is the
hatf KE and half PE? o S :
\ Source of sound has a frequency of 756 Hz and amplitude of 0.50 cm, calculate the
netgy flow across a square cm per sec. The velocity of sound in air is 330 mfs and

rove that in_terfe&nce in thin film of reflected and transmitted light are complementary -

to each other. ' : . o
What is diffraction of light? Discuss the intensity distribution with special reference 10
diffraction of light in a single slit: - _ K '

5. Two thin converging lenses of focal lengths 30 cm and 40 cm respectively are placed co-

axially in air separated by a distanice of 20 cm. An object is placed 40 cm in front of the
. first lens. Find the position and nafure of the imnage. : , :
6. A 200 mm long tube -nd contaititng 48 cm’ of sugar solution produces an optical rotation
of 11° when placed in @ saccharimeter.‘If the specific rotation of sugat solution is 66°,
calculate the quantity of sugar contained in the tube in the form of a solution. '

7. Tn a Newton's ring experiment the diameter of the 1™ ting changes from 1.40 cm to 1.27
cm when a liquid is introduced between the-lens and the plate. Calculate the refractive

index of the liquid.
8. What is an optical fiber? Show that Numerical aperture of an optical fiber is given by the
expression, NA = py2A , where the symbols carry their usual meanings.
9. Determine the electric field at a distance Z on the central axis from the center of a charged
ring. Also, find the maximum value of electric field.
OR

" Calculate the potential at any point due to an electric dipoie. Also, find the po’tentieil on
the axial line. '




10. 0ver -ceriam ‘region of space. the electric patennai is v = 15%-3x"y+12y2* Find the
expression for the x, y and z components of the electric field over this region. Vﬁ"a‘t isthe
magmmde of the f ﬁeid at me pomt P that has ccordmaﬁm {I 0, —2} rn'?

11. Write the genural' methods o' calculate the capamx.ance of a capacltor and nence”' -

determine the capac:tance of a cyimaucal capacxmr of mncr and outer radzi and b’
respecuvely S

12 Calculate the. dnft speed of eiectmns when 20 A cmrent is aupphed through a copper
ere of cmss~sechonal area 1 mm and electron denalty 10%m

13, Dstermme t,he energy stored inan: mductor Hence ‘prove-that: Lhe energy dersszty in
' magnetlc ﬁcid is directly pmpomonal to squaru of magnetm ﬁe,'{d s

“fmgwm ,

tenisity due to.a cizeul ing currentat

o lx-r A cepper str;p 3.0 cm wide. and 2.0 mm thick is placed in a m; :g»n If
~current of 150 A is 'setup in the. stnp, caleulate 51) Hall voItagf: and (ii) Hall m bx.lity z.f the
number of eieuh:om ppr umt Vcaume 13 8 4><102 m” and resgsﬁwg is 1 72><1(}“8 ahm-m
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Candidates are required to give their answers in their-own words as far as practicable.
Attempt All questions. =~ ' : , D
Al guestions carry equal marks.
“Assume suitable data if necessary.

Differentiate between bar pendulim and tossional pendulum. Using a torsional pendutum,

derive a relation for modulus of rigidity of the metallic wire.
Compare the damped and forced LCR oscillation. Derive the diﬁ‘erenﬁaz- gqgaﬁon' of -
_oscillation and compare it with driven mecharical oscillation © S R

at in @ bar pendulum, minimum time period is achieved if radius of gyrationis
to'the distance of point of suspension or point of ostillation frora center of oravity. -

% some fga‘a_grestgf acoustically good au@itgr’imﬁ : _Dsﬁve\Sabinéi's formula. .

‘thin pogvérgixfg'lenses of focal lengths 3 cm and 4 cm: :respecﬁv‘eiy,a‘rc placed
jally in air separated by a distance of 2 cm. An ohject is’placed at 4 cm in front of
lens. Locate the ‘positions of the principal points and final inage. T

‘What is polazizatioﬁ‘?@eﬂv_e; the relation for plane, elliptical aﬂ&:ﬁ-miiar pglarizea light. LA

, OR

What are the coherent sources of light? How such sotrees develop in lab? Show that the

.square of diameters of the o™ dark ring by the reflected light of Newton's ring is directly -

proportional to the natural number. &

Define acceptance angle and numerical aperture. In anoptical fiber, show that Numerical

© Aperture (NA) = teore¥(24), symbols have their usual meanings.

- In a Fraunhofer Single siit‘diffracﬁcn, a convex lens of focal length 20 cm ibs piaé:éd justz

after a slit of width 0.6 mm. If a plane wave of wavelength 6000A° falls on slit normally,

- calculate the separation between the second minima on sither side of central maximum. .

Calculate_ the mihi_nium no of lines per cm ina 25 em wide grati:ﬁg which. will just

resolve the sodium lines 5890 A- and 5896 A'in Scconé'biﬁder'specﬁ“aﬁiu oo :

A thin ring made of plastic of radius R.is uniformly charged with linear charge density )
Calculate the electric field intensity at any point at an axial distance y fiom the center. If
electron is constrained to be in axial line of the same ting, show that the motion of -

electron is SHM. 3
OR

Discuss the behavior of dielectrics in a paraliel plate capacitor. Based on Gauss law of
—_ =

. . - :
electrostatic in dielectric, show thatD =g, F+P , where symbols have their usual

meaning.




e s e e e st e ek o e g et e et b e .

t . P

show that p= ’m/ne 1:} where symbdié havé 1fhe1r usual mea.mngs 7 o
12, Give geqeral meﬁmd of ca.cuiatmg ,capac;tancc ci a capacl*or' L e the meihad fo

calculate the capacitance of a spherical capacifor.” -

13. A toroid has number of turns 1250, mtymal radius 5? mm, extema} radn.s 05 mm and
thzclm.ess of the ring 13 mm, calcu%ate the mductance.

14, Expim Hall effect, What resals you" »anydraw ﬁ-om “Hall expeiient! ¢
ex;,reasaon for the Hall veitage mar'uz:fentc ng spe

‘ 3
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~ Candidates are required to give their answers in their own words as far as practicable.
v Attempt Al questions. ] S ‘ RO
v All questions carry equal marks.
' Assume suitable data if necessory-
‘ 1. What is ‘tersional'pei_ldaluﬁl? Derive the sxpression for the time period of oscillation for this
pendulum, . - e - “ '
3 Prove that LC circuit is an analog of simple harmonic motion and hence show that maximum

energy. in capacitor is equal to meximurn energy in indu_c.tor, )
2. -If the relaxation time of 2 damped harmonic oscillator is 60 sec, find ihe time for which
- (a)-the amplitude falls to 1/e times the ?niﬁal‘ vahie. and (b) energy falls to 1{?? times the

initi Ivalug.

o of & small hall in BICC is 900s’. The ‘wall area of the hall is 150 n?, ceiling 2 . -
90 m’ and floor atea i 95 m>. The sound gbsorption coefficient for wall 18 0.04; for: .5

ng is 0.04 and for the floor is 0.08. Calculate the average sound ahsorption coefficient B
reverberation time.. : ‘ ’ : S

¢ are Newton's rings? How are they different from Haidinger fringes? Derive an
ession for the diameter of bright rings in transmitted light. How can you obtain'central
¢ dark in this system? ' : : 0T

T LT
ER > ) R

- Explain the dispersive electric field power and resolving power of a diffraction grating.
Derive their exp;essions and relate them. - S L.
5. What is the principle of double refraction? Establish the relation” for the production of - .
, ;inearly, elliptically and circularly polarized light. :
"6, “What is stimulated emission? Explain with a suitable energy fovel diagram, how He-Ne laser
. WQﬂ(S, | B b, . .. . \ . - - . . . " ) e o S
7. Two thin lenses of focal length fi, and separated by a distance ' have an equivalent focal o
“Jengtti 30 om and both lenses are of same material. The combination satisfies the condition of ‘
achromatism and minimum spherical aberration. Find the values of fiandf. - . .

8. Two glass plates enclosing a wedge-shaped air film touching &t one edge are separated‘by‘
wire of 0.03mm diameter af a distance of 15cm from the edge. Monochromatic light of
iwavelength 600 nm from a broad source falls normally on the film..Calculate the fiinge ~

width. _
9. Define electric dipole. Detérmine the electric potential at any point at a-distance.r from the
center of the dipole. - ' : :

Ok.

Find the expression for the electric fisld due to 2 ring of charge.of radius "a
from the center of the charged ring. . : -

" gt a distance "x"




LI S

10. Two fixed charves 107 e and: -3.28 pc are’ 61 Scm apart, where may a f%nrd charge be
located sothat no nét force acts on 11:‘?

11. Give general methed of calcuiaﬁng capamtancc ofa capacxtor, Use the method to calcuiate
the capacitance of a cyimdncal capacztor‘ : i .

12.Ca alculate the drifi speed ef électrons when EO A current 15 suaplzed through a copper wire of

CrOSS sectmnal area 1 n:;m and eiectmn dens;ty 8 5 ><10 '_ m_y _

13 State Biot-Savart Iaw. Derive an wxprussmn for the magnetic ﬁux densrty at a dxstance "x," on_ L

ﬂle axis of carcuiar coﬂ of radius "a" carrying current L
OR. B S
urrent in LR q;'i‘cuit;.{ Heia“cé explam.iﬁé ind;;cﬁve

~

Derive an. e};prﬂs_smn for rise and fall 'of
‘tzme cons%arat of this cireuit.

14, A partxcular eyviotron is demgne with Dees of radms R= 7Scm anfl with magnets
provxde afield of 1.5T. (a) To. ‘what. by ‘ﬁenay should the oscﬂiamr be'set if-deuterons are io
" be'acce ?:(b) What {s-the ‘maxinium. energy of d=marons that can be obtamed"

(Masscfdeutemsm332x10‘273cg) e

- 15 *’Whai is Poyntms vector’? vae that S = -—i-(Ex BJ

of

. e ...;_..-.,.1'




24 TRIB'HUVV'AN UNIVERSITY Exam. : 3 = e E200015.48
INSTITUTE-OF ENGINEERING | Level BE ' "Full Marks | 80
Examination Control Division | Programme PEL BEX.BCT.BIE. | Pags Marks | 32
' ' “Time

2071 Shawan o VYear /Part | 1/1

Subject- - Engineering Physics (SH402

RS

arads
a

. What is resonance? Formulate the. differential -equation;.of forced electromagnetic

Why is it important to study the reverberation time, before*

Candidates are required to give their answers 11 their own words as far as practicable.
Attempt All questions. ’ . ’

- All questions carry equal marks.:

Assume suitable data if necessdry.

Derive a relation to find the moment of inertia of a rigid body about ap axis passing
through its center of gravity using thé torsional pendulum. -
' )

oscillation. Then determine the expression for resonant frequency.

A string has a linear. density of 625 gr/m and is stretched w1th a tension SON. A wave,
whose frequency and amplitade are 160Hz and 10mm respectiy ‘
string. At whiat average rate.is the wave trgnsporting ‘energy along the string?

# Derive a relation for re

L

d soface area o thohall.

erberation time based on

OR

vely, is travelling along the

" 3 hrs.

onstruction of a Cinema *
rption coefficient, volume

\ ;'at hajjﬁpens_t@;ﬂié energ; when waves’pe;feﬁtly cancel ® each ofher in interference?
" Derive the relations for thin film interference by reflected light. - ' ' R

| Show that the diameters of the Newton’s rings when two surfaces ofradii R1 and RZarg ‘

‘pia(':ed in-contact are related by the relation (IR YR = (4nh/d%;), where n;sthe ,':’.

integer number of the fringes. _ _
A -grating with 250 grooves/mm is used with an incandescent light source. Assume the

visible spectrum to range in wavelength flom 400 to. 700 nm. In how many orders can one - -

see the entire visible spectrum?
Define. the polarization of light. Write its importance in different optical instruments.
Derive the relation for the thickness of quarter wave plate and half wave plate.

Two thin converging lenses of focal 1éngﬂ1 Jem and 4em ‘rgspeéti%ly are placed

coaxially in air and separated by distance of 2cm. An object is placed 4cm in front of the

firstlenis. Find the position of the nature of the image and its lateral magnification.

. A glass-clad fiber is made with a core glass of refractive index 1.55 and the cladding. is

doped to give a fractional index difference of 5.5x10*. Determine (i) Cladding index (ii)
the critical internal reflection angle (iii) the extemal critical acceptance angle and (iv)
numerical aperture (NA). T '

- A particle of charge -q and mass.m is placed midway between two equal positive charges

" qo of separation d. If the negative charge -q is displaced in perpendicular,direéﬁon;to the

_ line joining them and released. Show that the particle describes a SHM with a period.

To }_e_g_lzaﬂii
990

-

OR

§

What conclusion you can draw from your results.

~ Caleulate electric field at any point is axial distance due'to'a dipole and a quadrapole.,

SN S

S B S R S




finitely large cylinder

g 10. Chgrges ave umformly diatl‘lbu‘ted thidugh ot the mlume of
ylinder axis r <a is

“of ia dius “a’, Show the electn‘ 'ﬁeid ata dzstance ‘r’from"

/rp»»

gwen by E = T : where p 1s the volume charge danmty
“Eg

11 A cylmdncai capac:tor has radn a and b "Show that: half ﬁ‘e ;tor°d e;lec‘i:ac jpotenual'
energy hes wathm ac jimder whose radms 1s r= r L

Explam hail Etfect Dezive a relatmn for haH rasxstance. Frem tlns reiatlon e>fp1mn the .
meamng of quantization of hall resistance.

-

13 The'cmentdensﬁy in a'thvdrscal mre'ofrad s R=2 mm: “'”‘""f'onn‘ rossssectional
2 : : Sele




24 TRIBHUY AN-UNIVERSITY Exam. ew Back (2066 & Later Batch
INSTITUTE OF ENGINEERING Level BE , Fill Marks - | 80
Fxamination Control Division | programme g%ﬁiﬁ;im’f’ Pass Marks | 32
2070 Ashad | Year/ Part 1/1 Time’ 3 hrs.

Subject: - Engiﬁéering Physics (SH402)

"\?“\‘*\"\

Jroh
o

3

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

Attempt All questions.
All questions carry equal maricy
Assume suitable data if necessary.

Derive an expression for the time period of a physical Pendulum and establish the
1nte1cnangeab1hty of the. ccnter of oscxllanon and suspension
Give ihe- newbsary theory . of:forced: vibration and deduce the condltzon for resonance
amplitude. : ‘ -
; - OR
Show that the ﬁactmnai change in frequency of damped oscﬂla‘tlon is 1/ SQ whexe Q is
quality factor.

-The reverberaﬂon time for an empty hall is 1. 5 sec. With 500 audiences present in the
r'hail the‘ reverberation time falls to 1.4 sec. TFind the namber of persons presem n the hall
Y _rberauon time falls down to 1.312 sec.

o eaxmunt

‘OR

/raunhoffer's single slit diffraction. - o L
A beam of plane polarized light is converted m.to cucularly po},arlzed hght by passmg it

. through a crystal slice of thickness 3x10” m. Calculate the difference-in the refractive

‘indices of the two rays inside the crystal. Wavelength of hght is SOGnm

What are active medium population inversion and optical pumpmg‘7 Grve the Importance
in the study of LASER. Write a method for getting He-Ne LASER.

Write the physxcai meaning of disperswe power and resolving power of plane
transmission grating. Show that the product of the total nurnber of ruling and the order of

.~ the spectrum gives the resolving DOwer ¢ of the plane transmission grating.

Two thin identical convex lenses of focal length 8 cm and each are coaxial and 4 cm
apart. Find the principal points and the position of object for which image is formed at
infinity. .
What is electric quadrupole? Calculate the electric potential of a linear quadrupole of
separation 2z at an axial distance R from its center. '

OR
A ring radius "R" is carrying a uniformly distributed charge "gq". Find an expression for
electric field at any point on the axial line. Find the point at which electric field is
maximum.

i_how that thc 1nten31ty of second primary maxima is 1.62% of central maxmza i

hat is mterfarence‘? Explain the mtwnsﬁy distnbutwn in mterfereﬁce with mathematxcax -




10. A cytindrical resistor of radius 6 mm and length 2.5 om is made of material that has a
resistivity of ;4><10';5..£2.m, What.:axé (i)'._The.-ma_gn_i‘tud?_ of the current density and (ii) the
potential difference when the energy dissipation rate in the resistor is 2 Wait?.. .

1. A solenoid 2.6 m long and 1.3 em in diameter carries a current of 9A The magnetic field

inside thcsolenmd is 20mT. Find the length of the wire forming the solenoid... . -

12, Comparé the methods of Biot and Savart Law and Ampqre’s Law.to calcu.late‘ magnetic
fields due to current carrying condugctor. Calculate magnetic field at an axial distance "x"
~ from the center of the circular coil carrying current. B : S

13. In a Hall experiment, a current of 254 is passed
' : %Jy aflux of

mm thick and 3 m long. Caleulate the Hal ltage produces the width by a flu;
the conduction of silver is 6.8x lv-{)7é;mho¥m, estimatethcmobihty of the

Whmh is0.1

electrons in silver.

14, 'A;paraileiv‘.ﬁét;e -capacitor ‘with circulaf:"a;ﬁafesis charged by current " (a) What is the
magnitude of |B.ds in terms of goiagq‘_ibqt_;sa(agnf-ﬂ;g Plates if r = (a/S) from the center?

* What is the magnitude of induced magnétic field for r = {a/5) in terms of ‘displacement

current? BTN o IR e

15, Write kigxweil_cquétioﬁs,’iﬁ integral form. Convert them in differential form. Explain the
physmalmeanmgafeachequamn o i .

. 16. Describe the physidaii_gs,igniﬁ;:agge}qfa;h‘e»wave._-vfanbti‘_an:De‘r:i'srei<,a?n expression of time
- dependent Schrodinger equation, ' L : e

ook




. TRIBHUVAN UNIVERSITY TN Back

INSTITUTE OF ENGINEERING ~ |Level  |BE Marks | 40
Examination Control Division | Programme | All Except BAR | Pass Marks | 16 N
- 2080 Baishakh Year / Part { 1/1 Time 3hrs. |

" Subject:- Engineering Drawing [ (E40)

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

v The figures in the margin indicate Full Marks,

V" Assume suitable data if necessary.

1. Make a cycloid of a locus of points on the circumference of circle for one complete
rotation. When it rolls on a horizontal surface. Assume that the radius of a circle is 30

mm. {41

9 A circle of 50 mm diameter is held in such a way that it is perpendicular to the HP and
inclined to the VP at 35°. Draw its projections when a point on its circumference is nearer

to the VP is 30 mm above the HP and 15 mm in front of the VP. (5]
3. Draw orthographic projections with full sectional front view, side view and top view of :
the pictorial drawing as shown in figure below. - ‘ [15]

4. Draw three ortho graphic views of square prism which is cut by a plane as shown in given
figure below. Construct complete surface development of the solid. [10}

£

40




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

98 L - 1

(6]




Fxamination Control Division

1
SN

N

1

1. Draw a cycloid, one and half revolution of a circle having diameter 45 mm.

egul

Full Marks_| 40

"Pass Marks | 16

TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

BE oo
All except BAR

Programme

2079 Bhadra Year/Part |1/1 ‘Time  |3hrs.

T Subject: - Engineering Drawing LOE40)

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

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

(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

(3]

VP is 10 mm infront of it.

Draw (a) full sectional front view, (b) top view and (c) side of an object shown in figure

below. Also dimension if. [6+4+3+2]

13




4. Draw a complete orthographic drawing of a geometrical solid cut by planes as shown in
figure below. Find the true shape of the section. Then develop the complete surface of the
solid. o ' [10]

42

5. Draw the lines of intersection of the surfaces of geometrical solids in figure below. [61

T
i
1

35

dookesk




TRIBHUVAN UNIVERSITY ”Ecam - 2
INSTITUTE OF ENGINEERING Levl  |BE | FullMarks 40
Examination Control Division | Programme | All (Except BAR) | Pass Marks | 10
2079 Baishakh Year/Part {1/1 Time 3 hrs.

R e e o g 2 s a1 At 4 B o 08

" Subject: - Engineering Drawing 1 M5 01)

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. '

AN

ot
°

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

A line AB has its end A 15 mm above the HP and 10 mm in front of the VP and itsend 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

inclination with the HP and VP, [5]
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]

60
Fd

30
~

VB ’




-

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

.v‘ E
fan

70

iy (o st a8

ok
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Examination Control Division | Programme

TRIBHUVANUNIVERSITY - | Exam.

INSTITUTE OF ENGINEERING Level

2078 Bhadra Year/ Part

BE Full Marks | 40
ALL Pass Marks | 16
171 Time 3 hrs.

Subject: - Engineering Drawing 1 (ME 401)

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

Assume suitable data if necessary.

SNRNANEN

ot
.

o

P
Je

figure given below. Show all the necessary dimensions.

P

4, Make a complete orthbgrawhic drawing of a solid cut by plane as shown in figure Eeiqwa

By

Find the true shape of the section. Construct the development of surfaces of the solid.

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

Draw an helix of pitch 60mm and height 90mm on 2 cylinder of diameter 44mm.

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 VE.

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

(5]

[14]

.
Py
L]

S



e

gure given below,

1

h

solids given in

Draw a line intersection of the

5.

SNPSEREUPESIR SRRSO S S W

Hok




TRIBHUVAN UNIVERSITY - | Exam, Back
5 INSTITUTE OF ENGINEERING' ‘[ Level . | BE_ _ Full Marks |40
.~ Examination Control Division | Programme | All Except BAR | Pass Marks | 16.
- 2078 Kartik Year/Part |1/1 - |Time _ [3hrs

Subject - Engmeermg Drawmg I (ME 401)

. v Candzdatcs are required to give their answers in thelr own words as far as practlcable

V’ Attempt All questions.
! .The figures in the margin indicate Full Marks.
o '/ As.swne suitable data if niecessary.
' & i i necessty,
i

1. Construct a parabola with axis length of 60mm and double ordinate of 40mm. | - [4]

d 2. Top and front views of a triangular plane is given in fi g@re below. Draw its true shapes. - [5]

oo

37 Draw orthographm views of the objects shown in figure below Wl‘[h full secnona‘i front
.+ view. Assume all holes as through holes.. : o , [15}




4. Draw a éompleia oﬁhogfaphic diawirlg of the right solids shown in figure below éut by -
" the planes. Find the true shape of the section. Then draw dévelopment of the solid. - -~ [10}. "

.y

b

Find the line of intersection of the surfaces ¢f given geometrical solids shown in figure A
‘below. o . . IR - [6]

oy
>
Lo

T T i
i i
i I } *
H g i ——
b
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TRIBHUVAN UNIVERSITY Exan, ; g :
INSTITUTE OF ENGINEERING Teve | BE | Full Marks | 40
Examinatios Control Division | Programme | All excopt BAR Pass Marks | 16
2876 Chaitra Year/Part | I/ Time 3 hrs,

 Subject: - Engineering Drawing I (ME 401)

- v Candidates are required to givc their answers in their own words as far as practicable.
v Attempt Al guestions. ' :
v The figures in the margin indicate Full Marks.
¥ Assume suitable data if necessary. _ |
1. Draw a pargbola with axis length of 70mm and double ordinate of 90mm. o [51
2. The front view p'g’ of a line PQ S4mm long measures 60mm and its top view pq is 72mm.
Its end Q is 24mun from both the planes. Draw its projections and find inclinations with
VP and HF. ' o - [51
‘3. Draw orthograghic projections with full sectional front view, side view and top view of '
" the pictoriat drawing as shown in figure below. ) _ : {14}

. THROUGH
- HOLES




ngular prism shovwm in

6]
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¢ TRIBHUVAN UNIVERSITY JCan T e meis s
BE Futl Marks

4 [NSTITUTE OF ENGINEERING [Level B
Examinafion Control Division trrogramme All (Brcopt BAR) | Pass Marks| 16
. Time I s,

2076 Ashwin l Year /Part | /1

e e
' Subject: - Engineering Drawing I (ME 401)

v Candidates ar€ required to give their answers in their own words
v Attempt All questions.: .

- Thefigures inthe margin indicate Full Marks.:
' Agssume suitable data if necessary.

as far as practicable.

], Dmwan Archemedian Spital for 1‘.‘5 convolutions with pitch equal to 50.mm. 141
9. * A regular hexagon ABCDEF of 25 mm side rests on G106 of its &orner on the HE. Tts plane
is perpendisui@r to0 the VP and inclined to the HP at 40°, Draw its projections when its
corner nearer to the VP is 15 mm in front of it. ' [5]

3. Draw complete Orthographic views,vs)it‘h sectional front view of the figure below. [14]

Through holes

4, Make a complet® ofthqgraphio drawing of a solid cut by 2 plaxi‘e as shown in figure
below. Find the true shape of the section. Construct the development of surfaces of the

solid. [10]

e




0 o b o

PR,

5. Praw orthographic projection of - given geometrical figure by showing curve of
intersection, E o o

7




L TREHUVAN UNIVERSITY Fxant,

(NSTITUTE OF EN GINEERING Level

Examination Control Division | Programme All (Except BAE) | Pass Marks) 16
~ 2075 Chaitra | Year /Part 1/1 Time 3 lrs,

\

Subject: - Engineering Drawing I (ME 401)

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

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

Agsumie suitable data if necessary.
Draw an ellipse of Major axis 90 mm and minor axis 66 mm;
A regular pentagont ABCDE, of 25 mm side, has its side BC in HP. Its plane is
~ perpendicular to the HP and inclined at 45° to the VP. Draw the projections of the
pentagon when its corner nearest to VP is 10 mm from it. ‘
3. Draw orthographic projections with £all sectional front view, side view and top view of
the pictorial drawing as shown in figure below. _

S RSN

N2

4, Aright circular cone is cut as shown in given figure. Develop its lateral surface.

1

&

36

i
-

the lines of intersection of the surfaces of geometrical solids shown in figure below.

1

5. Draw

4]

51
151

[10]

6]
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05 TRIBHUYAN UNIVERSITY T i G B aek B
~ INSTITUTE OF ENGINEERING Level BE e Full Marls | 40
Fxamination Control Division | Programme | All (Bxcept B. Arch)| Pass Marks | 16
2075 Ashwin Year/Part |1/1 | Time The

Subject: - Engineering Drawing I (ME401)

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

v
v Attempt All questions.
. v The figures in the margin indicate Full Marks,
v Assume suitable data if necessary.
1. Draw helix haﬁng a pitch of 50 mm on a cylinder with the diameter of 40 mm and heigﬁt
. of 75 mm. : . [53
5. 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 fop view is
an equilateral triangle and the nearest point A is 15 mm away from VP. Also find its
inclination with the HP. o [51
3. Draw and dimension orthographic projections with fill sectional side view, front view
[14]

-and top view of the pictorial drawing as shown in figure below.




e e P R g R i i g e s 1Lt e e A i e

4 Makecnmpicte orthogi‘aplnc ‘projections f“of a solid cut by planésu"as‘_ shown in figure’
below. Find the true shapes of the sections. C‘?ns‘blfuﬁ";the.-deydgﬂmci}i of all the surfaces
- of the solid. - RER ‘ B J S 0]

E
¥
Lo, T
- 00 50 20

;

e
}///\_6 [ 5

oy

5. Draw the effects of intersection of the sutfaces of geometrical solids shown in figure
 below. : A o R ‘

~ ”[6}

(20




. 05 TRIBHUVAN-UNIVERSITY Exam.

Examination Control Division. | Programme

e s et 1 e e

INSTITUTE OF ENGINEERING | Level BE Full Marks| 40
All (Except B. Arch.)| Pass Marks 16

2074 Chaitra Year/Part |1/1 Time 3 hrs.

Subject: - Ehgineering Drawing I CME401 )

ANENENEN

Dok
0

- pictorial drawing as shown in figure below.

" 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.

Geometrically construct one complete rotation of an involute curve onthe solid with

cross sectional shape as given in figure below. [s]
A regular pentagonal plane ABCDE of 20mm side has its edge BC resting on the HP. Its
plane is perpendicular to the HP and inclined to the VP at 50°. Draw its projections when
its corper nearer to the VP is 20 mm in front of the VP. [5]
Draw orthographic projections with Sectional Side View, Top View and Front View of

| T14]




4. Make a complete drtﬁographic drawing of a pyramid cut by a:pla‘ne ‘as shown in figure
below, Find the

true shape and construct the surface development of the surface of the
solid. e e o ‘ {10]

5. Draw the complete orthographic drawing for the intersection of hexagonal prisms as
. shown in figure below and complete the intersections.

N

ey
ﬂ,,j . A
i o
gk -
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05 TRIBHUVAN UNIVERSITY Exam, ' 3o
INSTITUTE OF ENGINEERING Level BE . Full Marks | 40
Examination Control Division | Programme | All (Except B.Arch) | Pass Mazks | 16
2074 Ashwin Year /Paxt {1/1] Time 3 hrs.

Subject: - Engineering Drawing 1 (ME401)

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

SNANE NN

Draw an invohite of an regular square of side 20mm. (3]

. A straight line AB 80mm long is inclined at 30° to the HP and 45° to the VP. Tts midpoint
is 30mm above the HP and 35mm in front of VP. Draw its projection. {5

3. Draw compiete Orthographic views with sectional front view of the figure Eeiowo [14]

Mo

Through holes

. 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}

25




5. Draw the line of interseiction of the'Surfaces of the solids shown

in figure below. [6]

CoEEEk




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

2073 Chaitra Year/Part |I/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 Al questions. ~
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

SN NN

Construct an ellipse of major axis 120mm and minor axis 80mm. [31

oy
o

9. A regular hexagon ABCDEF of 25 mm side rests on one of its corner on the HP. Its plane
s perpendicular to the VP and inclined to the HP at 30°. Draw its projections when its

Jeorner neater o the VP is 15 mm in front of it. (51
3. Draw orthographic projections with full sectional front viewg side view and top view of
pictorial drawing as shown in figure below. [14]
4, Make 2 éomplete orthographic ‘drawing of & solid cut by a plane as shown in below
- .-)_ figure. Find the true shape of the section. Consfruct the development of surfaces of the
- solid. . ' : [12}
3
. % e
¥ |
\\ B T8l




5. Draw the lines of intersection of the surfaces of geometrical solids in below fgure, {6

© st
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0 TRIBHUVAN UNIVERSTTY “Exam. A :
INSTITUTE OF ENGINEERING ~ {Level BE
‘Examination Control Division | Programme
: 2073 Shrawan Vear/ Part {141

- . - e m——————T et
Subject: - Bngineering Drawing 1E401)

The figures in the margin indicate F ull Marics

v

v Attempt All questions.

v

v Assume suitable data if necessary

1. The distances between the focii and between the verticesaf 2 hyperbola are 100 mm and

60 mim respectively. Construct the hyperbola.

2. Determine ihe e size of the-an
helow.

v dl‘

e

[

3. Draw orthographw pmjec‘aon With ﬁﬂi sectmnal fr
of solid object shown in figure 'below

XL {Except B.Arch) | Pass Marks 6

gle iormed by the planes ABC and BCD shown in figue

ont view and full sectional side view

’1 G 3 : 3

Fall Marks | 40

gt RS,
__'._{'_igf } 3hrs. |

e

e o e

Candidates are required to give their answers in their oven veasds as far as practicable.

4]

{31

(143




4. Make a complete orthographic drawing bf the solid frastum cone eut by a ;ﬁaﬁeas shewn
in given figure. Find the true shape of.the section and draw the aferal surface
development of the fower portion of the solid: R I [12]

T

ik 8o Draw the lines
< below. :

-of intersection’of the surfaces for given-orthographic drawing i figure-

I

g
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0 TRIBHUVAN UNIVERSITY B — i
INSTITUTE OF ENGINEERING fevol BB | Fall Marks 140 |
Examination Control Division | Programme | All Grcept B. Arch) |  pass Marks | 16 |
2072 Chaitra | Year/Part 31/1 _{ Time T3ms, |
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ﬁué}eci: - Eﬂginee_rmg Drawing | (ME40])

ervm st e i i

Candidates are required to give their answers in their own words as far as practicab}.ea

Attempt All questions.
The figures in the margin indicate E nil Marks.

Assume suitable data if necessary.

Draw an involute of the regular hexagon having side leagth 15 mmm. [41

A square lamina ABCD-of 30 mm side is perpendicular to VP and inclined to HE at 45°.
1ts side BC lies in HP. Draw its projection when the nearest side is 15 mm in froat of VP. 5}

Draw the views of the objectives given in figure below with full sectional front view, full

sectional side view and top view. Also dimension the FICWS. {141

4. Complete orthographic views of the right solids shawﬁ in figure below cut by the plane.

Find the true shape of the section. Then draw development of surface. 12}




5

-

. Draw the intersection profile of intersecting solid objeets in figure below.

Logwde

51
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Level BE Full Marks | 40
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Subject: - Engineering Drawing [ (ME401)

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.

circles.

2

- e

b

13

- - |

38

Reproduce the given views of the plane shown -in figure below. Determine its true
perimeter and true inclination with the HP: « - :

" 3, Pictorial view of an object is shown in ﬁgurs‘--‘:belcw.-" Draw (with dimension)-its
(8) sectional front view, (b) side view and (¢} top view. - ‘ '

1. Draw two circles with ra:dii 15 mm and 20 mm fesﬁectively with their centers lying ona
horizontal line and 60 mm apart. Draw an arc tangeat of radius 40 mm outside to both the




4. Compicte the gwen Ofthographm views of aeomemcal snhd cut by plane shown in ﬁoure
below and. develop the complete sm*faces {101

.55 .

Ky
-
=
X S
.
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- o
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. given object shown in figure below.

02 TRIBHUVAN UNIVERSITY TExam. K leg o,
INSTITUTE OF ENGINEERING { Level BE | Full Marks
Examination Cﬂﬂt}rﬁl Division | Programme | All (Except B.Ajch) | Pass Marks | 16
2071 Chaitra { Year /Part 177 - Time 3 hus.
- Subject. - Engineering Drawing 1 (ME40])

v »Candi&ates are required to give their answers in their own words as {ar as practicable.

v Attempt AU questions. '

v The figures inthe margin indicate Full Marks.

v Assume suitable data if necessary.

1. Constiruct an e‘rﬂ;‘ipse; having a fnajor axis 30 mm and miror axis 60 mm. [31

2. Top view of 2 straight line RS and the front view of ifs end R are shown in figure below..

Complete its projection if it is inclined at 30° lo the HP. Also determine its irue length and
- true inclination with'the VP.. . : [5]
S ] '! 5&
Fp :
Xt 0
2 HE -
AR Y ' :
&
=
M ! i
N
- s
3. Draw orthographic projections with full sectional frent view, top view and side view of ’che. :
| LT ops

» “Through holes :

-4
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i "4, Draw a complete brthographic drawing of 2 solid cut by a plane as shown in figure below.
' Find the true shape of the section. Then develop the surface of the solid. - {12y
74:*.1;
. 4
: aa




02 - TRIBHUVAN UNIVERSITY Exam. . ISR 066-& Later Batch
INSTITUTE OF ENGINEERING Level . - |BE v | FullMarks |40
Examination Control Division | Programme | Al (ExcepiB.Arch) | PassMarks |16 2| ..

2071 Shawaa‘i o Year/Part |1/1 R Time 3hrs. = |

" Subject: - Engmeermg Drawing I (ME40]) ,
v Candldates are reqmred to give thelr auSwers in their own words as far a5 practicable. :
v Attempt Al questions. ' . : ,
v The figures in the margin indicate Full Mar!{s S '
v Assume suitable daia if necessary.

1. Figure below shows a straight line and a cm;le Draw an arc of radius 18 mum tangent to

both the given line and circle and oytside to-the given circle. [3]

51

b :

L

% c

- . G4,

1 g

| .

"g 45

L B £

® ?.
3. Pictorial view of an object is shown in figire below. Draw (with dimension) its (a) - .

- sectional front view, (b) sectional side view and (¢) top view. [1s] F»
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cutby a p}ana,as_éhgwn in figure below.

}; . = 4 Draw sﬁqqﬁpleté’:o&ﬂdgﬁﬁﬁé drﬂ%ﬁg Of_%fléﬁo ane as snowin 1 u
- teral surface of the'solid: o2y

Find the true shape of the s@pﬁqn:’ffhgﬁ"deﬁél A

£ £ Tad L

5. Draw the given Views assigned and complete the intersection ﬁgﬁre below, T [5]:

01 -
T

1
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" Subject: - Basic Blectranics Engineeriog (X451

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

Attempt All questions.
The figures in the margir indicate Full Marks,

Assume suitable datq if necessary.

Determine Vin, Ren and the current through 4kQ resistoy using Thevenin’s theorem. [4]
3KQ 4KQ
AN l ~AAy-

12V

s 6KQ% %03

What do you mean by a filter circuit? Explain the operation of RC high pass filter with its

transfer function and frequency response. [1+3]
Explain the Operanon of Full wave Bridge réctifier with necessary diagrams. [4]
A Zener with given specification is used for stabilized supply to a varisble load asshown
in ﬁgure below Given Pmax = 0.6w. Calculate! [4
a) Senes resistance required. :
b) Diode current when RL= 10k.
Rj
e P
| 3
20w -~V T 10 kghm
5. How can we use BJT transistor as switch and Jogic inverter. [2+2]

Draw the collector feedback type DC biasing circuit. If Ve = 10V, Rp =950kQ,

6.

Re =2.2k2 and B=150, calculate collector current (L) and collector emitter voltage (Ver). 4]

7. Describe the construction and working prixcipal of N-channel Depletion type MOSFET
with the help of family of Drain current characteristics curve. [81

8. List out ideal characteristics of op-amp. Derive voltage gain of inverting op-amp
configuration. [3+3]

9. Describe the working principle of square wave generator circuit using operational
amplifier, (5]

10. Derive the expression for gain of negative feedback amplifier. What are the Barkhausen
criteria for sinusoidal oscillation? [3+2]

11, What is optical fiber? Explain the advantages of optical communication over copper cable
communication. [1+4]
[2+3]

12. Why modulation is needed? Differentiate internet and intranet,

87




13. Perform the foilowing conyersibns:
(1) (A3C.Byis=(?)s
(@)(211),=(152)s. Find the value of x.
14. Prove that NAND is a universal gate.
15, Explain the operation of JK flip ﬂbp necessary waveforms,

16. Simplify the expressxon using K-Map, F(A, B.C)y= A’B+BC* +AC

e

17. Write short notes on: (Any Two)
a) Transducer
b) Regulated Power Supply
¢) Digital Multimeter

Hokok E

88
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B
(3]
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[2x3]



TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

Examination Control Pivision

BE " Full Marks 30
BCE, BEL, BEX; :
Programme ; BCT, BME, BAM; Pass Marks 32

' BIE,BAG, BGE i
2079 Ashwin Year/Part 1/1L - Thine

3 hs.

Subject: - Basic Electronics Engineering (EX 451)

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

v
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Explain dependent and independent signal sources with suitsble symbols and examples. (4]
2. Explain the operation of RC High pass filter with necessary circuit diagram and transfer
characteristics curve. (4]
3. Find the output waveform of the given input wave. (Assue diode is ideal). ‘ [4]
Vin ) ,
PUNSED..
+Vinx i Vsi ‘< }
Vin
= Vmax % -
" 4. Describe the AC model of semiconductor diode and derive the expression for small signal
incremental resistance of the diode. [4]
5. If Voo = 10V, Rg = 900 KQ, R, = 2KQ and p = 150, calculate ‘the colléctor current I, for -
collector feedback type de biasing circuit. . [51
6. Explain operation of CMOS NOR with necessary diagram. - [5]
7. Explain the operation of BJT as a switch. : (61
8. Design summing amplifier to using Op-Amp to get the output voltage Vo=-Vi+2V2+3Vy  [5]
9. Derive output voltage expression for Op-amp integrator and differentiator. [4+4]
10. Draw the circuit diagram of Triangular wave generator and write its frequency of
oscillation. [3]
11. Define modulation. Explain Amplitude Modulation (AM) in brief with necessary
waveforms and expressions. ‘ [1+4]
12. Tlustrate block diagram of digital communication system. (4]
13. Perform the following: (4]
a) (573.73)s= (s
b) (267.02135)10 = (M
c) (508)1(): (?)BCD
d) Subtract (24)10from (48)10 using 2's complement method.
14. Simplify Boolean Expression by using K-MAP. Also draw circuit. [6]
F = A'C+A'B+AB'C+BC
15. Construct T flip-flop with its characteristics table and equation. [5]
[2x4]

16. Write short notes on: (Any Two)

a) Strain gauge
b) Regulated power supply
¢) Digital multimeter
ok
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INSTITUTE OF ENGINEERING “BE
Examination Control Division . BCE, BEL, BEX,
‘ ' ‘ P e BCT BME, BAM, Pass Marks | 32
| FOBTAMME: prp  BAG, BGE,
» BAS
2079 Chaitra » ' Year / Part I/II ? Tlme 3 hrs,

- TRIBHUVAN UNIVERSITY

Sttbject - Basic Electromcs Engmeermg (EX 451)

Candidates are required to give thelr answers in their own words as far as practlcable

v’
' Attempt All questions.
V' The figures in the margin indicate Full Marks,
v Adssume suzrable data if necessary.
1. Find the current through 3Q Resistor using superposition theorem. ok S R [4]
| | 50 60 | L
i o . ) i ‘ B “‘ ' " ‘,
. ‘ i ) ‘ “
20 V':T ‘ §3Q . ff"mv
What is a filter? Explam Iugh-pass ﬁiter . M o [4‘] Ry
3. What is PN junction diode? Explain the small 31gna1 model of the dlode w1th necessary o
denvatlons and transfer characterlstlc . . 1 [2+6] B
4. Draw emltter-feedback bias circuit of BJT. Fmd I(; and VCE in tha cm:ult 1f Vcc +1 OV »
- Rp=400KQ, Rc = 3KQ, Rg = 2KQ and p=s0. c N 4
5. Explain BiT as a sw1tch and logic inverter. ' | R L M4
6 Bxplam the operation of N channel depletmn type MOSFET Wlﬂ’l necessary dlagram § ; [8]

7. What is virtual ground concept in an op amp? De51gn a c1rcu1t usmg op-amp whose

output is as follows:

o Vo--'iV1+3V2“‘l‘5V3 e S i L [1"'3]
3 'Des1gn a Wein bndge oscillator that will osclllate at ZSKHz. ST A f  ORI )
9. Mention any. four charactenstlcs of an 1dea1 op amp Derxve an expresslon for output 2 o
~ voltage of an 1ntegrator cucmt using op- amp : : - [2+4]
10. Explain the workmg a d1g1tal Multimeter thh necessary block d1agram PR 7[5‘]" :
11. Draw the block diagram of optical fiber commumcatlon system What are the advantages o
of optical fiber communication system? B 8 - [6]
12. Explain the working of data logger. ‘ o R i [5]
13, Perform the following conversions; - - - R e i s [2} |

a) (B2C.B)is=(?
b) Q1Dx = (152)3 Fmd the value of x.

T

- 90

14, Design XaOR gate using only NAND gates, . | | R BT " ‘[4]
15, Explam the Operatlon of SR ﬂ:p -flop with necessary d1agram and truth table e 6]

16, Desxgn a3 bﬁ: up Asynchronous counter and explam 1ts workmg Wlth ner'mqary -

waveferms B [6]
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INSTITUTE OF ENGINEERING Level "BE " Full Marks
Examination Control Division BCE, BEL, BEX ;
Programme , BCT, BME, BAM; PagsMarks 32
BIE, BAG, BGE : _ ‘
2079 Ashwin Year/Part 1/00 - Time 3 hrs.
Subject: - Basic Electronics Engineering (EX 451)
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.
Explain dependent and independent signal sources with suitable symbols and examples, [4]
Explain the operation of RC High pass filter with necessary circuit diagram and transfer
characteristics curve, [4]
Find the output waveform of the given input wave. (Assume diode is ideal). [4]
Vin
PPN M“mmﬁ_ﬂ
+ Vmax i Vg
t Vin §R,L Yo
- Vmax %.‘ S
Describe the AC model of semiconductor diode and derive the expression for small signal
incremiental resistance of the diode. [4]
If Voo = 10V, Ry = 900 KQ, R, = 2KQ and p = 150, calculate the collector current I, for
collector feedback type dc biasing circuit. [5]
Explain operation of CMOS NOR with necessary diagram. [5]
Explain the operation of BJT as a switch. [6]
Design summing amplifier to using Op-Amp to get the output voltage Vo = -V +2Vo+3Vy  [5]
Derive output voltage expression for Op-amp integrator and differentiator. [4+4]
10. Draw the circuit diagram of Triangular wave generator and write its frequency of
oscillation. [3]
Define modulation. Explain Amplitude Modulation (AM) in brief with necessary
waveforms and expressions. [1-+4]
12. Tlustrate block diagram of digital communication system. [4]
Perform the following: [4]
a) (573.73)s=(M1s
b) (267.02135)10=(?)
) (508)10=(Msco _
d) Subtract (24) from (48);0 using 2's complement method.
14. Simplify Boolean Expression by using K-MAP. Also draw circuit. [6]
F = A'C+A'B+AB'C+BC
15. Construct T flip-flop with its characteristics table and equation. [5]
[2x4]

16. Write short notes on: (Any Two)

a) Strain gauge
b) Regulated power supply
¢) Digital multimeter
ek
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9.

10. Explain
11, Write down the properties of idle op.amp. Design the op amp circuit that prodices output

12. Draw the circuit diagram for sine wave oscillator using. op-amp- Wiite the formula for’

13. Sirplify the Boolean function using k map ond realize the logio eircuit.
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TRIBHUVAN UNIVERSITY Exam. -

[NSTITUTE OF ENGINEERING Tevel

Al except BAR
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2079 Jestha Year/ Part

e A T ok RS A TSR anm s s et

~ " Gubjec; - Basie Blocironics Bngineering (EX41). R

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.

Thevenise the following circuit and calculate the current flowing through RL. [51

-

Deﬁneactlve and passive components in electronic system. Calculate the value of resistor
: having?i:elor codes YELLOW, VOILET, ORANGE, GOLD. 4]

Bxplain, the operation of RC high pass filter with necessary diagram. 141
Explmn sorward and reverse characteristics of semiconductor diode with diagrams. {5]

* Explain large signal modéls of semiconductor diode with necessatry diagrams. - [51

Explain the operation of full wave center tapped rectifier with necessary diagrams. [5]

The circuit of figure below uses two Zener doides, each rated at 15 V, 200 mA. I the

circuit is connected to a 45-volt unregulated supply, determine: (i) The regulated output

voltage (if) The value of seri¢s resistanee R. {51
R '

iz 45V

Explain common emitter configuration of NPN transistor with its characteristics with
necessary diagrams.

Calculate the Q point of the voltage divider biasing circuit where veC =15V, R1=10K,
R2=5K,RC=1K,RE=2Kandﬁ=IOO. [5]
the operation of N channel enhancement-£ype MOSFET with-necessary-diagram. [51

(5]

Vo =4V 42V2-0.5V3. [2+3]

o}

frequency calculation.

s AT S

93
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FX(0,1,2,4,5,6,89,12,13,14),

over AM. [5]

15. Explain the operation of JK flip flop with necessary diagram.

16. Write short notes on: (Any two)

a) Data logger
b) DMM

o ¢) Remote control

EE

14. Explain the block diagrams of communication system, Write down the advantages of FM
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INSTITUTE OF ENGINEERING Level BE
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Programme BIE, BAG, BGE,
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Pass Marks| 32
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- Subject: - Basic Electronics Engineering (EX 451)

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

v The figures in the margin indicate Full. Marks.

v Assume suitable data if necessary.

_ Differentiate between Active and Passive components with examples.
What is filter? Explain the procedure to caleulate value of resistance for band 5.

o

Vr
A
R=1KQ {Iz

H

. +
Vz=10V VLE‘RL
Pzu=30 mW -

Vi=16V=

b

>

pavameters. ,
Find Tpq: Icqs Vees Tcsas and Vegsa from the given voltage divider- circuit.

wn

416V Ji

6. Explain N-channel E-MOSFET operation along with its characteristic curve.
7. Draw the circuit diagram:of BIT differential amplifier.

8. Mention any four properties of an ideal op-amp. Derive the expression Ofi.VQlia
an inverting amplifier using op-amp. :

e g g

31

[1+3]

For the Zener diode network shown below, determine Vi, Vg, Izand Pz forRi =3 KQ.

Explain the working principal of full wave Bridge rectifier circuit and define its

{4

(51
tel

1
N




9. State Barkhausen criteria for oscillation. Draw Wein bridge escillator circuit to ‘generate -

sine wave and derive the frequency of the generated sine wave, : [2+4]
10. Differentiate’ between positive and negative feedback system with applications. .Y
11. Describe properties of EMW propagation. Draw structure of Optical fiber, - [3+2]
12. Differentiate between Internet and Intranet. | : - [3]
13. Convert the following: ‘ | . | ‘ [51

a) (25724)3=(? ho
b) (3B9s=(7)s
0} (10110)6ey=(? )
d) (2345, 67)10 ={%he
~€) Subtract (49)y, from (37)10 using 2°s complement method

[ 14. Describe SR latch with neéessary circuit diagram and truth table. N 67
| 15. Simplify the followmg Beoiaan Expression using K-Map | and Jmplemem the smpllﬁed
' . expression usmg NAND gate only: F(A, B, C) Z(0,1,2, 5)+D{3 4,6) 3]
16. Wnte short n@tes on: (Any Two) o x4
":;,, N /) ! S ‘ ‘ | | | | ‘
L L ) ettal B
il ’ o) .-z:‘ReguIated ‘power supply
o ’ )
¥
% o ) . e —
Y

. ‘..if‘,.‘v-,'-_g‘,.“'g 6,.:,;_4 ik ‘,

we
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Subject: - Basic Electronics Engineering (EX451)

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

4]

v Candidates are
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Write the color code for carbon resistor 4.7Qx1%. [1}
2. Briefly explain about different types of controlled source. Explain the operation of RC
{ High Pass filter with its frequency response. [3-+4]
3. Explain the operation of center tapped full wave rectifier and find its PIV rating for diode
with necessary diagrams. (5]
4, Draw the clipper cirenit and find the output voltage with sinusoidal input voltage. [3]
<5 What is MOSFET‘? Explain the construction .end working principle of enhancement type
o MOSFET. - o - [1+6]
6. Why BIT is called bipolar and FET is called unipolar device? Explain the operation of
transistor as a switch in cut-off and saturation region. [1-+4]
} 7. Draw the DC load line and determine the Q-pt of the voltage divider biased transistor
: cirouit having V=20V, Re=2KQ, Rp=4KQ, R=20KQ, Ry=10KQ and p=100. [4]
8. Explain virtual ground concept of Op-amp. Design the summing amplifier using Op-amp
to get the output voltage: Vo=V —2Vy—4V 3 +5Vy4. [2+4]
9, List out Barkhausen criteria. Draw the circuit diagram of op-amp square wave generator
and mention its frequency of oscillation. [2+2+2]
10. Explain Wein Bridge oscillator. 4]
11. Draw the block diagram of communication system and briefly explain each block.
' Differentiate between internet and infranet. [5+3]
12. Write short notes on: (Any Two) [2x4]
a) Audio video systerm
b} Remote control
¢) Digital multimeter
13. Convert the following : (Any Three) [3%2]
: g) (10101.1012~(Dw0
b) (9001180)10=(?sco
c) (2AB.SE)e=(?)s
d) (3%0-(120 using 1's complement method.
- 14, Explain JK filp flop using NAND gates only. o
- 15. Simplify the expression F( 4, B.C,D)=2(156711121 3,15) and realize it wﬁ}{-‘;jﬁgi‘.;

gate. o
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Subject: - Basic Electronics Engineering (EX 451}

AN NN

7.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

State the difference between Active and Passive components. Describe the operation of

RC high pass filter with necessary diagrams. [1+4]
Using the principle of superposition, find fhe current i through the 3 € resistor in figure .
below. . - Bl
) AV g :
£
' 12V i) (B) 38
What is diode? Explain large signal model of PN junction diode. [1+5]
. Draw the circuit diagram of differential amplifier using BIT. | 12y
Explain the construction and working principle of Enhancement type N-cban'nel
MOSFET with necessary mathematical expression and characteristic curves. ' [61
Determine the collector current (Ic) and collector emitter voltage (Vce) of the following
BIT circuit. (5]
: Voe=t20V -
£

Ry=20kQ 3

Ra=10KSZ
Draw the circuit diagram of CMOS inverter. [3]

99
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8. What do you mean by virtual short circuit in Op-amp. Draw the circuit dmgram of
differentiating amphﬁer using op-amp and derive the expression for output voltage. e

[1+4]

9. Deséribe the operation of square wave generator using' op—amp and find its ﬁ:equency of

cscillamm
10. What i is ﬂperatxonal amphﬁer‘? Explam Wein bridge oscﬂlator
11. Describe communication system in brief with a complete block diagram.
12. Draw and explam the block diagram Qf data. Iaggef and oscilloscope.

13. What is Antenna‘»’ Discuss the role of Antenna in commmucauﬁn system

14, Conv::rt ﬂae fol!lawm0 number system into: (Any Three)
a) (59. 60)10 e ()2 > ‘
b) (37.FE)s~—()s

) (11.011) ~— ()io
dy (33. 25)—(ho

: 15 Solve using k~map F= A’B'C’ + B"CD' +A‘BCD' + AB'C' ‘ T
16. Ex;;!am the operation ofJK ﬂsp—ﬂop with necessary dlagmms and eharantenstws tab!e. '

k%

Bl

[1+5]
M

[4+4]

]
[3x2]

(G
gl
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Subjecr Basm Electromcs Engmeenng (EX 45,1 )

e Candxdates are reqmred t0 g1ve thexr answers in the:r own words as far as pracncable o

v AItemptAll questions.
¥ The figures in the 1 margm mdzcate Full Marlcs

0 v Assume smtable d’ata ;f necessafy

.' 1 Wnte the color codmg of the following values of resistors: A ‘ F I £ 1|
a) 47 £5%kQ b) 548+10%§2 ' L
2 Explam RC Iow pass ﬂ{ter thh necessary denvatlons and d1a1grams R [4] L
3 Fmd the Zener Lmtent m the given clrcmt when RL = 1 2kQ. Assume Vz = "IOV i [4] : -

R—‘!OOQ o .
1

RELZKE e tov

5. Descnbe the mput and output chamctcnstms of common emitter BIT conﬁguratwn
.. the help of circuit diagram and graph with various regmn of operation. R
6. Describe the construction and workmg pn.uczpal of Deplenon MOSFET thh neoess

o d:zagrams e . R
SR A Fmd collector current (Ic) and collector em;ﬁer voltage (ch) of the BJT girel
be,iow with § = 100.

+5V '

= Rpm 05O

5V

101




8. Llst out 1de‘al charactenst:cs »of 0p-amp Denve voltage gam of non—mvertmg op~amp

conﬁguranon. .

.9, Desxgn the summer cxrcmt usmg operatlonal amphﬁer"

[2%4]

o




_TRIBHUVAN UNIVERSITY Exam, 5 ]

INSTITUTE OF ENGINEERING | Tewel BE Full Marks | 80
Examination Control Division | propramme gﬁ;{:gﬁfp‘ Pass Marks | 32
2076 Bhadra [Year/Patt LI |Thme b,

Subjeci: - Basic Electronics Enginocﬁng (EX451)

v Candidstes are required to give their answers in their own words s far as practicable.
Y Attempt All uastions:

v Thefigures in the margin indicate Fadl Marks.

v Assume sultable data if necessary.

1. ‘What is filter? Explain High Pess Filter, BT
2. Find the voltage across the 402 rosistor by using the Supesposition theorem. @

3. mmmomofmamm'mammofﬁnmw

rectifies. ggg [4+2].

o ol A‘Showﬂmrdanomhipbdmcncmmgxmalpha(n)mdbeh(ﬁ) of BIT, Explain the
' Wﬂmlﬁm@mmmmmm&dwﬂmmk

collector emitter voltage. 243
5. Dﬁammm@mmmmmwwmosm Explain NMOS a3 2

switch. [244)
6. Dctcnninclcqmdvcm‘forﬂwfoﬂomngcimt. [51

o

7. Exphinhawsqtmmeiswaledatoutputmiml usingOp—Ampchcmtasscnmn

) wave generator and draw the circuit diagram of triangular wave generstor. {4+2]

8. Show the concept of positive feedback with suitable block disgram. Draw the eireuit
diageam of Wein Bridge Oscillator using Op-amp. [3+2]

9, Design a summer circuit using op amp as: Vo=-5V-10V2-15Vs ' '
Where, Vi Is ot ontput voltage and Vy, Vs & Vs are Inpnt voltages. 5]

10, Differentiate between interet and intranct, How Light-propagates through Optical fiber? [243]

103




14, Sﬁnpﬂfyﬂw‘fmcﬁanuﬁngﬁ '

15, Write short notes on: (Any Two)

B mywmhmmmﬂ'mmmm

e AM . pa

12. Differentiate between SR and Jx filp-flop. Explain Master-Staye flipflop with block
disgram, ) : . o [143]

13- Smplify using Boolean Algebrn. ; By
8) AC+ABCH+A(C+AT) : R |
B) (A+BYA+BYA+E)

©) Subiract (20),, form (310 using 1's complement method

F(D,QB,A}=2(3.4,5,7,9,13,!4.15)mdi‘eah’mﬂ:isc&mﬁ_tminggﬂa. RO
‘ | o [3x2)

) Datalogger S

b) Remhwmwwy | |

o o 104




04 TRIBHUVAN UNIVERSITY “Exam.,

Examination Control Division | Programme
2076 Baisakh Year /Part |1 /11 Time 3 hrs.

INSTITUTE OF ENGINEERING Level BE Tull Marks | 80
All (Bxcept BAR) | Pass Marks 32

Bow N oo

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

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

Assume suitable data if necessary.

Define dependent or controlled source. Briefly explain its type with suitable examples.
Differentiate between active and passive components.
Explain the operation of Varactor diode with its characteristic curve.

Sketch V, for given network. Assume diode is made of silicon.
Vi

i
+20V + l C( T
. N )
20V - . Vi T 5V . _°

Describe the input and output characteristics of common emitter configuration circuit of

" BJIT witli the help of circuit diagram and graph with various regions of operation.

Deterniine Quiescent levels of ICQ and VCEQ for the network.
410V

250k 47

. B=90

1.2k

3

7. Derive the expression of output voltage for integrator and differentiator using op-amp.

8. State the Barkhausen Criteria for oscillation. Show how square wave is generated using

10.

11
12.
13.
14.

15.
16.

Op-amp.
What is electromagnetic wave? Explain about EMW propagation.
Differentiate between:

a) Internet and Intranet
b) Broadcasting and Communication

Using K-map simplify the expression F(a,b,c)= abc+be +abe + abe

Substract (11100); from (10011); using 2°s complement méthiod.

Define Demultiplexer. Explain the operation of binary to octal decoder.

Construct S-R flip-flop using NAND Gate only and explain the operation with

characteristic table.
Draw a basic lock diagram of oscilloscope and explain its function.

Write short notes on: (Any one)
a) Strain Gauge
b) Regulated Power Supply

fok

105

(31
131
Ls]
(5]

- [6]
L6}

(5]

[2+6]
[1+3]
[3+3]

[4]
K}
(6]

[6]
(5]
(3]

¥




38
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04 TRIBHUVAN UNIVERSITY EBxam. Gpalar. TLv v
INSTITUTE OF ENGINEERING  [Tevel (P2 Full Marks | 80

Examination Control Division | Programnes Al (BxceptB.ATch) | Pass Marks | 32
2875 Bhadra Year / Part 1/ 11 Time 3 brs

RS

Subject: - Basic Electronics Engineering EXA5L) ]
as far as practicable.

Candidates are re

v
v Attempt Al questions.

v The figures in the margin indicate Full Marks.
v

Assume suitable data if necessary.

quired to give their answersin their own words

i1 voltage source? Why is this voltage source practically
unrealizable? Explain practical voltage source with = example. i S+1+1.5]
fled passive clements? How can these

shi gh frequency signals only? [1+3]
And derive the expression for

1. What do you mean by an’ideal

2. Why are resistors, inductors and capacitors ‘ca
components be used io realize a filter circuit that passe

3. Describe the small signal model of semriconductor diode.
R dynamiic resistance 7d. [61 -
4. Assuming diodes used in the circuit are ideal. Find currenst through 1 K€ resistor- [4]
. N
1V :
+IV
+3V :
1 K
5. Design Op-amp circuit to get output Vo = 0.5Vy - 2Vy - ;. Here V3, Vo and V3 ar® three
input voltage source. : : _ {41
6. Explain the working of triangular wave generator wiith necessary diagram. i3]
7. Draw the cireuit diagram of Wien bridge Oscillator. Write frequency of Oscillation. 3]
8. Explain theneed of modulation in a communicatio Systen. [3]
9. EXplain the block diagram of optical fibre commﬁnication and explain the advantages of
" optical communication over COpper cable communication. [6]
10. Convert the following numbers as indicated. [1.5%2]
) EANe=( ) DB5De=(n '
11. State and prove De-Morgan’s Theorems. ' 31
[6}

12 Define encoder. Explain the operation of detal to binary encoder with logical diagram.
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13. Obtain the simplified expression for the following boolean fimction using K-Map. [3]
Fx,y,2)= 2m(0,2,4,5,6) ' ‘ ,

‘14. Construct clocked SR flip-flop with its characteristics table and equation. | [5]

" 15. For the circuit given below determine Ip, Ic and V. v [2+2+2]

16. Explain the working principle of n-channel Enhancement type MOSFET. 2l [6]
17. Explain the block diagram of data logger briefly. | [4]

L 18. What is. a digital multimeter? Draw its block diagram and explain how it measures

#kg

AN

Lo v e 108




04 TRIBHUVAN UNIVERSITY v ek
Full Marks | 80

INSTITUTE OF ENGINEERING Lovel BE

ek

109

Examination Control Division | Programme All (Except B. Arch)| Pass Marks| 32
2075 Baishakh Year/Part |I/1I Time 3 hrs.
- Subject: - Basic Electronics Engineering (EX451) ,
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. Determine Vth, Rth and the current through 5 KQ resistor using Thevenin's theorem.  [4]
| 12k Bl
48 %"’T'j”
2. What do you meat by a filter circuit? Explain the operation of RC low pass filter with its
o “transfer function and frequency response. [41
3. Explain large signal models of PN-junction diode. ' e [4]
4. “E’:i;plain tliié’*%o'rking-’-principle' b’ﬁf:fiiﬂ"’:?Wai/é:b“xidg’é&iééﬁﬁé‘rx"v\rithmecessaryidiagrams:and S
expressions. [4]
5. Draw the DC load line and determine the Q-point ofthe yoltage divider biased transistor
circuit having Vee =20v, RC= 2K, R1 =20k; R2=10k; RE=4k, $=100.. ‘ (6]
6. Describe the *’ééﬁs’fi‘ﬁétibﬁi‘emdr'Werkings‘*-‘prin'eiplea’-eﬁ@-\»ﬁé@hmnelsx%depletiomty{pﬁ;MOSEET o
with necessary diagrams. 6]
7. Explain the operation of CMOS invertor with necessary diagram. : [41
8. Describe the working principle of square wave generator circuit using operational
amplifier. [4]
9. What do you mean by virtual short circuit in OP amp? Draw the circuit diagram of the
inverting integrator and show that the output is proportional to the time-integrai of the
ioput. ‘ [2+2+2]
10. State Barkhausen criteria for oscillation. Draw Wein bridge oscillator circuit to generate
sine wave and derive the frequency of the generate sine wave. [2+2+2]
11. Explain working principle of optical fiber. List out the advantages of optical fiber
communication over copper cable communication. 12+4]
12. Write short notes: (any two) [2x3]
i) Data Logger
ii) Digital Multimeter (DMM)
iii) Regulated Power Supply
13, What is an anetenna? Explain any two properties of the antenna. [2+2]
14, Simply the expression using K-Map, F(A,B,C)=A*B+BC‘+AC‘., [4]
15. Explain the operation of JK flip-flop with necessary diagrarns and characteristio table. [6]
16, What is multiplexer (MUZX) Explain 4:1 Multiplexer. [61




Examination Control Division | Programme | All (Except B. Arch)| Pass Marks) 32

Coer
704 .-  TRIBHUVAN UNIVERSITY (Exam. sl |
INSTITUTE OF ENGINEERING Level BE | Full Marks | 80

2074 Bhadra Year / Part 1/11 : Time . 3 hrs.

, Subject - Basic Electronlcs Engmeermg (EX451)

Candidates are requlred to give their answers in their own words as far as pracncable

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

Assume suitable dara if necessary.

ARKNK

1. What is Active and Passive Cornponent? Define transconductance and voltage gam with

. reference to BJT. o [2+4] |
2. Draw the civcuit-diagram.e :,f RC ngh‘ ' ass ﬁlter and explam 1ts operahan wu;h the help of o
ﬁequency dependent: rﬁsp@nsawat*the puk, - R 1|
3. Find the Zener Current in the given: crromt when RL = 1.2 K. Assume Vz = 10 V. 18]
1:39 a | e L -
4. | | | [
‘5. yv ermtter feedback blas cireuit of BJT by labehng ail the circuit. camponents Fmd Ic ‘ .
 and Vg in the c1rcu;t 1f Vcc =+12°V, Rpg = 430 ke, Rc =2 kQ RE =1 kQ and S
- Bp=50. | | S i [2+4] E
6. Diaw the circuit diagram of d1fferent1a} amphfier usmg BJIT. = LR v 1
7. 3Descnbe the working prmmple of n-chantel enhancement type. MOSFET S  }‘ el '[6]- o
8. Mentwn any four properties of ideal Op-amp Denve the expressmn of voitage gam of
nnn«mvartmg amphﬁer usmg Op-amp: A S T B [2+4]_ ‘
9. State la:r chausen criteria. Dnaw the cm:uit diagram of square wave generamr and e*cplam R
‘hathwmks co : ‘ R o+4]
10. Draw the curcurc d1agram of Wien Br1dge oscﬂlator | LR B T
11. Differentiate between followmg communication systems BRI A [3+31 o
i) Wired and wireless communication system . | & S
ii) Broadcasting and communication G ‘
12. What are the advantages and disadvantages of optical commumcatmn system'? o '. 1

13. Write short notes on: (any two) o o | o [2%3]

iy Oscilloscope
il Data logger
—-iii) Regulated power supply using IC

14. State DeMorgan's theorem. Subtract: (1 11 1)2 from (1 1 10)2 usmg 2's complement method [3-93] ‘

w

15. Sxmphfy an expression F(A,B,C,D)= Z(l 3,7.9.11,14 15) by using K~map ’ | [4]
16. Explam the operatmn of clocked R-S Flip-Flop with necessary chagram ‘ e B [6]
EE T s O
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04 TRIBHUV AN UNIVERSITY Exam. 2
INSTITUTE OF ENGINEERING Level BE o Full Marks | 80
Fxamination Control Division | Programme | All (ExceptB.Arch) | Pass Marks | 32
2873 Bhadra Year/Part | 1/11 Time { 3 his.
Subject: - Basic Electronics Engineering (EX451) - T
v Candidates are required to give their answers in their own words as far as practicable. _ _—
v Attempt All questions. ' o
v The figures in the margin indicate Full Marks. ' : 3
v’ Assume suitable data if necessary. b
1. Describe different types of controlled source with figures. , o : [4]
‘ 5 Caloulate the curtent flowing ineach branch using superposition theoreim. TN Ly [6]
;f . . _3 Ohm . v _‘_-_;_-ka,-y.‘:
- . e . o ;
! ) _h_ . -‘l- . . -
! v o 12v ,

"T_scnbe the rectification process Explam the opera’ucn evf half wave rectlﬁer with

: aw the DC load line and determme the Q point of the voltage divider biased trarisistor '
cmthavmchc—lSv, Re = 1kQ, Rl—l()lsﬂ R2 = 5k@, Rc= ZkQancEB =75. . [l
| hy-BIT is a bipolar and-MOSFET i is an umpolar dewce? A_nd draw the cireuit diagram .=+
! 2 iffetential amplificy uging BIT. S [2-;:2]:.'" .
Explam the operation of CMOS sw:tch WIthnecessary dlagrams L ‘24 B [4]- ) .
[ 8 Mention eny fem‘ proper _es of an ideal: ‘OP. amp Derwe the axpressmn of voltage am of L

' £, an inverting amphﬁer smg OP amp. {2+4}

. “Praw a circuit dlagram of squiare wave generator using OF" amp Explam how it generatesﬁ :
-, tHe square wave‘, Express the. frequency ofthe square wave genemted . [2+3+1}

' complete block dxagram ) ; ‘
12. Simplify the expression using K-Map, F(x,y,z) =X’ YZ+X Y’Z+XYZ and reahze ‘it tsin
L logic gates. - A &)
re 13. Mention the types of flip ﬂops and explain the operatmn of J -K ﬂlp flop thh nebessary

- diagrams. . o Sl
14. Draw a block diagram of digital multimeter. Ehplam how 1t measures de current flowing.’
through it. [51
15. Draw and explain the block diagram of data logger. [4j
h 16. Write short notes on: (any two) . , [2x3]

- a) Light emitting diode
b) Output characteristics of cominon base configuration
¢) Regulated power supply

ok
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o4 TRIBHUVAN UNIVERSITY Exam. ' . ;
) ﬂ*JSTITUTE OF ENGINEERING Level - BE ' Full Marks | 80

Examination Control Division | Programme | All (Except B.Arch) Pass Marks | 32

2673 Magh - Year/Part |1/l ' Time |3 hrs.

Subject: - Basic Electmmcs Engmeermg (EX451)

v’
LY

10.

1

12,
13,

. Dray emn:tvr feedba "'k blaa circuit of BIT b

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

K¢ ~The figures in the margin mdzcate Full Marks.
dssume suitable data y’ necessary.

. State Thevenin’s theorem and use it to find the current throuvh 4 kQ resistor, [1+5]
3 KQ 4EQ
‘.,f,,’f;, " Ay
! b ‘ i
=t GG Q<
ev | .

Exglqm the operatmn of RC low pass ﬁlter with: its transfer ﬁmctmn and frequency

y:labeling al& the ofrcuit oampanents Emd Ic

respbhﬂe [4]
it s i ]
[14+4] -

Vee =+12V, Rg =430 kQ, Re = 2 kQ, Rg—lkslandﬁ 50. [2+3]'

, f MIS Describe the operation of CMOS logic mv&rter R I
;-j'-Explam the canc@pt of ‘virtual ground Des;gn a summer. e,u;gmt using. op—amp to got the :
" output voltage as: Vo =-(VrHOVy25Vyy -~ i - [y
Dcﬁne posﬁ:lve feedback., Draw. the - circuit dxagram fer Wr.en Bndge oscillator and
“ explain the principal ofeperaﬁon U ] T[4y
Draw 2 block- chagram of coumcatwn system and explam each bl@ck lmeﬂy | 61 -
Write short note. on' optxcal ﬁber What ate the advantages of optical ﬁber communication ‘ .
over traditional communication system?. . . | - [272)
~State and prove De~Morgan s theotems. - - . [41
Explam the operstion of SR ﬂlp-ﬂop with necessa;ry d1agram R ' : S [5]
Convert the following number system. . - ‘ 3]

14

—c) - DMM
15,

@ C5590=: 6 EAB)s=@io () (9180)10=Dnco

..'W;ite short notes on: (any two) o | . [2%5].

"~ b) DataLogger . '

Describe the construction and working principal of N-channel Deplétion typeMSFE’I” (8]

dedk sk
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TRIBHUVAN UNIVERSITY [Exam,
INSTITUTE OF ENGINEERING Level — |BE | Full]
BEL, BEX, BEH,

Examination Control Division Programme | BCT, BAM, BIE, | Pass Marks | 32
; BAG,BAS,BCH |
2080 Baishakh | Year/Part |I/1 Time

T

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.

V' The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) The resistance of a transformer winding is 460 Q at room temperature of 25°C. When
the transformer is running and the final temperature is reached, the resistance of the
winding increases to 514 €. Find the average temperature rise of winding, assuming

that oiz9 = 0.004/°C. {6]
b) What are ohmic and non ohmic conductors? Discuss voltage current characteristics of
a metallic conductor. ' [4]

¢) Inthe given circuit, calculate the current flowing throwing 12 Q resistor when
i) CandD are open circuited.

if) Cand D short circuited. [6]
B 60 o 40 -
AN AAAN—
A 10 B
KJe) 12Q
AN
Iy
lli
. 1A%
2. a) Prove that VIrelation is linear but Power-voltage relation is non-linear. [4]
b) Calculate the current through 8 € resistance using Thevenin's Theorem in the given
circuit. | ’ (8]
’ 6Q

16 A

(JD 3A < 40 80




~¢) Determine the value of source current in the network shown below using star data
delta transformation, ' -

st 11 1) ¢ u—

3. a) Determine the current in 6 O resister in the circuit shown below using superposition
theorem. ‘ - :

40 60 40

e JWV‘"I”“W\’\”“

I24\/ 29 I}gv \

v'b) Find the expression for equivalehtselﬁinducténce of two coils when they are placed
near to reach to each other in parallel aiding type.

‘o) Define power factor and explain cause of low power factor. Why in general, it should
be kept as high as possible as in power supply systems. :

4. a) Determine the average and rms value of voltage for sinusoidal voltage wave_forms"

shown in figure below. Also find peak and form factor,

and show the main voltage and branch currents in phasor.

b) Find the soutce current, power fictor and fotal power consumed in the given cirouit

- ¢) Define the terms for an a.c quantity.

i) Lagging (i) Leading (ii) In phase and' (iv) Out of phase be 180°. Draw phasor and
wave diagram also. - ’ o R :

5. @) Anunbalanced star-connected load shoWn:'in figure below is sﬁxpplicd by three phase |

“balanced supply of 400V, 50Hz system. Find line currents, current through neutral
- Wire, active power, reactive power and apparent power and overall power. Also draw
the phasor diagram, : o o
b) Write the operating principle of a wattmeter. Expleiin how two wattmeter can measure
an active power in a 3 phase circuit. S—

[4]

18]

(4]
4]

6]

[6]
[4]

[8]

4




TRIBHUVAN UNIVERSITY Exap} o
INSTITUTE OF ENGINEERING | Level
Examination Control Division

BEL, BEX/BE],
Programme | BCT, BAM, BIE, | Pass Marks | 32

1
N .

2079 Bhadra Year /Part | I/1 | Time t 3 hrs
T Subject: - Basio Electrical Bngineering (BE40)

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

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. &) A coil is connected across a constant de 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 $A: 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.

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

c) A 100 W, 250 V bulb is connected in series with a 40 W, 250 V bulb atross 500 V
supply. What will be the current drawn? What will be the power consumed by each
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. (41

b) Find the current flowing through the 20Q resistor using by superposition theorem the
circuit shown below. (8]

R FRAV AN
"G

24V

40
A AN

-

s 200

12V =1 3A
3Q @

¢) Find power dissipated through 42 resistor, using nodal analysis. [41

ia (4 ém A S0 =90)
'11A




3.> -a)

b

c)

Find the mix power through the foad Ry, of the circuit given below,

100 0V g

o : 400 Q . : \
100 V ‘ Q- > x . %RL
_ . 20A :

L

The total capacitance of two capacitors is 0. 25 pF when connected in series and
0.15 pF, when connected in parallel. Find the capacitance of each capac:tor

- connecting a capacxtor across the load i improves the power factor

4, )

_C‘alculate the average and rms value of the voltage slgnal glven below Also ﬁnd the

- form factor and peak factor

T

'f‘w't‘

Two 1mpedances (I(Mj 5) and (8+36) are »conneoted in para,ﬂel an ac voltage source of
V=200+j0. Calculate magmtude and power. factor of" circuit current and ‘branch
currents. Also find the total actlve power reactwe power, apparent power and draw

the phasor dxagram

An alternating current of. 50 Hz, has a maxxmum value of 200 A Reckomng time .

from the mstant current is zero and is becommg positive, calculatc
i) the mstantancous vaIue after 2.5 m sec. j :

i) the time taken for the current to reach’ 150 A for the ﬂxst and second tlme

Non-mduotwe Ioads of 8 kW, GkW and’ 4kW are oonnected betwcen neutral and
O RYB phase respectively of a 3-phase 4-wire system. The line voltage is. 400 V Fmd ‘

3 the cmrent in each line conductor and neutral conductor ’

b

Show that VL = w/— 3. Vp for 3~phase star connected load Derxve an expressmn for-

power factor measurement of the load by two. wattmeter method

LEE S
e

(8]

41
‘What is power factor? Write down the drawbacks of poor factor. Explam how IR
[41

G

)

gL




TRIBHUVAN UNIVERSITY Exam L
INSTITUTE OF ENGINEERING Level ~ IBE I
Examination Control Division BEL, BEX, BEL 1 |
K Programme BCT, BAM, BIE, | Pass Marks! 32 i

| BAG, BAS, BCH _ o

| 3 hrs

Full Marks | 80

“1

a

2079 Baishakh Year /Part_ | 171 .| Time _

T Supject - Basio Flestica Bugineering (R0 ...

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

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

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

through 2 ohm resistor using KCL equations. [6]
Ri Rs
AN ' A 1
[
By =28V 20 2R, TV —_H8
[ J
RN b) Find voltage across the given load resistance Ry. [10]
| sov Q@
2. a) Find the current supplied by 10V source using Nodal Analysis in the circuit shown in
figure below. (8]
5V 4Q
W
| 30 ‘
40
1 =250 220
Tiov
20V
*h
: I
8]

b) State and verify Reciprocity Theorem with an example.




-

3. a) Explain the parallel connectmn of inductors with sultable example and also ﬁnd the

- equivalent inductance of the circuit. ‘ 18]
: b) ‘A full wave rectified sinusoidal voltagc shown in ﬁgure below Find the average and
effective value of the voltage. : _ [8]
Vi
Vi

. . . { - . . : ) . : ' ‘./\: - e
0 T o An 3n
‘ - Fig: Full wave rectified sinewave -
4. For the circuit shown below. Calculate. ' [16]

! (i) Overall impedance of the circuit
(ii) 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 g L e

L S 40 30

. . ) I - " 3

‘ _ v 6 EL ; R .
: | o | R b2 o) ,

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., - [e]

b)-A 380V, 3-0 voltage is applied to a balanced star connected 3 @ load of" phase
impedance (5+9)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. L - [10]

ET Y
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b)

| INSTITUTE OF ENGINEERING ALevel | BE. : Full Marks |80
amination Contral Division | BEL,BEX.BEL .| | .
Exa n o t ‘ | Programme | BCT, BAM, BIE, | PassMarks |32
S . ©  I'BAG, BAS,BCH i A
2078 Kartik | - {Year/Part. |L/T -~ {Time . ° 3 hrs.
. . Subject: - Basic Electrical Engineering (EE 401) .
v Candidates are required to give theit answers in their wn words as far as practicable.
v Attempt AlL questions. P a C
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary. o
1. a) At 20°C‘, two coils connected in series having resistance of 6000 and 3009
-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? . - 18]
b) Find the current _thmﬁgh 20} tesistor uéing super position theorem in the circuit below. (8]
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Using qual Analysis, determine the current in 5Q) resistor in the cifcqit betow, . - &
' 2Q ‘
M
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AN~ ,

TUE R e

State Thevenin's theorem: Determine the current through 6Q resistor using Thevenin's
 theorérm. B . R S £
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_ below,

b) Calculate the eqiiivalent-capacitance.i’n the ciréﬁit.shpiﬁvn below,. .~ °

A a)k

B

T

L cndo) s Whatvareithe :drawbacks ;@fgildw:'pbwerg_'fa'ctd;Z.;Expla'in:;ae"mea‘sure_ to-improve power .
- factor. : Co e TR

. uift)' o

Determine the rms snd average value of the given waveform. .

’.»‘»: Iﬁn W

SR TR 8
317200 TT/20 - |\

T

o

Two circuits the impedarices of which ate given by 'Z;Q(IOerlS) ‘and Ez:({i—j’é?) are

Use Nortons theorem 'to calculate the current through 4€) resistance in the circuit. |

)

W

. o
R L

connected in parallel. If the applied voltage to'the combination i 230V, find () -
. current and pf of each branch (ii) overall current and p.f. -of the combination (iii)

" power constimed by each impedance and (iv) Draw the phasor diagram.

| 5 a)

Derive: an’expression to calculate the power factor of load. (lagiging) using two'
‘wattmeter metex readings, Also, explain - the effect of power factor on wattmeter
readings. D IR ; o
Three loads 3+j5, 3-j4 nd 8+j6 are connected in delta to a 3-phase, 400 supply. Find
the phase currents, line currents and total power consumed, Coh

o L ‘

5
[4+4] "

81
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v' Candidates are required to give their answers in their own words as far as practicablé.

v’ Attempt All questions.
v' The figures in the margin indicate Full Marks
v’ Assume suitable deta if necessary.

1. a) Define ideal and practical voltage source. Explain the role of intema] resistance in

practical voltage source with an example. [8]
b) Using Delta-Star transformation, determine resistance between terminals a and b in
the circuit shown in the figure. - . (8]

40 5 40

3Q-

12‘

2, _é} Find the current through 26 resistor using mesh analysis. {81

M @
. -

vif

b) Find the value of resistarice to be counectf,d across the tex*mmal:, A and B o transfer
maximum power fo it and find the value of this maximum power for the notwork

shown below. - ' _ : 18]
30 A :

‘CQG




‘5. &) The star-connected load having impedance of (12

3. &) Calculate the average vélué, rms value and forin factor of the given voltage signa’lu ' (8]
' A _ : .

B
7 tsec)

A7 74

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

power factor to (i) unity, (ji) 85% lagging. - ~ . :

181

. In the network shown in figure below, determine: R : f16]
. () Totalimpedance . - S ‘

(i1) Total current drawn from source

_ (iii)The overall power factor -
- (iv)Total Volt Amperes, Active Power and
(v) Is the circuit capacitive orinductive? ", .
(vi)Coustruct the phasor diagrain for given circuit.

Reactive Power . ‘

I R 10}2‘
B e
b . ﬂﬂ.ﬂ ‘ .
100
S

- 200sin300t .

-j16)Q2 per phase fed from 2 S0Hz
e sequence as R-Y-B. Find the line
reactive. power,. reactive VA and.- total volt-

 three-phase, 400V, batanced supply, with the phas
current, power factor, active power,
- amperes(VA)., . S ‘ [10]
'b) Describe the measurement of 3-phase power by two wattmeter method, . [6]
o eay R
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Subject: - Basic Electrical Engineering (EE 401)

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

¥
v Attempt AlL questions. . A
v The figures inthe margin indicate Full Marks..
v - Assume suitable data if necessary. -
1. 2) What do you mean by idesl and prac’tieglvaltagé source? Bxplain the effect of an
internal resistance of voltage and current SOUICES 01 their terminal charas’n:eristics} [4-+4]
b) Using loop current method, rdetexminé the cumyent through 5Q resistor in the circuit '
below. , - 8]
% 2.7 2)Find the T using Y/A transformation method, in the network given bgiov;r( (8}
b) Find the current though 3Q Tesistor using Thevenin's theorem. - 18]
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wn words as far as practicable.

v Canﬁidates are requirad to give their AUSWELS in their 0
7 Attempt All questions. : :
v The figures i the margin indicate Full Muarks. z
7 Assume suitable data if necessary.
E 1. a) Whatare ideal and practicél voltage and current source? Explain. _ {4}
']' b) A coilhas & resistance of 18 Q when its mean temperature is 10°C: and of 20 £ whea
_ its mean temperature is 50°C. Find its mean temperature 1ise when its resistance is
21 ohm and the surrounding temperature is 15°C. B (] (
c) State and cxplafn Kirchoff's voliage laws. Detetmine the cuzrent supplied by the
battery in the circuit shown in figure below. 6} :

100 00

atere B

300

YW'

‘ 200

o 2. a)’f Use Nb&ai Analysis Methqd to determine th#-, Vo, Vp 20d Vo and Caleulate current ‘ o
| | pERETT e o m

through2 ohm. | | |
| Jif——
&—
b) Find the current 1 as shown in figure using star — delta transformation. )

100

1




stot in the metworks shown in the cirovitusing -

sotance and sutul inductance of a ooil G

'b) ‘Explain whatis mean by setfi e G
b of the waveform shown below, overgme eyole. . [4] /1"

o) Cal
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Subject: - Basic Electrical Engineering (EE 401)
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Candidates are required to give their answers in their own words as far as practicable.
Astempt All questions. , ’ '
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

EESENENEN

; 1. a) Discuss on brief voltage and current sources.. Also justify the statement “ferminal.
yoltage goes on increasing on decreasing load current”. B “ 4]

b) The resistance of the cortain length of wire is 460 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,
current laws, Determine the value of unknown resistance

¢) State and explain Kirchofl’s
the circuit of figure. Also compute

R and the total current drawn from the sowuce in
the total power dissipated in the cirguit.
o Y 1)

i
[}
§
i

20

24V

2. 'a). Use loop current method to caleulate the current
network shown below. ‘

tﬁrbugh the 5 Q :cesistamé forthr:
| [8]

. 202

2h . 10

b) Using delta/star traﬁsformatien, find the gai%iu_meter current in the Wheatstone
bridge.” : o '

18}

T v et e et | v
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Candidates are required to give thelr answers in their own words as far as practicable.. -

Aitempt Al questions. : |
The figures in the margin indicate Ful;’ ;Mzrks. T

Assume suitable data if necessary.

AN NN

a) Differentiate between Practical V oltage Source and Practical Current Squree-.'- {41

b) The field winding of do motor takes 1,15 A current at 20°C..If current falls to 0,26 A
after working for some hours, supply voltage remaining;:constent, find the final

ot
»

working temperature of field winding. Given, = 2314 P and voltage = 230V, {6]
¢) Three lapms of rating 220 V and 150 watt, 200 watt and"_"ASO watt are connected
across 200 V supply. Calculate the resistance of each lamp and the power consumed

by sach lamp at 200 V. . [6]. .
Solve the given network with mesh analysis to find voltage drop on 5 £ resistors. [6]:
20 10v
. f—-ﬁvwr-{ir |
[ ' 40
N A
- »L. "
laa T
G*‘ ) ;. “Bv
pa. J g 60
- 5Q ;
N
12v 30v
b) Use nodal analysis to find the current through 4 resistor for the network shown
below. 4y ' (6]
ARA__] F/\if\)/\
AUV -
¢) Stateand explain superposition theorem with suitable example, - . 4]




3 farm fwer and ] eak factor of t‘s’m auxxent wawfonn siven hei»aw.

or
[
e

o i of mdu%fﬁme 318.3 mH is connected in series with a 200Q resisto to a0V,
0 E z:supply Caloulate the current: ﬂamng, pow::»:r factor, active and reactive pow
t::f tha cu‘cmt‘ Also dray haphas‘ '
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5. a) Discuss the effect of low power factor. A single phase load of 7Kw operates at a
power factor 0.7 lagging. It is proposed to improve the power factor to 0.9 lagging by
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: » [3]‘

{) The line currents and neutral current

ii) Active and reactive power abosrbed by the circuit

if) Draw the phasor diagram.

25
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o8 Use loo
... ‘metwork shown below.

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 source transformation? Explain with the help of an example:

of stranded copper wire having a resistance of 1202 at 25°C is embedded in the
core of a large transformer supplied at 230 V. After the transformer has been in

' ervice for several hours, the resistance of the coil is found to be 13.4 Q. What is the
tempetature of the core? -Also find the power rating of the resistance. Assume
temperature coefficient of wire as 0.00125/°C at 15°C.

b) A coil

c) Find Vy in the following circuit diagram.

}
¥ 6v

p current method to calculate the current through the 20 fes‘:istan@a for the

T 12

NN -
80 b v
4Q
AN AR
" 8V
oo
20 60
: 4 € 3
T' Pt g p S
c) State and cifj:lain Norton's theorem with suitable example.

T UERRES e . o . .

(4]

6]
[6]

.16l

fe]

[4]
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3. &) Find power dissipated in 3 Q resistor izéing Norton's-theorem. |

A g X
20 - ‘ 49 by
20v 30 Cd
T ,J’,),IOA. 2»39
i
. . , ¥
- .b) Calculate the valus of R™ such tnat maxamum power will be absorbed by itinthe .
g given olrcult R - .
S : ) SQ v 10@ ‘
==y 10v : ER , ‘”'—"[:"20 v
k e o '

Ty ARV 't 15\mduc‘tame‘7 Derive the express:on for ’cwo inductances in sen‘.s mth mutaal

SR ﬂux mamgeachoﬁler , ¥ : .

© 4, a) Calculate the: aVera,,e (’nalf penod) value : and s value of the Wavefom shown
' beiow o v . A :

v

b) An alternating source of emf v =200sin (314t) volis is applied to a prachcal coil with
resistance 20Q. and inductance 0.1 H'respectively, Determine (i) expression for
instantaneous current and power factor (i) active reactive and apparent power of
circuit (iif) vo!tage drop on resistor and mductor and (w) construct phasor diagram for

above circuit. .
¢} Find current flowing in each branches of the following circuit:

{6]

6]

{4]

41

(6]
fe]




5. a) A 400V, 50 H3, 3 phase induction motor takes 60 K'W power from supply mains at
0.8 power factor lagging. Caloulate the capacitance per phase and KVAR rating per
phase of capacitor in order to jmprove the power factor to 0.9 lagging using () star
connected capacitor bank and (if) Delta connected capacitor bank.

b) Define phase order and explain its significance. A three phase balanced star connected
load with (6+8) chm per phase is supplied by 400V, 50 HZ three phase source. Find
the line and phase curents and the total power dissipated in the load.

Ak

(8]

[2+6]
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a} What ds, you"mean by fdﬁa}. ami pmﬂwm vsitaga amzi m;rmnp ,oume . B3 plam 'the f ol .
me’rhod &’ﬁr' e,rtxng pracm;al vgime sourue muo eurrent SOurce: d‘vws 'sferga E [5 ]

b} A 60 watt, 240 V. ine ent filament 1amp is swﬂ;ched on atfz C. Th {)paranmg' [
. temperatute of the filament is. 2000°C. Defermine the cutrent taken by the lamyp at the

:mstam @f iitching ON, The temperatuce- coeffic cmnt of resistance of
rial 045%. " :
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a) Using Nodal analysis, determine cuments in each branch of the network shown in
(8]

below figure. Also find the total power loss in the network.
09 - 20

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

RO

vo infuctances Ly and Lo are connected in parallel. Derive the relation showing the

tivalent inductance of the combination when mutual flux helps the individual fux.

it will be the equivalent inductance of the combination when routual flux opposes
o M

' fhe individual flux?

vo " alternating currents represented by the equations i; = 7sinwi and

b
' ;103&11(03”%] are fed into a common conductor. Find the equation for the
resultant current and its RMS value. 14}
{8}

¢) Below Figure shows a series parallel circuit. Find:

{i) total impedance

(i) curtent drawn from the circuit

(iiyvoltage across the parallel branches
(iv)cuitent flowing through sach parallel branch
{v) power factor ‘ . :
{vi)Active, reactive and apparent power .

Also, draw the phasor diagram of the circuit. ‘
- | Ry =10Q - 1p=0.02H

——p
200V, 50Hz
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Candidates arc required to give their answers in their own words as far as practicable.
Attempt All questions. S B

The figures-in the margin indicaie Full Marks.

Assume suitable data if necessary.

Describe the open cireuit, close circuit and short circuit with diagram.

4

Two conductors, 0n¢ of copper and the other of iron are conneeted in parallel and at -

20°C carvy equal currents. What proportion of current will pass through gach, if the

femperature i raised to 100 °C? Assume temperature cocfficient of resistance at

20 °C for coppsT as 0.0042 per °C and for iron a3 0.006 per °C-
A direct current. circuit comprises WO cosistors A of value 25 and B- of unkuown

" value, connected in parallel together with a third resistor C of value 50 conmected in
series with the parallel group. The potential difference acioss C is found to 90V. If the
total power in the ciruit is 4320 watt, Calculate (i) the value: of resister B, (i) the .

yoltage applied to the ends of the whole circuit, (iif) the cuirrent in each resisfor. .- =

. Using mesh anatysis, calcutate the voltage across the 20 0 resistor shown in the figure
. below. L ' I

208

Use the nodal vdltage method fe ﬁﬁd the cﬁrreﬁt ﬂomng through iOQ resistor for the-
network shown below. ‘ _

State and gxplain thevenin’s theorem with suitable example.

What is the value of R such that maximum power is transferred to ii? Find the value
of this maximum powet for the cirouit shown below.

6]

161

16

6]

] .

. {o]
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v (Candidates are required to give their answers in thejr own words as far as practicable.
v Attempt Al questions.

v The figures inthe margin indicate Full Marks.

v Assume-suitable data if necessary.

1. a) Acoil hasa resistance of 100 ohms, when the' 'ltempemtuie is 26°C and 110 ohms
when the temperature is 45° C. Find temperature rise when its Tesistance is 124 ohms,

snd surrounding temperature is 157 C- {6l
b) Find the equivalent resistance petween A and B for the petwork shows in fignie
below. [4]
' 240
®|
- ¢y Find current from the source in the following cirouit diagram. e
38 38 38 |
L% A A

O

4 X¥Y 15 e e £ 4
(,g:a_v 183 1@5 5:;:‘}’
A e -~ —

2. %) Findthe current in 5-ohm resistor in the network shown below by using supetposition,

: . theorem. N e " 8]
~ (os) 4% 3
b) Find the branc}; currents in the cirouit of figure below by using nodal analysis. {81
3! 5V 20 40
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c) Calcu!ate ﬂxﬁ (1) (averagﬁ vainean (it} ]
heiDW '_’f L ; K

: ! .- : Cea ol e [’R‘j»f',..
"'_b} T’nrce snmiar mzls eae of ms:stance 7&2 and mduct atce:of QGS Hare mnnecte& in:

" Deltato'a 460 ‘af 3 phase, 50 Hz wpplv Calcuiaie the line curmnt and the total pew&rf__] N
eonsumad RINSRCT 18]




