
'3?. 
..,

/

r'.
r'

1. a),,

b)

b) Write
the element

8. List different tlpes of stsdard VO used iu C. Write aprogrysl
age of five shrdents into a disk file aame " STUDENT.DATU.

9. a) Explain differe,nt [pes of goto statements in FORTRAI{
example. Write aprogram. to
till ns terms: 1+(l+2)+(1+2+

to write name, roll

read n from user and display
3)+(1+2+3+4)+.... [4+4]

b) Explain with suitable example to show how an Impiieri Do loop works in FORTP,AN. 
' 

t4I '

-...I1

:*r.*

3. a)-

l;.

i

a_-

.,
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Y.ear /'Part Tiine' 3 hrs,Itl

b) WriteaCprogrqm that
computer- rearra[ge tlren@es

with example that "Array*
average of integer numberi

is indiiectly a pointer". Write program to

t4I

7.. Iltustate calctrlate
sum and between M'and N (where value of M and N are read
from keyboard) usingpointer-

8. Write a program to contiduously read rvtme, age and salary of a worker and write it into a
file rmtiiusir confirmsio end- Then read n from user and display the n6 record in the file.
Details of worker must be represented by a sEtrcture.

9. a) Compare arithriretic and logical if staternents inFORTRAN

b) Write a FORTRAITI prograrn to display nature of roots of a quadratic equation.
Calculate and display {he roots, if they are real and equal.

I :1. {.*

14+4J

tl
U1

pl
c1

P.1.22
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program

W.ritp qmtan,

i) pintf( )

:1..j, , ,

'r;...-: '-

. rlrl..-.i, ,

.i;; f.'Ir i' :: ': '
I I . . ,,i '

:J.:

,.

'6.

,do.,,,, while lo,9R the progran "to find

of n+uqber uili.l the , . .
i ::.: :. {2+2+4J

order.

13+71

t4l

[2+61

a) Write a

a) 4bout

3,'sales.
,Each sales of

Calculate .-

a
' .; l

to swap the value of
function.

8. \l/ritg 4 C progr4m to store ernployee dglails in a text fiIe. Read,data from.the text file, .

sort them ia ascending ordei of salqry and store the sorted record to a binary file. Display
the details and rank of employee given by the user. . t8]

g. a) What do you mean by formatted and unfonnatted input/output statements in Fortran .

and also give suitable example which explain the concept of Formatted UO. t8l
b) Write the program to convert a binary number to a decirnal number using Forkan

progra@ming language. t4l
t** :

P.1.23
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INSTITUTE OF ENGINEERING

- Examination Control Division
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,/ Candidates are required to give their answers in their own
{ Attempt AII questions.
{ Thefigures inthe margin indicate Full Marles.
{ Assume suttable data if necessary.

# practicable.

l. 1)zDefine software. Explain its types. .,1;:

&)z What are the steps required to develop a computer program? Explain.

2. *z'1l What are relational operators and assignment ffperators? Explain with examples.,'b) 
Rewrite the following program by correcting any syntactical errors, if presend' Also
show the output of the corrected code.

#Include <stdio.h> "o
int main ( )'
t' float root int i= I;

do { sum=2i- l;
print ("\P/od\n,', sum)q
i *- 513;

I while (swn <: [5)
root = pow (i, l/2);
print ("\n7o.3f ', root);
return void;

)

v \tr/rite a program to read the number until - I is encountered. AIso count the number of
even number and odd numbers entered by the user.

b) Distinguish between break and continue statement with example.

4. a\ Explain how function is defined in C? Differentiate call by value and cail by
reference.

b) Write a program using a function that returns the largest number from an array of
numbers that is passed to th9 function.

5. a) How are one dimensional and two dimensional arrays created in C? Explain with
examples.

b) Write a C program to read two matrices from user, add them and display the result in
matnx form.

6. What do you mean by nested structures? Give suitable example. Write a program to read
' the Heights of two students and display the difference between their heights. Use feet and
' inchcs as members of a structure to define height.

7. '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 another character array changing lower case letter to
upper if any. Use pointer to process the string.

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

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

;,9. a) Explainthe FORTRAN structure. What are data types in FORTRAN.

t) rprlt" a prog1am in FORTRAN to solve quadratic equation and displav roots in ptoper

format. '1,kd.* 
f

t3l
tsl
t3l

[3+2]

3

v

t,

t6l
t4I

[+2]

tsl

l2+2J

t6l

12+61

t3l

tsj

t8l

12+21

rbj

c11 r
Lev-el- Full Marks 80

Programme All ( Except' .

B. Arch ) ;, "
Pass Marks 32

Year / Part Ill )t, Timc 3 hrs.
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Subject: - Computer Programming | (EG442CT)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Anempt All questions.
{ The/igures in the margin tndicate Full Mailcs.
{ Assurne suitable data if necessary.

t. Why do we need programming language? Write down the advantages and disadvantages of
high level and.low l9v9f programming languages. Write an algorithm and flow chan to
check whether the given yedr is a leap ]reaI or not; [Hint 

^ 
year is a leap year if it is divisible. -

ty 4 not by 100 and by 400.1 12+3+51

2. What do you mean by operators? Explain differcnt operatorc along with their precedence
and associativity. Write a program to count the number of vowels in a string you ar€ not allowed
touse library functions. 12+2+61

3. What is a nested if-else statement? Explain it with an example. Write a program to find the
largest ofthe three numbers using a nested if-else statement. U+2+11

4 Compare while loop, for loop and do-while loop. Write a program to evaluate the following
series until the difference between the two terms is less than 0.001. [3+7]

13 xt.S-=f+3-+-+..." 3., 5!

5. Explain why we need function in programming, Write a function to check whether a
number is prime or not and use the output of that function to print prime numbers from I to n
entered tiy the user. 13+71

6. What is a pointer? Write down the relationship of aray and pointer. Write a function that
takes string as an argument and return the number of characters in the string. Also return by
converting the string to upper case. Don't use library function. [l+2+71

How is nested structu€ formed? Explain with example. Write a program to perform
additioq subtraction, multiplication and division of complex numbers. Make separate
functions foleach operation. tl+2+77

What are binary and text frles? Write a progftm to write any structure information in a
binary file andtotead and displayillater . Make a menu driven program to read and display
information from file. [3+7)

* *tt

;

E.

Exam. Old Back Q065 & Earlier Batch)
Level BE Full Marks 80

Programme BEL, BEX,BCT Pass Marls 32

Year / Part Ul Time 3 hrs.
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r' Candidates are required to givi their answers in their own words as far as practicable.
{ Attempt All questions.
{ The/igures in.the margin indicate Full Marlcs
/ Assume suitable data if necessary.

J/4 What do you mean by software and explain about generation of programming

l14

[4Define the term "Flowchart". Discuss about different symbols used in Flowchart.

Z- 9{iAa out final value of a, b and c where following expressions are executed
sequentially t4l

int a=2,b = 3, ci
a= (b+) + 1++b) + a; lo

,/ Q=o>b?aib; 3'6 = (a++) + (b-) +a; V
c = c+t_*b_-i S

b) What are the difference between formatted and unformatted UO statements? Describe
with proper example. t4l

!*Y exylain importance of break and default statements in swirch statements. tll'
b) Write a C program to display following pattem using unformatted output statements: l7l

P

Pu

PUL

PULC

Pul.cH

pulcHoW

PULCHOWK/
4.\af Dqfine "firnction definition" and write the program to find the sum of tu,o numbers

using user-defined functions. t{L
yI Wtlm;t do you mean by "call by value and call by reference" along with suitable

examFle? : -: 
I{]

S/Canwe pass whole array element from funotion? Write a program to display only those
students infomration which are passed. Use separate function to check the result of
student. The information of students like Name, Roll No, Address and Marks are passed

from mainArnctions and pass to functions using array t)?e arguments. L2+8I

{'

Exam. lltcgular
Level ,BE Full Marks 80

Programme AII @xcept B. Arch)

Ur
Pass IVIarks 32

Year / Part Time 3 hrs,



M:.t--

A. r{nxplain the use of t5,pedef of keyboard in structures.-/' 12)

b) /xplain the need.of nested structure. Writeia C program to convert data in BS to data
y-/ in AD using structure. Use the data difference of current'data. tl*S]

t3]

t5l_

l4J

t4l

t4l /
Srf'W;te a FORTRAN program to read m*n matrix, transpose it and display both the

**

il

,]
;i-ll.

li
I

i

l

I

i

i

I

i
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INSTITUTE OF ENGINEERING

Examination Control Division
2069 Ashad i'

Exam. Nen,Ilacli (2066 & Later, Batch)

Level BE Full Marks 80

Programme AIlGo""pt n. rrct.) Pass Marks 3.t

Year /Part lll Time 32 hrs.

')

s
/ Candidates me required to give their answers in their owr: words as far as practicable.
{ Auempt.AlI questions.

'/ Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

Vt Dry"rentiate between high level and low level. Explain the steps of solving a problem
using computer- ' [4+4]

2. Consider a statement

scanf ("8s", str) ;
Where st is a string variable

In above statement, why '&' symbol is not used? Can we input string with space in this
statement? If not, why? t4l

fu \Vrite a program in C to find all possible roots of a quadratic equation a:r2+b>i+c=0. t8]
'r" -.$--Wlile $to:un sieniticance qf u'pin()$n-ction in Ci Diftereajate betwe_en pas,!y.lalrl9;,_ :ev 

and pass by reGrEnce arguments. Describe both witJr meaningfuIexample. ! - 12+61

5,. Explain how array can be passed to firnctions. Write a program that passes an array to a
\/ firnction and print the largest and smallest element. \ [2+61

-Q How are sEuctures different from arrays? Create a structLue in C to store the name of av 
batsman, runs scored and no of times the batsman in dismissed. ln the pregram, read the
data of five players and display the batting average of the player whose name is entered
by the user. Batting average is given by totalruns/total-dismissals. ,t [2+61

l- Wnte down advantages of pointer. What type of arithmetic operations can bet implemented in pointer? Also describe the relationship between array and pointer with
[2+3+3Jappropriate syntax and examples. ,f

8. Write a progr.un in C, to read the following information for 96 shrdents.

Student Name, Student roll number, Marks obtained(in 100)

Record all data in "ioe.txt" file, and program should print roll number and name of
student who have obtained greater than or equal to 40 marks. t8]

9. Rewrite the following source code correcting any error present in it. Also indicate the
error corrected in comment. Then write the output of the program. 14+41

,

l

'!

i
I
I

I
I
I

i

\,

{
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I

:l

/program to convert list of temperatures

L/in Centigrade to Eahrenheit .
*inclucie stdio-h; 8'
int main ( )

{
int i, n-3;
float celc Ini , faren In] ;
6sg1i=0; i<n; i++)
{

. Print ( "CeIc t tdl =" )

scanf ("td", ceicIi] ),'
]' i6nlrert (berc, faren, n) i ' t '

for (i=0; i<n,. i++) print lfarenii) ) ;
break;

);
void convqct:(.ftoat,c.eAlJ, rftroat. fa:r[], int n)
1

forli=0, i<n,' i++) celzfar(farIi]i celIil);
i;
cel2far(float f, float c)
{ f = 9/5*c+32; !; i,:

? .rL.

\

10.

.11. What

it with implied
them in array,

the syntax of two dirrrensional in FORTRANI Expiain \{ith exampie. ['+.1

,,I
'/

*lJ
ile
I., e

l/- *** v
j

i,

/

-.L,,-r-*:
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t' Candidates are required to give their answers in their own rvords as far as practicable.
{ Attempf&.qtrcstions.
,/ Thefigures in the margin tndicate Fu!!@fu.
/ Assum.e suitable data if necessary.

1. What is high level language? Write different types of high level programming languages with their
examples. Hpw compiler is different than assembler programming language? [1+4+3].

'.'2. What is a pseudo code? How is it different from an algorithm? Draw the flowchart to solve the
multiplication of two matrices. U+2+51

l. Write a hierarchy of operations of the following expression in computer programming C: IEOF tt
B-Salary + Daily-Allowance > 8000&& eligible_code =: 1tt nelpay>10000. Write different forriraited
input output used rn For Tran programming language. [4+4]

4. Write a program.in C to calculate the frequency (F) for different values of cap.acitanees(C), for a certain
electrical circuit. with an inductance (L) and resistance @), the darhped natural frequBncy is given
by-F:./11tll.Ci-Cn'zl+C11.-It is.iequired to study ttr'e variation ottiis frequencyw^ith capacitance
starting frbm 0.0.1 to 0.1 in steps ofb.01, and calculationlhould be,dohe.u$ing uqbr defined.function. [8]

5. Write a syntax in C- programming wittr example of the following: "scanf', single statement

"do....while", "strcpy'', structures with arrays. fax?J

6. What are the rules that govern the passing of arrays to user defined functions? Compare'"user defined
functioni' and "switch" in C- programming language. [3+5]

7. What are the importances of "Pofutters" in C programming language? Write the output of the following
program. L4+41

# include<conio.h>
voidmain0

, t int k; int.a[ ] = {1, 2,.3};.int*b[3]; int **c[3];
int***d[3] ; int* **,Fe[3J. 1o1**** *,f[3];

clrscO;
for g =' O;t<:; t++1 i

{ blkl.: q+ hclkl :b + k; d [k] : c + k'
e[k]:d+k;f[k]:e*ki

fo. (t --L;t.3;k+-r)
t printf ('oA3il', *b[k]; printf ("%3d", **c[k];

printf ("%3d", ***d[k]; pintf ("Yo3d', ****e[k];

Printf ("%3d\nr' *****f[k] 
;

)
)

8. Write a progtam to read name and age of 10 different students as the two members of a structure named

"studeirts". Display the name and corresponding age of the students sorted in an alphabetical order. t8]

g. What are the inputs and outputs functions used with data frles? Explain, error handling process d-uring

reading and writilg in a data files. t5:31

i0. Write a program in ForTran to test whether the acceptcd year is leap year, or not. (Hint: A year is
leap year if: the year is divisible by 4, but not by 100 or the year is divisible by a00) t8l

:1. {.*
rl
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'/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All.questtons-
./ Thefigures tn the margin indicate l:ull,Mqiks.,/ As-rume suitable data if necessary.

1. Define algorithm. lVrile an algorithm for finding largest and smallest values from a list. [2+6J.

2. Draw a flowchart and algorithm to find roots of a quadratic equation (ax2 + bx + c : 0).
Include all three conditions of the determinant. I [10]

3. Write a program to read values from user and find sum until user types 0, also display
sum and average. t8L-

4. &Ihy prograillmers prefer using user d.efined functions? What is merits and demerits of
using functions in program? Differentiate actual and formal parameters used in functions.[3+2+3J -

5. Write a pro$am to take a list of values from user into an L$ay. Pass the list to a function
which sorts thq vaiues in ascending order. Display the sorted list from main program. [315]

6. Write a proglam to represent cornplex number by a structure with real and imaginary as

members. Take 2 complex numbers as input from user into structure variables. Pass the

complex numbers to a function which calculates sum and returns it. Display the sum from
anothgr tunction displayQ. [10]

7. What is the role of pointers in passing parameters to functions by reference? Give
example, how 2 dimensional array can be accessed by a pointer. 14+41

8. \lhat do you mean by opening a data fiie? Iiow is this accomplished? Explain fscanf,

&rintf, fread, fwrite functions. [l+3+4]
g. Explain the skucture of a FORteX program. Differentiate between arithmetic and

logrcai if statemenl 1Z+Z1t

10. Write a program in FORTAN to read two matices from user, find their srmr and display
the sum. t8l

**rf
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{, Candidates are required to give their answers in their oum words as far as prdcticable.
{ Auempt All questions.
,/ Thefigures inthe margin indicate Fult Marks.
/ Assume suitable data if necessary.

1. What is high level language? What are the different types of higfu lwel languages? How
computerprogramming language C is different from FORTRAI.I? [1+]t{

2. 'Write an algorithm aud flowchart of the distance betwee,n two points (xr, yr) and (x2; y2),
govenred by formula Dz = (xz - *r)' + (yz- y1)2. Where, xr, xz, yr, yz ari given by user,

.::... ... ,

3. Write a qmta:r used in:C prograinming teinguage for the followings:

a) scan( ) b) while c) stuct

I

I

I

ts+fl'"

tHI

4. What are the significant meanings of '&' and '*' established in C programming? How .

car you differentiate between 'ciIIed by value' and 'called by refereuce'-with 
"*iropt. 

irt
C programming?. : t4+61

5. State with example, how switch ( ) function differs from user defined function in
computerprogramminglanguage C. t4l

6. Write a pseudocode to find the standard deviation of an array of values in C
programming. The array ele,ments are read from the terminal. U'se user defrned functions '

to calculate standard deviatipn and mean. Standard deviation of n value is given by ,EI, ,1-',.'E;;;
r'= 1= ,
Where x, is the'mean of the values.

7 . 'Write 
a prograur in C programming language accor<li.g to the output displayed below: (to

open a file named RECORD.txt for the n number of data where Cost, Service Charge 5o/o,

VAT 15%, and Total Cost must be calculated by program itself).

Output is:

Item Code Description Rate Ouantitv Cost
OOlCT Computer 22.000.00 5 110.000.00
007M Cell Phone E,C'00.00 IO 80.000.00
VAT 15-"/C

Sersice Charge 5%
Total Cost

[0]

Thank You!!! Visit Again
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I
8. Rewrite program correctly and write .oritput of the glven proglam written in C

programming I anguage below :

# include stdio.h
# include conio.h

void main( );
'{

char arl[1 1] : {'t"'o"'E"' 
"'P"'IJ"'L"'C"'Hi,'O"''W"'K',};char ar2[15] = "IoE, Pulchowp';

char ar3[1 1] = { {'I'},{'O'},{'E'},
{''},{'p'},{'u'},{'L'},{'c'}, {'H'},{'o'},{'w'}, {'K'};
clrscsr( );
{printf ("\nArray l: o/oc\n", arl);
riit"tf Cf"arrayz:o/*Yl',lr2,)i' :

priutf ('lnArray 1: %c'rn-', [3);
retum 0

)
9. Describe the formatt$ inpu! and output statement ip IOR'[RAI.{ programming language

with it's syrtax.

10. Write a program in FORTRAI.{ to evaluate the following series:
series.: 1/11 + Ll22 + lt32 + ... ... ... + lN

t8l

i
I

I4l

t8l

I

l

I

i
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'/ Thefigures in the margin indicate Z"U Ata*s.'r' Assume suitable date if necessary^.

1. a) What are'the-Cen:erits of C programming? Fiowchart is representation of an. algorithm. Jushfy the statement with suitable example. 12+21

b) Draw a florvchart and then rvrite a program to read three ,iau, oi 
" 
ri*gt" and print

area for vaiid data and to print "Invalid data" ifeither one side oftiangle-is greater or
' equals to thq sunq of othertwo sides. [Area= 66:AGTC;O, where a, b, c are

t"'. ""= ..,, threesid.dsands=(a+b+c)/2. .' ' . .' _ t4]

Describe the meaning of precedence.and associatively of operators with suitaLle
example. How much memory is required for long integer and its range?

Write a progam in C to calculate the sum of given series up to the term given by the
:user.

Y = L 12 - 2/x2 + 3lx3 -.................,...........

Distinguish betrveen call by value and call by reference with example in C.

Write a program in C to find trace and norm of a matrix. Trace is defineC as the sum
of principal diagonal element; Nonn is defined as square root of the sum of the.squars
of all the eiernents inmatrix.

Ciassify the variable according to the scope aod exteqrt (Storage class) with C.

Write a program in C which calculates F, where p,= (a t bn)/ c!,and n is. an integer.
For designing above program, use two functions, one calculatbs factorial and other
calcuiates power of anumber.

Wlry pointer operator is called indirection operator? Give example.

Write a C program to check ryhether the given sfting is palindrome or not. Palindrbme
shorild be chEcked by user defined function.

What are the differences between malloc( ) and calloc( ). Wheu we use realloc( ).

Write a C program to read n integer numbers in an array dynamically and create two
functions to sort in ascending and descending order and display the result in the maiu
function.

Discitss [6r'r arra] of strings can be stored in.ai-ray of pointer variable.

Write a C p'rrsglam to enter the strings uatil the user enteis "end'; and display the list
of string in aiphabeticai order using two dimensional array of character usirg
flrnction.

-

2- a)

b)

3. a)

b)

4a)
b)

s. a)

b)

6. a)

,,
'7." a),

b)

[2+41

.t6l

121

t6l

t3l

tsl

[2+1]

l4I

12)

tsl

t3l

tsl
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8. a)

b)

9' a)

b)

10. a)

b)

Explain nested struchre in C, with example.

Write a C program that illustrates the pointer pointing to the function. .

How can we'pass structure variable as a pararneter in function. Illustrate with an

exari,rple.

Create a structure Shrdent(Roll, Name, Address, Age) to store 10 different records of
students and ariother structure Marks_Sheet(SN, Subject_Name, Full Marks,
Pass-Marks, Marks-Obtained) within Snrlent tL store the records of S different
subjects. Write a program to enter the records of students and display tLe records with
the percentage each student have scored.

In which condition unary operator is equivalent to assignment operator. Explain with
exa:nples.

Write a program in-C to create a file named "subject.brt" that stores subject name,
subject code and full marks where subject na:ne and subject codes are stings and full
marks is float. Also display aillhe records stored in the file. Write. a.progarfl to keep
the records of 10 subjects and display allrbcords from the file.

l3l

tsl

l2l

l2l

l6l

:r,".;

t\
t6]

1

-- r' 1.- :-*'r'+-;lit,,!a;ir-::..1ilt;:,.-:;.i:.f ,j;. l-: ,.,,.,-.)t.. '., ,. ..-

i

i

,c

nl

"{

1 -' -.. ::::-:1:r-iE:i1,:.i:1:i:::-_:*t',:-r ..- .:..i:.-:::-::. h :.i: :

I

i

)



22 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2055 Shrawan

Exam.
Level BE FullMuks 80

Programme
BEL,BEX,
BCT Pass Marks 32

Year / Part vl Time 3 hrs.

I

1. a)

b)

.2. a)

b)

3; a)

b)

4. a)

b)

5. a)

.b)

/ Candidates are requhed to give their answers in their own words as far as practicable.
{ Auempt All.questions.
t Thefigures in the margin indicate Full Marlis.
r' Assumb suitable data if necessary.

Iilfhy is C programming most commoqly used in simulation? Do you agree that the
compilercan produce the executable file directly itself? Elaborate your answer. .[2+2]

Write an algorithm and a flowchart to read a five digit number and check whether the
number is a palindrome or not. B+21

List different operators with their corresponding associativity in C. Mention the size
and range of signed long int and float. [2+l]
Write an interactive progrun that readi positive numbers until user enters "no" and
then sum the numbers divisible by 4 that lie between the range of 10 and 50 and
frnally display the count and the average value. I51

IllusEate the formatted VO sking data. Why don't good' programmers prefer
goto-statement? Compare switch over else if-ladder. . [+1+l]
Write a program using recnrsion to comlute the sum of the followind ieries: tsl
12 -22 + 32 - 42 ..... + (-1)*' n2 without using pow( ) function. You should read the
value of n from the user.

How does a function optimize resources at the progranrmer and thq machine side?
How does a fr:nction retum value? Illustratewith example. : [+2]
Write a program to read number and call a function till 'yes' is entered by the user.
You should count and sum the numbers using static variables in the function and
return the ?verage to the main fuuction._ ,, t5l

Compare'array with pointer sptactically and physically. t2]

Write a program to compute the deterrrinant of a square matrix of nth order and then
check whether the given mgtrix is singular or not. You need to have two frmctions as

-. read ( ) andprocess ( ).-' '-,. '- -:' '-

6. a) \Mhy do we need IIMA? Explain the significance of calloc( ) with example.

b) Write a pro$am that reads positive integer nrunbers into an aray dyna:nically and
pass them to a function where odd nudrbers are filtered into another array and disptay
the array containing odd numbers in the main functiou.

7. a) Mention the applications of pointer. Illustrate the invalid and valid pointer arithmetic
on both data variable and pointer variable.

b) Write a program that dynamically allocates twb different strings and pass them to a
function where the second sh'ing is compared with the reverse of the first string on the

chanicter basis and display the message in the main function. You are'not allowed to

u1e.!he sting functions.

-8. a) 'Illushate the self referential sbucture and the position pointer. ''':

b) Write a prograur that illustrates passing function address to other functions directly
and using Pointer.

9. a) Sketch the bits assignment in a stuctue if.you have 7 bit fields of 5 bits length each.

Justify the bytes consumption by above stnrcturc with reasoning.

b) Write a progrurm to compute any two instant memory spaces in a format (Kilobytes:
Bytes: Bits) using stnrcture. Build functions to add and subkact given memory spaces

where 1I(B : 1024 B and 1B=8 bits and dispiay the results in the main functien.

I.-

E

I
t-

--' 
r:: I.'.,:, , [6t - 1..

[1+i]

ll+11

t61

,F+tl

l6l

l6l

I

-

t2l

t6l

TT!

l6]

b) Write a program that first appends the customer records ia a
the number of customer records as well as the contents from

if it does not exit.

binary file and display
the file. The file name

should be given by user and display
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INSTITUTE OF ENGbIEM.ING

Exa mination Con-trol Eivisio-n
2472

I

'{

{

I.

..

2-

';*?'

3.

4-

5.

.'::-

',,-$-

.. 7. UseB44Gar"ma

8: Evaluate by using

-t
- .:. ti

I

.'i:- i.
. t.

j

.!'r-e-*.sinbx .l-.dXJo Xr.

Find

,,-- ,. Fiud{fie volume ofthe solid formed
., the initial line. :

revolufion of th cardioidr= a (l+cosO) about

Fiird center and ecceoticity of conic x2 + 4>qy + y2 - 2x +2y - 6.= O

OR :

:lo
'f=-. 3+2cos8

Describe and sketch the $aph of the e{uation

;?

Eram. Nerv 66 & Latei'
I.€v,el EOBE

All@xc4B.Arcir) Pass'Illlerks. 32

Year/Part Time 3 h$.ln:

P.97
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J

I

I

I

d

I

10. Fiqd ttre cor$ition:tnat ttre tine lx .'- rny * n = 0 may be a nonnal to the ellipse

::- -,

11. Show that the pair of tangcnts draryn litm the center of a
.;. ..:. ..

12. Sotvethe differentiat 4jqtoo, $=U*6.-t ' 
t 

'

|3 Solve: y-2gx+a,yp2':O rrytere O=#' ' ,,, ,

r+ Ssfve t,he differe,ntiat gquation' .*i""Ur=r.y": 
'

t5. isolve the ditrerenfial bquation: x, # a U # 
:4i = il

hruerbdla are its as-ypptotes.

+-

*+*
1

,t
,i,
i
t_:;t .

I

.l J'

i
t

P.98



Level Full MarksBE 80

Programnne All (Except B.Arch) , Pass Marks 32

Year / Part IIJ Timp

01 TRIBHUVAN IJNIIVER.SITY
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INSTITUTE OF ENGINEERING
'i Exarrination Control' Divisian
,,:,,- 2AT Shawan ,.
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ItxaEn.
,t

;f
i'
,,.

,:1,,

Mathematics I
/ Candidates are required to give their answers in their own words as far as practicable.i/ Atte*tpt All questions,
t thi,biguG in the margtn indicate Futl l4drts.
{ AsilAe suitable dataifne-gesstrl. , ,,, , l ' 

:

I

l. 0 tsI

tsl

tsI

tsl

#i

- - Find tle volume of
about the initial line.

sinx.gl
dx

+ycosx.i-- xsinx

the s-olid generaled hy tte revolution of the cadioid r: a (1-cos0)

I Sotve: [s]

dy

dx
,:i

[s]

dx

'' 
'.1,'r-14. fr,ansform the lquation'x?-2xy+y2*x-3y=0 to ares through the point (-1,0)

Ilel to the lines bisecting the angles between the original axbs.

. 15. FiBd the center, length of axes and the eccentricity

2x2 +3yz -4x-l2Y +13 = 0

, 16- Findthe length of axes and ecentricity of the conic

", l4xz -4xy+lly'-14*-58y+71 =0
.0R.3

. Describe and sketch the conic r: ,:*; '

"?g+"

of the

tsl

tsl

tsl
tsl

ellipse
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. oI . 1 lRrB, rrrIi lIdNrySRSrTY

B'ISTITI.ITE Of EI{GII'IEEB!\IG

Exauination Control Division
2071

.:. ...... .- ...:-i-.-...--,.1--..!:

/
:,1 ,1" .

Statqleibnilysilr on,Leigfleq.derivatives:

' Ify= sin(m sin'11)urenshbwthat.,

(l-x1 y62 - (2n+l) xy,*i + (m2*2)5= 6

2. 'Assudring fre validigy 9f g4pansioq
-/ 

-,. 
I g'

expansion ofthe functim :=
. , ,,I+et

by Maclaurin's

theorem.

3.

5.1 
:

.:

:
?
''t

'+
.:#

" :.:",*i

the pgirts whene. the hngent is

OR

Find the pedal

. , i" :

'cuwe r2,- a?cos2€'.
.it: 

.+

Show tlr"t f 'E--:i{ --- h x+.lai -x,
.i ': fl

,--',1 :

' 
.,:'

? - Apply ditrersrfridio..p".q4-der'integntr sign to 9vrlu"t9 f,o" G x

B. Use gagrmafuoction to prove th", X& = fI/3

9. Find the volume or surface area of solid generated by revolving tbe cycloid x = a(Otsin0),

y = a(l+cosg) about its base.

Exam. Rcguler'
Level BE,'.r r.1," ' '.' .'i.'ri,i. ,Fuil Marks.'' ,80 

I

Piogrlmme AU (Erro,eilB4qd-r)
i -.. j]i 

1

Pacs Dl4rts 32

Year-/Part uT fime 3 lrrs.



1,0llf,,,,th",rfin" tx+rrryrn=0, is nofoal to the ellipse #.#=lthen ,strow 
that

-f-=---
jz-.1ilt-'o?.. .i ..,:,

I l. Solw,tholoos of a point which move in strch a way that thc diffeipqce of its distancc fiom

.12..-Solvethedifferential"qua1",*#.a*-l,.1.l.,.l.:.],.,..l

. 13.. Solve (*'D1 +xD+1)y=sin(logx2)

": ,, :'. 't4,. Solve,y =7,pr +Zpxwhere O =9

i . rs. sotve: #.r*. 2y =sz'sinx ', 
, 

'

'': ..j l0

oR ,," ; . .:
' Y-r

its center. ecceirtricity, Iatus

rectuns and foci :..' , ;r,-, . :. ,

- **:t

.t

'*

te.. "

P.100



OI TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Shawan

Exam.

,.,:

Subject: - Engineering Mathematics I (SH40I)

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Aaempt /llquestions.
'/ Thefigures in the margin indicate Full Marks.
{ Assume suitable data dnecessary.

l. If y=rog(** ,E;7), thenshowthat (u'**')r,*, +(2n+l)xyn*, +n2yn -0

3/State and prove Logrange's Mean Value theorem.

lim

/ Evahnte: x + fl (sin x)* *

,9,Anathe asymption of the curve u'y' +x2y2 -azx2 +2ax3 -x4 = 0

5. Find the radius of curvature at the origin for the curve *' + y' =3a*y*/.

6. Evaluate t:L o,, /
dJx+Ja-x

t5I

t5I

t5l

tsl

t5l

t5l

tsl

tsl

F
. Apply differentiation under integral sign to evaluate f,

8. Using Gamma function show that

"-ax 
_"-bx

x
dx

1t

i
Jrirro * cos' x o* =#
0

9. Find the area bounded by the curve x2 = 4y and the line x = 4y *2

OR

Find the volume of the solid generated by the revolution of the cardioid r = a (l-cos0)
about the initial line.

J@ve: sinx*+ycosx = xsinx

9 4"": xp2 - Zw+t.=0where p=*

D-ffie: *-29+v=x2e3*\Z-- - dx' dx,

t3r{olve: *' {1- * g * y = los x\-/ dxz dx

,$r#ansform the equation x2-2xy+y2+x-3y=0 to axes through the point (-1,0)v 
parallel to the lines bisecting the angles between the original axes.

ldJ:urra the center, length of axes and the eccenhicity of the etlipse

2x2 +3y' -4x-l2y + 13 = 0

Find the length of arces and ecentricity of the coruc

l4xz - 4xy+l 1y2 - 44x- 58y + 7l = 0

OR

Describe and sketch the conic , =;*re
*'f+

,.u

t5l

t5l

t5l

t5l

tsl
t5I

Ncrr' lJitcl< (21166 rt l.ate r llatch
Level BE Full Marks 80

Programme All(Except B.Arch) Pass Marks 32

Year / Part t/t Time 3 hrs.





OI TREI{UVANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

Exam. llcgtt l;r t'

Level BE Full lllarlo 80

Programme
All (Except
B.Arch)

Pass Marks 32

Year / Part I/I Time 3 hrs.2070 Chaitra

Subject: - Engineering Mathematics I (5H40I)

,/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ All questions carry equal marks.y' Assume suitable data if necessary.

:]

jlaltY = Sin(m sin-rx), then showthat (1:x2)yn*, -(2n+l)xyn+r *(m2 -n21yn =g

2. Apply Maclaurin's series to find the expansion of # as far as the term in x3

lim
3. Evaluate: x ->

- ,tx
I An-

2a

"(
x

2
a

4. Find the asymptotes of the curve x(x - y)2 -3(x2 -y\+8y = 0

???
5. Find the pedal equation ofthe curv'e x3 +y3 =43

6. Apply the method of differentiation under integral sign to evaltute iffi*
7. Show that

8. Use Gamma function to prove that

jlog(1+}'z)dx =nlog2
; r+x-

I

J
0

dxn
3

(1 x6)6

9. Find the area oftwo loops of the curve u'y' = a?.{-xa

OR
Find the volume of the solid formed by the revolution of the cycloid
x : a (0+sin0), y: a (l-cos 0) about the tangent at the vertex.

,.-l94otve the differential equation (1 + y' ) + (x - et*-t v 
) 
I = 0

\-Motvg: y-3px+ayp2 =g
\Jrasffi: (D2 -2D+5)y = e2*.sinx

13. A resistance of 100 Ohms, an inductance of 0.5 Henry are corulected in series with a
battery 20 volts. Find the curent in the circuit as a function of time.

14. What dogs the equation 3x2 + 3y' *2xy =2 becomes when the axes are tumerJ through an

angle 45o to the original axes.

15. Show that the locus €u pglnt which movgs- in sueh a way that the di-fferences offts
distpnce frogltwgrlixed Boints is constant is a hvperbola.

16. Find the center, length of the a>(es and eccentricity of the conic

2x2 +3y' -4x-l2y+13 = 0

OR

Describe and sketch the graph of the polar equation of conic r =

L

10cosecO

2cosecO + 3
*'td.

tFmw# 9\
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INSTITU'IE OF ENGINEERINC

Examination Control llivision
2069 Chaitra

Exaru.
Itull Marks 80

32All (Except B.Arch)Programme
Year / Part UI

BELevel

Pass Marks

3 hrs.Time

i

i

I

I
I

Mathematicsl 6n,tOt1

,/ Candidates are required to give their answers in their own words as far as practicable.
{ Attetnpt Ail questions,
{ All questions carry equal marla.
{ Assume suitable data if necessary.

I

l

l

I
I

a2 +x27 show that (*+*)yr*z+ (2n+l)xyn+1 * n2y11 = 0

,-2. State and prove Lagrange's Mean Value theorem.

3. ff x 5 o 
asinx-sin2x 

is finite, find thevalue ofa andthe limit.
tanr x

F'ind asymptotes of (x2 -y1' - 2(x2+f1* x-l : 0

(5. 'Find the radius of curvature at arry point (x,y) for the curve x2B+y2/3=it/3

, 6. Prove that f sinbx 
6* = I1b > o;Jo x 2'

'7. ' Use Beta and Gamma function to evaluate [2'x5 !6;;:7'dx

irt. If y = log (x +

I

t-

I

I

t_

!
I

I
I

8. .'Evaluate f
e-* sin bx 

O, by using the rule of diffbrentiation under the sign of integration.
x

t 9. Find the volume of the solid formed by the revolution of the cardiod r: a (1+cos0) about
initial line.

OR

Find the area bounded by the curve x2y: * @-fl and the x-axies

.-,,.L0. Solve ttre differential equation
dvvv-L-L+tAfi!-dxxx

-111. Solve the differential equation x
dy

dx
+YlogY=xyexi

'

I

l

1lrirt
I

I

.-12. Solve the differential equatio, ** 2+=e* +e-*' dxr dx

13. Solve y = px- ,WG where p: E
dx

OR

A resistance of 100 ohms, an inductimqe qf 0.5 henry are connected in series with a
battery of 20 volts. Find the current in the irfrryit as a function of tirne.

=," 14. Sdlve that locus of a point which moves in such a way that the differences of it distance
from two fixed point is constant is Hyperbola.

16. Describe and sketch the graph of the equation r =
' .;

*,& *

4 sec0

2sec0-1

,,'l
,t
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irielv Back Batcir &Exarn.

Level BE Full Marks 80

Programme
Al! (Except
B.Arch.)

Pass lHarks 3Z

Ycar / Part TIT Tirae 3 ius.

I

L-

L

i

|-

'

r.

Su - Lngineerine tVlathematics tr

t" Candidates are riquired to give their ansvers in their ow-n worcls as fer as placticable.,/ Attempt 44qucslions.'/ Al! qqnsisns carry equa! marlcs-./ Assutne suitabie data if necessary.

1. If y = iog(x + az +x2 ), strow that (a2 + x',)yn ,2 * (2n+ l)xy, * r * n?y,, - 0.

2. State a:rd prove l,agrange's meajt value theorein.

,n Evaluate: | ::::j: Iv x+0\ x )
,) Find th.e asyrnptotes cf tirecLlrve (*'- y'X* + 2y+ I1 ;x+.!1- 1 :0.

1/ Sirr:w that frii the eilipse 4 -{== 1, '.'he iadius ot' cur-u,?'hire rrt i}:e extrr;nrity of :he
'J' bt

rnajor a-xis is cqulrl to ha.if of tire latus rectuin.
xl2

6. Evaiuate:
d:.r

-:':

l+ Jiai"ix
I

0

l"
h LTse Ganaua func.ticn rc prove that f +x

i ii - ';1t;o

3. Usiirg meiiir':rj of differentiatian ruider integral sigrr, e.;aiuate:

9. Fin,i tire ar*a. bouriiied by ths r:.triiioid, r : a(1 * ccs0i.

O"t

Fiad the volume +:i the r:clirl fcrine,: b!, r+,,rclviag tile c.;,,cicli x : a(0 + siaB),

;;: a(i -r- coe$) abollt its L.,ase.

{g. Fini t}re angig tiun,:gh ',virich the axes i:}r-}st be turned sc that the utu€.iicf,
a<2 + Zluy +b-O : 0 may'nctomc arr eq:iati+l harr,,ing-. iln i::rrn-. 'rl,,,civu:g :;y.

tH. Olrtaln &e equadcr, sf a;r eilipse in the sta::-,jal,-.i tbrm.

1?. Find the c=::tre ai *re conic 3x? t- 8xy - ii - +rrx - }l)y -{- 50 -= 0. :i,.i

. 13. Scive tLe &.ftercrtral equarion (r +. y * i) !i = 1.
il'{

14. Flnd the general soiiilion of the dift'ereirtiai equaticn: p'-- 4xyp + lrl:0.
15. Flnd the general soiution oi'the diffe.renti.ai equation: ,O'+ 2D + 1i-'i=. s:':11rs 1.

15. Nervr-cn'i law of ;ooling states that "The temperature of an clrjecL cii:nges at a i.-rte

oroponion:i.i to the dife.ience oi temperatures betu'ee(i ti-re abjeci atd iu siiiround:.a=-.
Supposing rvater at a temperature 10C'C (:i)ols to 80"C in 10 riliniiles, Lt a roc.i-t
maintained at 30'C, find when the teinperature of ura.ter wili trecor*e 4C"C.

ttR

solve: *'tl -.q*-!Y-+ 6v = >;

dxz dr:

***

co -.Y,-e -sin iix
I __..__-
,jv-

u

dx.

I

I

.i
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01 TRIBHUVAN UNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Baishakh

Exam. Resular / Back
Level BE i F$l-YrrE: iqo

I

i Passltarts i 32
All (Except
B.Arch.)Programme

Year / Part Ul Time 3 hrs.

I

Mathematics I

/ Candidates are required to give their answers in their own words as far as practicable.
/ Auempt Alt questions.
/ ,eU questions carry equal marl<s.
/ Assume suitable data if necessary.

l. If y= a cos (logx) +b sin (log).Provethat x2.p+2*(2n+l;x.yn*, + 1n2+ l)yn = 0.

2. State and prove Rolle's theorem.

3. Determine the values of a, b, c, so that
a + bcos -c.srnx

x'
Lt

x -+0
I

4. Find the asymptotes ofthe curve (x + y)' (x + 2y + 2) : x + 9y - 2,

5. If er and ez be the radii of curvature at the ends of a focal chord of the parabola f : 4ax,
prove that e1-2l3 * er'2tt : (za;at.

6. .Prove that
xtanx

sec x + cosx
-x2dx--

4
0

7. Apply the method of differentiation under integral sign to prove

dxffi
8. Use Gamma function to prove tt utt;---S- - " .

d1t-*u1"u 
- ::

9, Find the area bounded by the curve x2y = *@-y)and the y axis.

OR
Find the volump of the solid formed by revolving ihe cycloid. x {(e +,,sin0),
y: a(l + cosO) about its base.

10. Solve the differential equation: (1 + l) + (x - ""n-rr1 fl = O.

11. Solve: ,fb'+2)=zpt' +x3

12. solve : (D2 - 2D + S)y:e2x.sinx

1 3 . Solve the differential eouation: *' 4 + +,. !I + 2:y = e*
dx' dx

14. What does the equation li + lf + zxy = 2 becomes when the il(es are tumed through an

angle 45o to the original axis.

OR

Describe and Sketch the graph of the conic , = ;l0tot:tl; .
2cosecO + 3

15. Derive the equation of F,llipse in the standard form.'

16. Find the equation of tangents to the hyperbola 3x2 - 4f : 12 which are perpendicular to
the linb x - y + 2: 0. Also find the point of contact.

ltl2

J
0

n(a2 +b2)
4a3b'

t



O1 TRIBHLryAN UNIVERSITY

INSTITUTE OF E}dGINEERING

E:laminaticn Ccmtrol Divislcllr
2067 Ashadh

All (Except
Pass l{arks 't'>r!:"ografirnle

Exam. R.egular/Btck
BE Full MarksLevel 80

Time 3 }rs.Year I Fart ltl

----- - 7.=Prove that

Subject: Matirematics I

'/ Candidates are required to give their answers in their own lvords as far as practicable.
,/ Attentpt All cyuestions.

'/ Thefigures in the margin indicate FyIl Murks.
,/ Assume suitable data if necessary.

t. Ify- eut"n'l*, prove that (1 + x2)y, +z+ (2rrx + 2x -a)yn* r + n(n + 1)n : 05
2. State and prove Lagrange's meq value theorem.

I
. Um (sinx)i 

:3. Evaluate I -^-'- 
|. x+0( x )

4. Find the asyinptotes ofthe curye (x + y)2(x + 2y + 
lr) : * * g,V - 2.

5. Find the radius of curvature of the curve r: a(1 - coq0).

6. Apply the method of differentiation under integral sign to evaluate t^- 
tq''(u}]a*.

Jo x(l+ x')

ff'
z sin2 xdx 1_J' log(f + 1).

slnx+cosx

8: Use Gamma function to pror" Jn'u coso 3e.sin' 60 = ff -S
9. Find, by method of integration, the area of the loop of the curve ^f 

:*'(a - x).

t0. Sdye the differential equation 1r + x')$ t y =.tan-rx. 5 
='dx

1 l. Solve y : W2 * Zpx,wlrere p : dy/dx $
12. Solve (O' - gO +.2)y: x2 + x 5
l3.Newton's law.of cooling states that the temperature of an object changes at a rate

proportional to the diiTerence of temperahrle between the object and its surroundings.
Supposing water at l00oC cools to 80"C in 10 minutes, in a room temperature of 30oC,
find when the temperature of water will become 40"C?

OR

Soive the differential equatio n *' 7'{- lr g * y = log x. -::^ dxz dx

14. Find the condition that the line 4x + rny + n : 0 may be the tangent to the ellipse *. t= 1. 5a' b'

15. Derive the equation of a hyperbola in standard form. $
16. Find the centre, length of axes and eccentricity of the conic 2x2 + 3t' - 4x - l}y * 13 : 0.

OR

I,lentify and sketch the conic r = ,; #*o
8**

I

i

-''l

I

I

I



i4 Exam. / Back

I

Ui i!u-8t:'.,;'v,\i, ui':;iiriSii':

INSTiTUTE OF ENGINIEERING

Examination Control Division
2066 Shrawan U1 Time i hrs.

80

Programme

FUII ilIarksLevel BE

A1l (Except
B.Arch Pass Nlarks 11

JL

Year / Part

U

t
t

Sub ect: - lylathematics I

^/ Candidates are required to give their answers in their own words as far as practicabie.
'/ Attempt All questions.
'/ Thefigures in the margin indicate
-/ Assume suitable data if necessary

J fioa the angle of intersection of the pair of curv'es rn: an cos n0 and rn : an sin n0.
OR

If y: a cos(log x) +b sin (logx). Prove that x2yn *, +(2n+ i)x.yn,1 + (x2 + i)yn:0

Full rks.a

d State-Rolle's theorem and verify it for the function f(x) = x.(x + 3).e-('/2), x e [-3, 0]

isl

l5l

Ii-4]
&t (l + x)i/* - e

'Qi

A
rsf,: .

J

Evaluate: x+0 x
A cone is circumscribed to a sphere of radius r. Show that when the volume of the cone is
least its aititude is 4r and its semivefijcai angle is sin 1(t/:).

Finri the asymptotes of the cun/'e (x+-y)2.(x + 2y -r 2): x + 9y - 2 .

Find the rad.ius of curvatur. u, urry point (*,offo, the curve x2t3 + y2t3 - a?t3.
6. Integrate any three

3)

c)
2x

b)' dx

I ,/cot x

-nY

1+ Jcot x

r w eX
l-----"._.dx
J (1+ x)' f log(1+ x)

1+x2

Ii0]

t5l

t5l

i -.1

f<l
'r -' ..!

t
fl.-

x

i
-@

dx
+1

.rclT
i
I'0

4

.7.. Evaluate fx'ax by the method of summaLion.

S , Obtain reduction formuia foq {cotn x dx and hence integrate JcotTx dx.

OR
,!tro

Using Gamma function shor,v that Je-**. x2dx * 
J"-** 

.a" = ft00

i5l

r it
L"J

i5l

[1s]

l
,i

"..'

9. Find the area bounded by the cardioid r : a( 1 + cose)
OR

Find the volume of the solid foimed by revolving the cycloid x : a(0 + sinO),

y: a(1 + cos0) about its base.

10. Solve any three of the follorving differential equations

a) .rdy-yclx-1'.?+l ox b.1 *9*/,logy= xy.eL
dx

c) Y -ZPx + aP2.Y: g d) (D' - 3D + 2)Y: s*

11.If the axes be trimed through an angle tanO:2. What does the equation 4xy- 3x2: a2

becomes?

12. Find the equation cf an eiiipse in the standarci fbrm.

13. If e1 atri e2 iirro the eccent:-icities of tlie iripe;''cu:la, and it conjugate respc,;tivciv 'ih'en
1..

Prove tirat -9; + 4- = t.. e; F-,i

i-

"1i * -?

!'< l
t_-'j
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Ii..i I;TITUTE OF E}JGINEERING

Ilxamilration Coittrol Divislon
2055 Shravran

ii.io,i,.'
Lcvel BI: EO

32

3 hrs.

All(Except

Full }larhs

Pass b{arksProgramtne

TirneUlYerr i Part

Subject: - folattrentatics I

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

/ AttemptAUquestions.
'/ Tlrcfigures in the margin indicate 4I Marks'
{ Assume suitable data if necessary.

l. Find the angle betvreen the curves r = a sin 20, r : a cos 20'

AR

Ify: (x2 - l)n, prove that (x2 - l)yn*z + Zxyn+r - n(n + l)yn = 0.

2. State and prove Lagrange's mean value theoretn.

lim r

3. Evaluate: ^ (cot xlros'
x-+0

4. .Find the surface of the right circular cylinder of greatest surface which can be inscribed in

a sphere ofradius r.

5. Find the asymptotes of the curve (x2 - l) (, +2y + l) +x + Y+' I :0.

OR

a'
Show that the radius of curvature for the curye r'= a'cos m0 is

(m+1)r'-r

6. Integrate anythree:

cos xdx

I

tsl

tsl

lsl

t5l

t5l

I

a) b)
crt4 sin 20d0t-Jo siiia o i- coso o

ll0l

tsl

Ilsl

tsl

I/I r cir v)/2 r cin vl
\..'ri.,L/\&'gru,L,

, 7*t21Ftxaxal r 

-

Jo t+Jcotx 4) J_iF

tl-7. Evaluate JoJxdx bythemethod ofsummation.

: ''-:'-'"' 'B. Obtain a rediitiiiin formula for 
Jsec" 

iOi and hence flrnd 
Jsec6 

xdx.'":'
OR

Evaluare tr---gL-
lo 

1l _ *u),,u

9. Finrl the area of a loop of the c.ure a2y2 = a?'x2 - xo.

AR

222
Finrl the volume of ttre solid geneiated by revolving the astroid *i * ,i = ai about the

axis of x.
,'-...

10. Solve any tluee of the following differential equations.

a) (3y - 7x +7)dx + (7y - 3x + 3)dy = 6
b) cos x dy: y(sin x - y)dx

c) p2-py+x:01wherep=*

d) (D'-3D+2)y=x2+x
I l. Find the changed form of the equation lx2 + ?f + zxy = 2 rvhen the ares are turned

tlrougir 45o the origin re:rnaining fixed.

12. The line x + y : 0 is a directrix of an ellipse, tlre point (2,2) is the con'esponding focus. If
the eccentricily be l/3, find the equation of the other directrix,

I3. Find the equation of the hyperbola in the standard fonrr

tsI

tsl
I
I

i

I

I

t

I

tsl

tsl
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Level BE FuI lfiarks 40

Programme AIt (Except B. tuch) Pass ltfiuts,. 16

Year/Part ilt Time 3 hrs.

Subject: - Engineering Drawing I (ME4at)

{

j" .

to give th€ir qffwe in their,grvawords as far as fracticable.

Draw-(with dimension) its
tl5I

.E

'i*

t.
i i:.'

P.1,41.



.t.

4,. Complete the given orthographie views of geonnetrical solid cut by pfane shown in figure
below and develop:the complete surfaces. li0l

I

5. Draw the of surfaces of geomeUca solids shown in figure below: tsllines
f

' : |- .:l:,::

:i

***

\./
-E6

;

.l

P.142
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[12]
4.

l1

of a solid cut by aplans as shoivn in figue below.
develop lateral surface of the.solid:, . .' ).

'11 .

tsI

!

.;i.:,,

:;;,1, ..

+ .ri
|.,:

t :r.'.
I ...-

' t-'.

t,.

t

I

I

***

P.1,46
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I

{
I

ae required to grve their answers in their own words as lhr as practicable.

l. Cqnstiugt

2.

\ry

.:-- --

I

-.-_ _.r1fri

i,
I

,:

:-..

firll3. Draw

Exar ...::RC
LeveI BE FuIl Mnrks 40

Prograrnme All (Except B.Arch) Pass Marls I6

Year / Part L/l fimc 3 brs-

I
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.t

]
i

1
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rl

1

i
_-.-._:-;:.--:_-'...__.-- -. _:_.:-_._

-.-.-..-.e-1-.-- 
--- 

--- -

4. Draw a complete orthographic drawing of a solid cu! by a plane as shown in figure below.
Find the tnre shape of the section. Then dwelop ttre surface of *re solid. lLZl

|:.

.1

I

Draw the given vi-ews assign$ intersection for figure below.

. 
". 

-; .-.

a '-

!k**

P.14 0



02 TRIBHUVAN I.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. Ilcgular
Level BE Full Marks 40

Programme All (Except B.Arch) Pass Marks t6
Year / Part t/r Time 3 hrs.

- - {v!ks!::Pr.Es.sr-s- prrvpe 
I UEIqL,

{ Candrdates are required to give their answers in their own words as far as practicable.
{ Auempt All questions.
{ Thefigures in the margin indicate Full Marks.y' Assume suitable data if necessary.

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

2. A regular pentagonal plane ABCDE of 20 mm side has its edge BC resting on the HP. Its
plane is perpendicular to the IIP and inclined to the VP at 45o. Draw its projections when
its corner nearer to the VP is 18 mm in front of the VP.

3, Draw orthographic projections with full sectional front view, top view and side view of
the given isometric drawing in figure below.

Through holes

t3l

ltsl

tsl

,l
I



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

t':

J

i

5. Draw the lines of intersection of the surfaces of geometrical solids shown in figure below. t5l

\

i,

\,r
Fll

**+

j&li
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Examination Control Division
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Exam. Ilegu Iar
Level BE Full IVIerks 40

Programme
All @xcept
B.tuch) Pass ltflarks t6

Year / Part Ut Time 3 hrs.

c

a

'

t

l-

Subject: Drawine l (ME40I)

r' Candidates are required to give their answers in their own words as far as practicable.
{ AuemptAUquestions.
r' Thefigwes in the margtn indicate Full Marks.
/ Assume suitable data if necessary.

l. Draw one turn of a helix ofpitch 60 mm on a cylinder of diameter of 40 mm

2. Reproduce the given views of the plane and find out its indination with HP and the true
shape of the plane. Refer figure P.2

U
a'a= Srrm
aa =30nm
bb =45nm
bh= Snm
Cc, = 18nm
cQ =40]Im

'& =31nrn
bs. =45nm

fig-P.2 c

3. Pictorial view of an object is shown in figure P.3. fhaw its (a) Sectional ftont view (b)
Side view from the left and (c) Top view. Also dimension the views.

,a

t6l

t4l

ll4I

otr

-E:

fig-P.3



l

-t

-4. A square base pyramid is cut by an inclined cutting plane p, and horizontal plane pa as '

shown in frgure p.4. Draw the lateral surface development of the lower portion of solid. [10]

k

fig-P.4

5. Draw lines of intersection of the sutfaces of geometrical solids as shown in figure P.5 t6I

o\cl

4

o\*-!

-----1 r.+t

AII dimeosions areilamm

fig-P.5

+**
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BE Full rrl.arks 40

0

Exam.
Level

Programme All (Except
B.Arch.)

Pass Marks 16

Year / Part UT Time 3.hrs.

Subiect: Drawins I.

-

./ Candidates aru iequire.d to give their answers in their own words as far as practicable.
/ Auempt 4lquestions.
'/ The figures in the margin indicate Full Marks
/ Necessam figures are attached herewith.
/ Assume stitable data dnecessary.

1 . Draw a cycioid with thg diameto of the. generating circle as. 50mm.

2. A line AB, 90mm long is inclined at 45d to H"P. and its top view makes.an-angle of 60o'
v/ith V.P. The end A is in'the H.P. and l2nm in front df V.P. .Draw its front'view and

3.""Dfavr orthographic proiections with Fuil Sectional Front View, Side View and Top Yi.ew
cr:lpictorial &awing as shown inFigureP.3: : '

=1 t4l

t6l

[14]-.-"

I

Through holes

t

FY

All dimensions are rn mm I

Eigure P.3.



I

4. I{ake a complete orthographic dra''-.ing of the solid pyrarnid cut by a p!rne:'s sho'*r in
Figure p.+. iina the true shape of the seciion and construct development of the solid

beipw the cutting plane'

Px

All dimensions are in mm.

5. Draw the given'{igure as showir in Figure P.5 and complete the intersections.

[10]

I

t6l

i
,t Ct. .9 

*'3'. *P*

d-.

?}!,.'

t

Q42

Figure P.5

i
I

I

-'----+
I

:t**



02 TRIBHUVAN TJNMRSITY

INSTITUTE OF ENGINEERTNG

Examination Control Division
2C6i .. ,;.x.:h

Programme All(Excent
Pass Marks t6

_- T" -',_"--

I'ear / i'art ill i i rrrld' i J ;.rs,

Exam.
Level Full Marks 40

Subject: - Drawing I
,/ Candidates are required to give their answers in their own words as far as practicable.
./ Attempt All questions.

'/ Thefigures in the margin indicate Futt Marks.y' Assumesuitabledataifnecessqry. ,,:.i:, .

l. Draw a parabola with double ordinate l00mm arrd axis 60mm.

2. A regular hexagonal lamina, of 20mm side, rests on one of its sides on horizontal plane. It
is parallel to and l lmm away from vertical plane and it is in first quadrant. Draw its
projections

3. Draw the views with dimensions of the object given below with full sectional front view,
half sectional side view and top view.

30

t4I

ll sl.

t7l

-

I

t'

I

4. A square pyramid of base 30mm and height 55mm is resting on its base on H.P. with
edges of the base making an artgle of 45o with V.P. It is cut by an auxiliary inclined plane

inclined at 30" to the H.P. and passing through the mid-point of the axis. Draw the views
and develop the lateral surface of the pyrarnid.

5. Draw the given views of assigned form and complete the intersection.

t8l

t6I

-

o
$.+

lroz\-ts--i

rt**

ioo
:(t

r\.-
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Exam. Back
Level BE Full Marks 40

Programme .BCE, B.Agrr. Pass Marks l6
Year / Part ilt Time 3 hrs.

-t

t..

i. :
,1:i

,

t."
':

I

l

I

I

Subiea: - Eneineerine Drawins I
r' Candidates are required to grve their ariswers in their own words as far as practicable.r' AfiemptAllquestiots.
/ Thefigures in the margin indimte Fui Mailcs.
/ Necessan, fisares are attached hereiith
{ Assume suitable data if necessary. :

l. Draw an involute of a rectangle 30 mm x 20'mm. tll
2. A thin sheet of shape as shown rn Figure P.2 isresting on its sitre AB on the HP such

that it is perpendicular to the VP and inclined to the HP at 45u. Draw its projections

when the corner nearest to the VP is 20 mm in front of the VP. l5l

3. Pictorial view of an object is showu in FigureP.3. D.raw the sectional front view, top-
view and side view for the object and dimension it. 18+4+41

4. Draw a complete orthographic drawing of a pyramid cut by tru'o planes (horizontal
plane and plane inclined to HP at 45u and perpendiculq to VP) as shown in Figure.
P.4. Find the true shape of the section. Then develop the iu.faces of the solid. . [4+4+81

'oR

(a) Draw the lines of intersection of the surfaces of geometricai solids shown in Figure
P.s.(a). [r0l

(b) Top views and front views of line AB and BC are shown in Figare P.5(b).Determine
true.angle between two line AB and BC. 16l

Through Holer

-

.t

i

*f
i

P.4P.2

I

I

c'

c

030

l'r
i

Iol
Yri

.-r

.l'l
..'Inlcri

t

I

L

.) i
6l
!tl I

L

art !€,
I

i \s- ',
\*on,

PJ

o
GI

to

+
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25 TRIBIIWANUNIVER.SITY

INSTITUTE OF ENGINEERING

Examination Control Division

2066 'Shrawan

Exam. Regular / Back
Level BE FullMarks 40

Programme
BEL, BEX,
BCT,BME,
BIE

Pass Marks l6

Year / Part Ul Time 3 hrs.

Subiect: Drawing I
/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ Thefigures in the margin indicate Fult Marks.
/ Assume suitable data if necessary.

I . Draw a parabola with double ordinate 100mm and axis length 80mm . t3]
2. The front view of a 75mm long liue measurei 55mm. The line is parallel to the HP and

oue of its ends is in the \IP and 25mm above the HP. Draw the projections of the-line and
determinb its inclinatioa with the W. :' tll

,,,. '3.'Pictorialview-ofanobject.is.shown-mFiguteP.3.Draw(withdimension)its(a)sectional,, -
front view, (b) side view and (c) top view. 

' 
'[161

FV
Figure P.3

4. Draw a complete orthographic drawing of a solid cut by a plane as'shown in Figure P.4.

Find the true shape of the section. The develop the lateral surface of the solid. t12l
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Examination Control Division

2056 .festha

Exl
Lcvel BE FullMlrlg- 40

Biil., BEX,
BIvqBCT

BIE
t Pass lvlerks l6

Year / Part Itl Time 3 hrs.

Subject: - Engineering Drawing I
.. .., ,.,-.,.{. Candidates-are required to give their ansruers in their orvn wcrds as far as practicable.

/ Attempt 4lquestiotrs.-./ Tke'figgas:ii the mdrgintndieak FiltMarlis. 
:{ Asiu* suitable data if necessary.

l. Draw an involute of circle having diameter of 50mm.

2. A line 65mm long has its one end.lSmm above the horizontal plane an<i 20mm in front.of
the vertical plane. The other end is 35mm abovg the horizontal plane and 60mm in frout
of the vertical plane. Draw the projections of the line and detennine its inclination with
boththe planes.

3. Pictorial view of an object is shown in figr:re 1. Draw (with dimension) it's sectional front
view, sideview audtop view.

.- 
..:,- i.:-: . . .r, ..:. I

t12l

. .. .lr. .'--i:.1:-.__.._ '..-. ..r '..:. .....::... --.

t4l

t6I

ll2l
t6l

J. "r ..!a-1::f;ia_:r$2......j .:

:

i

. Figure I

x

4. Draw a complete orthographic drawing of a hexagonal prism cut by a plane as shown rn
figurc 2. Find the true shape of the section and develop the surfaces of the solid-

5. Draw the lines of intersections of the surfaces of geometical solids shown in figure 3.

i
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2065 Shrawan

Exarn.
Level BE tr'ull Marks 40

BCE, B.Agri. 16Programme PassMarks

Year / Part Ul Time 3 hrs.

i

,:

:.

Subiect: Drawing I
/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt Atl questions. : --.:-: :: 1 : -' -.

/ Thefigures irs the margin indicate Full Mart<s.
/ Assume suitable data if necessary. :

1. Draw a regrrlar pentagon on a circumscribing circle of 60mm diameter. t4]

2. A line AB 80mm long is inclined at 30o to the H.P. The plan of the line is inclined at 50"
to the V.P. Draw the projections of the line when end A is 10mm above H.P. and 20mm
in frontof V.P. tsl

3. Pictorial view of an object is shown in Figure 1. Draw its (a) Sectional front view (b) Side
view and (c) Top vieu,. Also'dimensiontheviews. 14+4+41

r'.4t"'4#
at

'.' .1
.i

112)

't,

,/

, ;r1"
i':' 'c' 'l

: Figure I i

4: Draw a complete orthographic drawing of a solid cut by a plane as shqwn in Figure P.4.
Find the hue shape of the section. The develop the lateral surfacg of the solid

-

to

10

Eigure F."d



. f 
.. Draw the lines of intersection of the surfaces of geomerrical solids shown in Figure P.5. t7l

-

:1

!ri_ __...
:

, f igure P.5
r ; lq :
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Exam. Resular/Back
Level BE

BEL, BEX,
BCT. BME. BIE

Full Marks 40
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/ Candidates are required to gtve their answers iutheir own words as far as practicable.
{ Axemitfiquestions.b ,/ fne isitres in the margin ittdicate Futl Marts.

l. Draw a regular pentagou on a circumscribing circle of 60mm diarneter.

2. A straight line AB 55mm long maker 6n angle of 30" to the HJ. and 45" to the V.P. the
end A is llmm in front of V.P. and 15mm above H.P. Draw the projections of the line

3: ii*ria view of an object is shown in fig-I. Ivlake a complae orthographic drawing and
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4. A right circular cone is cut as shown in fig-2. Develop its latecal surface. .-"..-"'[6]
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a) Draw the given view of assigned form an$ complete the intersection. Ret-er irg-}. [10]

Fig-3
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b) A squre lamina ABCD of 25mm side is perpendicular to V.P. and inclined to H.P. at
45?.It rests on its side BC in [IP. Draw its projections when torner C is 12mm in
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Examination Control Division
2072[{afiik

r' Candidaies ard required to give their answers in their own words as far as fracticable.{ Atternpt All questions.
/ All 4uestions cory equal moks.
{ Assume suitable data if necessry.

1. Dfferentiate between bar pendulum and torsional Usrng a torsional pendulum,
derive a relation for modulus of rigidity of the metallic wire.

OR

Compare the daraped and forced LCR oscillation. Derive the differential equation of
forcod ern-oscillation and compare it \D'i& driven mechanical oscillation

2. Show that in a bar pe,ndul,,m, minimum time period is achieved if radius of gtrration is
equal to the distance of point of suspension or point of oscillation from cent€r of gravity.

3. Write some features of acoustically good auditorium. Derive Sabine's fomrula

4. Two thin converging lenses of focal lengths 3 cm and 4 cm respectively are placed
coa:rially in air se,parated by a distance of 2 cm. An object isplaced at 4 cm in front of
first lens. Locate the positions ofthe principal points and final 44*=

5. What is polarization? Derive the relation for plane, elliptical ana circutar polarized light.

OR

What are the coherent souroes of light?.How such souroes develop in lab? Show that ttre
square of diarneters of the nt dark ring by the reflected light of Newton's ring. is directly
proportional to the natural number.

6. Define accelrtanoe angle and numerical aperture. In an optical fiber, show that Numerical
Aperture (NA) = tI*{(24), q,mbols have their usual meanings

7. In a Fraunhofer Single slit diffiraction, a convex lens of focal length 20 cmis placed just
after a slit of width 0.6 mm- If a plane wave of wavelength 6000Ao falls on slit normally,
calculate the separation between the second minima on either side of central rna,ximum.

8. Calculate the minimum no'of lines per cm in a 2.5 cm wide grating which wi[ just
oo

resolrrc the sodium lines 5890 A and 5896 A in sEcond order spectrum

24 . . TRIBHWANIA{TVERSTTY

INSTITUTE OF ENGINEERING

A thin ring made of plastic of radius R is un]formly charged with linear charge density 1,.

Calculate the electric field intensity at any point at an o<ial distance y from the centeS. If
electron is constrained to be in axial line of the same ring, strow that the rnotion:of
electrohisSHM. ) . :. .

Eram. Nov llleli (2Li(r6 ct. Later Batch)
Ievel BE FulI,ltdarks

Programme BEI..BE)q BCT, BIE
B*Aeri. Pass lllarks 32

Ycar/Part ut Time 3 hrs.

3.

OR

. . Discuss the behavior of dielectrics in a paraliel plate capacitor. Based on Gau$s law of



10, The'potential ,in a lregion between . x = 0m and x= 6m isV =a *bx2 u&cre a = I0 and' b = -7Ylm. Determine (i) ttre potentials at x = 0m,r3m and 6m and (ii) the magnitude aod

direction of electric fields atx = Om, 3m and 6m. :

11. What are the curent density and mobiliry? Explain the atomic view of the resistivity and

show that , = 1rn/ne2t), whefe symbols have their usual meanings.

12. Give general method. of calculating capacitance of a capacitor. Use the method to
calculate the capacitance ofa splerical capacitor.

13. A toroid has number of turns 1250, intemil radius 51 mm, external radius 95 mm and
. thickness of the riag 13 mm, calculate the inductance

'oR
A solenoid having an inductance of 6.3 $I is connected in series with a 1.2 kO
resistance. If a 14 V battery is connected across the paix how lo.ng will it take for the
currcllt through the resistor to reach 80% of its final value?

14. Explain Hall effect. What results you can draw from Hall experiment? Obtain an
expression for the Hall voltage in a current carrying specimen placed in a magnetic field.

15. State Maxwell equation in integral form. Convert them into differential fonn Explain
each of these equations.

16. A free particle is confined in a box of width L. Using Schrodinger wave equation find an
expression for energy eigen value.
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Calculate electric,field,at any point is .a,xial 
flstance due Io a dipole and a quadrapole.

Whx conclusion you can draw from your results.

r' Candidates are required to give their answers in their own u,ords as far as practicable.
{ Attenpt&guestions.
{ AII questiotrs cury equl marks.
{ Assutru suitable data drucessry.

l. Derive a relation to find the moment of inertia of a rigid body about an axis passing
thmugh its center of gravity using the torsional pendulum.

OR

What is resonance? Formulate the differential equation of forsed electromagnetic
oscillation..Theu determine the expression for resonant frequency.

2- A sting bas a linear density of 625 gm/m and is stretched with a tension 50N. A rirave,
vfiose frequency and amplitude are 160[Iz and l0mm respectively, is travelling along the
string. At what average rate.is $e wave transporting en€rgy along the sting?

3. Why is it impofiant to study t}e ieverberation timq before the construction of a Cinema
Hall?'Derive a relation for reverberation time based on absorption coefficient, volume
and surface area ofthe hall.

4, What trappens to tlre energy when waves perfectly cancel to each other in interference?
'Derive the relations forthin film interference by reflected light.

OR

. Show ttlat the dianreters of the Newton's rings when two surfaces of radii Rl and R2 are
placed in contact arc related by the relation (l/RlXl/R2) : (4nud2,), where n is the
integer number ofthe fringes

5. A grating with 250 grooveVmm is used with an incandescent light source. Assume the
visible spectrum to range in wavelength fiom 400 to 700 nm. In how many orders ca:n one .

see the entire visible spectrum?

6. Definc.the polarization of light Write.its importance in different optical instruments.
Dcrive the relalion for the thickness of quarter wave plate aod half wave plate.

7. Two thi4 coayerging lenses of focal length 3cm .and 4cm respectively are placed
coa:<ially in air and separated by distance of Zcm. An object is placed 4cm in front of the
first le, s. Find the position of the naturc of the image and its lateral magnification.

8.. A glass-clad fibcr is made with a core glass of refractive inde:< L55 and the cladding is
dop"d to grve a fractiorial index difference of 5.5x104. Determine (i) Cladding index (ii)
the critical intemal reflection angle (iii) the exemal critical acceptance angle and (iv)
numerical ape{twe (NA).

9. A particle of charge -q and m&s.m is placed m-idway between two equal positive charges
qs of separation d. If the negative charge -q is displaced in perpendicular.direction to the
line joining them and released. Show that the particle describes a SHM with a period.

El!ro. ;lr}:..,:,''
Irevel BE FuIl ivlarks

Programme BEL; BEX, BCT, BIE,
B.Apri.
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Year / Part Ut Time 3 hrs.
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I0. Charges ave'uniformly distributed through out the volume of,arr infinitely large cylinder
of radius ia'. Show that the elecbic field at a distance 'r'from the cylinda axis r < a is

given by p = fL where p is the volume charge density.

ll.Acytindrical capacitor has radii a and b. Show that half the stored eler:tric potential

energy lies within a cylinder whose radius is t = .6-b'

12. Explain Hall Effect. Derive a relation for hall resistance. From this relation explain the
meaning of quantization of hall resistaoce.

13. The current density in a cylindrical wire of radius R = 2 mm and uniform cross-sectional

area is given by ! =2 x I0s Am2. What is the current through the outer portion of the wire
between radial distances R./2 and R?

14. Explain the phenomenon of "self-induction". Find an expression for the self-induction of

. 

a toroid having N numbers of tuqns, radius r and carrying current i. 
.

OR

State Ampere's law. Find the exprerssions for magrretic field outside and inside the long
straight wire by using this law.

15. Write dovm the Maxwell's equations fer non conducting Find the equation of propagation
of plane electromaguetic wave for E-field and B-field for such rnedium. Show that
elechomagnetic wave travels with velocity less than velocity of light in such medium.

16. Derive schodinger time independent wave equation. A particle is moving in one
dim. ensional potential well of infinite height urd width 'a'. Find the expression for e,nergy
of the particle
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t

Subject: - Engineering Physics (5H402)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ All questions carry eQual marla.
{ Assume suitable data dnecessary

i. ilrtirrgrirt between free and forced vibrations. Write the differential equation of forced
oscillation. Determine the amplitude of oscillation for forced oscillation and hence
explain sharpness of the resonance. 

.

OR

Define simple harmonic motion. Show the average kinetic energy is half oft the total
energy of a particle executing simple harmonic motion.

2. A 2pF capacitor is charged upto 50V. The battery is disconnected and sOr1rH coil is
connected across the capacitor so that LC oscillation to occur. Calculate the maximum
value of the cunent in the circuit.

3. The elastic limit oi steel forming a piece of wire is equal to 2.70x108 Pa. What is the
maximum speed at which transverse wave pulses can propagate along this wire without
exceeding this shess? (density of steel = 7.89x103 kg/m3)

4. What are Newton's rings? How can you use these rings to determine the refractive index
of a given liquid?

OR

Discuss the phenomenon of Fraunhofer diftaction at a single slit, Show that the relative

intensities of the successive maxima are 1 : #, #
5. Light of wavelength 6000 A falls normally on a thin wedge shaped film of refractive

index 1.4, forming fringes that are 2 mm apart. Find the angle of the wedge.

6. If the plane of vibration of the incident beam makes an angle of 30o with the optic a:<is,

compare the intensities of extraordinary and ordinary light.

7. Show that the diameter of circle of least confusion depends on the diameter of lens
aperture and dispersive power of the material of the lens but is independent of the focal
length of the lens.

8. An optical fiber has a numerical aperture of 0.22 and corE refractive index 1.62.
Deteflnine the acceptance angle for the fiber in a liquid which has a refractive index of
1.25. AIso, determine the fractional refractive index change.



9. Prove that electric field due to a short dipole at axial point is twice that at equatorial point.

10. A capacitor of capacitance C is discharging through a resistor of resistance R. After.how
many time constants is the stored energy 1/8 of its initial value? ,

11. Give a general method to calculate electric field and potential due to continuous charge
distibution. Usrng your method, calculate electric field at an equitorial distance y due to a
long charged rod having linear charge density 1".

12. Considqr a circular coil of radius R carrying cunent I. Find the magnetic field at any
point on'the axis of the loop at a distance z from the center of the loop. Show that the
circular current carrying coil behaves as a magnetic dipole for large distance.

13. In a Hall Effect experiment, a current of 3.2A lengthwise in a conductor 1.2 cm wide, 4.0
cm long and 9.5pm thick produces a transverse Hall voltage (across the width) of 40pV
when a magnetic field of L4T is passed perpendicularly through the thin conductor. From
this date, find (a) the drift velocity of the charge carriers and (b) the number density of
charge carriers.

14. Derive an expression for growth and decay of current in LR circuit. Explain inductive
time constant by sketching graph between current and time for both cases.

OR

Derive expressions for inductance of a Solenoid and Teroid. Then show that inductance is
the property of the coil.

15. Write and explain Ampere's law in magnetism. How Maxwell modified it. Based on this
modified equation, explain the term displacement current. Prove displacement current is
equal to conduction curerit.

16. Explain Schrodinger's wave equation. Derive time independent Schrodinger wave
equation. Use this equation to find energy for a particle in a box of infinite square well
potential.

***
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{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ eA questions carry equal marks.
/ Assame suitable data if necessary.

1. Point out the similarities and dissimilarities between the oscillations of bar pendulum and
torsinal poendulum. Show that the radius of gyration is equal to distance from center of

,sulpension 
to center of gravity of compound pendulum,.when tfne pgrio.d in minirqum.

2. Derive a differential equation for LC Oscillation. Show that the maximum value of
electic and magnetic energies stored in LC circuit is equal.

OR

Prove that if a transverse wave is travelling along a string, then the slope at any point of
the string is numerically equal to the ratio of the particle speed to the wave speed at that

Point- r

3. The time of reverberation of an empty hall is 1.5 sec with 500 audiences present inthe
hu$'th" reverberation time falls to 1.4sec. Find the no. of persons present in the hall if the
reyflFtration time falls down to 1.32 sec.

4',

4. Show that the intensity of the first subsidiary maxima of Fraunhoffer's diffraction at a
single slit is 4.5o/o of that or principal maxima.

OR

What is double aifkctionf Explain how Nicol prism can be used as polarizer and
analyzer?

5. In a Nefion's ring experiment, the radius of curvature of the lens is 5cm and the lens
diameter is 20mm. (a) How many bright rings are produced? Assume that ?u:589nm
(b) How many bright rings would be produced if the arrangement were immersed in water
(p=1.33)?

6. A diftaction gratting 3cm wide produces the second order at 33' with light of wavelength
600nm. What is the total number of lines on the gratting.

7. What is population inversion? Explain why laser action cannot occur without population
inversion between atomic levels?

8. What are cardinal points of an opticai system? Determine the equivalent tbcal Iength of a
combination of two thin lenses separated by a finite distances.

9. A ring has a charge q uniform distributed in it. Derive an expression for the electric field
at any point on the axial line of the ring. Extend your result to find the potential.

OR

Write an expression for electric field at any point in the axial line of a charged ring.
Using this equation, calculate the electric field at any point in the axial line of a charged
disk.
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10. What is the magnitude of the elecUic field at the point (3,2) m if the electic potential is

given by V : 2x+5xy+3f volts. What acceleration does an electron experiences in the

x-direction.

11. Derive an equationi=oi. Explain why resistivity of a conductor inireases with
increasing temperature plot a graph between Rs (R.esistance at any temperature 0) and
temperatue. Based ou the gaph, explain what are superconductor? How they differ from
perfect conductor? Describe the characteristics of superconductor.

12. Derive an expression for energy stored in magnetic field. Show that the energy stored per
qnit volume.ls directly proportional to the. sqtare of the magnetic flux d"prrr. Compare.
this result with electric energy density.

OR

What is self induction? Define inductance of a coil. Show by calculation inductance of a
coil de,pends on the permeability of a medium and the geometry of the coil.

13. A long circuit coil'consisting of 50 turns with diameter 1.2m canies a current of 10Amp.
(a) Find the magnetic field at a point along the axis 90cm from the center. (b) At what
distance from the center, along the a:<is, the field is l/8 greater as at the center.

14. Describe the principal and working of Cycloron. Show that the time taken by the ion in a
Dee to travel a semicircle is exactly same wtratever be its radius and velocity

i5. Write Maxwell's equations in free space and dielectic medium. With the help of
Maxwell's equations, Derive charge conservation theorem.

I6. A beam ofelectrgns h.aving energy ofeach 3eV is incident on a potential banier ofheight
4eV. If the widthbf the banier is 20Ao, calculate the hansmission coefficient of the beam
through the barrier.
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Suhiect: Physics (SH 402)

,/ Candidates are required to give their answers in their own words as far as practicable.
{ Anempt 4lquestions.{ All questions carry equal mwks.y' Assurne suitable data if necessary.

' 1.' Obtain'an'expreiiion for'the time period of a compormd pendulum and show that its time
period is unaffected by the fixing of a small additional mass to it at its centre of
suspension.

OR

What is electomagnetic oscillation? Derive alitrerential equation of darnped LCR
oscillation and find its frequency.

2. A particle is moving with simple harmonic motion in a straight line. If it has a speed v1

when the displacanent is x1 and speed v2 when the displacement is xz then show that the
I

22vz Xr
2

x2
2 )v

amplitude of the motion is, a = 22vz -Yt

3. In the progressive wave, show that the potential energy and kinetic en€rgy of every
particle will change witli. time but the average K.E. per unit volume and P.E. per unit
volume remains constant.

4- Two coherent sources having constant phase 6 but different amplitudes Ar and Az
superimpose, prove that the intensity of superimposed beam is

I = Ar2 + Ar2 +2Ar.A, cos6.

o;
Explain the phenomenon of double refraction. Describe the construction and action of
Nicol prism.

5. White light is incident on a soap film at an angle sin'[{]urra trre reflected light on- \s/
examination by a spectrometer shows dark bands. The consecutive dark bands correspond

to wavelength 6.1x10-scm and 6.0x10-5cm.If p=I.33 forthe film, calculate its ttrickness.

6. Light of wavelenglh 600nm is incident normally on a slit of width 0.lmm. Calculate the
intensity at H.2o.

7. Two lenses of focal lengths 8cm and 4cm are placed at a certain distance apart. Calculate
the position ofprincipal points if they form an achromatic combination.



I

i'

8. An optical fiber has a NA of 0.2 and a cladding refractive index of 1.59. Deterrrine
acceptance angle for the fiber in water which has a refractive index of 1.33.

9. A ring has a charge q miformly distributed in it. Find the expression for the electric field
at any point on the axial line of the ring. Locate the point at.which the field is madmum.

OR

Prove ttrat electric field due to a short dipole at a:rial point is twice that at equatorial poi"r.

10. A particle of charge -q and a mass m is placed midway between two equal positive
charges qo of separation d. If the negative charge 1 is displaced in perpendicular
direction to the line joining them and released, show that the particle descries a SHM with

t

a peliod r = [e-", 
mn3asJ; 

.

Lsgo I

I

t

i

11. 11A cylindrical capacitor has radii a and b. Show that halfthe stored electric potential

energy lies within a cylinder of radius r = ..[6.

l2.Aflat silver strip of width 1.5cm and thickness l.5mm carries a current of 1504. a
magnetic field of 2.0 Tesla is applied perpendicular to the flat face of the sttip. The emf
developed a$oss the width of strip is measured to be l7.9pV. Estimate the number
density of free electrons in the metal.

13. A straight wire segment of length / carries current I. Show that the magnetic field B 
;

produced by that segment at a displace y from it along a perpendicular bisector is ,
B=(Fo tzr':flttf4+qf)1.

14. Find the inductance of a toroid having N number ofturns and radius R.

1. OR

Show that the energy per unit volume in electic field and magnetic field are proportional
to the square of their fields.

15. State and explain Maxwell's equations. Derive the continuity equation: V.i = 
g 

.'at
16. Determine the total energ"y of a particle using Schrodinger equation, when the potential

energy has value V=0 for 0<x<4 and V:efor x<0 and x)a.
***
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'/ Candidates.are required tb give their answers in their aivn,,vords as far rs oracticable.
...{ Attempt 4!questions.-{ au qi"til* car.ry eciifiin:arks/ Assume stitqble data itTiflie'ssary.

Differentiate between iinear'and angular harmonic motion. Show that the motion of
torsionpendu1umisangularharrionicmotion.A-1sofinditStimeperiod.

OR

Deiive the differential eiluation of the forced oscillation of LCR circuit with an AC
source and find the expression for the crurent amptitucle. Hence explain'the condition'of

A 7509 block oscillates on tbe end of a spring rvhcse force constant, k:56Nlm. The m6Ss
motes in a fluid rvhich offers a resistive force F = -bv, where b : 0;162Ns/m. What is the
period of the oscillation? '

A room has dimensions 6mx4mx5m. Find: .

i) Meanfiee path of sound wave in the room
ii) The nwnber of reflections made perseconi by the sound lvave u,ith the walls of thel

room. (Iake l'elocity of sound in air- 350ms 1).

4. Define interfe.rence- Show that interference in thin film due to reflected and trarrsmitted
li ghts are cornplementary.

.oR
What are Neryton's rings? How can y'ou determine tlie refractiv" ir.d*, of givrn fiqrria

. using Newton's rings experiment?

5. Explain the dispersive and resolving power of a diifraction grating. Derive expressions

. and, develop a relation betrveen them.

6. A 200mm long hibe containing 48cm3 of sugar solutiurn produces an qptical rotation'of
11o when placed on a saccharirneter. If the -specific rotation of sugar soluticn is 66o,

calculate the qu4ntity of sugar contained in the tube in the foi-rn of soiution.

Prove that the conCition for acluomatism for the coinbination qf two lenses of focal
length fl and f2 having dispersive povier rD1 and c,-r2 placed at a separate distance x is
('r,:r/fr) +(or2lf2)=(x/f1f2) (ro1+ol2). :

8. Differentiate betureen spontaneous and stimulated emission of iadiatioir. Explain the
construction and -working of He-Ne laser'viith a suit2ble energy leVel diagranr-*

Derive an expression for the'electric field at a pcint P at a distarrce X from a circuLar
piastic disc of radius a aiong its central' a>lis. Does:this expressior, fcr E reduces tb an
expected result for x>>a?

2

J
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resistaJrce'qRi; i{.fter j . '' 'of
is'tlie energy stgr€d-

loirg axib at a
'elecb{c..field.due
distail?'a. frcm

to a uirifoimly ehar-ged rod of length l at a point
its nearest end

l3:' Etp]piusqsiincrpi 9 :?+d wp,-tJo g .o f , e yc I otr on. Sh o w that the t i me

iii *-B$e,is'independen=t oiils $eed afrd radius'of its circular path.
':. .' i'_,

spen! by-tre,parti.cle **4

. .-. oR

Lrse.BioG'Savart. Lavr to calculate nragnetic field on the axi.al line of a current carrying'
circutarieop. Explain how the coil behaves for a large clisrance point.

13. A cooper strip l50pm thick is placed in a rnagnetic fieli of strength 0.65T perpendicular
to the plane of the strip and cunent of 23Amp is set up in rhe strip. Calculate: (i) the Hall
voltage (ii) Hall coefficient and (iii) Hali mobility, if the r-rumber of electons per unit
volnme is 8.5x i028/# and resistivi ty is 1.72x 1 0-8 Ohm-m. .

14.A parallel plate c.apacitor with circular plates of l0cm radius is charged producing
unifonn.displacernent current of magnitiuieTlNmt. Calcuiate (i) dE/dt in the region (ii)
Displacemeht cr:rent density and (iii) Induced magnetic field.

15. Obtain an expression for energy tiansfer rate by electromagnetic wave. From your result' 
show that I tr Ez,-r. Where I is the intensity enr wave and Er"r, is root mean square value
of electric field.

16, Derive the schodinger time independent rvave equation- AIso what do you.mean by a
potential barrier?

t**

?

I

. .. r: -li'l
-;..,,.:::1.;r:j
ii!JI i1.+\

along its' '.4:t- -i..:: : -it"

+'i.'d:l,l

.,r i;,.-..i?,1': L'rt,-: n..L. ..-..'.i..i'--', i
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,2,

3.

4....
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Subiect: - Ensineerine Phvsics

/ Caudidates are required to give their answers in their ownwords as far as practicable.
{ Auempt All questions.
{ Att questions carry equal marks.
{ Assume suitable data if necessary.

Show that there are four collinear points within compound pendulum having same time
period. Give their physical sipifi cance.

OR

Derive the differential equation 9f dampg{ harmonic osci[atidn in LCR circuit. Solving
the equation find the damped frequency of the oscillatiou and elplail its.gigr4fiplgcq. .

'A uniforb'citCular:dist< #hor" iadius R'is 12.6cm is susperiaed as a pnysicat pen$uhrm 
'

from a point on its rim. (a) What is its period? O) At whal radial distance r < R. Is tir"." 
"pivotpoint that grles the sameperiod? . .

Define absorption coefficie,nt of sound. Derive a relation betwee,n reverberation time and
absorption coefficie,lrt for acoustically good hail.

Explainhdw iotof"r*"" fringes are formdbl,a thinwedge shaped fibn, whe,n examined
by normally reflectddl-light. How will you estimate the difference ol film thickness,
betwde,ntriyopoints? ""''""' : '

:oR
Show that the intensif of second order maxima of Fraunhofferls single slit diffraction is
)
i times the intensityof cenhal maxima.
5n

In Newton's ring arrangement a souice emittii,rg two wavelengths 6x10-7m and
5.9x10-7m is used. It is found that n6 dark ring due to one waveJength coincides with
(n + 1)e dark ring due to other. Find the diameteiof the nft darkring if iadius of cuwature
of lers is 0.9m.

6. Calculate the thickness of quarter wave plate for light of .wayelengtfu 5893A. Given
refractive indices of ordinary and extraordinary ray xe 1.544 and 1.553 respectively.

7. Define acceptance angle of an optical fiber. Derive the relation for Numerical Aperture
(NA) of the optical fiber. Also write down its significance.

8. Two thin converging lenses of focal lengths 0.2m and 0.3m are placed coaxially 0.1Om
apart in air. An objecJ is located 0.6m in front of the lens of smaller.focal length. Find the
position of the two principal points and that of image.

9. Derive an expression for the electric potential at any point on the axis of the uniformly
charged disk. Extend your result to calculate electric field.

OR

Derive an expression for the electric field at any point on the a:<is of the 
-short 

linear
quadrupole.



-

10. A copper slab of thickness b is inserted into a parallel plate capacitor exactly half way
between the plates. If the separation of the plate is d and the area of each plate is A, show

that the change in capacitance is equal to ,!o tl. .
(d _ b)d

11. What is the drift speed of the conduotion electons in a copper wire (molecular mass =
63.54 g/mol, deruity 8B6 g/cm3) with radius 900 pm when it has a uniform current 17mA
florving in the wire?

12. A Iong straight wire of radius R carries a trniformly distibuted current L Calculate
magnetic fields at any points inside and outside the wire.

13. The conducting rod shown in figure has length L and is being pulled along horizontal,

frictionless conducting rails at a constant velocity ,. ffre rails are corrnected at one end

with a metal strip-. A uniform magnetic field il, directed out of the page, fills the region
in which the rod moves. Derive .an expression for the rate of thermal energy being
generated iu the rod.

l'
.r d *'

*. .:,. :,r.,-ll, .=

v:*.-r--- f,-.--- ...,.t-.:;".;;;;.-. 
[,:\,

* -'r-:

-)

.14. A coil has an inductance of 53 mH and a resistqlrqg.gf O.]f.C). If a 12V emf is= appligf .,.,= ,
auross the coil hgw much energy if stored:in the ma!;ietii fi6la after thqic.rr.rent-nas bdl!, 

"'.up to its equilibrium value? After how many Sme constants will half this equilibritrm be"
'i-

stored !n the magnetic field? ri

....,.-..I..-

.,

OR

+ 1'-+ -+
15. Define poynting vector. Prove that S =-l(ExB), where the q'rrbols have their usual

meanings.

16. An electron is happed in an one dimensional infinite potential well of width 'a' such that

V=co fr.ir 0<x and xla
V-0 for 0<x<a
Using boundary condition, prove that the total energy of the system is

Ytzn2F]-#
Where symbols carry their usual meanings.

In a certain cyclotron a proton moves in a circle of radius 0.5m. The magnitude of the . i

magnetic field is I.20T. What is the'oscillator fr-equency],Iftgi;p.".tbs,kine$c ene;gy^of - 
' 
, .' -.,,. . .

=t

E_

E

t=

i

,k

.- i-.:t

,k rB rh
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All quoio .

'/ All questions carry equal marlcs-
{ Assume suitable data if neces'sary.

1. D9!o" forced oscillation. Show that the total energy of the damped oscillation decreases

. .{hincreasingtime.\,/ oR

Derive a differe,utial equation for LC oscillation.. Solve the equation and show'that the

^ 
maximum value of eleqtic and magnetic energies stored in L.C. circuit are equal.

-@. emeter stick swings abou! pivot point at one e,nd, at distance 'h' frbti thp siick's centert'-' .r ofrhdss:Calculatethoperiodofoscillatibt'usingpamfiela:ristheorem, " : ': .. :' : ' :'':

g{A"" au.account of bad acoustic properties of a hall. Derive the.expressiou for

4- $bat are coherent sources? Describe a method for determining the refractive inder of
,/ tanqparent liquid fibn using the interference phencraerron

OR

Describe the construction of Nicol Prism. Expiain how it can be used as polarizer and
anallzer.

5. A diffraction grating is used at normal incidence. I.rr such arrangement a green'line

/& = 5400A) of certain order is superimposed on the violet line 1f' = 4050A). of the next
l,/ order. ffthe'angle of diftaction is 30", how manylines are there in L centimeter?

A light source emits light of two wavelengths 4300A and 5100A. The sburc6 is'used in a
double slit experiment. The distance between the sources and the screen is 1.5m and the
distance between. the slits is 0.025mm. Calculate the separation between the third order
bright fringes due to these two wavelenlths

A thin convex and thin concave lens, each,of focal length 50cm, are coaxially situated

and separated by 10cm. Find the position and nahrre of the final image formed of an

object placed 20cm from the convex 1ens.

What is population inversion? Explain the lasing action of a gas laser with necessary
energy level diagram

.. -.t.j ',,:?

-t
I
T

,6-.

\rt(

9. Consider a circular plastic disk of radius R that has a positive surface charge of uniform

,r.d'ensity. on its uppei surface. Find the electric field at any point at a distance x from the- 
centre:of tbe diik along its central axis.

OR



E-l

{/D..{ro" electric quadrupole. Calculate the electric potential of linear quadrupole of
sep:ration 2a at xt nxial distance r from its ce.rfe.

10. As a parallel plate capacitor with circular plates 20cm in diameter is being charged, the
current density of the dispiacement current in the region between the plates'is uniform
ancl has u *ugnitoa" of 20Nm2. Calculate the magnitude of magnetic field (B) at a

distance r : 50mm from the axis of symmetry of this region. AIso calculat. 9E i, thi,
dt

regron.

11. Assuming that each atom of copper contributes one free electrons, . Calculate the drift
velocity of fr"" electrons in copper conductor of cross sectional area 104m2 carrying a

current of 200A. Given:

Atoniic weight of copper:63.5 g/mol
Density of copper : 8.94x 103kym3
Charge of an electron:1.6x10-leC

..,12. State A:npere's law. Use this law to find magnetic field that a current produces inside and

4 ,/' outside a long staight wire of circuLar cross section.
\./

OR

Derive an expression for energy stared in an inductor. Show that the magnetic energy
density is directly proportionai to-thg 

-qqgare 
ofthq ma.ryetio flux deasity. How qan you

compare electrib energy density with this iesult?

A cycloton which has the dees of radius 42cm nd.magnetic field of flux density
0.5 web_erlm2 is employed to accelerate protons. If the final velocity of the proton is
Z.IzxlO7mlsec, calculate the charge to mass ratio for the proton and the frequency of the
altemating potential between thb dees.

42.
\c{

L4yX7 the given figure, when switch S is closBd.on a, the current rises and approaches a
"1 

,t-.t.,- - -.., . €

b) When the sviitch is closed on b, the cuue,nt reduces. to zero. Find the rate of decay.of- curre,nt throughthe inductor.

+
E b

-
L

r-/
15. State Maxwell equations in integral form. Convert them into differential form. Explain

each of theqe equations.

16. Discuss the significance of the wave function and deduce the time intlependent
Schrodinger equdtion.

{.,k,lc
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Define physical pendulum show that point of Suspelsion and point of oscillation are interchangeable.

OR

Define damped harmonic oscillator; find tirne period and frequency for under damping oscillation.

Define interference. Show that interference in thin fihn due to reflected and transmitted light are

complementary.

OR

What is double refraction? Obtain the mathematical relation for linearly, circularly and elliptically

polarized light.

3.Definediffraction.Dertvetheintensity{istrrbuti9n"9a!.teqr'ofsinglesIi-!,du9todiffraetion.,,..,.,',...

1.

2.

-

r

t

J.

4. \[/hat is the importance of laser? Discuss the laser action of He-Ne laser with labeled diagram.

The maximum Pressure Variation that the car calt tolerate in loud Sound is about 20 N/m'z. If normal

atnospheric pressure is about 105 Pascal what is the corresponding maximum displacement for sound

wave in air of frequency 10@tlz. (density of air 1.3 kg/m3and velocity of sound in air is 343 m/sec).

Two thin converging lenses of tbcal length 20 cm and 40 cm respectively are placed Coaxially 10 Cm

apart. An object is located at a distance 48 cm from the first lens. Find (a) Position of irnage (b) Position

of principal point and (c) position of focal points

Light is incictent normally on a grating bIS cm wide having 2500 lines? ,;na ,n. angle bf diffraction lor

the principal maxima of two sodium line in first order spectrum. (l,r = 5890 A,?uz:5896A). Are the two

lines resolved?

8. A circuit has L: 10mH and C : lIlF, How much resistance must be inserted in the circuit to reduce the

(undampeped) resonance frequency by 0.019t?

9. Design an electric- quadrupole. Derive the electric field intensity at point on the axial Iine of the

quadrupole.

olr
Derive an expression for the potential at any point due to an electric dipole.

f0. Au air filled parallel plates Capacitor has a Capacitanc6of 1.3 pF. Thc separation of the plates is doubled

and rvax is inserted between them. The nerv Capacitance is 2.6 pF. Find the clielectric constant of tlre

wax.

6.

-

7

E

l

i
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I

11. Define resistivity. Discuss Atomic view of resistivity and shorv that o = m/ne2t. Where symbols carry to

their usual meaning.

1
l

-!

72. rVhat is the magnrtrrde of rnagnedc treld n:cdeo to be accelerated in the cyclotrcin? (rn6= 3.34xlOa?ltg)

13. State & explain Hall Effect. Derive an expression for Hall coeflicient for an Electron.

14. A circular loop of wire l0cm in radius carries a current 100 Amp. What is the energy density at the

center of the loop?

15, Prove that the speed of electromagnetic wave is equal to velocity of light in free space.

16. Derive an expression for one dimensional time independent Schrodinger wave equation.

OR

- Define tunneling effect and derive the expression for transmission coefficient for a barrier of width a and

potential of height V6.

I
I

-

I

I

t'

l
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l. Explain the physical.*"ury"9 of equilibrium and rts application in structural engineering. f41

2. a) Difercntiate between rigid body and deformable body. Also explain the free body
diagram. [2+21

b) Determine the magnitude, direction and position of the resultant of the system of
forces with respect to point A shorm in figure below. I12l

80 kI.I
1201$l KN

150 k}.l 2mr00

Eram. Ncry Bacli (2066,& ch

L€veI FuIlMarla 80

Programme BEI BE)( BCT, BIE
B. Aeri;. B.Arch.' Pass lWgrks 32

Yer/Part ut Time 3 hrs.

i.,- a_ _ir. .ii,r

A

3. State and prove the parallel axis theorem for,moment of inertia. Detennine the moment of
inertia of the given-composite area as shown in figure below about'it's centroidal X'X
axis. [4+8j

50 cm

v

m 2m 3.m

T I

I

:

I

I
I

I

1'

i

;

I

I
i
I

d.L-

4. Define friction force and explain conditionof tipping and sliding of ablobh ' ': :: , , :[i+3J



5.; Draw A,FD; SFD ar-rd B$D of the given frale loaded:as sho\im in figure below..Indicate
''alsothesatientfeaturesifany:,' - ' '.:' ..'..'l ',,,

k}.i/m 20 KN.m 5KN

,G

]D F 4:
2n

+
2.m

_L

10 KN

8KN
ti
:l

fi

I

I

i

I

I

{

i
!

I
t

i
I
I

i

i

I

I
,I

l

i

,i

i

:

i

I

3m

m. 1m

6. Write down the ideal assumption of uuss. Calculate the force developed in all members

of the tnrss loaded as shown in figure by using suitable me&ods. [2+8]

3IIKN

7. What do you mean by dependent motion of particles? Illustate it with suitable example.
' A . particle^ starting from - origin is subjected to acceleration such that

a, = -2rnlsec'and ar: -5 m./sec'. The initial velocity is 60 m/sec directed at a slope of 30"
w.r.t. horizontal. Compute the radius of curvailre at the end of 3 sec. Also determine its
position at the end of 3 sec. "

8. Show tha! "rate of change of angular momentum about a point is equal to moment of.the
force about the same point." Theresultant external force acting on a 5 k{ particle in space

+ A. .   
is F =(l2ti-24t2 ;+ 40t3 k) N,where t is seconds. The particle is initially at rest at origin.
Deteldne the x colRonent of a9ce,"*1";Jr"city and posrtion at the instantof 5 sec.-

[3+7]

[4+6]
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Candidates are to give rn their own as far as
/ Auempt AE questions.
{ The/igges.in the m*gin indicate FuE Marks.
{ Asstme suitable data if necessary.

1. tfrt: it is necessary to assune a solid body as a perfectly rigid in the Engineering study.

2. What is fiee body diagnm? the cyfinaer A and B rest in an inclined surface which makes
an angle of 25" with horizontal as shown in figure below. Determine reaction at oontact
points. Take:
lVeightofcylinderA (Wd = I00N
Weight of cylinder B (Ws) = 200 N
Diameter of cylinderA (re):60 -m
Diameter of cylinder B (ra) = 9

t3I

t2+61

3. FiDd the resultant of'force couple system at point 'A' as shown in figure below. Take
Fr = l(X) Kl.I, Fz = 300 KI.I. Define a couple and show that couple is a free vector. [8+3]

KN

50 KN

3m
m

Z 2OKN.

4. Determine by direct integration mgthod, the centoid of,the area shoum in figure below: t5]
Y

y: l((x-a)z i

i
i

I

b

Level BE 'Fult Marks 1..

BEL, BEX, BCT,
BIE.B.AeriS.Arch Pass]}lerks

YearlPart: Ut -Time



J,,'
mm

I
-Lx

mm

KN

T
4mI

[2+3]

ll4I

FlfT6ffi7-
6. State laws of dry fiiction. How can we assume the.condition of or:erturning and sliding of

a block? Explain with suitable example.
Z. Draw a:<ia[ force shear force and bending moment diagram for the given frame. Also

indicate salient feattres if anY.

r
5 KMm

D

3m

0

3 0 KN/mj A
6m

8. Find the mernber forces in CE, BE, BD and DE for the given truss. Define stability and
ofsrrylur-es-*.,ff *

D
F

IOK}{
[s+3]

3m
5m

i-

v

A

9. A projectile is aimed at
and falls 10 shorts when

c
20 KN

a marked on the horizontal plan through the point of projegtion
the angle ofprojection is 15o while overshooB the mark by25 m

when the inclinatiori is 40o. Calcrilate the distance of the target and required angle of
projectlon, if the velocity remains constant. Neglecting air resistance. Define dependent
motion ofparticle with example.

25m

o

{a;fd-
x

10. Define the dynamie equilibrium.: Determine' the velocity and acieleration of thi particle,
. ifitmovesalongacurvedpath(efinedbyr:50 and0=t2l3,whererisinmetersandtis

in seqonds. piven that the instant angle is 0 = nl2.

\-

[2+8]
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l. Describe the scope and importance of applied mechanics in engineering study. Define
free body diagram with examples. [2+21

2. Determine the reactions at the contact points, if three cylinders are piled in a rectangular
ditch as shoum in figure. Given that the weight of the cylinders are., We = 2 KN t8I

IUs=5KN
Wc=3 KN

3. How can you reduce a force into a force and couple? Obtain the resultant of the nvo pairs
of wrench shown in the figure. Indicate it's line of action. [3+8]

30Nm

40N

4 x
60N ==+,40NmZ

4. Detemdne cenhoid of the given plane figure. State and prove parallel axes theorem for
mohent ofinertia Define cenhoidand center of gravity. t7+3+Zj

Y=kx2

o

T

-:..-'o ^lr: 
i - r- ,. : -.- ..:. .- :

h

Exem. rtIlt t'IT

Full ltflarks , mLevel BE

Programme Pass Mrrkg 32
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B.Asi..B,Arch

Year/Palt Ut Time 3 hrs.

iz = 6cm

:

I

;

i

I

I
I

I
I

::-.----... ----r

s

, ",1 = 
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5. Define the angle of friction and also nrite the laws of static friction. t4I

6. Draw a:rial force, shear force and bending moment diagram for the loaded frame as

shoum in figrre below. Also indicate the salient featutes if any. U3l

*rl0 KNim

Hinge

4m

30

B

\ 5 KN/m
20KN

D

m

6m

7. Detemrine the total degree of intemal, external indeterminacy of given buss. Also
determine the member forces in members BC, BG, HG and GD.

A

C

'i+*

10 KN

N

t2+61

[7+3]

[2+8]

I
4m

J
:

I
KN KN9

8. The acceleration of a partial is given by a relation a = f. It is known that at time t : 0,
position is -2m and velocity is Zmlsec, Find the displacement, position, velocity and
acceleration at instant of Y, s*, What do you mean by projectile and obtain the equalions
forprojectile motion.

9. What do you mean by impulse momenturr principle? Two blocks A and B having
respective weights 500 N and 1000 N start form rest. The pulley is frictionless and also
practically mass less. The kinetic coefficient of friction between the block A agd the
inctined surface is 0.35. Deterrrine the acceleration of each block and tension in the cord-

N

il

i,
i.r

iii$ a
r',i; . . ;

t:irir--L.,-1 . .. .a=*E:_,_

:r

tl

i.

. *u'r.;i>.-
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r' Anempt All questions.
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l. Describe the scope of applied mechanics in engineering. t3I

2. What is the physical meaning of equilibrium and why it is important in structure? How
can we draw good Free Bodlr Diagram? Explain with suitable examples. L4+41

3. Determine magnitude, direction and line of action of the resultant of forces acting in the
system shown in figure below. t8l

20N

600

3m m
3m

l00N
C

4. A commercial vessel is being pulled into larbour for unloading by two tugboats as shown
in figure knowing the vessel requires 150 KN along its axis to move it steadily. Compute
lhe tensions in rope AB and BC when cr :40o. 14)

->150KN

5. State and prove parallel axis theorem. Also determine the centroidal X and Y coordinate
ofthe hatched area. [3+8]

Z
-L,i

A

m

N

?

F=(ri I
h

_l

.<b

,+-a-_-'r

5
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Vessel B

I

:*



6. A rmiform bar AB, weighing 424 N, is fastened by a frictionless pin to a block weighing
200 N as shown in figure" At the vertical wall, p : 0.268 while under the block, p: 0.20.

Determine the force P needed to start motion to the right.

7. Draw the Axial Force, Shear force and Bending Moment diagram of the given frame.

Also show the salient feah*es if any' 
6oKN/m

tsI

P

D
i,J.

4(l(l{{,

6sr

<_--

tl3I

I8I

u0I

tl0l

L{

S

E

T
5r

.L
5r

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

l**-- 6r 
-r1*-- 

6n
25KN s0IGt

B

-lIOKIY

3u

A 33u

D s

3m

9. The motion of a vibrating particle is defined by the equations x = 100 sin nt and

y = 25 cos 2nt where x and y are expressed in mm and t in sec.

a) Determine the velocity and acceleration when t = I sec

b) Find the nature of path of the particle

10. Determine the magnitude of force P required to give the block an acceleration of l0 m/s2.

Coefficient of friction between the block and the floor is 0.25.

W=2500N
P

6
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r. {a.} Describe the Free Body Diagram and its importance in analysis of structure. (3)

(b.l Determine the force in each cable and the force F needed to hold the 10Kg hmp in the position shown in
figure below. (5)

10 xg

{c.f Determlne the magnltude and directlon of the resultant force ln the given force system (8)

m

Eil

2. (r.! Define the Moment of lnertla, Polar Moment of tnertia and Radius of Gyratlon. ( 6 )

(b.) DAermlne the Moment of lnertia of followlng endosed (hatched! area wlth the curves yr = x. Use suitable method. (10)

100 f,il A

v

Io

(x,y)

x
8d

3. (a.! Define the llmltlng friction, co_efflcient of frlctlon and angle of frlction. (3)

(ht Write down the ideal assumpUons of Trus. (3)

(c.l oraw the Axfu, Fot(t, Sh€tr/t For(f and kndlng ltloment dlogrom of the glven beam. Also show the sallent features, lf any.
(10)

l00K\- 50 Ic\'

A c

3m

@ lcr{

t0

lE lm



4. (e.) Auto moblle 'A' ls travelling east at the constant speed of ZO rmlnr. As automoblle 'A'
automoblle '8' stsrts from rest 35m North of a lnters€ctlon and mores south with a

Determlne the posluon, velocitv, ahd acceleratlon of'8' relative to 'A'; 10 sec after 'A' crosses the lntersestlon. (101

rrnrtr

(b.l Derlve the expression for the tangendal and normal components of the acceleratlon.

5.'(a.| Describe the translatlonel, rotatlonal and general plane motlon of rlgld body? lllustrate wi[r sultable emmples.

(hl Dessibe the lmpulsive moHon and eccentdc lmpact for the rlgid body with suitable erpresslon.

6. Write short notes on: (any four)

a) Force analysis for rigid bodies and their equations of motion

b) Conservative and non-conservative systemS

c) Projectile motion with examples and applications

d) Distribution and centre of pressures on submerged surfaces with examples

e) Ddtorminate and indeterminate fi:ames

***

crosies the lnteruectlon shofln,
consiant acceleratlon of Zmls'.

35

(61

{8)

(81

[axa]

.i
rtl'r '
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INSTITUTE OF ENGINEERING

Exarnination Control Division
2070 Chitra

Exam. Old Back & Earlier
Level BE Full Marks 80

Programme BCE, B.Agri. Pass Marks 32

Year / Part TII Time 3 hrs.

Subject:. Applied Mechanics I (Statics) (EG44tCE)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questio.ns.

'/ The figures in the margin indicate Full Marks. 
;,/ Assume suitable data if necessary.

l. a) Define Free Body Diagram with examples. Why it is necessary to assume a solid
body as "Perfectly Rigid" for the study of statics? Define also the equation of statics

b) Two smooth rollers are supported by an inclined plane and a vertical wall as shown in
figure below. Find the reaction at all contact points using the following information:
Wa = 100 N, Te: 10 cm Ws: 140 N, Ts = 14 cm. t8]

30',

-,.

2. a) Define dot and cross product of two vectors. Define also the scalar triple product and
show that "scalar triple product represents the volume of the parallelopiped." l2+4)

b) Two wrenches are shown in figure below, determine the equivalent wrench and also
indicate it's line of action. tl0l

00 Nm

60N

o
4m x
P

70
150 Nm

3. a) Define the terms: Centroid, Center of gravity and axis of symmetry. State and prove

the parallel axis theorem for moment of inertia. [3+4]



b) Locate the centroid of the shaded area as shown in figure below by the method of
integration. tel

Y

y=

F.
L,ii.

b

Y=Kx2

o

k-"--s--+l
x

4. a) Obtain the expression for total pressure by the liquid on an inclined immersed surface. t6]

b) How can we assure the condition of sliding and overturning of a block? Explain with
suitable example. A block of weight W1 : 800 N rests on a horizontal surface and
supports on top of it another block of weight W2 = 500 N as shown in figure below.
The block Wz is attached to a vertical wall by the inclined string AB. Find the
magnitude of the horizontal force P, applied to the Iower block as shown, that will be
necessary to cause just sliding. The coefficient of static friction for all contact surfaces
is 0.4. [3+7]

5. a) Define plane and space structures with examples. How can we check the determinacy
and stability of the structures (ie beam, frame and truss)? Explain with suitable
exanrples. [2+6]

b) Calculate the force developed in all the members of the truss loaded as shown in
figure below t8l

60 KN

50 KN

-7r
3m

*

B

P

C

10m

D

l0

{r.



6. a) Obtain the relationship between load, shear force and bending moment for a beam
section loaded with intensity of load w.

b) Draw AFD, SFD and BMD of the given frame loaded as shown in figure below.
Indicate also the salient features if any.

KN

t4l

u2l
4 KN/m

T,
3m

3m

5KN
D

(Hinge) IO KN

20 KNm 2m

l2

H+
J- A

1m 2m

t*t





I 2I 'IRIBHT'YANUMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Chaitra

Subject: - Applied Mechanics (CE40I)

/ Candidates are required to give their answers in their own words as far as practicable.
/ AnemptAll questions.
/ Thefigpres inthe margin indicate Full Mar4s.
y' Assume suitable data ifnecessary.

l. Describe briefly the concept ofparticle, rigid body and deformable body. t3I

2. Describe Free Body Diagram and physical meaning of equilibrium. AIso describe the
importance of Free Body Diagram and equilibrium in structural analysis. L2+2+2+27

3. Replace the two wrenches as shown in figure by a single equivalent wrench and

detemrine (a) the resultant force, (b) indicate it's line of action. t8l

'$ro*-*30N

z
90 N-m

4. Detennine the value of Fl and F2 if the forces shown in figure below are in equilibrium. I4l

20 KN

75 KN

8m
p

I

I

I

Fz

5.

':.

Determine centroidal r coordinate of the shaded area shown in figure below

)- l2x-1.5i

x

141
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80

:

Programme i
BEL, BEX, BCT, BIE,
B.Agri. B.Arch.

Pass
Marks

32

Year/ Part Ut Time 3'hrs-

4m



I
,i

I

6. Determine radius of gyration (rJ of the angle section shown in figure below about

centrodal x-axis- [8]

I

I
9cm

i

I

3cm
1

;

i

14- 6cm #
7. Illustrate impending motion state of friction and demonstrate the change in frictional

force for different motion stages using relevant figure.

8. Draw AFD, SFD and BMD of the given frame loaded as shown in figure below. Indicate
the salient feature if any.

60KNim IOKN

-,f-
2m+
2m+

t4l

C

Ir4]

t7l

[2+8]

[2+81

D

G
LI2 KN

H

A
311

-,1-

I

1--

4m lm

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

A
;

4.5m

G

10. Define uniforrnly rectilinear motion and unifonnly accelerated rectilinear motion. A
projectile is fned with an initial velocity of 244m/s at a target B located 610m above the
Ievel of gun A and at a horizontal distance of 3658m. Neglec,ting air resistance, determine
the value ofthe firing angle.

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

E

i

o

***

3cm

P

tim
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2I TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2068 Baishakh

Exam. Regular / Back
Level BE FuIl Marks 80

Programme
BEL,BEX, 

i

BCT, BIE, i Pass Marks

-P.{8t.i..r.P'AI9h,i ,- - -,.
l l l. Time

32

3 hrs.Year / Part

n
lt

Subiea: - Applied Mechanics

'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questions.
'/ Thefigures in the rnargin indicate Full Marks.
/ Assume suitable data if necessary.

1. a) Derive the relationship between load, shear force and bending moment.

_pl'Draw axial force, shear force and bending moment diagram for the given loaded
frame as shown in figure below.

l2 kN/m
5 kN/m

B

5 kNm

t4I

L

,ru

L e\\--
t4l \t r

tr2j J-*

6m

2.. a:f Wnatis the equilibrium of a body? Write the conditions of equilibrium of a particle.
v"

ffi{$ plate of size 6m x 4m is acted upon by a set of forces in its plane as shown in-figure
,K-telow. Determine the magnitude, direction and position of resultant force.

60N

4m tmN

80N

-lg3. a) Determine the centroid of right angle triangle by method of integration.

.\/
t6l l

I
t

^E5hl .41



,.

\

i
I

.r .l

+
lOcm

400 kg

b) Find the moment of inertia and radius of gyration about X-Y axis of the figure shown
below.

I

t
t
t
t

I
I
I
I
I

I

x

tl0l
a

l tur

[10]

i

l

I

l

I

i

4. a) What is the angle of friction? Explain about tipping and sliding of block?

, b) Determine the support r.eactions and forces in all member in the given pin jointed
truss as shown in figure below.

1sKN
D

.5m

.5m
IOKN

5. a) What is the linear momentum? Explain about rate of change of it.

b) Two blocks shown in figure below start from rest. The horizontal plane and the
pulleys are frictionless, and the pulley is assumed to be of negligible mass. Determine
the acceleration of each block and the tension in each rod. 

r,

?00 kg

B

6. a) Mention the types of support on structur€s and support reactions with its free body
diagram.

b) For aparticular body moving rectilinearly, d= -l0x-2, where a is the acceleration in
m/sec' and x is in meter units. It is known that when t : 2 sec, x : 8m and v : 3m/sec.

- Determine its acceleration whent :3 sec.

. :lrf *

#
uzl

t6l

ll0l
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2I TRIBHUVAN TINIVERSITY

INSTITUTE OF ENGINEERING

Examinatisn Control Division

2068 Shrarvan

5KN

E

;

E

Mechanics

/ Candidatds are required to give theii answers in their own words as far as practicable.
.o'?o n' { Attempt any Five questioni.

"/ Thefigures in the margin indicate Full Magks;
- ./ Assume suitable data if necessary.

1. a) What are the fundamental concepts and principles of Newtonian mechanics?

b) Draw bending moment diagranq shear force diagram and axial force.diagram for the
given figure beiow. And also indicate the salient points if any.

1OKNlm.

t4l

u21

c jc

T

D

2m

4m
I. 'i I

li
ir i

:i

i\
i

:l

B

1,J

A

6mZrn

4m

2. a) Explain principies of transmissibility and its limitations.

b) ile'.ennine force couple ry=trtn about point 'A' for the given system of forces as

shown in figure below. : .

6OKN
5OKN

t6l n
t10l

I.l

A 450

B 20KNm E

2m

Exam. New Back (2066 Batch & Later)
LeveI BE Full Marks 80

Programme
BEL,BEX,
BCT,BIE,
B.Apri.. B.Arch.

Pass Marks 32

Year / Part I/I Time 3 hrs.



3. a) Explain the characteristics of friction with sketch.

b) Deteimine tlie mbment of ine*ia of the ccrnnlon erea as shown in figure below at'r';t
x and y axis. 

. ;1

L

[4] 3
Ii2]

3D

tsl

[11]

7

)

lz _KJ;
-7

b

= tTrl
â

4. a) Determine the forces in cables AB and AC as shown in figrrebelow.

C

-

1,

A

45"

500N

b) Determine the forces in all mem'oers of the truss shown in figure below

i0.8KN Io.BKN

h- zz.sm 35m

12m

600

+
9C

T

5. a) The positio! of particle wtich moves along a stralght line is defined by ther relation
x : f B- Ot2-t St. -Where x is in meter and t is in seconds. Determine: tS]

i) The time at wirich velocitv will be zero
ii) The position and distance travelled by the particle at that time
iii) The acceleration of the panicie at that time

b) Define dynamic equilibrium. Also state equation of motion for rectilinear and
curvilinear motion ofparticle. t8l

6. a) How the motion cf a particle,is found when the acceleration is a given ftrnction of
-time? .r.ir t5]

-

-.!j& b) A particie projected:rt an angie of 0 to horizontai axis'arith an initial velocity cf -ii{::'

inclined slope of % downward from the axis of to the target. Find the projected angle
0 and the maximum height achieved by particle ficr:r the target.

{c*tt e [10]



2I TI{IEHIJV,,{I'IJ.TNIVEP.SITY

INSTITUTE C}- ENGINEERIN C

Examirr atior-r Coptr+i Eivision

2S68 ehaitra

Subieci: - Appl ed Meclianics

/ Canditlates. are requiredfd gi',re their answers in their own w'ords as thr as practicabie.
/ Attentpt 4!!questions.
/ .Tlzefiguresilt the rnu"gin indicaie Full lWalks

1. What are the fundamental principles of mechanics? Explain briefly.

2. T:,*,o iclentical rollers each of.weight W : 500N are supported by an inclined plane and a' vertical. rvall as -shown figr.q below. Draw the free body diagram of each roller
separately. Assuming smooth surfaees, find the reactions induced at the points of support
A, B and C.

t3l

t8l

-

C1i

t
I
L

i

i
i
I
I

:

!

:

:
I

.

:

A

3. Use the method of sections to compute the force in bars BC, DF and CE of the Warren
truss loaded as shown in figure helovr.

4KN
3KN B D

5KN

4. A 10m ladder is leaning against a smcoth.iertical ri,all and the floor-wiTFthe iriction

-r:-- coefhcient 0.4. Determine the nonnai reactions ancl the friction force at the top and
bottom of the ladder.

T
6m

_d

t8l

Er:ain
Full MarlisiLerel

BEr . BEX.
BCT, BIE;
B.Agri,
B.Arch

Prograrnme

3 hrs.Year / Part Itt Time

141
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to

G Deteimine the moment of inertia of, the shaded aiea sho.,vn in figure belod about its
cenkoid,al Xo axis." i!2I

l

:t, .t
ri

i
f'f -r
L
L

't
.E

li.
I:

:!,i
!l't

frt-'
..i

i
il-1rI
r,

i
II-,'
F

i
T

t

il 
'a

ttll -1
l',
t
r!
kr
iltl -l. I

r
B
I
t
Illl-
i

7.5m F. 15r,;-;f l.Sm

I

-1

6. What are statically detern'fnaie and indeterminate structures? Draw ariial force, shear and
bending moment diagrams of the &ame loaded as shown in figure below. [3+l0J

20KN/m lOKN

2m

. 15KN 4m

5KN

7. Define the unifonnly rectilinear arrd uniformly 'accelerated 'rectilihear motion- Auto
mobile 'A' is travelling east at the constan! speed of 20 Km/ir. Ab automobile 'A'crosses
the intersection shown, automobile 'B' starts rest 35m North of a intersection and moves
Soutir -,vith a constant acceieration of '2mls2- Detefmine the position, veiocity and
acceleration of 'B' relative to 'A'; i 0 sec. after 'A' crossei the intersection. [2+B]

X*trhr

z

?

2m

4m

v1

5m

l'
I

A particle pro-!ected at an a:rgle erf 20" *,ith the hcrizon'tal axis with an initial velocity of
S0mhec. hits the target lccated ai 'h' meter below the horizontal axis having the inclined

I

I



'

' " .. : .-

s!-qpa,"gl,7r dorpnl o ad fr om_ ;fi g, q,is,_of 
. 
the

,.tif'thagbjeltile and the maximum tregnl
larAgti ,Pptpnrilng th9.sffing distryrce cAi-eIgC ,'

achieved b1r'tr\e projectic!'e from,the targef ' - ' '..

in Figure below is shorvn
follorrirfdara apply:

i.'--...'_ ,,.aR .

'.-
a system of particlera./time t moving in '.he xy plane. Ihe

rrll = 0.5 kg. Vr = 1.5i + 1.5j m/s
m2 = 0.35-kg Vz = -1.3i + ij ,

m3:1kg Vr:-1.3i
'rna=0'75kg Va=li-l'3j

a) What is the total linear monnentum of the system?
b) What is the linear momentum of the center of mass?
c) 'What is the total moment of momentum oT the system about the origin and about

point (2,6)? t4+4+4J

/'
Y

(5, 8)

m3(2,4)

rn4e2,2)

\.

Vj \
ta

9. Define moment and couple. Determine magnitude direction and position of the resultant
. force of the forces acting on a rectangular plate shown in figure beiow. [2+8J

20N
3m

ON

2m

60N
***.
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2I TRIBHW.A.N I'NIVERSITY

INSTiTUTE OF ENGINEERING

Exarnination Control Division

2067 Ashadh

Exam. RegularlBack
Level BE Full Marks 80

Programme
EEL, BEX,
BCT, BTF',

B.Acri.. B.Arch.
Pass Marks 32

Year / Part Ur Tirle 3 h:'s.

Subject: - Applied Mechanics

/ Candidates are requiied to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
,/ The figurei in the margin indicate Futl Matk!.y' Assume suitable data if necessary.

i. a) Define rigid and deformable body. Explain principles of free body diagram and static
equilibrium wirile solving problems in statigs? Support your answerwith e2ramples.

b) Draw bending moment, shear force and axial forcd diagrarns for the given figure. Arid
also give ordinates of the salient points, if any.

30Kll/m

;l:) c

t4l

lr?)

[1 1]

i

I

I
I
I

I
D

-! E

4m

2. a) Two cylinders A and B rest in a charurel as shown in figure below. 'A' has a diameter
of 10cm and weight 20kg. 'B' has 18cm diameter and weight 50kg. The ch.annel is
18cm wide a! the bottorn ryith.one Side vertical and other dide at 120"'as shown.
Determine the reactions ai four contact points.

E

F
-

18cm



b) State and prove the parallel axis theorem for moment of inertia.

3. a) Calculate the member forces of the given hrss shown in figure below.

20 KN

12m 12m

A

6m 12m

b) Define discrete and continuum stucture. Also discuss about stability, indeterminacy,
and deterntinacy of stnrctures with suitable examples.

4. a) Define. limiting friction and impending motion. Justiff rvhy coefficient of static
&iction is greater than coefficient of kinetic friction.

b) Determine the moment of inertia and radius of gyration of the common area as shown
in figure below about x and y axis.

y2 &.lv

tsl

[10]

6m

t6l

tsl

[1 1]

-

/

30cm

I

I

I

I

IKt*
t.I

o x80crn ---=+l
5. a) The acceleration of a particle is directly proportional to the time (t). At time (t) : 0,

the velocity of the particle is v : 16 nr/sec. Knowing that velocity (v) : 15 m/sec
position (x) : 20m and time (t) = t sec, determine the velocity, the position and total
distance havelled when time (t) = 7 sec. t8l

b) A particle is projected at an angle of 30o to horizontal a,xis with an initial velocity of
61m/sec hit the target located at 'h' meter below the horizontal a,xis and having the
irtclined slope of % downward from the axis of the target. Find the sloping distance
covered by the projectile and the ma:<imum height achieved by particle from the
target. t8l

6. a) Define angular momentum and also prove that rate of change of angular momentum is
equal to the moment of the force acting on that particle about the same point. t6]

b) T'he motion of a particle is definedty the position vector (r) = 3t3i. + 4t1 + 5tak where
r is in meter and t is in second. Find the nomral and tangential component of
acceleration and the principal radius of curvature at the iistant when t = 4 secs. U0]

!S*rF



26 TRIBHUVANUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Shrawan

Exam. Regular / Back
Level BE Full Marks 80

Programme BEL, BEX,
BCT

Pass Marks 32

Year lPart U1 Time 3 hrs.

Subiect: - Applied Mechanics

'/ Candidates are required to give their answeis in their own words as far as practicable.
{ Attempt any Five questions. .

'/ The figures in the margin indicate Fult Marks.
{ Assume suitable data if necessary.

a) Define free body diagram with a 
'suitable examplb. Also mention tiie.points to be

considered while drawing free body diagram.

b) Draw bending moment, shear force and axial force diagrams for the given Figure 1.

And also indicate the salient points.

2OOKN

60KN-m 20KN/m

14)

ll2l

A F
D

2d tm.

5m

4m 4m

Figure ..1

2. a) Two identical rollers, each of weight (W1 ; 1Q0N, are supported by an inclined plane '.

and vertical wall as shown in Figure 2. Find the reaction at the contact points. Assume
all surfaces to be smooth t8l

c A

Figure 2

b) Determine the forces in the truss shown inFigrre 3 which caries a horizontal load of
50 KN.[8]

50 KN
a

3m

cb

d e

Figure 3



I

?. a) Prci.',- 'J:at -.L:-i.;! u;;-esSUrc is al*':ys ueiorv ti:e uentroiri or piarre slrt'ace s..rbmerg.:h"

in the liquid

b) Determine the mornent of inertia arid tadius of gyration of the giVen ;iiea as shown'in
Figure 4 aboul centroidal axis.

Quarter of
Circle

7O mrn

mrn

70

Figure 4

4, a) The aceeleration of the particle is .ilirectly proportibnal to the time (0. At t = 0, the
velocity of the particle (v):16m/sec. Knowingthat velocity (v) = l-5m/sec and that
x = 2Om.when t= ! igc,-determine the.r,nlocity, the position andthe total distance
travelledwhent=7sec.

b) An aeroplane used to drop water on bushfire is flying horizontally in a straight line at
315 lcn/hr at an altitude of 80m. Determine the distance (d) at which the pilot should

5. a)r A 30 kg block is dropped from a height of 2m onto the 10 kg pan on the top of a
spring scale. Assuming the impact to be perfectly plastic, determine the ma:<imum
deflection of the pan. The constant of spring (K): 20 KNim.

b) What is meant by kinetic energy of a particle? Show that the kinetic energy of a i'
particle also represents the capacity to do work. r'!

6. 'a) 
,Describe general plane-inotion briefty with suitable figue.

b) . A 20 gm bullet 'B' is fired with a Lorizontal Velocity of {50 m/se..g,icto.the:qid!,..{P '

. JO.kg, sq,+Flg. p.a4e1.:Euspended,.from a hinge.asJA'ri?s:.shovni in'Figpre 5. Kn6ii;i,ugf6i:"
the panel is initially at rest, determine (i) angular velocity of the panel immediately
after the bullet becomes ernbedded, (ii) the impulsive reaction at 'A', assuming that
the bullet becomes embedded in 0.6 mins.

B

t6l

u0l

t8l

,

i

A

q.

l8l
r ,1

u0l

t6l

t4l

Ltzl

ri

:, :,1.r' t', ;,,.r+:r':.),,'=,*:,1',''
\i. !, .! .. r::,1- ':

-A

1
350 mm

["Y(-

--..>
Va = 450 m/sec

1.,,
mm

450 mm

Figure 5

o

0
G

:*:t *
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26 rnmUWlN UNITVERSITY .

. INSTITUTE OF ENGINEERING

Examination C ontrol Division
I 2066 Jestha

-./ Candidates are required to giVe
/ Attempt any Five questions.

their as far as practicable.

{
P = [0i + 20j + 15k] {b

I

T

J:

I

./ Thefigures in themargin indicate FgU UElcs.{ Assune suitable 4qta if necessary. . : i

l. a) A block A is constrained to move rilong a 20o incline in the p plane. How far does
the block have to move if the force F is to do 10 ft-{b work?

G

.t' !

tr0l

t10l

t6l
z

Block A

20"

b) What is the moment of the forces shown about point A and about a point P having a
--'

position vector r, = [0i + 7j + 15k]ur

x

z

C 200N.

3m

-
v

4m

4tn
x

2. a) What are the co-ordinates ofthe centroid of the shaded aiea? The parabola is given as

t' :Zxwith y and x inmillimeters.

:7mm f :2x

-. x-=.. '1: : ..-'.': ' ..: --

b)' State and prove the paraltel axis theoreni. :'
i
I

; '" .s. 
161 

:

a) Drary the shear force and bending m'oment diagrams for the beam loaCed as sfown.
' Find the value of shear force where the value of bending moment is maximum

saggmg.
54KN

E

1.8m

,'ai:

k

Back
80Level BEi FulI Marks

'P;ogramme BEL, BEX,
BCT Pass Marks 32

3 hrs-Year / Part ll:l Time

lrA

9OKN
22.5KNinr



b) Determine the number forc.es in memters BD, CD end CE for the truss as shown
using method of section.

A

t6l

e

r.-i jn.i{a J j 
'i :.r"i :;. j. !..i . , ?.. .^: !., , -

3 @4m: l2m-.
4. a) The acceleration of a particle is defined by the relation a = -I(x-2. The particle starts

!i::- " '- "' " ' t' ti,ith nb-'initial velocity at x : 800mm,'andr'ii is obSbrved that its velobifu is 6 m/sec

when x = 500mm. Detennine (0 the value of K (ii) the velocity of the particle when

x:250mm.

b) A nozzle at A discharges water with an initial velocity of 12 m/sec at an angle of 60o

with the horizontal. Determine where the stream of water strikes the roof. Check that

the stream will clear the edge of the roof.

Stream of water

6.0m

t8l

t8l

B

tr
A

2m

60"

.':.-,. .:|:
1Man

Ground
7-7

7.5m

5. a) A spring is r;sed td stop 90 kg package which is moving from a 20" incline. Tht
spring hus u-"oost ot oiK: iirul- asd is held by cables so that it is initially
compressed 150mm. Ifuowing that the velocity of package is 2.4 m/sec when it is
7.5m from spring and neglecting friction. Deterrnine the maximum additional

defonnation of the spring in bringing the package to rest.

rn:90 kg
Cdble

20" Spring

b) State and explain the principle of conservation of energy.

6. a) General plane motion of a rigid body'can be considered as the sum of tanslational
and rotational fiotion. Justify the expression wi.th exarnples.

b) A uniform disk of radius C : 160mm and mass m : 6 kg hanges freely from a pin
support at A. A force P of magnitude 20N is applied as shown to the chord wrapped

around the disk. Determine (i) the distance i for which the horizontal component of

.,. ._ t$e reaptiorT at-A-ls ze5o, ([i) the angular acceleration ofthe disk. . .

Where
C = ridius of

the disk

*i*

ll0l

t6l

t6l

.-\ [.9r

i

C

ri--t -.t -
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Srfrject: - Applied Mechanics
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{ Attempt any {ive questions.
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l. a) State the Varignon's theorem and also prove that a couple is a free vector.

b) Drary bending moment diagram, shear force diagram and axial force diagram for the
frame shown in Figrre No. l.

5KN/m

t4l

u21

t8l

irif,I[ii]

c

A

D

2m
-! Figure no.I

Figure no.2

5KN

F

4m

2. a) Find the magnitude and direction of the resultant forces and moment of the following
system about the point 'O' as shown in Figtue No. 2.

vl

I
KN

30 KN

x--
4m

I
Ys

50 KN

50

3m tGt

3m



b) Determine the member forces in the pin joined truss shown in Figure No. 3.

3ntx2 = 6m

t8l

-\

EI

I

-

3

4 5

4t} KN M.KN
4rn

Figre no.3

3. a) Prove that centre of'pressue is always below the centroid of vertical plane surface

submerged in the liquid.

b) Determine the moment of inertia and radius of gyration of the shaded area as shown
' in Figure No. 4 about X and Y axes.

.4m

t6l

tl0I

.

Y

,:,=**ii)'"

I
^{igwe no.4

h

x .i.",'

. .+;tit+-

4. a) A ball is tluown vertically upward from the l2-m level in as elevatoi shaft with an

initial:velocity of 18 rn/sec. At the same instant an open-platform elevator passes the
5-m tevel, moving upward with a consfant velociiy of 2 nr/sec. Determine (i) when

. zuid wlrgre bafiwill hit the elevator, (ii) the relative velocity of bfll wjth respect to the
elevadoi:when batl hits the elevator. . 

' I "

Tfie rectangu.lar component of acceleration for particle are ax = 3t and a, = 10t, where,
a is in m/sec'. If the particle starts from rest at the origin, find the radius of curyature
of the path at the instant of 2 sec.

The balls 'A'. and 'B' having sarire masses ile coming from opposite direction
forming an oblique central impact albng horizontal plane surface (line of impact
along x-axis). The velocities and direction of balls are 40 m./sec, 60" and 30 m/sec,
30o to x-axis respectively. Assuming e = 0.9, determine the magnitude and direction
of ttre velocity of each ball after the impact

Show that tlre rate of change of angular momentum of the particle about any point is
equal to the sum of the moments about the same points of the forces acting on the
particle.

State D'Aleuibert's Principle; also derive the equation of angular momentum of a
rigid body in plane motion.

A sphere of radius 'r' and mass 'rn' is released with no initial velocity on the incline
stu'facc ancl iolls duvi':r ;l,.irout slippiti.;. Deterrnin* (i) the rninimum vaiue cf the

coefficient of static friction compatible with the rolting motion, (ii) the velociry of the

rnass center of the sphere alter the sphere has rolled 4m, (iii) the velocity of m{NS'

centre if the sphere were to move O* 
1:*" 

a frictionless 30" incline-

'lr+ t

b)

5. a)

b)

6. a)

b)

t8l

t8l

I

[10]

t6l

t4l

tt21
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{ lttemptAll questions.
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l. a) Explain ideal current and volt4ge sourcss:-

b) De{ine temperatur€ coefficient of resistance. The resistance of a certain lensth of wire
is 4.6Ct at 20oC and 5.88C1 at 80"C. Determine (a) The temperature coefficient of
resistance of the wire at 0' (b) The resistance ofthe wire at 60"C.

c) State and explain Superposition theorein with an appropriate example.

2. a) Find out the current through 5 ohm resistor connected across the terminal c md d in
the network shown below usrng the Venin's theorem.

5c,

,!
i

,i
l:,'t'r{
t

I

t4I

t8I

141

t8I

c

IA 8V

b) Use Nodal Analysis Me&od to determine the Vr, V6 and V. and calculae currcnt
through 2.5 A. t8l

v€ 2 Otun vb Ve

A

I

t
I

I

I

I

R3

B

I
t
I
:

2.5 Ohm5 Ohm

5.00 3.m

R4

A
1.00

R5



,i

b)

c)

4. a)

b)

t6l

5A

c) Find the peak factor and form factor of the tiangular wave shown in figure below. t4I

Thee capacitors A, B and C have capacitances 10, 50 and 25 1rF respectively"
Calculate: . .. .

i) Charge on each urhen connected in parallel to a 250 V supply

u) Toat capacitance and

r1i) p,d. across each when connected in series

State Maximum Power Transfer Theorem and also prgve "marcimum power will be
dissipated when &ntcro"t = kL"

Derive the expression for electrical current in a pure inductive circuit when input
power is V.Sinwt.'Draw the wave form of voltage and cunent and phasor diagram of
the circuit. Show analytically and graphically that it does not consume real power.

In the given circuiq find the current ttuough the inductor, n/hat is the equivalent
impedance?

t6I

l6I

t6I

4Is

nl2

I

Im

2n

-Im

f. a) Explain the importance of power factor in an ac circuit" with suitable bxample. How
pou/er factor can.be improved?

b) A three phase star corurected system with line voltage 400 V.is connected to ttree
loads:'25/:0", LIZ-20" and 15210'(also connected in star). Find the line to line
cturent, total power and current in the neutal of the system

c) Defineln*" sequence and explain i" r:T*t^.e in thre? nhasq sfistem,

(Dt

-+

t4l

t8l

t4I
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. a) What is the difference between the potential difference and electromotive force?

b) Find Ir, Iz and Il in the circuit shown in the figure using Kirchh-offs law.

lz

12v

I t4l

16I

v

Il

c) What is the value of the unknown resistor 'R' in figure below, if the voltage drop
across 500O resistor is 2.5 volts?

550 f,

2. a) Use &e node voltage method (nodal) to find the current flowing through 10f,t resistor
in the network shown figure below.

i0c)

t6l

t8I
2

s0ct

500 c,
R

, 50v



b):For the ciicuit shown
"usmg Thevenints theorcm.

o

in figure below, calculate the curreirt in tUe tO

2AV

3, a) Determine powff dissipated in 3Q resitor in the circuit shoun in figure. bilow using

Norton's theorem.
1c, tr:l

10v o

r0(}

t8I

b)

4a)

b)

5. a)

b)

An inductor is to be made with copper wire wound on a circular iron core having
mean length of 40 cm with cross-sectional area of 50 sq mm. If the required value of
inductance is 500 mH, calculate the number of turns required given that relative
penneability of the core is 1500.

A 415 V, 3 phase, 50 Hzinduction motor takes 50 KW power fiom supply. mains at
0.72 power factor laggrng. A bank of capacitors is connected in delta across the line to
improve the overall power factor. Calculate the capacitance per phase in order to raise
the power factor to 0.9 lagging.

Thiee loads (31+j59) O, (30-j40)0 and (80+j60)Q are connected in delta to a 3 phasq
200 V supply. Find the phase currents, line currents and total power absabed. :

Define cycle, Tirne period, angular velocity, frequency, average and rms value of an
alternating quattty.

A series circuit consists of resistance equal to 4Q and inductance of 0.01 H. The
applied voltage is 283 sin (300t + 90")V. Calculate the follo'wing:

i) Power faotor
ii) Expression for i(t)

v) Draw a phasor di4grary 
*** 

-

18l

18I

l8I

t6l

[10]
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What is the factor responsible for the deviation of the practical sources from their
ideal behavior? Explain the effect of this factor on the terminal characteristics of &e
voltage source.

\L'rite down the steps to calculate Norton's equivalent rqsistance in the circuit wi& a
zuitable example.

A conductor material has a free eleciron dersity of l02a electrons per m3. When a

voltrge is applied a constant drifl velocity of l.5xl0-2 nrls is anained by the electrons.
Ii the cross sectional area of the material is I cm2, calcularte tlre magnihrde of tbe
cl.Irlent.

Explain with neal diagram md write the equations for Deita-Star Conversios md for
Star-Delta Conversion-

Find the equivalent resistance across the terminals A and B. RE
T

L
c) 'Thevenin's theorem and Norton's theorem are dual of each other'. Justifu the

statement with suitable example.

3. a) Use Superposition theorem to find the current 11 through 2 Q resistors in figure
below.

10c, 0v

3r)
5A 2Q

3 hrs.

l4l

t4j

t6]

t6l

1. a)

b)

c)

2. a)

b)

t6I

f5l

l8l

F.rrn. Neu Back {:066.t Later Batcht
kvd :FEIIMrrtsBE m

Year/Part Ut

Ohm

3 Ohm

a ohm a Ohrn

A OiED ! Ohm 2 Ohrn

O}''l

e

10

6

=,

=

{

OR
20v



,2 ohm av

I

i

Find the current passing tbrougb 10 Cl resistor using loop currEnl method-

6 o]ro

I

I

l0 Ohm

in parallel with a 100 MH inductor to
no mutual inductance between the two. t4l

c)-.Two impedances (3aj) and (8+6j) are connected in parallel across an ac voltage
'/ sourc€. If the total current drawn from the source in 25 A, find the total active povl'er

consumed by the impedances.

4- a) Find the average value, rms value of the voltage waveforrt given below.

i4l
-- -isl

- tov

2

l

Y

;

%

1 6 t l0r

I

I

b) An Industrial loadconsists ofthe following:

i) A load of 200 KVA @ 0.8 power factor lagging
ii) A load of 50 KW @ "ity power factor
iii) A load of 48 KW @0.6 powef, factor leading
Calculate the total KW, Total KVA& Total KVA and the overall power factor.

5. a) A 100 KW toad at 0.8 lagging power factor isleing supplied by a220 Y,5A
souce. Calculate the reactive power drawn from the source. lf a capacitor connected
parallel to the load improves its power faclor to 0.9. Find the capacitance of the
capacitor. Also calculate the current drawn from &e source before and after
connectin! the capacitor.

b) With the help of necessary Phasor diagram and circuit diagram. explain the two
wattmeter method of Active Power Measurement in Three Phase AC system? What is
the variation of wattmeter readings Ioad Power Factor?

t8I

I

:

t
l
I

I
I
I
I

i
t
I
i
I

!
t
I
I

:"

t8l

I

{
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l.a)

b)

c)

What do you understand by temrs 'resistanc,e' and 'resistivity'? On what factors the
resistance offered by a conductor depends? t4]

Two resistors made of different materials having temperature coefficients of
resistance crl : 0.004/oC and q,z = 0.005/Co are connected in parallel and consume
equal power at l5oC. What is the rate of power consumed in resistance R2 to that in
Rr at 70 co? t6l

Calculate the value of unknown resistance R in the circuit shown below and the
current tlowing through it when the current in the branch OC is zero. 16l

1.5 ()

4()

1

R

A 2Av
2. a) Calculate the output voltage, Vo for the circuit shown in figure below using Kirchoffs

laws. tsl

AVo

b) Determine the power dissipated by 5Q resistor in the circuit shown in figue below by
applying nodal voltage analysis. t6l

v

40v

Exam. llcguI:rr'
80Level BE Full Marla

Programme
BEL,BEX,BCT,BIE,
B.APri. Pass IVIarks 32'.

3 hrs.Year / Part Ul Time

O-5

c) State and explain superposition Theorcm with an appropriate example. t5l



3, a) For the circuit shown in figure below, what will be the value of R1 to get the

maximum power? What is the maximum power delivered to the load?

10

b) Determine the current in 20Ct resistor of the network shown in figure below using Star
Delta Transformation

l8l

20

5 12()

t4l

l4l

t4l

t4l

v

c)

4. a)

b)

c)

5. a)

b)

c)

State the definition of the capacitance and from it write an equation for the eharge
stored in a capacitor.

Derive the equation for instantaneous cur€nt flowing through a pure capacitor when

excited by AC sinusoidal voltage V = V, Sinolt. Draw the waveform of voltage and

current and phasor diagram ofthe circuit. Show analytically and graphically that it
does not consume rcal power.

A coil takes 1.3 kVA nd 1.2 kVAR when connected to a 240 V, 50 Hz sinusoidal
supply. Calculate: (i) Pou'er dissipated (ii) Current and (c) Inductance of the coil.

A Circuit consisting of a resistance of 30Q in series with an inductance of 75mH is
connected in parallel with a circuit consisting of a resistance of 20Q in series with a

capacitance of l00pF, if the parallel combination is connected to a 240Y, 50H2,
singls-phssg supply. Calculate (r) The total cr:rrent (ii) Power factor (iii) Active and
reactive power. Also draw a neat phasor diagram.

What are the two ways of connecting a 3-phase system? Draw their phasor diagrarns
and write down the relationship between phase and line voltages and phase and line
current for these system.

A 220 V, 3-phase voltage is applied to a balanced delta connected 3-phase load of
phase impedance (l 5+j20)O. Calculate:

i) Thephasevoltages
ii) The phasor current in each line
iii) The power consumed per phase
iv) Draw the phasor diagram
v) 'What is the phasor sum of three line currents? Why does it have this value?

Explain 2-wattmeter method for the measurement of power in a balanced three phase
load.

t4I

t8l

t8l

20(t

t4l

,..i.4 _'
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.4 "a) Explain the methods for converting practical current source in to practical voltage

.9
source.

Calculate the power which would be dissipated rn a 75 C) resistor connected across
XY in the network shown below.

200v
80C, 75rl"

lqtfi"athe currents 11, 12, 13 using Kirchhoffs Law and also find the power output of' 
each voltage source of figure below?

t4I

t41

t8

Ir lz

3A5n

5V
Ir

5n
5f,

Fig: t.2

-Z t) The resistivity of a metal alloy is 50x10-88-m. A sheet of material 15 cm long, 6 cm
wide and 0.014 cm thick. Calculate the resistance in the direction: (a) along the length
and (b) along the thickness.

*-b) Use Norton's theorem to calculate the value of R that will absorb maximum power- 
from the circuit shown in the figure below. AIso calculate the maximum power drawn
bY it' 

na

?o

tov

5V

Ir

t

20o-

2012

l0o

20o-

20C)

-

5A



I



/.
:t

'"J. f" the network shown below, find the value of resistance R and the current through it
-/ wbenthe current through branch DA is zero. t4l

2C'

B

,,a, ,.,1\. Find the current through the l0 C) resistor using loop-current method? I8I

4ft eo

l0v 6n

Fig! 3.1

b) Find the current I in the circuit of figure below by applying nodal voltage method. t8l

6C)

l8v tzv

a) Explain generation of sinusoidal emf with diagram and define angular velocity. t6I

b) A sinusoidal voltage is applied to three parallel branches yielding branch currents,

irl4.l4 Sin(ort-45"), i218.3 Cos(rot-60o) and it1.07 Sin(rrrt+60") (i) Find the
complete time expression for the source curent (iD Draw the phasor diagram in terms
of effective values. Use the voltage as reference. t6I

c) Define inductance and derive relation for connection of inductors connected in
parallel connection. t4I

5n

t0

5V

6C,

f

__-*I

6c,

-



\

r-rl

5-_) Far the parallel circuit shown below', calculate:

(r) RMS value for current, power factors and active power of path l.
(ii) RMS value of current, power factor and reactive power of path 2.

(iii) RMS value of current and power factor of the whole circuit.

Rr=l L;:50 mH

v-125 sn377t

- b) A three phase induction motor takes 50KW at 415V, 50Hz and a power factor of 0.72
lagging. Determine the KVAR rating of capacitor bank to improve the power factor to
0.9 lagging. What capacitance per phase is required if the capacitor bar:k is connected

in star connection? What is the advantage of power factor correction from the source
point of view and from the point of view of motor itself?

6._A-lnthenetwork shown in figure below, determine:

i) Total impedance
ii) Total current
ii) The current in each branch

lfl tt" overall power factor
v) Volt amperes, Active Power and Reactive Power

430v,
50Hz

lA0pF

Fig:5.t

--bl In a 3-phase, 4 wire Wye connected system the phase roitug, Vph:200V, and its
freqirency is 60H2. The load impedance components are Rr : I00fl, Rz = 100O,

.Cz = 66.3 pF, R: : 100C1, Ll : 159.2mH. Calculate the three line currents and the
neutal current.

I1

t8l

'[6+21

!

t8I

t8I

s

6t

6p. Rz=l0C)

14= I00 mH

C2:150 pF
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a) The temperature rise of a nlc field winding was determined by the measuiement of
the winding resisLance. At 20"C the field resistilrce was 1500. After running the rn/c

- for 6'hours at full load, the resistance was t75Q. The temperature coefficient of
resistance of the copper winding is 4.3 x 10-3/k aEPC. Determine the temperature rise
of the m/c.

b) Find Ir, Iz, and Ir, in the circuit shown in the figure u"sing KirchhofFs law.

t6l

[10]

'-- r'liifil.:,. - -lz 4C}

5Ct

13 '6h

::,..1., i

tzv

Ir

5c) 20v

8O 10v
.i:

2. a) U9e Superposition theorem to.find the curre,nt flowing through th6 lOO resistrir shorftr
in the figue. i

8cl
t8l

,
t.

r0c)

b) State Thevenin's theorem. and give the procedure for Thevenizing a circuit. Explain
the major advantages offered by use of this theorem.

3. a) Use the node voltage method (Nodal) to find the current flowing through 10Cl resistoi
in the network sho.wn below.

2A

t8l

t8l

l

1

+

+
25V

4e) 50v



..c,

t' Norton's thco,em.

+

b) Determine the poy/er dissipated in :O resistor in the circuit shown below using

3C)

2{2 1C)

[i: I

l8l

t8l

a

I

l0v

4., a) Anrms voltageof 10020" is applied tothe series combinationof Zr andZz where

Zr =2Ol3Oo. The effective voltage drop across Zz is known tobe 40/-30'V. Find

_ the reactive componen t of Zz .

b) For the parallel circuit shown below, calculate: "

i) RMS value of current, power factor, active and reactive power of path 1

ii) RMS value of current, power fact6r, active and reactive power of path 2
iii) RMS value of current, power factoi, active and reactive power of the whole circuit

Rr = l5O Lr = 50mH

Path 1

Path 2

,{,

,

v :325 sin 377.1 i

.i.

period, angular Velocrty, frequency,,average and rms value of 'an

ffi a 4C: and inductance of 0.0trH. Ttre

-

5. a) Define cycle, Time* 
aiternating quantity, t6I

I

b) A series circuit consists of resistance

, applied voltage is 283. sin (300t + 90')V. Calculate the followings:

i) Power factor
ii) Expression for i(t)
iii) The power dissipated in the circuit
iv) Voltage drop across each elements and .

v) Draw a phasor diagram

6. a) A 415V,3.phase,50Hz induction motor takes 50kW power from supply mains at
0.72 power factor lagging. Capacitprs are connected in delta acr.o$s the line to
improve the overall po!iler factor. Calculate the capacitance per phase in order to raise
the power factor to 0.9 lagging.

b) Three load.s (31 + j59)O, (30 - j40)0 and (80 + j6O)O are con4ected in delta to a

3 phase, 200V supply. Find the phase currents, line currents and total power absorbed.

' {<'l'{'

li 0l

t8l l

10A

b

Rz: l0Cl

Ir

Iz

Cu: l5OlrF

Lz: l00mH

t8l
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,S ' - Basic Electrical
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Futrl Marks

Pas.c lrfarks

Tinie

Candidates are required to give their ansr.vers in their own vvords as far as practicatrle

AftemPt anv Fi)'e cluestions.

The figz,rres tn tlrc n'iargin indicate Full Marks-.

Asstnize suide daia i-f necessary.

(EE 401

6CI

I1

a) Explain emf, potential difference and cun'ent r,vith a circr-iir diagram.

b) The temperatuie rise of {he machine field rvinding was determined by the
measurement of the wincling resistance at 20oC -the fielcl winding resistance vras

160 Ohrn(O). After running the machine for some hours at fuli load the rcsistance is
.185 O. If the temperature coefficient of resistance of the copper rvinding is
4.3 x 10-6/"C at 0"C. Determine the.temperature rise of the machine.

c) Find the equivalent resistance in the figure shown, and power dissipated iri the 5f)
resistor.

[4]

t6I

t6l

t4l

t6l

t6l

24
+

,1
1CI

5e)

a) Calculate the value of R that will absolb maximum power from the circuit (shcwn in
the figure). Also calculate the maximum power drawn by it.

na

R

b) State Norton's description theorem and list the steps for Nortonizing a circuit.
Compare the Norton's equivalent circuit to the Thevenin's equivalent circuit.

c) What is the total cost of using the follou.ing at Rs 7 per killor.vatt hour?

i) A,l20g fV toasrer for 30 min - ;--*ii) Si.x 50 W bulbs for 4 hours

A

Level 80BE

Prograrnrne 37
BEI-, BEX,
BCT, BIE, B
A.qri.

Year / Part 3 hrs.
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i

iii) A 400 w
4800

3. a) Use Nodai analysis mpthod to ceJculate the current througlr the 15C) iesistor in the ':
figure shown below.

8f,

5Q
48V
2A

b) Fin<i the current I as shown in figure belovr using star - delta transformation.

.I2Q

-.t

I
I

i

+

t4l

t4l

t6l

isl

tsl

t8l

t8l

'!
I
I

i'

i

I

I

i

I

19V I 0c)
10C)

c) An air cored coil is 2.5cm long anci has an average cross-sectional area af 2cm2.

Determine the number of tums if the coil has an inductance.oi i00 pH.

4. a) Calculate the a-rerage value, rms value, form factor and peak factor of the sav"' tooth
\ryave as sho'*rn in figure beiow.

50v

wt
2n 41 6n

b) Wliat do you mean by reactive power in AC circuit? Explain it by constructing phasor
diagram for real polyer, reaetive power and apparent po'ryer,

c) Describe and illustrate the phasor reiationship that exist between'the voltage that
appears across the terminals of a pure capacitor and the current that flows through it
in steady state rvhen the capacitor is excited by a sinusoidal source.

5. a) A voltage of .2AAAA V is applied across impedances in parallel. The vaiue of
impedances are (12 + ji6)a and (lG-j20)C2. Detennine the KW, KVA and KVAR in
each branch and ihe po\l'er factor of the s,hole circuit.

A delta connected load of Zea = 522 45o{), Zac: 522.-3A"A and Zcn: I0^/0oCl are
connected to a 380V, 3 phase ac sour6e. Find the magnitude of the line'currents and
total porverabsored by loads. when phase sequence is igc. 

;a-

.1
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moJor

are &e advantages of three

8V

phase AC system ol'er signal phase ac system? t

i6lDetermine current in 5f) resistor by mesh analysis in figure belorv

+"

I

"-? |

2A 20
t4l

t4l

t6I

+

+**
12V

5Q

isI

t
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Exam.)5 TREHIN:AN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2067 Ashadh

BE FullMarks 80Level

Pass Marks 32Programme
BEL, BEX,
BCT, BIE,
B.Asn.

Year /Part Ul Time 3 trs.

1

Subject: - Basic Electrical Engineering

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
./ 4).ll questions carry equal marla.
/ Assume suitable data if necessary,

i. a) The temperature rise of the machine freld winding was deteimined by the
measurement of the winding resistance. At 209C the field resistance was 150 ohm.
After running the m/c for 6 hours at full load, the resistance was found to be 175 ohm.
If the temperature coefEcients of resistance of.the copper winding is 1.57x!.0-5/oC at
OoC, detemrine the temperature rise uf the machine.

.,,,'-..,....b) Whef are ideal and prhctical voltage and currelrt sources? E:rplain. "

2. a) Calculate the curre,rt in the 15Q resistor in the network shown in figrue below using
zuperposition theorem. 

10O

15C, _- - 10v

b) Determine the current Is throug! 15O resistor in the network by Norton's theorem.
.. ,:

15c)

3. a) Use nodal method to find the current through L0C) resistor for circuit shown below.

+

2A

+
50v



.',I

{

b) Calculate the value of R to receive maximum power arnd the maximum power
received by it for the circuit shown below.

72Y R

4- a)

b)

_5. eD

lr)

,.:

6. a)

b)

-''l

:

- i

I

I

A series circuit consists of a resistance equal to 4C} and inductance of 0.01H. The
applied voltage is v:283 sin (300t + 90") volts. Find

i) The power dissipated in the circuit
ii) The expression for (0
iii) Power factor and
iv) Draw a phasor diagram

For the circuit below, calculate

i) Magnitude and phase.angles of current in each of the branches,
ii) Acti--;;, reactive and apparentpower.a+d polrer factor of the circuiq and
iii) Draw the vector diagam indicating branch cunents and supply voltage

400 sin 3001
30c,

83.3ltF

Describe the advantages of three phase AC system over singie-phase AC system.

Tbree phase balaaced load consists of three similar coils, each of resistance 50O and

inductance of 0.3H. The snpply voltage is 415V, 5OIlz. Calculate (i) The line cunent
(ii) The power factor (iii) lotal power esnsrmed and (1, Draw the.plas,9r diagram.

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

A single-phase 50Hz motor takes 20A at 0.65 power factgr laggng from a 23OY

sinusoidal supply. Calculate the KVar rating and capacitance to be connected in
parallel to raise the power factor to 0.9 lagging. What is the new supply current?

,F,t *

-:::! "



03 TRIBHWANIJNTVERSTTY

INSTITUTE OF ENGINEERING

Examination Control Division
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I-evel BE Full Merks 80

Programme
BCE, BME.
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Subject: - Engineering Chemistry 6H403)

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

'/ Thefigures in the margin indicate Fult Marla.
{ Assume suitable data tf necessary.

t. Derive Henderson equation for buffer solution. What is the pH of resulting mixture
obtained by mixing of 100 cc of 0.2 N HCL and 50 cc of 0.5M ammonia solution, IG for
arnmonia is 1.8x104- [+4]

2. How can you measure the standard reduction potential of Zn electrode? Hydrogen
elbctrode at I atm is connected with Zn eleckode in which the emf of the cell is found to
be 0.61 V at 25"C. tttzn*l = 1.0 M, calculate ff in hydrogen electrode 12+31

3. What is heterogeneous catalysis? Giving a suitable example, explain the mechanism of
heterogeneous catalysis. Write any two criteria for choosing a catalyst for industial

It+3+Upurpose.

4. a) What dp you mean by CFC? Mention their photolytic reactions in high altitude at

stratosphere

b) How do the oxides of sulphur and nitrogen make water acidic? ll'+2+21

5. Write major sources of water potlution. How does COz act as pollutant of the

atmosphere? Explain. l[2+3]

6. Give an account on chalcogenide glasses and polysulphur nitride. 12.5+2.51

7. Explain about the biodegradable and non-biodegradable polymers with suitable examples.[2.5x21

8. Explain giving reasons.

a) Transition metals and their compounds show paramagnetic behavior. 12,51

b) Zinc(II)Compormdsarewhiteanddiamagneticwhilecopper(II)Compoundsare
12.slcolored and paramagnetic.

9. Transition elements formed colored compounds. Explain this on the basis of d to d
transition. t5]

10. Compare the magnetic behavior of the complex entities tF"(C$6]4- and [FeF6]3- usi4g

valence bond theory 12.5+2.51

11. a) Write ttre IUPAC name of the following co-ordination compounds. t21

i) [C,ffi3)6]3*'
ii) [Pt (NH3hcl2]

iii) Nar [C, (Cz Or)r]

iv) [CO (NH3)4C12] Cl

b) What is EAN? How would you explain the stability and magnetic behavior of a
complex compoundby EAN rule. t3I

a

:

a

i

1

a

:

I

a

.

:
l
:

:

!

a

:

:

a

:

s
I
ti

i
t-

!



12. a) Write the characteristics of a good paint and explain the method of application of
paint in gatvanized imn.

b) Mention the types and functions of tubricants with examples. l2+l+21

13. a) What isomerism is shown by lactic acid? Write its possible isomers. tzt
b) What do you mean by racemic mixture? Explain chemical resolution of a racemic

mixture. U+21

14. a) Desqibe SNI reaction mechanism in haloalkane shown stereochemistry.

b) Why does nucleophile attack the substrate molecule from backside in SN2 reaction
mechanism? [4+l]

15. Discuss EI reaction with reference-to the dehydrohalogenation of alkyl halide. How does

Er differs from E2 reaction. [3+21

16. What are plastic explosives? Write down the characteristics of explosives. Give the
preparation and uses of explosive obtained from toluene. tl+2+27

***
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06 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chitra

Exam. OId Back (2065 & Earlier Batch)
Level Full Marks 80BE

32Programme BCE, B.Agri. Pass Marks
Year I Part Time 3 hrs.T/T

Subject: - Chemistry @G403SI{)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt AII questtons.
,/ Thefigure"s in the margtn tndicate Full Marks.
/ ,l.ssii" sittable data lf necessary.

Group A

1. a) What are the llmitations of Bohrt atomic theory?

b) State and explain Hund's rule of maximum multiplicity.

t4I
t4I

2. a) Define a buffer solution. Explaln the mechanlsm of a buffer action. [2+3]
b) WEt ls the pH of a buffer solution havlng O.2OM acetic acld and 0.1M sodiugt acetate,

k" for acetic acld ls 1.8x10's? t3l
3. a) How does a galvanlc cell differ from an electrolytlc cell? t3l

b) OeRne standard etectrode potentiat. t1l
Calculate the emf of the foltowlng cetl at 250C. t4l

znlzn++ (o.o25M) ll cu*+ (o.lM)/cu
.!

EoZn**1rn= - O.76V, EoCu++/Cu = 0.34V

4. a) Derive an expresslon for the work done in an lsothermal reversible expansion of an ideal
gas. t4l

b) How is C, of a gas related to C,? t4I

OR

[2x41
Write shot notes on

a) Hess's law of constant heat summation

b) CatoriRc value qf food and fuel

Group B

5. a) How does Werner's theory explain the structure of coofdination compounds?

b) Write the formula of followlng;

i) Tdammlnechlorocyanonltrocobalt(III)
ii) Dlamminesilver(I) chloride
iii) Potassium hexacyanoferrate(Ill)
iv) Pentaammlnechlorocobalt(Ill) ion

t4l

t4I

OR

b. what are complex salts and doubte salts? t4l
C. Explaln the geometry and magnetlc property of [Fe (CN)o]-" on the basls of valence bond

thiory. t4l



6. a) Explain the geometry of PCl5 on the bqsis of hybridization. t6l

b) Explain the formation of 02 on the basls of valence bond theory. L21

7 , a) What are transition elements? Briefly discuss any two features of transition elements. [6]

b) cive the uses of silicones. Lzl
.\

Group C

8. Explain SNr and SNi reaction mechanism briefly. [4+4]

OR,

a) Briefly discuss Er reaction rnechanlsm with appropriate example. t4l
b) Show your famillari$ with Plnacol Pinacolone rearrangement. t4I

9. a) What are geometrical isomers? t2l
b) Define enantlomers and dlastereomefls with suitable examples. [3+3]

10. a) Give the preparatlon and uses of bakelite or Nyton-66. t4I
b) Ust the uses of exptoslves. Glve the preparation of trinitrotoluene (TNT). t1+31

,.!

***
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/ Candidates are required to give their answers in'their own words as far as practicatle.

t The figtres in the margtn indicate Futt ttarks. )i

{ Aswme suitable data tf necessary.

1. Deflne a galvanlc cell. What are functions of salt brldge in a galvanic cell?
Predlct the feaslbillty of the followlng reactions,

i) Zn + Ag+ + Zn*+ + Ag
ii) Zn* + Ag ) Zn + Ag*

Glven, * zn**1rn= - 0.76V, Eoag+Ag = 0.80V t1+1+31

2. What is a buffer solution? Dlscuss tfie mechanism of buffer action wlth suitable
examples. [1+4J

3. What ts meant by catatysis? Polnt out lts importance. Dlscuss intermediate
compound formatlon $eary"of'catalysis. 

- tt+1+3J

Polnt out the sources of radioactive substances responsible for environmental
polluUon. Give thelr adverse effects and protective measures. t2.51

Brlefly dlscuss any two sources of organic and inorganic substances
responslble for water pollutlon. Polnt out thelr posslble remedles. t2.5I

How do exhausts of lntemal combustion englne pollute alr? Give the possible
rem€dles. t3l
What is the photochemlstry behlnd ozone layer depletion? t71

6, a) What are Chalcogenlde glasses? Give their uses.

b) Glve the preparatlon and applicatlons of sillcone rubbers.

7. a) GIve the preparation and appllcatlons of polystyrene and polyurethanes. t4I
b) What are the advantage of conductlng polymerc? tll

8. Why do transttion elements form complexes? Ust the industrlal application of 3d
transltlon elements in englneering. [3+2]

9. Explain the following features of transitlon elements with reference to 3d
transition series;

a) Variable oxldatlon state
b) Formatlon of colored compounds

[2.5+2.s]

10. Differentlate between complex salts and double salts. How does Werne/s
theory explaln the bonding ln complex salts?

4.a)

b)

5.a)

b)

t2.sI
t2.sl

[1+4I



I1. a) Write the IUPAC name of followlng;
i) xz IIreIrl
ii) lQlFe(cN)eI
iii) tco(NEs)sc42"

b) How does valen"" #IIffi* e:elain the formation of [Ni(NHr)el1*? Predict
Its rnagnetic behavlour. t3I

12. What are primary explosives, low explosives and plastlc explosives? Give the
preparatlon and applications 2,4,6-Trinitrotoluene {TNT). [3+2]

t3I

t2l

121

tzi
tu

15. Discuss the unimolecular nudeophllic substitution reaction mechanlsm in alkyl.
hallde showlng the stereochemlstry. tsl

16. What is meant by ellmlnation reaction? Discuss El and E2 reactlon
mechanlsm [1+4]

l2l

13, a) Show your famlllarlty wFth liquid, seml sotid and solld lubrlcants glving
examples.

b) Dlscuss any two types of palnts showing their appllcatlons in engineering
works.

14' a) What are geometrical lsomers? Glve an example.

b) Show your famlliarity with diastereomerism.
' c) Draw the structure of 2-Chlorobutane specifying R and Sconfiguratlon.

l

-1

***
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'/ Candidates are required to give their ansrvers in their own words as far as practicable.
{ Attempt All questions.

'/ Thefigures in the niargin indicate Futl Maris.
/ Assume suitable data if necessary.'

What is galvanic cell? Write electrode reaction, net cell reaction,EMF of the cell and cell
notation ofgiven electrode couple and also predict the spontaneity ofthe cell reaction. [1+4]

E Znlzt:,ts. = 0.76V, Eo Ag*/Ag = 0.80V
LZrf*) = 0.01M, [Ag*] = 0.lM

How does at acidic bu$er solutidn reserve its PH value on the addition'of sftong acid or .

s-tong base? 10Om[ of p.2M C.I!COO-N1 is mixed,wittr ZOOmt.of 0.3M CHTCOOH,
which ts2':l%oionised it dilute solution. Fiird outthe PH of the resulting solution. 1i.S+2.51

Write the adsorption theory to describe. the mechanisrn of heterogeneous catalysis with a
suitable example. How does a prornoter enhance the catalytic action? List any two criteria
of catrilysed reactions applicable for the industries. [3+1+1]

Write short notes on:(any two) t2.5+2.51

a) Green house effect
b) Formation and depletion of ozone layer
c) Acid rain

5. List out four major pollutants of air, their adverse effects on human health arid also write
their posiible remedies. L1+2+21

6. Write the method of preparation and two lmportant uses of each of polyurethane and

diamine epoxyresin. [2.5+2.5)

7. What is biodegradable polyrner? Describe the contribution of carbon fibre reinforced
polymer and chalcogeniile glass in engineering. [1+4]

8. a) What are transition elements? Which of the '3d series elements is not a hansition
element and why? ! [1+2]

b) Explain why compounds of \ff are colourless but those of V*3 are colourful. lZ)
g. a) Explain the cause of origin of paramagnetism in transition elements. t3l

b) Explain why are transition elements good for alloy formation. 121

10. a) What is ineant by effective atomic number of metal ion in the complex salt? What

information does it convey? , tZ)

b) Explain the fonnation of [Ni(CO)4]" complex on the basis of VBT. Also predici its
geometry and magnetism with reason. t3]

11. a) Write the basic assumptions of Werner's theory of co-ordination compounds. 13]

*



b) Write the IUPAC nilmes of the following co-ordination compounds. . l2l
i)' tCo(NHr)z (en)zlCl:
ii) tAl(oH) (rrzo)sl'*
iii) IQIFe(CN)el
iv) K[Ag(CN)z]

12. What is plastic explosive? How do you prepare dynamite and gun cotton? [1+2+2)

lJ.a) What is paint? Write characteristics of a good paint and explain the method of
application of paint in galvanised iron. [0.5+l+1]

b) What is lubricant? Give an example of emulsion and solid lubricant. Mention their

t0.s+l+llspecific functions.

14. a) Distinguish between e-nantiomers and diasteromers- Write all possible stereoisomers
of a compound that contain two as)mmetric carbon atoms but cannot exist in meso

b) Write the cis and frans isomers of butenedioic acid. . [l]
15'a)Whatisresolution?E,xp1ainthemethodofchemicalresolutionofaracemate.t3]

i

I

I

:

"'-,i) C=
H,C CuH,

HO CH"

,ii) \o = c/ ','

,i. ct/ \curo1.t

16. What is a nucleophlic substition reaction? Briefly explait SN2 and SNr paths of such
reaction in haloalkane. Mentiouthe factors governing these paths. [1

ai
*r
i,i

+2+21

-:

...',r: :: t:;. l':i :::i, :'.'i:+i'.j,:ilt.. l'. r'" . .: :r .. :.,.,:,.;;,ll

:

i

-
r_., ! l;...
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Exam.
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/ Candidates are required to give their answers in their own words as'far al practicabie.
/ Attempt All questiotu.
'/ Ihefig,tres in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. How does electrode pote,ntial originate? Define standard electro_de potential? Write the
cell notation, and cell reaction for Zn-Cu cell. t2+l+21

2. What is buffer solution? Calculate the pH of resulting solution when 0.005 mole oiKOH
is added io 200 El of 0.1N acetic acid sototioo. Gt<" = +.Zl). [1+4]

3. What is meant by homoge,lreous catalysis? .Describe the intermediale compound
.-'., ,fornation,theory,of catalysis with a suitable exarrple. List the'ci,iteria for iihoosing a. .'

.catalystfoiindustrialappfcation. ''i'ii"i:r "t 'l .;;tt''::"- liif+t1'
4. a) What are chlorofluorocarbons? Give their photolytic reactions in the upper

i; b) Why oxides of sulphur and nituogen are assumed as air polliitants 2 : 
121

5. Point out four major pollutants of water, their adverse effect on human health and also

mention their possible remedies. l2+l+2)

6. Describe the preparation and uses of pollphosphazines and polyneric sulphur (PS)n. t5]

7. What are double and complex salts? Write the fomrulae of thd follclving co-ordination
compounds. 12+31

a) Dihromgtetraaquocbromiuin (Itr) cbloride ' I

c)TetabromocrpT?t"(tr)--_ '' ".,1 '

d) Tehaarnminedichltxocobalt OrD
e) Hexacpnoferrate OrD ion
0 Sodiumtioxalato aluminate(E)

8. a) Wlat are principal and auxiliary valencies of the metal ion in the complex corirpound?

121Illusfrate thern rn [Co (NH3)6] C03.

b) $how your familiarity with electronic inlerpretation of complexes. t3l

9. Explain the followings: [3+2)

a) Transition elements are good in forming complexes .

Uj Spw your acquaintance-with application of j-d transition eleme,nJs.

10. What ire transition elements? E:rplain the follorving features of transition elements; Ll+2+21 .'

a) Variable oxidation state
b) Mapetic properties



I

i

ll.Define explosivbs? Give the preparatiorq properties and uses of trinifrotoluene (fNT).
What are it*ti" explosives? t1+3+ll

12. Define lubricants and mention their functions. Narne different types of liquid lubricants
with examples. Show your farniliarity with tlpei of paint 12+1+21

13. a) Wha! are geomekical isomers? Draw the structure of 2-Chloro-3-methylpeat-2-9nq .

[1+1]
' ' and qecify Z and E configuration.

t) 
|}Hffi:";l3:ifff# 

with an example. Mention a tlpical organic molelule *r'n 
1r*r,

14. Describe the mechaniim involved in the reaction between a tertiary allyl halide and
aqueous caustic potash. How does Sp2 reaction differ from SNl in its stereocherristry? [4+1]

15. -a) Write the mechanism of bimolecular elimination reaction. 121

b) Mention the Effect of nucleophile, subsfrate and solve,nt on nucleophilic substihrtion
reaction mechanisms. t3]

16. What are bio-degradable and nonbiodegradable pollmers? Mention the uses of epoxy
resin and fibre reinforcedpol5rmer. 12+31

...;..,.;.,.,.'l(Y:1,,.,..,,..-'f,,ts*..."i.,.'|..

= "-.::,9:_:,n:_,"."
]:. 'r:-t:r , :

-
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/ Cardidates'are required to give their.answers in their own words as far as practicable.
/ Axempt Atl questions.
'/ fhefigures in the margin indicate FqU Marks.
/ Assu.me silitable data if necessary.

Group A

1. a) 'A cricket ball of mass 2509 is moving with * " of the velocity of light. Calculate- 1000
the wavelength of that ball. Also explain whetler this cricket ball acts as a particle or
wave and why? (Planck's constant = 6.6 x 1044 JS)

b) Explain Sommerfield model of atom. IIow does ttris model intoduced the concept of
sub-shell? :

',,': : .

c) State Paulie's elclusion priicrple. How does this principle limit orily trvb electrons in
an orbital with their spin opposite?

2. a) Derive Ostwald's dilution law andyrite its limitatio.ns. . .

b) Calculate the pH of the resulting buffer, when 400 m{ of 02M acetic acid is mixed
with 500 m0 of 0.3M sodium acetate. (IQ: 1.8 x 10-5)

3. a) Define normal hydrogen electrode. How it is used for the construction of
electoctremical series.

b) Calculate the EMF of the following ceil at 15'C.

cui cu* (0.1M) ll A{ (0.2M) /Ag
Eo Cu# / Cu: 0.34V
E" Ag / Ag* = -0'80V

' 4. What do you mean by Moiar heat capacities at coristant volume and constant pressure?

Calculate the enthalpy change for the synthesis of urea

C(S) + 2HzG) + v,OzG) + Nz(e) + CO(NHz)z (S) AH : ?

from the following thermochemical equations.

a) C(S) + Oz(g) -+ COz(g) AH = -394kJ
t) HzG) +Y,OzG)-+H2O({) AH=-286kJ
c) co0\rHrr(s) + 3/zoz(g) -+ coz(g) + 2H2oQ) + Nz(g) AH: -632 kJ

a) Electrochemicaltheoryofcorrosion -: : '" ;'' r''1' ''

b) Bomb calorimeter
c) Hess law of constantheat summation

13l

13l

.

121

t4l

tll

I

I

t4l

t4l

[3+s]

14+41

t'
I

I

I
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5. a) Explain the structure of CoC{r.6NHt, CoC[:.SNH3, CoC{.4NH3 and CoC03.3NH3 on

the basis of Werner'.s theory, if 3,2,l and 0 chloride ions are precipitated with AgC4
from their aqueous solutions. t6]

Explainwhy octahedral complexes "tx.'ion are oute,r q&ital cpmplex. .V.J

On the basis of VBT, explain the structure and hybridization involved in [Ni(CN)012. and

[NiC{a]2- ions. t3+3+2f

Write the IUPAC name of the following complexes.

a) [Fe(Hzo)o]z* b) [cr(Ngr)2cq]cl
c) ICr(enhlC{r d) NII4tCr(HzO)z(NOr)eI

6. a) Define tansition elements and inite their general outer electronic configurations.

b) Give-reasons for the following

i) Transition element complexes are coloured
ii) Transition elements are su"ilable fo4'cgqrplex fonnation

' iii) Transitionelement compririndd are paramauetic

7, a) Define hybridization. Give the scheme of hybridization in SFo molecule and also
predict its geometry

b) Explainthe formation of Hz molecule bnthe basis of VBT! . .-

c) What are silicones? Write some important uses of it.

tzl

I

[1

[6,

+31

.Lzl

Lzl

[4+4]

8

Group C

What does SN2 represent? Explain it's o-heurical reaction mechanism with a suitable
e.xample. Write a ioitaUte che,mical riaction that re,prese,nts Er, Ez, SNI and.pinacol
pinacolor:a rea:rangement reaction.

'Writc the difference betwben addition reabtion eriici'elitrination'rbaction. Explain the
chemical reaction mechanism qf Er and give reason why SNI is said to tepresent
unimolecular nucleophilic substitution reaction.

:'

I

I

9. a)

b)

c)

10. a)

b)

c)

[3+51

What is geometical isomerism? Write the necessary conditions for a compound to
show geometrical isomerism [1+2]

Taking an example of organic compound, show enantiotrlers, diasteriomers and meso
compounds giving re.rsions. t3]

Write the general characteristics of enantiomgrs. 12)

How is TNG prepared? Write its uses. [2+U
Differentiate thermosetting and thermoplastic polymer with suitable example. 12)

Whit is the rtilebf Grignard rehgint in the preparatiori of 1",2" aiid 36 al;ohoi? ' '' [3]
,,.

rl
i

-
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Eiini[ Back
Level BE FullMarks 80

,P.r-ogfflmry BCE,B.Agri. Pass Marks 32

Year/Pan tll Time 3 hrs.

.,.:1.: i ii eaqdid?tp$,are,rEquired to gile their apswers in.thsil own words as far as practicable. ' '

AttemptZtt questions.

'/ Thefigures in the margin indicate FulI Marks.
/ . Assume suttable data if necessary-

1. a) Write the value of four quantum numbers for the last electron of sodium. 12)

b) Derive Schrondingerwave equation and mention its implication. [5+1]

2. a) . What is pH scale? Write its limitation. [3+1]

b) 400CC of 0.2M bnrCOOtt is mixed with l00CC of semimolar NaOH solution.
Calculate ftg pff of the mi4tuge. [Ka of Cf,ITOOH: 1.8x10-5] t4l

. .. . .3,. ?),- ,Wh3-tis- _sJe4.dfld hJdroggr. efectode? Give the cell notation p€Cu electrode vrittr it. t3tl I .

...-!. .b)iTheEli,iF,iifrli;Eoiirtiinatioirtit$il,tnet"ctod;"'". -.-, -: :' .-:'' Lt'.:-":"'' 
t4l'"---

i) AeC{ + e- + Ag + C4- E:.{2V
O c,i * 6ir* + zJ- E: +0.34v .

is 0.09. Calculatd trc concentation of Cu* ion in elecfrode'b, where a is in standatd
condition-

4. Derive the equation which shows that how the heat of reaction depends upon the
temperature. Calculate the heat of formation of glucose if enthalpy of combustion of
glucose.is -280E KJ, amount of heat evolved by the bunring of 1 mole of charcoal is

14+4)394 KJ and heat of formation of water is -286 zu.

OR

Writeshortnotes.on: ..i..-- . . 14+41

a) Bomb calorimeter
b) l't law of thermodynamis

5. a) Give the chernical formula for the foltowing compounds. t21

i) Diammine silver (I) iodide
ii) Pentammine monocblorocabalt (II! Chloride-
iii) Hexaqqua iron (II! chloride
iv) Potassium tetraiodo mercurate (fD

b) Give the postulates of Werner's theory of complexes and mention the key point to
.; i .distinct prim?ry and second-ary valencies to ceetral m.etal,atom/ion in a corinplex'rvith-. .r,..g.#OIJ:'.-.- ;i1, .'..'; piZl

oR.
a) Give the postulates of valence bond theory of complexes.

b) Piedict the geometry and magnetic character of [Ni(CN)a] 
' and [Ni(COir]o according

to the same theorY.

L4)

l4l

'.
I

I
I
I
I
I
t
I.i
,!

_ : -, a. --a-.: 
.. ,-. '

-i..

!i.
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6. a) \'{hat are hybrid orbitals? Explain the geometr'^r\Ia.I' ::.1 Dll., c: t!'' r'1i:: ^r
hybridization [1+5]

b) rJVhat are silicones? Give the four main proAerties olsilicones. t21

7. aj -Write down &e characteristics of tansitiotrmetal. t2l

b) Explain tite ctffiacteristics of 3d tmsition mbtals with reference to (i) variable
oxidatio.n state (ii) complex formation t6l

8-. a)'In ,which aspect the aquenshydrolysis of methyl bromide dlffers from aqueous

hydrolysis t-butyl bromide. 14+41

OR

Explain Er and E2 mechanism with suitable exarnples.

Why rearrangement reaction differs from addition one.

What is the grinimum requirement for an organic molecule to repre$ent its and trans

isomerism? Explain it with suitable example.

Explain diasteriomers, enantiomers and meso compound with suitable examples-

Hov you will obtain .

i) Butanol and j

;;ii) -Pentanol from propyl maguesiwn b:oniide-arxl benzoic acid from pluc.ne - . .:.

b) Givethecb€mistryofTNT- t2l

c) Terylene and Telfon are diflerent polyuer, explain it. Givelthe preparation *nd
prroperry ofnylon 66- [1+2]

*+rl

-t
;

EI

a)

b)

9. a)

b,)

10. a)

[3+2]

[2+l]

t2l

t6l

l3l
:

r l-
L
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Exam. lle gu lur
Level BE Full Merks 80

Programme BCE, BME, BGE Pass Itlerks 32

Year/Part Ur .Time 3 hrs.

- Fundamentals of andHeat Transfer

/ Candidates are required to grve their answem in their own words as far as practicable.
{ AttemptAltqtnstions. . t
{ Ihefigres in the margin indicate Fall Maihs-
/ Necessam tables are attached herewith
{ Assume suitable daa ifnecessary.

Ju "'State and explain zeroth law ofthermodynami&. Write down its application.

2,tbiffry.rerftiate between stored energy and transient energy with examples./
$,.Define satura:tion pressure and saturation tempGrature. Explain why quality is necessary for a

liquid vopormixture.

arDeave general p3E conswation and energy cOnservation €quations for a control volume.

5. p"fin" entropy and isentropic process. Derive detail mathematical expression for entopy
.-/retlyon for an id$rl gas in terms ofpressure and ternperature

6.,8ketch the Rarlkines cycle on p-v and T-s diagrams and derive an expression for its
/ efficiency.

7. D$ive the exnression for overall heat transfer coefficient for @ing* 
:J"lg gry.s La subjectffidtrr-iides. +rl-+#

S.-N th" inla and exhaust of a turbine the absolute steam pressure are 6000 kPa and 4.0 crn ofu ,g, respectively. Barometric pnessure is 75 cm of Hg. Calculate the guage pressure-&rjhe

entering srleam and the-vacuum ga . (p*= 13600 kg/m! and

s=t:Fffi/'1 ---9. A piston cylinder arrangernent ghown in figure below contains water initially at Pl = l(X)
kPa, xr = 0.8 and Vr : 0.01 mr. When the system is heated, it e,ncounters a linear spnng
(k: 100 ld{/m). At this state volume is 0.015 m3. The heating continues till its pressure is
200l0a. Ifthe diameter ofthe piston is 0.15 m, determine:

a) The final temperature and
U) nretoalwo*nansfer

)

10. Air enters into a turbine at 2 MP4 400oC and with a velocrty of 200 m/s and exiB Aom the
turbine at 100 kPq and 100"C with a velocity of 80 m/s. Thg power output of the turbine is
800 kW when the mass fiow rate of air is 4.5 kg/s. Det€finine the rate of heat loss from the
turbine surface, inlet and exit diameters. [Take Cp = 1005 J/kg, k and R = 287 lkg.hl

t41

t4l

t4I

t6I

t6I

t6I

t6I

I6I

t8I

tsl

**df-]i!!'-
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1I. A piston cylinder device shown in figule below contains 1.5 kg of water initially at 100 kPa
with l0% of quality. The mass of the piston is such that a pressure of 400 kPa is required to
lift the piston. Heat is added to the system from a sour@ at 500"C until its temperature
reaches 400"C. Determine the total entropy generation during the process. t8I

a

12. A power plant-operating on an ideal Brayton cycle delivers a power output of 80 MW.The
minimum and max.imum t€,mperatures during cycle are 300 K and 1500 K respectively. The
prEssurc at the inlet and exit are 100 kPa and 1400 kPa respectively:

i) Determine the thermal efficiency ofthe cycle
ii) Determine the power oulput frorn the turbine and
iii) What fraction of the turbine power output is required to drive the compressor? flake

Cp = 1005 J'lkg.(y= l.4l
13. A 40 m long steel. pipe (k = 50 WmK) having an inside diameter 80 mm and outside

diameter 120 mm is covered with twg layers of insrlation. The layer in contact with pipe is
30 mm ttrick asbestos (k : 0.15 WmK) and the layer next to it is 20 mm thick mlgnesia
(k : 0.1 WmK). The heat transfer coefficients foi ttre inside and outiide surfaces are
UO Wm2K and l0 Wm2K respectively. If the temperature of the steam inside the pipe is
400"C and the ambient airtemperature is25oC. Detennine: t6I

D The insidq overall heat transfer coefticient U;,.

ii) The outside overall heat transfer coefficient Uo,
iii) The heat tansfer rate using Ui, and.

M The heattansferrate using.Uo

*t*

t8I

.. -::,

L,..

!a
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Fundamental of and Heat Transfer

Candidates are required to give their answers in their own words as far as practicable.
Attempt All qu"t"o*'.r, 

iniicntp Fu, MnrThefigures in the mwgin indicate Full Marks.
Necessqrv tables are attached herewitlt
Assume suitable data if necessary.

l. Explain the difference betwebn path function and point function with example.

2. Define heat transfer and work hansfer. Also nibntion similarities and differences between
heat and work.

3- Define pure substance. Explain why property tables and charts are necessary.

4. Differentiat between steady state and unsteady state analysis. Write down general mass
conservation and energy conservation equation for a steady state process and reduce them
for an adiabatic turbine.

5. Define isentropic process. Derive isentopic relations for an ideal gas and an

'' incompressible substance.

6. Sketch the cycle on P-v and T-s diagrams and derive an expression for its efficiency in
terrrs of compression ratio and cut-offratio.

7. Derive expressions for inside and outside overall heat transfer co-efficient for a hollow
cylinder subjected to convection medium on both sides.

8. A large chamber is separated into two compartments which are maintained different
pressures as shown in figure below. Pressure gauge A reads 200 kPa and pressure gauge

B reads I50 kPa If the atnospheric pressure is 100 kPa, determine the absolute pressure
existing in the compartments and the reading of gauge C.

c

t4l

t4l

t4I

t6l

t6l

l6l

t6l

t6I

g. A rigid container with a volume of 0.170 m3 is initially filled with stream at 200 kPa,
300"C. It is cooled to 90oC.
a) At wtrat temperature does a phase change start to occur?
b) What is the final pressue?
c) What mass fraction of the water is liquid in the final state?

Also sketch the process on P-v and T-v diagrarns. [Refer the attached table for
properties of sfreaml

t8I



l0..A.ir flows at a rale of l.2kgls through a compressor, entering at 100 kPa, 25"C, with a
velocity of 60 m/s and leaving at 500 kPa, 150"C, with a velocity of 120 rr/s. Heat lost by
the compressor to the surrounding is estimated to be 20 kJ&g. Calculate the power
required to drive the compressor and diameter of inlet and exhaust pipes. [Take R = 287

,kgK and cp = 1005 ilkgKl

I I - An air condition tmit having COP 50% of the theoretical maximum maintains a house at a

temperature of 20oC by cooling it again the surrounding temperature. The house gains

Energy atarate of 0-8 KW per degree temperature difference. For a maximum work input
of 1.8 Kw, determine the maximum surrounding temperature for which it provides

sufficient cooling.

12. The compression ratio of an air standard Otto cycle is 8. At the beginning of the

compression process, the pressure and temperature of air are 100 kPa apd 20"C
respectively. The heat added per kg air during the cycle is 2000 kl/kg. Determine the

pressur_e- and temperature at the end of each process of the cycle, the thermal efficiency

and the mean effective pressure. [Take R = 287 Jlkg.k and T : 1.4]

13. A steel prpg having an outside diameter of 2 cm is to be covered with two layers of
insulations, each having a thickness of 1 cm. The average conductivity of one material is
5 times that of the other. Assuming that the inner and outer surface temperature of the

composite iirsulation are fixed, calculate by what percentage the heat transfer will be

reduced when the better insulating materials is nearer to the pipe than it is away from the

PiPe.

t8I

l8I

t8l

l6l
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Subject: - Fundamental of Thermodynamics and Heat Transfer (M8402)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Auempt All questions.
{ Thefrgvres in the margin indicate Full Marlts.
{ Necessarv fisures are attached hercwith.
{ Assume suitable data if necessary.

,l State and explain equaltty of temperature. Also state zeroth law of thermodynamics.

2- Derive an expression for work transfer for any process on a piston cylinder device.

Reduce it to get the expression for work transfer during a polytropic process.

.J-- Define pure substance- State and explain "state postulate".

4. Differentiate betw'een steady state work applications and steady state flow applications.
Write down the functions of a thermal turbine and noz.zle. Also derive governing
equations for them when they operate under st&dy state condition.

5. State the entropy change statement for a control volume and derive an expression for its
antropy generation.

6. Sketch an ideal Otto cycle on P-v and T-s diagranrs. Also derive an exprcssion for its
efficiency in temrs compression ratio.

Derive the expression for overall heat transfer coefficient for a composite plane wall
consisting of two layers and subjected to convective modium on both sides.

8. Air (0.01 kg) is contained in a piston cylinder device restrained by a linear spring
(k: 500 kN/m) as shown in figure below. Spring initially touches the piston but exerts no
forces on it Heat is added to the system until the piston is displaced upward by 80 mrn-
Determine:

a) The temperature at which piston leaves the stops and
b) The final pressure. ffake R:287 J/kg. K, px61= 100 kPa and g: 9.81 mis2l

300 uuu

t41

t4l

t4I

7

t6I

i6l

16l

l6l

t6l

t50

Air
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9. A piston cylinder device with a linear spring initiatly contains water at a pressure of 4
Mpa aod 500'C with the initial volume being 0.1 ffi3, ffi in figure below. The system now
cools until the pressure reaches 1000 kpa. If the piston is at the bottom, the system

pressure is 300 kpa Sketch the process on P-v diagram and determine the mass of H2O,

the final temperature and volume and the total work transfer. [Refer the attached table for
properties of steam] t8I

I

I

-t
i

I

10. Air flows at rate of 1.2 kgls through a compressor, entering at 100 kpa, 25"C, with a
velocity of 60 m/s and leaving at 500 kpa, I50oC, with a velocity of 120 m/s. Heat lost by
the comp,ressor to the surrounding is estimatd to be 20 kJ&g. Calculate the power
required to drive the compressor and diameters of inlet and exhaust pipes.

t8l[Take R =287JlkEK and c, = 1005 JikgK].

I l. A rigid vessel consists of 0.4 kg qf hydrogen initially at 200 kpa and 27"C. Heat is
transferred to the system from a resenroir at 600 K rmtil its temperature reaches 450 K.
Determine the heat tansfer, the change in entropy of hydrogen and the amount of entropy
produced. [Take c,: 10.183 J/kgK]. t8l

12. An ideal gas turbine cycle produces 15 MW of power output. The properties of air at the
'compression inlet are 100 kpa and 17"C. The pressure ratio for cycle is 15 and the heat
adtled per kg of air per cycle is 900 KJ/kg. Determine: (a) Efficiency of cycle (b) The
maximum temperature during the cycle and (c) Mass flow rate of air. [Take 6 : 1.4 and
co = 1005 J/Kg.kl I8l

13. A filrnace wall 300 mm thick is made up of an inner layer of fire brick (k = I WimK)
covered with a layer of insulation (k = 0.2 WlmK). The inner surface of the wall is at
1300'C and the outer surface is at 30oC. Under steady state condition, temperature at the
interface is measured to be 1100"C. Determine: t6I
a) Heat loss per unit area of the wall and
b) The thickness ofeach layer

**rB
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{ AttemptAllEnstions.
r' Thefigpres in the mmgin indicate Fall Marhs.
{ Necessaiytoblq arc ufrached herewith.
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the directional feature of the natural process with any one example. State the
of thermodynamics for ET'I isolated system. Also explain the entropy generation.

Sketch P-v and T-s diagram for a Brayton cycle. Also derive an expression for its
in terms of p,ressure ratio.

Derive orpressions for inside overall heat transfer coefficient and outside overall heat
kansf€r coefficient for a hollow tube subjected to convection medium on its both inner
and outer suface.

5

141

t4I

t4l

[6]

rJ

t6t

t6I

7

- ' U"The Piston of a vertical pirro-o cyiioa* airi";;;i;;*'* g* r,* a Mass otsoit g aoa
cross sectional area of 0.02m2,

i) 
-pvfrnoiruthe 

pressure inside the cylinder.
ii) During some process heat is lost by the gas to the surroundings and it's volume

decreases to t/tn of the initial volume, detemrine it's final pressue. [Take
Patu = 100 KPa and C = 9.8I IWsl

9. A piston cylinder device shown in figure P.9 contains 0.2 Kg of a mixtrne of saturated( liquid water and saturated water vapoi at a temperatur€ of 50'-C and a volume of 0.03m3.
The mass of the pisto3 resting on the stops is 50 Kg and the cross sectional area of the
piston is 12.2625 cm'. the atmospheric.pressure is 100 lrPa Heat is hansferred until it
becomes saturated vapor. Skach tlre process on P-v arrd T-v diagrams and determine:

i) Thefinalpressure, and
ii) Thc total work transfer. [Take g = 9.8 ms'2] [Refer attached table for the properties of

steamJ

t6I

t8l

f:'li
HrO

a
FigureP.9
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10. Air llows at a rate of 1-2 kgls tf,."gt a turbine entering at 500 kpq 150"C; with a
velocity of 120 mls and leaving at 100 kpa, 25'C; with velocity of 60 m/s. Heat lost by
the turbine to the srnrounding is formd to be 20 kJ/kg. Calculate the power developed by
the turbine and diarneter of inlet and enhast pipes. [Take R : 287 lkg.Iq and
Cp = 100 SJftg.kl

I1.A heat Pump having COP of 5 maintains a building at a t€rnperafire of 24"C by
supplying heat at a rate of 72000KJ/h, when the sunoundings is at 0oC. The heat Pumps
run 12 hours in a day and the electicity costs Rs 10/K!vh.

0 Determine the actual and minimum theoretical cost per day.
ii) Compare the actual operating cost with the cost of .direct electric resistance heating.

12. Steam atZMPz,350"C is expanded in a steam turbine working on a Rankine cycle tb 8
kPa" Determine the net work per kg of steam and the cycle efficiency assrming ideal
processes. What witl be the difference in efficiency if purnp work is neglected? lRefer
attached table for the properties of steamJ//

^ n.jt$ turbine blade is modeled as a flat plate. The ttrcrrnal conductivity of the blade
\J matgrial is 15 W/mk and its thickness is 1.5 mm. The upper surface of the blade is

exposed to hot gases at 1000'C and the lower surface ii-cooled by air bled of the
compressor. The hed transfer coefficients at the upper and lower surfaces of the blade are
2500 Wmzk and 1500 Wm2k respectively. Under steady state conditions, the
temperature, at the upper surface of the blade is measured as 850"C; deterrrine the
ternp€rature ofthe coolant air.

***
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't fheisuG in tte margin indicate Fult Marks.
/ Necessary tables are attached herewith.
/ Assume suitable data if necessary.

1. State and explain three types of thermodyramic system

2. Define thermodynamic process. Derive the expression for work done during polytropic
process.

3. Define compressed liqui! line, saturation temperature and quality.'Dtirive the relation
Y : Vr * xvlg for the two phase rnixture.

4. Derive' the general expression for consenration of energy for control volume. Modify it
for turbine and nozzle,

5. Derive the relations for enfiopy for ideal gr""r. Alro show the'equivalenca of Cldusius
and'Ke1vin's statement.

6. Describe the working principle of Rankine cycle with the help of P-v and T-s diagram,

'1. Derive an expression for heat transfer through a rhild steel pipe with a layer of insulation
on the outside. Take temperature of fluid in the pipe as tnu;6, temperature of air as t"i, and
length of the pipe as L. (tn,ia > LiJ.

8. In a quasiequilibrium process in a closed slstern, a gas expands from a volume of 0.15m3-
and a pressure of 120 kPa to a volume of 0.25m3 in such a mErnner that P(V + 0.030):
constant, where V is in m3, Calculate the work.

9. A 1.8 m3 rigid tank contains ste^m at 220"C. One third of the volirme is in the liqui{
phase and the rest is in the vapor form. Determine:

a) The pressure of the st'eam
b) The quality of the saturated mixture; and
c) The specific volume

10. Air is contained in a vertical cylinder fitted with a frictionless piston and a set of Stops as

shown in figure below. The cross sectional area of the piston is 0.05m'. At initial
condition, piston is in upper stops with pressure and temperature inside the cylinder 4s

0.3 MPa and 73loC respectively. Air is cooled as a result of heat transfer to. the
surroundings. The piston starts to move down at pressure 0.21 MPa. The cooling process

continues until the temperature reaches 70oC.

a) Draw p-v diagram for the process
fj nna tL temierature of the air inside the cylinder when the piston reaches the lower

stops.
c) Calculate the heat kansfer during the process. (For air R = 287J/kdK,

Cp : 1004J/kgK, Cu = 7i7 J/kgK)

t4l

l4l

14l

,,Fl

t6l

tsl

t6l

t6l

t8l
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1i. Steam enters an adiabatic turbine at 10MPa and 510"C. Exit condition are 0.06MPa and

quality of 960/o. Determine the ise,nhopic effrciency and actual work for a mass flow rate

of l0Kg/sec. [Refer the attached table for properties of steam.]

12.Aa exterior wall of a house may be approximated by a 10cm layer of common brick
' tK = 0.7 WmoCl followed by a layer of f .A"* of cement plaster. [K = 0.48 Wm'C].

What thickness of loosely packed rock Wool insulation [K = 0.005W/m'C] should be

i

t8l

i

13. The compression ratio in an air standard Otto cycle is 3. At the beginning of the

compression skoke, the pressure is 0.1 MPa and the ternperature is'15oC. The heat

toansfer to the air per cycle in 1800KJ/KG of air. Determine: 17)

a) The
'b) The
c) The

pressure and temperature at the e,nd of eachprocess of the cycle
thennal efficiency
mean effective pressure. [R = 287JlI(gK, Cv: 718J/kBK]

***
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1. Define thermodltamic property and thermodynamic statb. List two important features of a
thermodynamic property.

2. Define total energy of a system. Alio differentiate.between stored energy and tansient

, t4l

t4l'
3. Define pure substance. Derive an ocpression fcir specific volumb of a two phase mixture in

termsofqr:ality. . ' . . t4I

' 4: 'Write dbwn general steady state energ5r 
"q*ioo.'R"d"* 

it for an adiabatic tutbine, an
adiabatic diffirspr and throttling valve. AIso mentioa relevant asstrrrptions for each device. t6l

5. D-_efine heat pump and COP. E:rplain how performance of reversible and irreversible heat
pump can be'evaluated by apptying fust law and second law of thermodynamics.

6. Define air standard analysis. Atso list the assumptions of an air spndard analysis.

7. Derive an expression for overall heat transfer coefficient for composite plane wall
consisting of two layers with convection on both sides.

-b. \ir (m = 0.1 kg) is contained in piston/cylinder assembly as shonm n Figwe P.8. Initially,
the piston rests on the stops and is in contact with the spring, which i.S in its unstretched
position The Wring constant is 100 kJ.I/m. Tbe piston weighs 30 k},l and atrnosphdric

Pr€sstrre is 101 kPa The air is initially at 300 K and 200 kPa. Heat transfer occrus until the
air temperature',reaches the surrounding t€xnperatue, 700 K. Find the final pressr:re and
volnme. [Ialce R = 287 J/kg K) t6I

)0 cnr

t6l

I4I

t6l

I

Figure P.8



7

9. A closed, rigid container of volume 0.5 m3 is placed.on a hot plate. Initially, the container
holds two pf,ase rnixture of saturated liquid water and saturated water vapor at Tr : 1000C
with a quality of 0.2. A-fter heating, the t"mperature in the container is T2 = 1500 C.
Indicate the initial and final states on P-y and T;v {iagraps, and determine

(a) the Pressure at each state.
(b) the mass of thE vapor present at each state, in kg.
(c) If the heating continued, determine t}re temperature, when the container holds only

saturated vapor. LRefer attached tablefor the properties of steamf

10. Carbon monoxide Qkg), contained in the piston-cylinder device as shown in Figure P.14,
is initially at a presstre of 1.0 MPa and a temperature of 50uC. Energy is added until the
final temperature is 5000C and the pressure is i.O tt@a. A pressure of 2.0 MPa is requiied
to lift the frictionless piston from the stops. Show the piocess on P-V and T-V diagrams
and determine the total work tansfer and total heat transfer. [Take R : 297 J/kg K, Cy --
7as J/kg Iq

t8I

l8I

i:

:. .-.- FigureP.l0

11. S,tearienters:theJxorzteatl-MPa,3000C,withavelocityof30.m/s,The.pressureofthe
,Steam at the nozde exit is 0.3 MPa. Determine the exit velocifi| of the steem from'the
ngzzle, assuming a reversible and adiabatic steady flow prccess.'Wefer attached tatile for
'the properties of steaml :'

12. Calculate the effi.ciency and gpecific wo:k outpnt qf q-simple gd$ fiix.birg-gor.t<lgg ou the
'.i''Biuytori cycle;:The maximum and #inimnm temperatures of the cycle are 1000 K and 288

K respectiveln the presuue ratio is 6. lTake y : L4l Cp : 1005 J/kg K]

13. A2along,0.3 cm diameter electical wire exte,nds across a room at 150C. tteat is
generated in the wire hs a result of.resistance heating, and the surface temperature of the
wire is measwed to be 1520C in steady operation- Also, the voltage drop and electric
curretrt through the wire are measured to be 60 V and 1.5 A, respectively. Disregarding
any heat transfer by radiation, deterrrine the convection heat transfer coefficient forheat
transf,er betvyeen the outer surface of the wire and the air in the room.

t8l

I10l

t6l

I

I
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Candidates are required to give their answers in their own words as far as practicable.
Auempt AIt questions. l

Thefigures tn the margin indtcate Full Marks.
Nec es s sry' tables ar e att ach e d her ew ith.
Assume suiiable data if necessary-

1. Define thermodynamic system. Also differentiate between different fypes of
thermodynamic system with examples.

2. Define work tansfer. Derive an expression for work transfer for a polytropic process.

3;. Define saflration ternperature, saturated vapor, critical point and moishrre contert.

4. Explain' first law of therrnodynamics for a gontol mass with refere,nce to consenration
principles. 

.

5.' Derive expreSsions for change in entopy foi an ideal gas incompressible substance.

6. Sketch components of Rankine cycle. Also sketch Rankine cycle on P-v and T-s diagra:n
and write an expression for its efficiency.

7. Define convection heat transfer. Differentiate between free and forced convection.

8. The device as shown in figure below-has a piston with holes positioned between the two
chambers. lf the piston is moved. so that x is one fourth of the entire length, determine the
final mass of air in the chamber A and B.

Vtot = 1 ml

t
Ye = Vr = 10O m'/kg

g. A piston cylinder system as shown in figure below-with an initial volume of I m3 is
surrounded by a constant pressure of 50 bar- Initially there is a liquid vapor mixture of
water with quality 0.32 inside the cylinder. This water is cooled to 110oC. Determine
rvork and heat transfer for the process.

Pressure = 50 bar

t6l

t4l

t4l

t6l

t7l

t6l

l4l

l4l

t8l

I

I
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A B

Hzo
(vapo0 Vo= lm3
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. | 10. A gas undergoes a thermodlmamic cycle consisting of three processes:

Process l-2: compression With PV : constant, from P1 : l00kpa" Vr :1 .6m3 to V2 = 9.2-i
Process 2-3; constant pressure to V3 : V1

Process 3-1: constant volume Ur - Ut : -3549 kI.

There are no significant changes in kinetic and potential energy. Sketch the cycle on P-V: ' 
and T-V diagrams and determine the work trdnsfer'and heat for process 2-3, in kJ.
Determine its net work and confirm whether it is a power cycle or a refrigeration cycle? t8]

11. Steam enters an adiabatic turbine at 6MPa,800oC, and 80m/s and leaves at 100ldPa and
140m/s. If the power output of the turbine is 8MW, determine the mass flow rate of the
steam flowing through turbine assuming isentropic process. l7l

12. An oil engine works on the ideal constant pressure cycle. The overall compression ratio is
I I : 1 and constant pressure energy add.ition ceases at lOYo of the stroke. The pressur6 and

temperature at the commencement of compression are 0.96 bar and 18"C, respectively.

l8lDetermine

. a) The thermal efficiency of cycle
b) i"he work done of cycle

insulation with (k : 0.04WirnK) and outside brick layer 10cm thick, 200m2 windows
with two 2mm thick glass (k= 0.95WmK) panes separated by 2cm air (k : 0.015WmK)
gap, Assume no inside convective layer but an outside at 35oC. Find the therrnal

- resistance of the walls and the windows both per square meter. Find the total heat transfer

: rate to inside. t8l
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