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suitable example w1tb sample output for the fol]owmg %101,.%30 %-10 3f and %Xb [1+4]'

3. a) What are the purpose of ﬂte contmue statement‘7 Wlthm Wthh control statements can Ry e
contmue statementbe mcluded" Compare wnh the break statement. . T [ 1+2+7] S

; " 4; Whatis the meamng of function prototyping. Wnte a.program toi’calculate the sum o the' SN
' ~series 1+11+111+:.; ictup 1 to N, terms usmg recursWe funcuon IfN is read as 5 the series .~ -
is; 1+I l+111+1111+1111 . ; g '

s 5 -‘."A_ a). .

—Zl/n k,_uptoN term 0

. b) Wnte a program to f'md the sum of senes So

_ '15)

7. a) -v’If Ptr isa pomter to ‘user deﬁned type or bas;c type by how many bytes is Pn
o -mcremented when the statement Ptx'++ is executed? . AR

o

'b) Write a C program that calls reverse array () to reverse the array ¢ a.nd return the array_x SR
and drsplay the element of reversed array using pointer. .

8. List different types of standard I/O used in C. Write a program to write name, roll no and
" age of five students into a disk file name "STUDENT.DAT".

9. a) Explam different types of goto statements in FORTRAN programming with sultable T
ﬂ?le Write a program to read n from user and drsplay the sum of following series .
t111 n® terms: 1+(1+27+H(1+2+3)+(1+2+3+4)+...... n N L

b) Explam with suitable example to show how an Impiled Do loop works in FORTRAN T[4
Ckosksk .
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- 4 a)" Write a program to dlsplay Armstrong numbers between the,rrange entered by a user -
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Sub]ect - Computer Progranumng (CT401 )

Candldates are requn'ed to glve their ans" ers in thelr own words as far as practlcable
Attemprt All All questrons* -_ b : :

a)

| processes d1ffer‘7 R ) - -h S [4]
'b) Deﬁne programmmg language ? What are the ,eatures of good computer program? o [1-!-.3]‘
2 ,a) What are preprocessor d1rect1ves‘7 Explam constants and vanables : PR [2+2] :
by Write syntax and: example of followmg s‘tateme_nts/ funcnons R | x4]‘
- i) printf - : '
i) getch
_iii) scanf

vy long

3. A'_What are control statements" Illustrate nested IF statement w1th its ﬂowchart Wnte a.

N(N+l) lON whereN1s ‘- o

ettt

[2+2+6]

and also display_their counts. You must use a function to’.check for Armstrong

N numbers and drsplay them from o FOR L SIS {4]‘
- 'b) What do you mean by nested Umctioni 2 cursrve functmn‘? G1ve an example of R
S .recursrveﬁmctlon. . g R & [2+2]
- 5. a) erte aC program to read a stnng and dxs'\'lay 1ts reverse Use user deﬁned fu.nctron . j R
S -.-;-toeountnumberofch ( i DR OB
* b) Write an algorithm to insert a value in an ‘array ; ata posmon grven by wser. 0. [4.
_-6. a) What is a tag? Must a tag be mcluded in a structure type deﬁmtlorﬂ Must a tag be P
B "~ includedina structure vanable declaratlon? Explam . B [1+1+2 -
b) Write a C program that reads several dlfferent names and address using structire
' computer, rearrange the names. 1nto alphabetlcal order and write out alphabetrcal list. 4]
7.. Illustrate with example that "Array is indirectly a pointer". Write program to calculate
sum and average of integer numbers between M and N (where value of M and N are read
from keyboard) using pomter S o [4+4]
8. Write a program to contmuously read name, age and salary ofa worker and wnte itinto a
file until user confirms to end. Then read n from user and display the n record in the file.
Details of worker must be represented by a structure. [7]
9. a) Compare arithrhetic and logical if statements in FORTRAN. : 4 [7]
b) Write a FORTRAN program to display nature of roots of a quadratic equation.

Calculate and display the roots, if they are real and equal. (8l
: ko '
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Sub]ect - Computer Programmrng (CT4OI )

Candl ates are reqmred to grve therr answers in therr own wor
Attempt All questions. . * 3
The figures in the margm mdlcate Full Marks
Assume sun‘able data if necessary. -

',: far as practlcable

v*\«,«_x »

Ioaad
.o

: an appropnate example

b) Write syntax, example and use of followmg _ _'-:[’I x4] .
i) *pintf() R

« i) scanf()

- did) getche() o T N T . S

e rv) getch() PN _' I e A S £ XA o "

3. Wnte the difference between do and do ..... ‘while loop and vvrrte the program “o find -

R “whether a year is leap or not” R i : i ‘ S [3+7]

4. What 1s recursive ﬁmctlon" How does it work? Find out sum of dlglt» of number until the - .
i number becomes one dlglt number [891 >1 8>9] » ' [2+2+4] »

alphabetrcal order. MY

b)) A multmatronal company has hired 3 sales persons for marketmg/selhng its 3
. different: products in Kathmandu. Each sales _person sells. each of these products.
- Write a program to read number of each product sold by all sales-persons Calculate ~
 total sells of each item and the total sells of each sales-person Use arrays. = - 6]

5. a) Wnte a program to read a strmg and rewrite its characters

6. a) Explam about “Arrays wrthm structures” along with programmmg example. (4]

b) Write the program to understand how structure members are sent fo a function™. . [4] .

7. Write down advantages of pomter Write a program usmg pomter to swap the value of
" two vanables where the swapping operation is performed in separate function. - [2+6]

8. Writea C program to store employee details in a text file. Read data from the text file, .
 sort them in ascending order of salary and store the sorted record to a binary file. Drsplay
the details and rank of employee given by the user. _ _ [8]

9. a) What do you mean by formatted and unformatted mput/output statements in Fortran : _
and also give suitable example whrch explain the concept of Formatted /O. : (8]

by Write the program to convert a binary number to a decimal number using Fortran
programmmg language. - . (4]

T
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Subject: - Computer Programming (CT404)

N

v' Candidates are required to give their answers in their own wordsﬂ‘;s far as practicable.
v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

. Deﬁne software. Explain its types. ‘
b)” What are the steps required to develop a computer program‘7 Explain.

2. 2 What are relational operators and assignment perators? Explain with examples.,
b) Rewrite the following program by correcting any syntactical errors, if present’ Also
show the output of the corrected code.

#Include <stdio.h> Q
int main ()
{
float root, inti=1;
do { sum=2i-~1};
pnnt (“\t%d\n” sumy);
i *=5/3;
} while (sum <= L5)
root = pow (i, 1/2);
print (“\n%.3f”, root);
return void;

}

3. y Write a program to read the number until - 1 is encountered. Also count the number of
even number and odd numbers entered by the user.
b) Distinguish between break and continue statement with example.

4. 'a) Explain how function is defined in C? Differentiate call by value and call by
reference.
b) Write a program using a function that returns the largest number from an array of
numbers that is passed to the 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
matrix 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
_inches 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 n 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) Explain the FORTRAN structure. What are data types in FORTRAN.

1) Wate a program in FORTRAN to solve quadratic equation and display roots in proper

format. —F
® koK

(3]
(3]
3]

[3+2]

(6]
(4]

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

(6]

[2+6]
(3]

5]

(8]
[2+2]

(8]
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Examination Control Division | Programme | BEL, BEX,BCT | Pass Marks | 32
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Subject: - Computer Programming I (EG442CT)

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

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Why do we need programming language? Write down the advantages and disadvantages of
high level and low leve| programming languages. Write an algorithm and flow chart to
check whether the given'yedr is a leap vear or not.[Hint a year is a leap vear if it is divisible
by 4 not by 100 and by 400.] [2+3+5]

2. What do you mean by operators? Explain different operators along with their precedence
and associativity. Write a program to count the number of vowels in a string you are not allowed

to use library functions. [2+2+6]
3. What is a nested if-else statement? Explain it with an example. Write a program to find the
largest of the three numbers using a nested if-else statement. [1+2+7]
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]
3 5
S, = x+i+ T4
3 S

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 1 to n
entered by the user. [3+7]

6. What is a pointer? Write down the relationship of array 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. [1+2+7]

How is nested structure formed? Explain with example. Write a program to perform
addition, subtraction, multiplication and division of complex numbers. Make separate
functions for each operation. [142+7]

8. What are bi>nary and text files? Write a program to write any structure information in a
binary file andto read and display it later . Make a menu driven program to read and display
information from file. [3+7]

* ¥ Kk
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in.the margin indicate Full Marks.
v Assume suitable data if necessary.
ya) What do you mean by software and explain about generation of programming
anguages. , (4]
Define the term “Flowchart”. Discuss about different symbols used in Flowchart. [4]
2t})/ Find out final value of a, b and ¢ where following expressions are executed
sequentially. (4]
" inta=2,b=3,¢
a=(b++) + (++b) +a; IO
v &=a>b?ab; =
b=(@t) (o)t 7
c=ctt+*b--; g ‘
b) What are the difference between formatted and unformatted I/O statements? Describe
with proper example. [4]
_fi/a')’"Explain importance of break and default statements in switch statements. [%] ‘
b) Write a C program to display following pattern using unformatted output statements: (7]
P
Pu
PuL
PULC
PuLcH
PULCHO
puLcHoW
PULCHOWK

4."\3')/ Define “function definition” and write the program to find the sum of two numbers
using user-defined functions.

bf What do you mean by “call by value and call by reference” along with suitable

example? ' <

& Can we paSs whole array element from function? Write a program to display only those

students information 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 main functions and pass to functions using array type arguments.

(4]
(4]

[2+8]



6 /aa/ Explain the use of typedef of keyboard in structures . [2]
yxplam the need of nested structure. Write,a C program to convert data in BS to data
in AD using structure. Use the data difference of current data. o [1}+5]
7. a) A pointer variable is used to store address of some other variables, however, we need
to specify datatype while declaring a pomter varlable Why? : [3]
b) Briefly explain array of pointers. How are array and pointer related? Give example. [5].
\/{) ‘Definé opening and closing a file along \mth suitable examples. [4]
b)Y’ Write the program to display the records in sorted order sorting is performed in '
-ascending order with respect to name using 'data files concept. [4]
~—"2) Compare arithmetic and logical if statements in FORTRAN with suitable example » | (4]
.:,b)/ Write a FORTRAN program to read m*n matrix, transpose it and display both the
matrices. : (8]
*kk
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v" Candidates are required to give their answers in their own words as far as practicable.
v Auempt All questions.

V' The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

\Cl//.Differcntiate between high level and low level. Explain the steps of solving a problem

using computer. ¥ [4+4]
2. Consider a statement
v
scanf (“%s”,str);
Where stris a string variable
In above statement, why ‘&’ symbol is not used? Can we input string with space in this
statement? If not, why? [4]
@, Write a program in C to find all possible roots of a quadratic equation ax*+bx+c=0. (8]
\&,W jite_dawn significance of main( ) function in G Differentiate between pass by value o
and pass by reference arguments. Describe both with meaningful example. S [2+6]
5. Explain how array can be passed to functions. Write a program that passes an array to a
v function and print the largest and smaliest element. 12 2+6]
\9{ How are structures different from arrays? Create a structure in C to store the name of a
batsman, runs scored and no of times the batsman in dismissed. In the program, 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 total runs/total_dismissals. % [2+6]
7.~ Write down advantages of pointer. What type of arithmetic operations can be
implemented in pointer? Also describe the relationship between array and pointer with
appropriate syntax and examples. Lf [2+3+3]

8. Write a program in C, to read the following information for 96 students.
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.

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.

5

e i s S

T e,

- [8]

[4+4]



. <
//program to convert list of temperatures \
“//in Centigrade to Fahrenheit |
#include stdio.h; £
int main() -
{ %
int i, n=3;
float celcin}, farenin]:;
for(i=0; i<n; i++) - -
( -
print (“Celc[%dl=")
scanf (*%d”, celc[i]):
- . .
convert (celc, faren, n); ‘ v T
for{i=0; i<n; i++) print{farenfil);
break;
}i
void convert(float cell], float far[], int n)
{ .
for{i=0; i<n; i++) cel2far(far{i}, cellil): hl
} ’
cel2far(fioat £, float c) ‘S\
{ f = 9/5*c+32; }: 3 .
~ 10. How are do-loops used in FORTRAN? Explam with exampie. Lomp it with implied - -,
do-loop. Write a FORTRAN program to read ten integer numbere storg them in array J
s, ¥

= u:—*';iﬁ'* s

“arrange them in asc‘*qdmg order ,;n i "am xhc 20T3E
B e VU P

A e

" 11. What is the syntax of two dm.enblonal arrays in \ F OR FRAN 71 xpiain with example.
1 — sk

i, —_ ‘)4;&1._.
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0.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. -

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

‘What is a pseudo code? How is it dlfferent from an algorithm? Draw the flowchart to solve the -

multiplication of two matnces : [1+2+5]

Write a hlera_rchy of operatlons of the following expression in computer ptogramming C: 1EOF 1
B_Salary + Daily_Allowance > 8000&& eligible_code == 111 net_pay>10000 Write different formatted
input output used in For Tran programming language. [4+4]

Write a prograrn in C to calculate the frequency (F) for different values of capacitanees(C), for a certain
electrical circuit, with an inductance (L) and resistance (R), the dmnped natural frequ&ncy is given
by-F = \/((l/LC} (R2/4C ). Tt is required to study the variation of this frequency with capacitance
startmg from 0. 01 t0 0.1 in steps of b 01, and calculatlon should be, done -using user defined function. [8]

Wnte a syntax in C- progra.mmmg with example of the followmg scanf" single statement
"do....while", "strcpy”, structures with arrays. [4x2]

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

What are the importances of "Pointers” in C programming language? Write the output of the following
program. . [4+4]
# include<stdio.h> '
# include<conio.h>
void main()
{ intk;inta[]= {1, 2,3};int*b[3]; int **c[3];
int***d[3]; int****e[3]; int*****{]3];
clrscr();
for (k = 0;k<3; k++) ’ : ¥
{ bkl=atkckl=b+kd[k]=c+k
eki=d+k flk]=e+k;

}
for (k = 0;k<3; k++) :
{ printf ("%34d", *b[k]; printf ("%3d", **c[k];
printf ("%3d", ***d[k];  printf ("%3d", ****e[k];
* printf ("%3d\n", *****f[k];
}

}

Write a program to read name and age of 10 different students as the two members of a structure nanted
"students”. Display the name and corresponding age of the students sorted in an alphabetical order.  [8]

What are the inputs and outputs functions used with data files? Explain, error handling process during
reading and writing in a data files. [5+3]

Write a program in ForTran to test whether the accepted year is leap year, or not. (Hint: A year is
leap year if: the year is divisible by 4, but no* by 100 or the year is divisible by 400) - (8]

Xk kk
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10.

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

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

Define algorithln Write an algorithm for finding Jargest and smallest values from a list.  [2+6],

Draw a flowchart and algonthm to find roots of a quadratic equation (ax® + bx + ¢ = O)

Include all three conditions of the determinant. 0]

rite a program to read values from user and find sum until user types 0, also display
sum and average. : (8}.

.Vhy programmers prefer using user defined functions? What is merits and demerits- of
using functions in program? Differentiate actual and formal parameters used in functions.[3+2+3].

Write a program to take a list of values from user into an array. Pass the list to a function
which sorts the values in ascending order. Display the sorted list from main program. [3+5]

Write a prograni o represent complex 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 retumns it. Display the sum from

another function display(). : [10]
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. [4+4]
What do you mean by opening a data file? How is this accomplished? Explain fscanf,

tprintf, fread, fwrite functions. [1+3+4]
Explain the structure of a FORTAN program. Differentiate between arithmetic and

logical if statement. ' [2+2]I
Write a program in FORTAN to read two matrices from user, find their sum and display.

the sum. ) [8]

*kk
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4.

Candidates are requxred to give their answers in their own words as far as pracncable
Attempt All questions.

The figures in the margin indicate Fuil Marks.
Assume suitable data if necessar;.

. What is high level la:nguage‘7 What are the different types of high level languages? How
computer programming language C is different from FORTRAN? [1+3+4]

Write an algorithm and ﬂowchart of the d1$tance between two points (x,, y1) and (X2, y2),
governed by formula D = (X2 — x,) + (2 — OF Where, X, X2, Y1, Y2 are glven by user,

but should ot be zero. . e [5+5] .

Write a syntax used in C programmmg language for the followmgs ‘ ‘ : o [bd]

a) scanf{() * b) while '¢) struct ' l
—d)—if.-else e)—static

What are the s1gmﬁcant meanings of ‘&’ and “*’ established in C programming? How
can you differentiate between ‘called by value’ and ‘called by reference’ with example in

- C programming?. [4+6]
State with example how switch () function differs from user defined function in '
computer programming language C. L1}

Write a pseudocode to find the standard deviation of an array of values in C
programming. The array elements are read from the terminal. Use user defined functions -

to calculate standard deviation and mean. Standard deviation of n value is givenby 8] .

Where Xy, is the mean of the values.

Write a ﬁrogra.m in C programming language according to the output displayed below: (to
open a file named RECORD.txt for the n number of data where Cost, Service Charge 5%,

VAT 15%, and Total Cost must be calculated by program itself). [10]
Output is: » ‘

Ttem Code Description Rate Quantity Cost
001CT Computer 22,000.00 5 110,000.00
007M Cell Phone ' 8,000.00 ‘10 80,000.00
VAT 15% .

Service Charge 5%
Total Cost

Thank You!!! Visit Again



~
8. Rewrite program correctly and write output of the given program written in C
programming language below: (8]
# include stdio.h
# include conio.h
# include string.h
void mam( )
char arl[ll] { I, [P ) ‘E) (3N 1 (P’ ‘Ui ‘L’ 6C9 (H) ‘O’ GW’ GK }
char ar2[15] = “IoE, Pulchow %
char ar3[11] = {{‘T"},{‘O’},{‘E’ },
{c ‘},{‘P,},{‘U’},{‘L’},{‘C’},{‘H,},{‘O’},{‘W’},{‘K,};
clrscsr( );
{printf (“\nArray 1 = %c\n”, arl);
printf (“\nArray 2 = %c\n”, ar2);
printf (“\nArray 1 = %c\n”, ar3);
return 0
}
9. Describe the formatted input and output statermnent in FORTRAN programmmg language
with it’s syntax.
10. Write a program in FORTRAN to evaluate the following series: (8]
series.= 1/1' + 1/2* +1/32 + .+ 1m :

skok

- . B s 75,0 b ol L TR
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Candldata are requirzd to give their answers in their own words as far as practicable.
Attempt All questic:.s. '

The figures in ti:e margin indicate Full A/[arks
Assume suitable data if necessary.

a)

b)

What are’ the -demerits .of C programming? Flowchart is repreaentatlon of an
algorithm. Justify the statement w1th suitable e:xample . [2+2]

Draw a flowchart and then write a prograrn to read three sides of a triangle and print
area for valid dara and to print “Invalid data” if either one side of triangle is greater or

equals to the sum of other two sides. [Area = Js(s - a)(s b)(s - c)) whers a, b, c are

- three sides ands—(a+b+c)/2 - S ..[4]'
Describe the meaning of precedence: and associatively of operators with suitable '
example. How much memory is required for long integer and its range? [2+4]
Write a prog oram in C to calculate the sum of g1ven series up to the term given by the
user. {4
Y =1/2 = 2/%7 4+ 3 — e,

Distinguish between call by value and call by reference with example in C. _ 2]
Write a program in C to find trace and norm of a matrix. Trace is defined as the sum
of principal diagonal element; Norm is defined as square root of the sum cf the square

‘ of all the elements in matrix. . .. . o [6]
Classify the variable accordmg to the scope and extent (storage class) with C. 2]
Write a program in C which calculates F, where F= (a * b“) {.cl-and n is an integer.
For designing above program, use two functions, one calculates factorial and other .
calculates power of a number. (6]
Y hy pointer operator is called 1nd1rect10n operator? Give example. N E)
Write a C program to check whether the given string is palmdrome or not. Palindrome
should be checked by user defined function. : (5]
What are the differences between malloc( ) and calloc( ). When we use realloc( ). [2+41]
Write a C program to read n integer numbers in an array dynamically and create twe
functions to sort in ascending and descending order and dlsplay the result in the main
function. : [5]
Discuss how array of strings can be stored in array of pointer variable. {3]

Write a C program to enter the strings until the user enters “end” and display the list
of string in alpheabetical order using two dimensional array of character using
function. ' _ . [5]



8 a)
b)
9. v a)

b)

10. a)

b)

- Explain nested structure in C, with example.

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

How can we pass structure variable as a parameter in function. Ilustrate with an
example. o

Create a structure Student(Roll, Name, Address, Age) to store 10 different records of
students ' and another structure Marks Sheet(SN, Subject Name, Full Marks,
Pass_Marks, Marks_Obtained) within Student to store the records of 5 different

subjects. Write a program to enter the records of students and display the records with
the percentage each student have scored. -

In which condition unary operator is equivalent to assignment operator. Explain with
examples. ' :

Write a program in-C to create a file named “subject.txt” that stores subject name,

subject code and full marks where subject name and subject codes are strings and full

marks is float. Also display all the records stored in the file. Write. a program to keep
the records of 10 subjects and display all records from the file.

Kok sk

3]
(5]

12

(6]

(2]
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Subject: - Computer Programming I

v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. a) Why is C programming most commor{ly used in simulation? Do you agree that the )
compiler can produce the executable file directly itself? Elaborate your answer. [2+2]
b) Write an algorithm and a flowchart to read a five digit number and check whether the
"number is a palindrome or not. [2+2]
‘2. a) List different operators with their corresponding associativity in C. Mention the size
and range of signed long int and float. [2+1]
b) Write an interactive program that reads positive numbers until user enters “no” and
then sum the numbers divisible by 4 that lie between the range of 10 and 50 and
. finally display the count and the average value. [5]
3. a) Illustrate the formatted I/O string data. Why don’t good programmers prefer
goto-statement? Compare switch over else if-ladder. [1+1+1]
b) Write a program using recursion to conxputc the sum of the following series: [51
12-22+32-4%.... + (<1)™! n? without using pow( ) function. You should read the
value of n from the user.
4. a) How does a function optimize resources at the programmer and the machine side?
How does a function return value? Illustrate with example. - [142]
b) 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 average to the main functron {5}
5. a) Compare array with pointer syntactlcally and physlcally - 21 .
b) Write a program to compute the determinant of a square matrix of n' " order and 'then
check whether the given matrix is singular or not. You need to have two functions as
., read () and process ( )
6. 2 Whydo we need DMA? Explam the 51gmﬁcance of catloc( ) with example [1+1]
b) Write a program that reads positive integer numbers into an array dynamically and
. pass them to a function where odd numbers are filtered into another array and display .
the array containing odd numbers in the main function. . (6]
7. a) Mention the applications.of pointer. Illustrate the invalid and valid pointer arithmetic
on both data variable and pointer variable. (1+1]
b) Write a program that dynamically allocates two different strings and pass them to a
function where the second string is compared with the reverse of the first string on the
character basis and display the message in the main function. You are not allowed to
use the string functions. - [6]
8. a) Ilustrate the self referential structure and the position pointer. BRI
b) Write a program that illustrates passing function address to other functions directly
and using pointer. (6]
9. a) Sketch the bits assignment in a structure if you have 7 bit fields of 5 bits length each.
Justify the bytes consumption by above structure with reasoning. 21 -
b) Write a program to compute any two instant memory spaces in a format (Kilobytes:
Bytes: Bits) using structure. Build functions to add and subtract given memory spaces )
where 1XB = 1024 B and 1B=3 bits and display the results in the main function. (6]
10..2) D1fferent1ate Text versus Bmary mode of file. v {21
"~ b) Write a program that first appends the customer records ina bmary file and display '
the number of customer records as well as the contents from the file. The file name
should be given by user and dlsplay message 1f it does not exn
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v Candldatcs are required to give then' answers in then: own wopds as fax as practxcable

v’ Attempt All quesnons .
v Al questions carry equal marks.
/ As.s‘ume suztable data if necessazy

1. Ify (sin x)z’thenshowthat. '

'1) (1 x2)y, = XYI_Z 0.

i) (=% = (204X m__jf '

2. Statc Rolle s Theorem and venfy the theorem for f (x) =

.:..‘

'
tan x)

-3, Evaluatc x-—)O(

- T,

(x+3)

x/2 ’

9 Find the area of_ca,nglmp_oﬂham__asmse——

OR

[30]

copat,

Fmd—the volume of the solid formed by the revolutlon of the ca:dlmd r=a (1+cos€) about Lo B :

the initial line.

" Find center and eccentricity of conic x2 + 4xy_+ y?-2x+2y-6=0

Describe and sketch the graph of the eij"uation -;r =

‘OR !

P.97

10
3+2cosH



10. Find the condmon that the hne lx + my +n = 0 may be a normal to thc elhpse

2 2
X +%;=1

11. Show that the pair of tangents dtawn from the center of a hyperbola are its asymptotes

12 Solve the differential equatlon :x Yy tan?

13 Solve: }"-241‘:»;-1-3}yp2 =0 where p=-d-£

14. Solve the di_ffeténtia.l equation: x&--'i- ylogy =xye*"

+Xx-—=—-4y=
X =

*kk

5
s

AW Hedin

~ 15. Solve the differential equation: ng;)zi & RN ETTTET

P.98



. 16. Find the length of axes and ecentricity of the conic

14x? —4xy +11y> —44x - 58y +71=0 -
OR
1’)

-

Describe and sketch the conic r = 9
. / — I atal

01 - TRIBHUVAN UNIVERSITY Exam. _ 060 UL Y |
-~ INSTITUTE OF ENGINEERING ' Level BE | FullMarks |80 l
N anmm ation Control Division | Programme | All (Except BArch) , | PassMarks (32 |
Lo 2071 Shawan . , Year/Part | [Al Time 3hrs.
- i Sybject'; - Engineering Mathematics I (SH401)
R Candldates are required to give their answers in their own words as far as pracucable
4 AtremptAll questions.
v’ The figures in the margin indicate f‘g{l_@_{[w
v Assume swtable data if necessary.
A1 If y= log(x-i-\/a +x3 ) then showthat (a +X )yn+2 +(2n+l)xyn+l +n y,l =0 5]
2 State and prove Lngrange s Mean Value theorem B " | [5] |
B 3. .Eva]uate' x-—)H (smx)mx | o 5]
.',_"Fmd the asymption ofthe curve a 2y? +x y? -a?x? + 2ax> —x -'=.0’ [5]
. "., Fmd the radius of curvature at the origin for the curve X+ y = 3axy —_ e —
6. Evaluate dx . - S AR 1
R e ™. C_‘t-,x' . :
=T Apply dlfferentlatlon under mtegra] sign to evaluate E —dx - [5]
Y _3n-4 A
g
“"*'9. Find the area bounded by the curve x? = 4y and the hne X = 4y 2
_OR
o .- - Find the volume of the solid generated by the revolunon of the. card101d r=a( l-cose)
‘# . gbout the initial line.
| 10. Solve: Sinx% + ycos‘x = Xxsinx [51 -
X ‘ o
- H : dy P
L _11 Solve: xp’ —2yp+ax 0'where p—gx—- 5]
2 A
. SQ‘I‘V’E'—A—X#‘L-F)_' xZe™ (51
13 SOIVC xz.q.z.l_xgy--!-y:logx ’ [5]
Y > S o L _
14, Transform the equation X% —2xy+y? + x—’3‘y =0 to axes through the point (-1,0)
- parallel to the lines bisecting the angles between the original axes. ‘ [51
- 15.Find the center, length of axes and the eccentricity of the ellipse
2x2 +3y% - 4x—-12y +13=0 - 5]
3]
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2071Chaltra  [(Few/Part [T | Tine 3 hs,

INSTITUTE OF ENGINEERING Level - BE - ' |Full Marks - | 80

f\\'\\

Pt
.

Sub]ect - Engmeenng Mathemanes I (SH401)5:- £

E Candldates are requu‘ed to glve their answers. in thelr own words as far _ prachcable
B Attempt All questxons . s , T
All questions carry equal marks
Assume mrtable data if necessary.

State Lelbnxt)’s theorem on. Lexgher derivatives:
If y =sin (m sin” x) then show that -

(l—x )ym (2n+1) XYnt1 + (m -n 2=

- Assurning the vahdlty of cxpanswn, f'md the expansmn ‘of the ﬁmct:on ] by Maclaurin's
e . +€ . ‘_. .
theorem. - SR, - S
" xc{j-‘ (+x)log(l+x)
Evaluate hm ,_ . ’x.z
_Fmd the asymptotefi)f the curve v +2xy +x? y y+1=0 N "*"_7; ’ )

: Find the radius of cuzvature of the curve y X (x 3) at the pomls where the tangent is .

= a(1+cosB) about its base.

P.99

? 3
" parallel to x-axis N
- OR :
Find the pedal equatnon of the curve ’=a cosZG *” )
T 6. Show that — N
IS £x+~Ja —x? 4 - N
T Apply dlfferentlatnon under mtegral sign to evaluate J; dx A
o (a”sin? x +b* cos? x)’
8. Use ,ga;nm_a functlon to prove t hat .L__ff)"l/?" = n /3
9. Fmd the volume or surface area of solid generated by revolvmg the cycloid x = a(B+sind),



‘ S , . 1 2 o . _
to.1£. the lxne lx+my+n=01< is normal to the ellipse .Ei‘+%i'=lthen show that
a,2 b ( bz) . :

P ‘”2 'n?‘

1 1 Solve thc locus of 2 point which moves in such a way that the dlfference of its- dlstance from SR
two fixed pomts is constant is Hyperbola. : e :

: 2 ; . 3
12 Solvethe dlﬂ'erentlal equatlon xfi—jl+2dy =6x i R e '
g ) &y - T —
" 14."Solve,y =yp" +2px where P=7
S 2, : :
-15. Solve: ..d—%+3£x+2y =e™*sinx v
16. Describe and sketch the graph of the equationr:—-E—_-' . oy D
e OR T _
Show that the conic section represented by the equation o

14x —4xy +11y? —-44x - 58y+71 0 is an ellipse. Also ﬁnd lts center, eccentnclty, latus

-7 rectuns and foci
T

LR

‘ v%’ LN

P.100



/ o TRIBHUVAN UNIVERSITY  Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks : 80
& Examination Control Division | Programme & All (Except B.Arch) | Pass Marks | 32
‘ 2071 Shawan Year/Part | 1/1 Time 3 hrs.
Subject: - Engineering Mathematics [ (SH401)
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. fy= log(x +va? +x? ) , then show that (a2 + xz)yn+2 +(2n+Dxy, . + nzyn =0 (5]
2~ State and prove Logrange’s Mean Value theorem. [5]
' lim
3/ Evaluate: x — [T (sinx)*"" (5]
4~ Find the asymption of the curve a’y?+x%y? —a?x?+2ax’ -x* =0 - [5]
5. Find the radius of curvature at the origin for the curve x> +y> = 3axy*;,/
6. Evaluate I Vx dx / [5]
\[; ++a-x
- e ¥ _ e—bx
{\7 . Apply differentiation under integral sign to evaluate f dx [5]
: X
." 4 3n—-4
8. Using Gamma function show that I sin* x cos? x dx = % (5]
. =0
9. Find the area bounded by the curve x? =4y and the line x =4y -2
"OR
Find the volume of the solid generated by the revolution of the cardioid r = a (1-cos0)
about the initial line.
Ll})/S&ve: Sinxiy—+ yCcOsSX = XSinX [5]
dx
2 dy
er: xp” —2yp+ax = 0 where p = e [5]
.“‘A X
sz dy 2_3x
12, 80lve: —--2—+y=x"¢ 5
Jpsfve: T3-2T 4y [5]
d’y __dy
N Bl A -
y/s(olve. X v X i +y=logx [5]
1 ransform the equation x2—2xy+y2+x-3y=0 to axes through the point (-1,0)
parallel to the lines bisecting the angles between the original axes. [5]
15 Find the = center, length of axes and the eccentricity of the ellipse
2x? +3y* -4x-12y +13=0 [5]
. Find the length of axes and ecentricity of the conic (5]

14x% —4xy +11y? —44x - 58y + 71=0

Describe and sketch the conic r =

OR
12

2—6cosO

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

All questions carry equal marks.

Assume suitable data if necessary.

i

AN NI NN

\/IfY = Sin(m sin'x), then show that (1- xz)y,,,r2 —-(2n+1Dxy, . +(m? - nz)'yn =0
' X
as far as the term in x°

2. Apply Maclaurin’s series to find the expansion of o
' +e

X
lim X Tanz
3. Evaluate: x —> a(2 - ——)
. a
4. Find the asymptotes of the curve x(x—y)* -3(x* -y*)+8y =0
: 2 2 2
5. Find the pedal equation of the curve x3 +y3 =a?

6. Apply the method of differentiation under integral sign to evaluate J.lg-%—(l-%al—;—ld
+b“x
Tlog(1+x?)

7. Show that J'
1+x2

dx =nlog?2

8. Use Gamma function to prove that I I
0 (1-x5)¢

9. Find the area of two loops of the curve a’y? = a.?g(f -x*

OR
Find the volume of the solid formed by the revolution of the cycloid

= a (B+sindb), y=a (1-cos 0) about the tangent at the vertex.
-1
L),C)./Solv:s: the differential equation (1+y?)+(x—e™ ¥ )-—}i =0

dx
¥ _1-Solve: y-3px+ayp? =0
olve: (D? -2D+5)y =e**.sinx
13. A resistance of 100 Ohms, an inductance of 0.5 Henry are connected in series with a
battery 20 volts. Find the current in the circuit as a function of time.

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

15. Show that the locus of a point which moves in such a way that the differences of its

distance from two fixed points is constant is a hyperbola.
16. Find the center, length of the axes and eccentricity of the conic

2x2 +3y2 —4x —12y +13=0
OR

10cosecO N

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

2cosecO+3
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Subject: - Engineering Mathematics I (SH401)

~ v/ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v’ All questions carry equal marks.
v Assume suitable data if necessary.

Al Ify=log (x+ w/(a2 +x?) show that (a2+x2)yn+2 + 20+ 1)XYpe1 + nlyn =0
—2. State and prove Lagrange's Mean Value theorem.
lim : I
3 If x oy 0 25X 3sm2x
tan” x

4. Find asyniptotes of (xz-yz)2 - 2(x*+yH) +x-1=0

is finite, find the value of a and the limit.

/3

(5. ‘Find the radius of curvature at any point (x,y) for the curve x*>+y*’=a’

sinbx

6. Prove that J:n dx = —g(b >0)

X

: ] ) 2a e
7. Use Beta and Gamma function to evaluate jo x° \[Zax—~ x? dx

8. “Evaluate

e " sinbx , e . .. .
r ——————dx by using the rule of differentiation under the sign of integration.

X

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 xzy = a* (a-y) and the x-axies
_<10. Solve the differential equation dy =Y ftanX
g : dx x X

-11. Solve the differential equation xg—y— +ylogy = xye*
N X
2
~12. Solve the differential equation Q——Z +2 dy et +e
' dx dx
13. Solve y = px- y/m? +p? where p = EZ . —
X
OR
A resistance of 100 ohms, an inductanc_e_\ of 0.5 henry are connected in series with a
battery of 20 volts. Find the current in the cim\uit as a function of time. 2 e

<~ 14. Solve 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.

22
-15. Find the equation of ellipse of the form —7-{—2- + X’E‘ =1 where a>b
N
16. Describe and sketch the graph of the equationr = 4secd
‘ Co 2secH-1

% skok
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. Newton’s law of ,ooLng states “Ths

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

All questions carry equal marks.
Assume suitable data if necessary.
Ify= Iog{x + +x7), show that (a® + x Nyp o2 + 20+ DXYns1 + 07y, =0

State and prove L a?,w'lvc s mean valuc theorem.

) IJ.IT. \ 1/x
Evaluate: EEE—X— [
x=>0 x )

. . . B , 2 b) - . . \
Find the asymptotes of the curve (x* — y)(x+ 2v+ 1} +x +v+1=0.

: 22 :
Show that for the eliipse 5 LA , the radius of curvature at the extromiiy of ihe
2l Bl
major axis is *‘qu:-zl to half of the latus reatuin..
n/2 '
Tvalnate: | —:—.:».--w.
6 ] + \/‘-dﬂ ~,

Use Gamma function 1o prove that

o  .x  - 1
sing melbod of differentiation wnder integral sign, evaluate: |-—— —- dx.
PO
Find the ar=a bounded by the cardioid, r = a(1 + cost
LZEN

Find the volume r)f t’}@ solid formed by revsiving the cycleid x = 2{8 + i)

v =2a{l + cosd) about 25¢
rind the ar‘cie through which the axes nmmst be tumed so that the sguaticn
ax” "‘2"!.)(}’"‘1“ = 0 may becoms an equaticn .’rw.v‘éng £0 I INVGIVIng Xy

n

N . y 2 - ~ ?. A Y - Vs ~ —_— Y
. Fmnd the centze 57 the conic 3x° + 8xy —3y" — 40x — 20y + 50 = 0. i

s B

. 3 gy
Soive the d_ erential equation (x +y+ 1) = =1.
dx

. Find the general solution of the differential Pcuatlnn P’ - 4xvp + vV =0.

. Find the general solution of the differential equation: (D” + 2D + 1}y = ¢" tos X.

teraperature of an chjec
proporiional to the dirfes ‘ence of tan’w atures betweet t’r i
Sw"posmg water at a temperature 100°C cools to 807
intained at 30°C, find when the temperature of water wil bec re 40 C.
OR
: 1

Solve x 2 47 ey —-4x =+ 0y =
dx? dx

3N
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

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

. If y=acos (logx) + b sin (logx). Prove that xz.y.1+2+ @n+D)x .y + (n2 + 1)y, =0.

State and prove Rolle's theorem.

Lt (a+bcosx)x—c.sinx

Determine the values of a, b, ¢, so that G
: x—>0 X

=1.

Find the asymptotes of the curve (x + y) (x+2y+2)=x+9y-2.

5. If e; and e, be the radii of curvature at the ends of a focal chord of the parabola y = 4ax

10.

11.
12.

13.

14.

15

. Derive the equation of Ellipse in the standard form.-
16.

prove that e, + e, = (2a) .

2
Prove that j_}(_t:a_rlx__ dx = T .

SeC X +Cos X 4
Apply the method of differentiation under integral sign to prove:
’f _ (@’ +b?)
3 (a’sin x+b2 cos? x)? 4a°p®

Use Gamma function to prove that J.;d—x—lﬁ =2
0a-x " 3

Find the area Bounded by the curve x*y = a’(a—y) and the ¥ axis.

OR

Find the volume of the solid formed by revolving ihe cycloid x =}(0 + sinb),
y = a(1l + cosB) about its base. :

Solve the differential equation: (1 + y*) + (x — e’ ) j—y =0.
: Cdx
Solve: xyz(p2 +2)=2py +x°

solve : (D? = 2D + 5)y =e* sinx

dy
dx

2
Solve the differential equation: x* g—y +4x—=+2y=¢"

What does the equation 3x* + 3y* + 2xy = 2 becomes when the axes are turned through an
angle 45° to the original axis.
‘ OR
. ' . 10cos ecO
Describe and Sketch the graph of the conic 1 = ————.
2cosecH +3

Find the equation of tangents to the hyperbola 3x* — 4y* = 12 which are perpendicular to
the line x — y + 2 = 0. Also find the point of contact.

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

v

v Attempt All questions.

v Thefgures in the margin indicate Full Ma vks.
V' Assume suitable data if necessary.

N .
1. Ify=e*™" %, prove that (1 + x})ym 42 + (20X + 2X — 2)ys+1 +n(n + 1yn = 06

2. State and prove Lagrange’s mean value theorem.

1
lin i X
3. Evaluate m [sm x)x

X =0 X

4. Find the asymptotes of the curve (x +y)X(x +2y+z)=x + 9y — 2.

5. Find the radius of curvature of the curve r=a(l — cosf). .
6. Apply the method of differentiation under integral sign to evaluate ro tan (ax)
0 x(1+x )
. ‘ w2 sin® xdx 1
-~ T.=Provethat . ———=—1log(vJ2 +1).
o JO SINX +cosX /2 g(J— )

-8: Use Gamma function to prove jonlé cos® 30.sin” 60 = _Slt_

192 ~

9. Find, by method of integration, the area of the loop of the curve ay2 =x* (a-x).

10. Sotve the differential equation (1+x )—(i— +y=e™ '
_ ¥

11. Solve y = yp* + 2px, where p = dy/dx 5
12. Solve (D’ 3D +2)y=x’+x §

D e

13. Newton’s law of cooling states that the temperature of an object changes at a rate
proportional to the diiference of temperature between the object and its surroundings.
Supposing water at 100°C cools to 80°C in 10 minutes, in a room temperature of 30°C,

find when the temperature of water will become 40°C?

OR

2 -

Solve the differential equation x’ 2 47y X dy +y=log
dx? dx

14. Find the condition that the line x + my +n=0 may be the tangent to the elhpse —_ + oZ =
a’

15. Derive the equation of a hyperbola in standard form. §

X.

y

16. Find the centre, length of axes and eccentricity of the conic 2x? + 3y* —4x — 12y + 13 =0.

OR

Identlfy and sketch the conic r = — 1—0———

3+2cosd

*ok ok

3

1.5

S

J

D |
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INSTITUTE OF ENGINEERING Level : BE " Full Marks 80
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2066 Shrawan Year /Part I/ ' Time 3 hrs.

Subject: i \/Tathematicé I

SENENENRY

Lo b
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AN

I ~1

(..po

10.

11.

y—

VSIS

=

Candidates are requlred to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full | kfatks
Assume suitable data if necessary.
Find the angle of intersection of the pair of curves I* = a” cos nf and 1" = 2" sinnf. (5]
OR
E . 2 N 2 <
If y=a cos(log x) + b sin (log x). Prove that x*y,+2 + (20 + Dx.Vn+1 + (x> + 1)y, =0
State-Rolle’s theorem and verify it for the function f(x) = x.(x + 3).e™?, x e [-3, 0] 3]
at  (1+x)"* - :
Evaluate: drx -e [1+4]
x—0 X ‘
. A cone is circumscribed to a sphere of radius r. Show that when the volume of the cone is
least its altitude is 4r and its semivertical angle is sin™'(1/3). S . [5]
Find the asymptotes of the curve (X-%-y)?‘.(x +2y+2)=x+9%y -2 - (5]
) OR ;
Find the radius of curvature at any point (x, y) for the curve X+ R ="
Integrate any three ~ [10]
1 log(1+ x
2 f by logll+ %) )
(1 + *c) 0 1+x?
7 . d/} i,'nlz Jeotx dx
Slee™ o 1h Jootx
4
Evaluate j x’dx by the method of summation. ' : 3]
1
Obtain reduction formuia for ifcotn x dx and hence integrate Icot7x dx. r3]
OR
. . ) 0 _x4 5. 0 -X4 e T
Using Gamma function show that Je X dx x j’e Jdx = Kﬁ
‘ 0 0 -
Find the area bounded by the cardioid r = a(1 + cos0) [5]
OR '
Find the volume eof the solid formed by revolving the cycloid x = a(® + sind),
y = a(1l + cosB) about its base.
Solve any three of the following differential equations. [15]
\ T 7 . dy :
a) xdy—ydx:\/:\"+y2 .dx b) x?%-y.logyz*xy.ez
X
¢) y—2px +ap-.y=0 d) (D*-3D+2)y=¢" .
If the axes be turned through an angle tan® = 2. What does the equation 4xy — 3x° = a’ -
becomes? - !
. Find the equation of an eliipse in the standard form. [3]
JIf e and =, ure the eccentricities of the Lyperbela, and it conjugaté respectively. Then
R £37
prove that —5 + — = 1. (3]
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Subject ~ Mathematics I
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10.

11.

12.

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

The figures in the margin indicate Full Mar. Its

Assume suitable data if necessary.

Find the angle between the curves r = a sin 26, r=acos20.

' OR
Ify=(x*-1)", prove that (> = 1)yn+2 + 2Xyn+1 —n(n + 1y, =0
State and prove Lagrange’s mean value theorem.

1

lim
. Evaluate: (cot x)'°8% .
. x—>0

Find the surface of the right circular cylinder of greatest surface which can be inscribed in
a sphere of radius r.

. Find the asymptotes of the curve -V (x+2y+ D +x+y+1=0.

OR
m
Show that the radius of curvature for the curve ™ = a™ cos m9 is —
(m+r
Integrate any three:
cos xdx /4 sin260d6
R b) j A _SInchdy
(I1+sinxX2+sinx) 48+cos* o
nt2 Jeot xdx d) J'Z dx
1++Jcotx
! o
Evaluate 4[0 \/Idx by the method of summmation.
Obtain a reduction formula for J[sec“ x dx and hence find Isec“ x dx.
OR
1
Evaluate I i—
0 (1 _ X6)|/6
Find the area of a loop of the curve a’y* = a’x? — x".
| OR
2 2 2
Find the volume of the solid genexatt.d by revolving the astroid x3 + y? =a? about the

axisof x. ‘
Solve any three of the following differential equations.

a) BQy-Tx+7dx+(Jy-3x+3)dy=0
b) cos x dy = y(sin x — y)dx

c) pz—py+x=0;wherep=3—y - -
X
d) (D’-3D+2)y=x>+x

Find the changed form of the equation 3x” + 3y* + 2xy = 2 when the axes are turned
through 45° the origin remaining fixed.

The line x +y = 0 is a directrix of an ellipse, the point (2,2) is the corresponding focus. If
the eccentricity be 1/3, find the equation of the other directrix.

. Find the equation of the hyperbola in the standard form

¥tk

(3]

(5]

(5]

(3]
(5]

(10]

[15]

(3]

(]
(3]

4

. o

—]

—)

-y 1

1
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02, TRIBHUVAN UNIVFRSITY Exam.

o INSTITUTE OF ENGINEERING Level | BE Full Marks | 40
Examination Control Division | Programme | All (Except B. Arch)| Pass Marks. | 16
2072 Kartik Year/Part [1/1 Time | 3hrs.

Subject: - Engineering DrawingI (ME401)

Candldates are reqmred to give thcn' answers in their own words as far as pracncable
Attempt All quesnons : Do ‘
The figures inthe margin mdz('ate F ull Marks

Assume swtable data gf necessary :

«\\j\

Draw two c1rcles w1th radn 15 mm and 20 mm respectwely w1th their centers lyingona - -
honzontal ling and 60 mm apaﬂ Draw an arc tangent of radms 40 mm outsxde to both the s

b

o

.
A | ‘ 2

‘3. Plctonal v1ew of an. object 1s shown in ﬁgnre below Draw (w1th dlmensmn) 1ts L
(a) sectlonal ﬁ'ont wew (b) sxde view and (c) top view. : e [15} -

b




4, Complcte the gwen orthocrraphlc views of geometncal sohd cut by plane shown in fi gurc -
below and develop the complete surfaf‘es S {101

i i
. . ) ‘ . N
~~ 5. Draw the lines of intersection of the surfaces of geometrical solids shown in figure below: 151

-

P.142

N i
TR




02 . TRIBHUVAN UNIVERSITY Exam. ew 1 3

INSTITUTE OF ENGINEERING | Level IBE ' = Full Marks 40
Exammanon Control Dwxsmn Programme | All (Exceﬁ B.Arch) | PassMarks |16
2071 Shawan ' : Year/Part [I/1° it Time = |3hrs.

_ " Subject: - Engmeenng Drawmg I (ME401 ) :
: / ‘Candidates are reqmred to nge thelr »ans ers in their own words as far as practlcable
v Attempt All questions. v
- The f igures in the margin mdzcate Full Marks _
. -/ Assume suztable data zf necessary. B

1 Flgure below shows a stralght line and a. clrcle' Draw an arc of radlus 18 mm tangent to :" ;
' both the glven lme and cxrcle and outsxde to the grven cu'cle e Lo Bl

o
|
cl
i 34
&
45 1
g
3 Plctonal view of an object is shown in ﬁgure below Draw (w1th dunensmn) its (a)
sectional ﬁ'ont view, (b) sectional side viewand (c)top view. . - [15)

P145%



4. Draw a conq:lete or&;ographlc drawing of a sohd cutbya plane as shown in ﬁgure below

-Find the true shape of the section. Then develop lateral smface of the sohd - [12]

.-[?5].

00
ol

*okok

P.146



62 - TRIBHUVAN UNIVERSITY Exam. Re
INSTITUTE OF ENGINEERING Level | BE Full Marks |40
Exammatmn Control Division |Programme | All (Except B. Arch) Pass Marks | 16
2071 Chaitra : Year/Part |1/1] Time 3 brs.
- Subject - Engmeenng Drawmg I (ME401) e
g
v Candxdates are required to give their answers m thexr own words as far as practxcable ki
Y Attempt All questions. , . U %
v’ The figures in the margin indicate Ful[ Marhs v A . : SRR
/ Assume san‘able data gf necessary. : E . o SR T

[3] b

‘ l. Construct an elhpse havmg a major axxs 80 mm and mmor axns 60 mm.

2. Top view ofa strcnght Ime RS and the front view. of its'end R are shown in figure beiow
.. Complete its projection if it is mchned at 30° to the HP Also determmc its true length and

true mchnatlon thh the VP N [5] T [':ﬂ: ,
I , i
N ; - .ﬁ .». i 2 . — _—y - - - . - e — —— - :
L { v i
! X —0Q . o |
RN BN , i
I ‘ ¥
- RS - , e
- ) e
' ¢ L N Tg
- ) i S ' {:‘
3 Draw orthographlc ymjechons w1th full sect:ona! ﬁ-ont v1 top view and sxde view of the - - "
ngen obJectshown mﬁgure below A A [1 5] - ‘

e 4
!
i

~ P.139



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

-z

Bl

-

C kkk

P.140



02 - TRIBHUVAN UNIVERSITY Exam.
' INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 16
2076 Chaitra Year/Part [ I/1 Time 3 hrs.

Subject: - Engineering Drawing 1 (ME401)

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

A VRNNEN

1. Draw an involute of circle having diameter of 40 mm. [3]

A regular pentagonal plane ABCDE of 20 mm side has its edge BC resting on the HP. Its
plane is perpendicular to the HP and inclined to the VP at 45°. Draw its projections when
its corner nearer to the VP is 18 mm in front of the VP. [5]

N

3. Draw orthographic projections with full sectional front view, top view and side view of
the given isometric drawing in figure below. [15]

Through holes




5.

. 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.

20,

20

|
60

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

A/

8 <

Aok K

(12}

(5]




02 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examinaﬁon Contr 0] DiViSiOll Programme glll\r(fl)l‘)c ept Pass Marks | 16
2069 Chaitra i Year/Part ;1/] Time 3 hrs.

Subject: - Erigineering Drawing 1 (ME401)

v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
Draw one turn of a helix of pitch 60 mm on a cylinder of diameter of 40 mm ' [4]
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 _ [6]
o]
aa= 5mm
ag =30mm
C  pb=45mm
E/ =
a b Gy~ bh=5mm
cdex =18nm
cG =40mm
ab =31mm
a ba =45mm
fig-P.2 c

3. Pictorial view of an object is shown in figure P.3. Draw its (a) Sectional front view (b)
Side view from the left and (c) Top view. Also dimension the views. [14]

fig-P.3



4. A square base pyramid is cut by an inclined cutting plane py and horizontal plane ps as
shown in figure p.4. Draw the lateral surface development of the lower portion of solid. [10]

100

Px !

55

AN

S
%0'//

<
fig-P.4 R

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

6]

60

All dimensions are in mm

I
W NAAT |

fig-P.5

*RK



INSTITUTE OF ENGINEERING Level BE Full varks | 40

02 TRIBHUVAN UNivowolTy . | Exam. | Reaulpr 0 ok

2068 Baishakh . Year / Part I/ Time BED

AV NN N

~ ‘Subject: - Engineering Drawing I

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

The figures in the margin mdzcate Full Marks.

Necessary figures are attached herewith.

Assume suitable data if necessary.

1. Draw a cycloid with the diameter of the generating circle as. 50mm. - 4]

[

A line AB, 90mm long is inclined at 45° to H,P. and its top view makes an.angle of 60°
with V.P. The end A is in the H.P. and 12mm in front 6f V.P. Draw 1ts front view and
 find its'true inclination with V.. ~ - - : [6]

. “Draw orthographlc projections with Fuil Sectlonal Front VlCW Side View and Top VICW
o pxctonal drawing as shown mFlgureP 37 . o ©o[14) -

Through holes
1

Fv

All dimensions are in mm

Figure P.3.




4. Meke a complete orthographic draving of the solid pyramid cut by a p'ane -5 shown in
: Figure P.4. Find the true shape of the section and construct development of the solid
below the cutting plane. : - {10]

Py

100

55 J

All dimensions are in mm.

P.z '

€36
: : Figure P4
‘ 5. Draw thz; given'figure as shown in Figuf; P.5 and complete the intersections. ~ { - [6]
w;"” - & 3

Figure P.5



02 | TRIBHUVAN UNIVERSITY Exam. Regular/Back
INSTITUTE OF ENGINEERING Leve! BE Full Marks | 40
Examination Contr()l DiViSiOll Programme gl‘!\(’s;\(c\em Pass Marks 16
2667 . .iach !_l.é_;l }7_.3‘“.: _I- ,Il,.,-_. S— ]r ‘.“_ ~_~m,~~‘“:,:1 rbw ..Mi

Subject: - Engineering Drawing I

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

v’ Attempt All questions. ,

V' The figures in the margin indicate Full Marks.

¥’ Assume suitable data if necessary.

1. Draw a parabola with double ordinate 100mm and axis 60mm. [4]
2. A regular hexagonal lamina, of 20mm side, rests on one of its sides on horizontal plane. It

is parallel to and 11mm away from vertical plane and it is in first quadrant. Draw its
projections. :

[7]
3." Draw the views with dimensions of the object given below with full sectional front view,
half sectional side view and top view. [15].

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 angle of 45° 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 pyramid. (8]

5. Draw the given views of assigned form and complete the intersection. [6]
TN

=

$50




02 TRIBHUVAN UNIVERSITY Ekam. T Back:

Examination Control Division | Programme | BCE,B.Agri. | Pass Marks | 16

INSTITUTE OF ENGINEERING Level BE | Full Marks 40

2066 Jestha Year/Part |I/1 _ Time | 3 hrs.

Subject: - Engineering Drawing I

AN NN

=
L]

(a)

(b)

* P.4. Find the true shape of the section. Then develop the surfaces of the solid.

Candidates are required to give their ariswers in their own words as far as practicable.
Attempt All questions. , ' -
The figures in the margin indicate Full Marks.

Necessary figures are attached herewith.

Assume suitable data if necessary.
Draw an involute of a rectangle 30 mm x 20 mm. : 3]

A thin sheet of shape as shown in Figure P.2 is resting on its side AB on the HP such
that it is perpendicular to the VP and inclined to the HP at 45°. Draw its projections
when the corner nearest to the VP is 20 mm in front of the VP. [S]

Pictorial view of an object is shown in Figure P.3. Draw the sectional front view, top
view and side view for the object and dimension it. [8+4+4]

Draw a complete orthographic drawing of a pyramid cut by two planes (horizontal

plane and plane inclined to HP at 45° and perpendicular to VP) as shown in Figure
[4+4+8]

‘OR

Draw the lines of intersection of the surfaces of geometricai solids shown in Figure

P.5(). [10]
Top views and front views of line AB and BC are shown in Figure P.5(b).Determine
true angle between two line AB and BC. _ [6]

40

70

A
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2066 Shrawan
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’

Exam. Regular / Back

Level BE FulkMarks |40
BEL, BEX,

Programme | BCT,BME, | Pass Marks | 16
BIE
I/1 Time 3 hrs.

Year / Part

Subject: - Engineering Drawing I

v

v’ Attempt All questions.

V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1.

2. The front view ‘of a 75mm long line measures 55mm. The line is parallel to the HP and
one of its ends i§ in the VP and 25mm above the HP. Draw the projections of thc lme and

~ determine its inclination with the VP.

front view, (b) side view and (c) top view.

20

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

Draw a parabola with double ordinate 100mm and axis length 80mm.

Figure P.3

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

Find the true shape of the section. The develop the lateral surface of the solid.

3 Plctonal view-of an objcct is-shown in Figure P.3. Draw (with dimension) its (a) sectional -

. [3]

B

-"[16)

(121




S. Draw th2 lines o. 1.cisection of the surfaces i geometrical solias snown in ¥igure P.5. [0)
& - - - -
-}
¥
. o6 J_
0 ! .
0
o~
)
100
Figure P.5 ‘

vS eiq s ,

- —— e —

|
Figure P.4

30




25 o TRIBHUVANUNIVERSITY ~ . - Exam., .  Back.

NENRN

* INSTITUTE OF ENGINEERING | Level BE [FullMarks™ [ 40 =|
Examination Control Division | - | BEL, BEX,
Programme | BCT, BME, Pass Marks | 16
S - BIE .
2066 Jestha Year / Part 171 Time 3 hrs.

| Subject: - Engineering Drawing 1

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

The figures-in the margin indicate Fult-Marks.

Assume suitable data if necessary-- =~

1. Draw an involute of circle having diameter of SOmm. [4]

A line 65mm long has its one end..lSmin above the horizontal plane and 20mm in front of
the vertical plane. The other end is 35mm above the horizontal plane and 60mm in front
of the vertical plane. Draw the projections of the line and determine its inclination with

N

both the planes. _ _ (6]

3. Pictorial view of an object is shown in figure 1. Draw (with dimension) it’s sectional front
view, side view and top view. A , _ [12]

R0 ' a . Figurel
: N | __

4. Draw a complete orthographic drawing of a hexagonal prism cut by a plane as shown in
figure 2. Find the true shape of the section and develop the surfaces of the solid. [12]

5. Draw the lines of intersections of the surfaces of geometrical solids shown in figure 3. [6]

- 450

;4 o . - 7<i o
\ ;Li//

[ w

.55

L

N
!
!
|
!
T
n







02 TRIBHUVAN UNIVERSITY - Exam.

INSTITUTE OF ENGINEERING Level

Examination Control Division | Programme

- Regular / Back

BE Full Marks | 40
BCE, B.Agri. | Pass Marks | 16
I/1 Time 13 hrs.

2066 Shrawan. Year / Part

Subject: - Enginceﬁﬁg Drawing I

Attempt All questions.

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

ANENENRN

1. Draw aregular pentagon on a circumscribing circle of 60mm diameter.

N

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

A line AB 80mm long is inclined at 30° 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 10rnm above H P. and 20mm

in front of V.P.

3. Pictorial view of-an obJect is shown in Figure 1. Draw its () Sect10na1 front view (b) Side
: [4+4+4] -

view and (c) Top view. Also d.1mens1on the views.

Figure 1

-

SR s

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.

20c

15

40

20

50

Figure V.4

(4]

5]

> »’?,7‘-. .e

[12]



5. Draw the lines of intersection of the surfaces of geomeirical solids shown in Figure P.5. 7]

1

B

100

2
-
: a
Figure P.5
o TTE
!
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25 TRIBHUVAN UNIVERSITY | Exam.

Regular/Back

INSTITUTE OF ENGINEERING | Level

Fxamination Control Uivision Programme

2065 Shrawan. : Year / Part

-

BE Full Marks |40
BEL, BEX, T
BCT, BME, BIg | F2ss Marks | 16
I/ I Time 3 hrs.

Subject: - Engineering Drawing I

Az:temptAll questions.
The figures in the margin indicate Fi ull Marks
Assume suitable data if necessary.

"\'\\*\_.,.._‘__ o

N

.AB.

. d1men51on it.

. Draw aregular pentagon on a circumscribing circle of 60mm diameter.

A straight line AB 55mm long‘ makes an angle of 30° to the H.P. and 45° to the V.P. the
end A is 12mm in front of V.P. and 15mm above H.P. Draw the projcctions of the line

Fig-2

’Candldates are reqmred to give their answers in their own words as far as practicable.

3. Plctonal view of an object is.shown in ﬁg—l Make a complete orthographlc drawmg and

i

-[51

[14]

Da



e

ey

" OR

. a) Draw the given view of assigned form and complete the intersection. Refer fig-3.

: Fig-3

b) A square lamina ABCD of 25mm side is perpendicular to V.P. énd inclined to H.P. at

45°, It rests on its side BC in HP. Draw its pro;ectlons when corner C is 12mm in
fl““l\. of the V.P. :

¥k k

) 55_‘./-.% ‘:'%-‘]_i
? ? g
& ’:
& v
;‘fn §
g &

(6]



24- . TRIBHUVANUNIVERSITY Exam. _ JEY 061 Batch
 INSTITUTE OF ENGINEERING Level _ BE | Full Marks | 80

Examination Control Division | Programme | 57 ™ *°T B®) pass Marks| 12

2072 Kartik Year/Part [I/1 . Time 3hrs. -

Subject: - Engineering Physics (SH402)

AN RN

f—y
.

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

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

Dlﬁ'ercntlate between bar pendulum and toxslonal pendulum. Using a torsional pendulum
derive a relation for modulus of rigidity of the metallic wire.

OR

Compare the damped and forced LCR oscillation. Derive the differential equation of
forced em-oscillation and compare it with driven mechanical oscillation

Show that in a bar pendulum, minimum time period is achieved if radius of gyration is
equal to the distance of point of suspension or point of oscillation from center of gravity.

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

4, Two thin convergmg lenses of focal lengths 3 cm and 4 cm respectively are placed

coaxially in air separated by a distance of 2 cm. An object is. placed at 4 cm in front of
first lens. Locate the positions of the principal points and final xmage

What is polarization? Derive the relation for plane, elliptical and cucular polarized light.
OR

What are the coherent sources of hght‘7 How such sources develop in lab? Show that the

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

proportional to the natural number.
Define acceptance angle and numerical aperture. In an optical fiber, show that Numerical
Aperture (NA) = fLeoe V(24), symbols have their usual meanings.

In a Fraunhofer Single slit diffraction, a convex lens of focal length 20 cm is placed just
after a slit of width 0.6 mm. If a plane wave of wavelength 6000A° falls on slit normalily,
calculate the separation between the second minima on either side of central maximum.

Calculate the minimum no of lines per cm in a 2.5 cm wide grating which will just

resolve the sodium lines 5890 A and 5896 A in second order spectrum.

A thin ridg'made of plastic of radius R is uniformly charged with linear charge density A

Calculate the electric field intensity at any point at an axial distance y from the center. If

electron is constrained to be in axial line of the same rmg, show that the motxon of

electron is SHM. S
OR

.- Discuss the behavior of dielectrics in a paraliel plate capacitor. Based on Gauss law of

electrostatic in dlelectnc show thatD £ E+P whe_ije symbols have their usual

. meamng

_




10 The potentlal in a region between " x= Om andx 6misV=aibx’ where a =10 and
b =-7V/m. Determine (i) the potentials at x = Om, 3m and 6m and (11) the magnitude and
- direction of electric fields-at x = 0m, 3m and 6m. ~

1. What are the current density and mobility? Explain the atomic view of the resistivity and
show that p = {m/ne’t}, whete symbols have their usual meanings. -

12. Give general method of calculating capacitance of a capac1tor Use the method to
calculate the capacitance of a spherical capacitor.

13. A toroid has number of turns 1250, internal radius 52 mm, extemal radius 95 mm and
- thickness of the ring 13 mm, calculate the inductance.

OR
A solenoid having an inductance of 6.3 pH is connected in series with a 1.2 kQ

resistance. If a4 14 V battery is connected across the pair, how long will it take for the
current 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 form. 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.

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

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

Derive a relation to find the moment of inertia of a rigid body about an axis passiﬁg
through its center of gravity using the torsional pendulum.
: OR

What is resonance? Formulate the differential equation of forced electromagnetic

oscillation. Then determine the expression for resonant frequency.

A string has a linear density of 625 gm/m and is stretched with a tension 50N. A wave,
whose frequency and amplitude are 160Hz and 10mm respectively, is travelling along the
string. At what average rate. is the wave transporting energy along the string?

Why is it important to study the reverberation time, before the construction of a Cinema

Hall? Derive a relation for reverberation time based on absorption coefficient, volume -

and surface area of the hall.
What happens to the energy when waves perfectly cancel to each other in interference?
‘Derive the relations for thin film interference by reflected light.

OR
Show that the diameters of the Newton’s rings when two surfaces of radii R1 and R2 are
placed in contact are related by the relation (1/R;)-(1/Rz) = (4nA/d%,), where n is the

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

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

see the entire visible spectrum?

Define .the polarization of light. Write its importance in different optical instruments.

Derive the relation for the thickness of quarter wave plate and half wave plate.

Two thin converging lenses of focal length 3cm and 4cm respectively are placed
coaxially in air and separated by distance of 2cm. An object is placed 4cm in front of the
first lens. Find the position of the nature of the image and its lateral magnification.

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

. doped to give a fractionial index difference of 5.5x10™*. Determine (i) Cladding index @)

the critical internal reflection angle (iii) the extemnal critical acceptance angle and (iv)
numerical aperture (NA). o

qo 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.

eo mHJ d3
9o

T=
. ‘ "OR

Calculate electric. field- at any pomt is axial distance due to a dlpole and a quadrapole
What conclusion you can draw from your results ’ _

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



10 Charges ave umformly dxstnbuted through out the volume of an mﬁmtely large cylmder
of radius ‘a’. Show that the electnc field at a distance ‘r’from the cylinder axxs r<ais

-givenby E= T where p is the volume charge density. .
. Go .

11. A cylindrical capacitor has radii a and b. Show that half the stored electric potential
energy lies within a cylinder whose radius is r=+ab

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

13. The current density in a cylindrical wire of radius R = 2 mm and uniform cross-sectional
area is given by J =2 x 10° Am?. 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
“atoroid having N numbers of turns, radius r and carrying current i

OR

State Ampere s law. Find the exprersswns for magnetlc field outside and inside the long
straight wire by using this law.

15. Write down the Maxwell’s equations for non conducting Find the equation of propagation
of plane electromagnetic wave for E-field and B-field for such medium. Show that-
electromagnetic 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
dimensional potential well of infinite height and width ‘a’. Find the expression for energy

of the particle.
de Aok
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]’stinguish 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.

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

The elastic limit of steel forming a piece of wire is equal to 2.70x10® Pa. What is the
maximum speed at which transverse wave pulses can propagate along this wire without
exceeding this stress? (density of steel = 7.89x10 kg/m3)

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 diffraction at a single slit. Show that the relative

. . . . 4
intensities of the successive maxima are 1:——2— —
: 9n* 25%

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.

If the plane of vibration of the incident beam makes an angle of 30° with the optic axis,
compare the intensities of extraordinary and ordinary light. '

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.

An optical fiber has a numerical aperture of 0.22 and core refractive index 1.62.

‘Determine the acceptance angle for the fiber in a liquid which has a refractive index of

1.25. Also, determine the fractional refractive index change.




10.

1.

12.

13.

14.

15.

16.

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

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?

Give a general method to calculate electric field and potential due to continuous charge
distribution. Using your method, calculate electric field at an equitorial distance y due to a

long charged rod having linear charge density A.

Consider a circular coil of radius R carrying current 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.

In a Hall Effect experiment, a current of 3.2A lengthwise in a conductor 1.2 cm wide, 4.0
cm long and 9.5um thick produces a transverse Hall voltage (across the width) of 40uV
when a magnetic field of 1.4T 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.

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.

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 current.

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.

% %k %
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. 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

suspension to center of gravity of compound pendulum, when time period in minimum,

Derive a differential equation for LC Oscillation. Show that the maximum value of
electric 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. ~

The time of reverberation of an empty hall is 1.5 sec with 500 audiences present in the
hall the reverberation time falls to 1.4sec. Find the no. of persons present in the hall if the
revagberation time falls down to 1.32 sec.

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

, OR
;

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

. In a Newton's ring experiment, the radius- of curvature of the lens is S5cm and the lens

diameter is 20mm. (a) How many bright rings are produced? Assume that A=589nm
(b) How many bright rings would be produced if the arrangement were immersed in water
(u=1.33)?

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

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

What are cardinal points of an optical system? Determine the equivalent focal length of a
combination of two thin lenses separated by a finite distances.

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.




10. What is the magnitude of the electric field at the point (3,2) m if the electric potentlal is
given by V = 2x+5xy+3y’ volts. What acceleration does an electron experiences in the
x-direction.

- - o f .
11. Derive an equationJ = cE. Explain why resistivity of a conductor increases with

increasing temperature plot a graph between Ry (Resistance at any temperature 6) and
temperature. Based on the graph, explain what are superconductor? How they dlffer from
perfect conductor? Describe the characteristics of superconductor.

12. Derive an expression for energy stored in magnetic field. Show that the energy stored per
unit volume is directly proportional to the square of the magnctxc ﬂux densxty Compare
this result with electric energy density.

OR

What is self induction? Define inductance of a coil. Show by calculation inductance of a

coil depends 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 carries 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 axis, the field is 1/8 greater as at the center.

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

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

16. A beam of electrgns having energy of each 3eV is incident on a potential barrier of height
4eV. If the width 'of the barrier is 20A°, calculate the transmission coefficient of the beam
through the barrier.

*%kk
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Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

. Obtain an ‘expression for the time period of a-;:or;lpound 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 electromagnetic oscillation? Derive differential equation of damped LCR
oscillation and find its frequency.

A particle is moving with simple harmonic motion in a straight line. If it has a speed v;
when the displacement is x; and speed v, when the displacement is x; then show that the

v, 2%, —v2x,2 |2
amplitude of the motion is, a=| 2~ 172 |

. In the progressive wave, show that the potential energy and kinetic energy of every

particle will change with, time but the average K.E. per unit volume and P.E. per unit
volume remains constant.

Two coherent sources having constant phase & but different amplitudes A; and A;
superimpose, prove that the intensity of superimposed beam is

1=A+A,” +2A, A, cosd.

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

White light is incident on a soap film at an angle sin™ (%) and the reflected light on
examination by a spectrometer shows dark bands. The consecutive dark bands correspond
to wavelength 6.1x107°cm and 6.0x107°cm. If p=1.33 for the film, calculate its thickness.

Light of wavelength 600nm is incident normally on a slit of width 0.1mm. Calculate the
intensity at 6=0.2°.

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



8. An optical fiber has a NA of 0.2 and a cladding refractive index of 1.59. Determine

acceptance angle for the fiber in water which has a refractive index of 1.33.

9. A ring has a charge q uniformly distributed in it. Find the expression for the electric field

10.

11.

12.

13.

14.

15.

16.

at any point on the axial line of the ring. Locate the point at which the field is maximum.

OR
Prove that electric field due to a short dipole at axial point is twice that at equatorial p‘oint

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

1
€, mﬂ3d3}2
Q, |

11A cylindrical capacitor has radii a and b. Show that half the stored electric potential
energy lies within a cylinder of radius r = vab.

. ' * ¢ .

aperiod T= [

A flat silver strip of width 1.5cm and thickness 1.5mm carries a current of 150A. a
magnetic field of 2.0 Tesla is applied perpendicular to the flat face of the strip. The emf
developed across the width of strip is measured to be 17.9uV. Estimate the number
density of free electrons in the metal.

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 = (o /2my) [I(I*+4y)].
Find the inductance of a toroid having N number of turns and radius R.
J OR

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

-
State and explain Maxwell’s equations. Derive the continuity equation: V.J = —aa-?

Determine the total energy of a particle using Schrodinger equation, when the potential
energy has value V=0 for 0<x<a, and V=afor x<0 and x>a. :
Kk
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Attempt AUl questions.. |
All questions carry equé:ilmarks ,
Assume suu‘able data if Aécessary.

Differ:entiate between linear 'and‘angular harmonic motion. Show that the motion of -

torsion pendulum is angular harmionic motion. Also find its time period.
OR . , ,
Derive . the dlﬁerentlal equatlon of the forced’ oscillation of LCR ClICUlt with an AC

source and find the expression for the current amplitude. Hence explan ‘the condition of
current resonance in such circuit. '

A 750g block oscillates on the end of a spring \thSC force constant k= 56N/m The mass' o
moves in a fliid which offers a reﬂstwe force F = -bv, where b = 0.162Ns/m. What is the

period of the oscillation? -
A room has dlmensmns 6mx4mx5m Find:

iy Mean free path of sound wave in the room
ii) The number of reflections made persecond by the .sound wave w;th the walls of the
-room. (Take velomty of sound in air= 350ms™). : . ‘

Define interference. Show that mterference in thin film due to reflected and transmitted
lights are complementary. :

What are Nuw*on s tings? How can you determine thp refractive index of gnen hCIUld
- using Newton’s rings experiment?

E.xplam the dispersive and resolving power of a diffraction grating. Derive expressions
and develop a relation between them. . .

A 200mm long tube containjncr 48cm’ of sugar solution produces an optical rotation of -

11° when placed on a saccharimeter. If the specific rotation of sugar selution i is 66°,
w]culate the quantity of sugar contained in the tube in the form of solution.

| Prove that the condition for achromatism for the x,ombmauon of two lenses of focal
“ length f; and f; having dispvrswC power ©; and co2 ched t a separate distance X s
(Oalffx) +Hw/fh)= (K/f] f5) (0)1'*‘0);) - '

_ 8 Differentiate between spontaneox.s and stimulated ernission -of radiation. Explam tne
—

construction and working of He-Ne laser wnh a suitable energy le ‘sl diagrag—"

Derive an expression for the electric field at a point P at 2 chsranc\, X from a circular
‘plastic disc of radius a along its central axis. Does this expression for E reduces to an
expected result for x>>a? o : ’ : S

OR' .



. T T

: 10 A,capacltor of. capac1tance ; I A
gw.rmany time: constants is the énergy stored bec rhes oqe ¢ fourth of m‘txal value? : p:;:.

1;A;Calculate the el ccu‘ ield .due to a-ur ufn~mly charged rod of I\.ngth I:at a-point along 1ts' TN
I Ionc axis ata distance *a’ from its nearest end. '

1’7 Explelmrmclple and wmkms of cyclotron. Show that the time spem by the, pamcle «./-*
in e:’* e 1s 1ndepend°nt of its speeu and radius-of its circular path. N

Hee . . OR

*Us: Biet San.l’t Law-to cqlm late nlangPUC field on the axial lme of a canent can‘ymg
circularleop. Explain how the coil behaves for a large distance point. ‘

13. A cooper smp lJOpm thick 1s place d | in a magnetic field of strength 0. 65T perpendicular
- to the plane of the strip and current of 23Amp is set up in the strip. Calculate: (i) the Hall
voltage (i) Hall coefficient and (iii) Hall mobility, if the number of electrons per unit
volume is 8.5x10%*/m’® and resistivity is 1.72 x 10* Ohm-m. .

" 14. A parallel plate capacitor with circular plates of 10cm radius is charged producing
~ uniform displacement current of magnitude 20A/m?. Calculate )] dE/dt in the IEUIOH (ii)
. Dlsplacemcnt current density and (iii) Induced magnetic field. R

N

__15. Obtain an expressmq for energy transfer rate by electromagnetic wave From your result

show that 1 o E? ms- wWhere I i is the mtensva em wave and Eine is root mean square value
of electric ﬁeld

16, Derive the sc hrodmgcr time independent wave equation. Also what do you mean by a
potential barrier?

ITE
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. Show that there are four collinear points within compound pendulum havmg same time

period. Give their physical 51gn1ﬁcance _
OR.

Derive the differential equatlon of damped harmomc oscillation in LCR c1rcu1t Solving

the equation find the damped frequency of the oscillation and explam its s1gmﬁcance .

A uniform eucular disk whose radius R is 12 6cm is suspended as a physxcal pendulum‘

from a point on its rim. (a) What is its period? (b) At what radlal distancer <R. Is there a
pivot point that gives the same period?.

Define absorption coefficient of sound. Derive a relation between reverberation t1me and
absorption coefficient for acoustically good hail.

Explain how interference fringes are formed by a thin wedge shaped film, when examined

" by nomally reflected” hght How w1ll you estlmate the d1£ference of film thickness

between two points? .~ ¢
OR - _
Show that the intensity of second order maxima of Fraunhoffer’s single slit diffraction is

2
o times the intensity of central maxima.
T

In Newton s ring arrangement a source emitting two wavelengths 6x10”m and

5. 9x10 m is used. It is found that n™ dark ring due to one anelength coincides with

(n + 1)™ dark ring due to other. Find the diameter of the n™ dark ring if radius of curvature
of lens is 0.9m.

Calculate the thickness of quarter \jva\}e plate for light of wavelength 5893A. Given
refractive indices of ordinary and extraordinary ray are 1.544 and 1.553 respectively.

Define acceptance angle of an optical fiber. Derive the relation for Numerical Aperture
(NA) of the optical fiber. Also write down 1ts significance.

Two thin converging lenses of focal lengths 0.2m and 0.3m are placed coaxially 0.10m
apart in air. An object is located 0.6m in front of the lens of smaller focal length. Find the
position of the two principal pomts and that of image.

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

OR

Derive an expressicn for the electric field at any point on the axis of the ‘short linear
quadrupole.



10. A copper slab of thickness b is inserted into a parallel plate capacitor exactly half way

11

12.

13.

14.

between the plates. If the separation of the plate is d and the area of each plate is A, show
€y Ab
@-byd’

that the change in capacitance is equal to

. What is the drift speed of the conduction electrons in a copper wire (molecular mass = .

63.54 g/mol, density 8.96 g/cm®) with radius 900 pm when it has a umform current ]7mA
flowing in the wire?

A long straight wire of radius R carries a uniformly distributed current 1. Calculate
magnetic fields at any points inside and outside the wire.

The conducting rod shown in figure has length L a.nd is being pulled along horizontal,
frictionless conducting rails at a constant veloc1ty v. The rails are connected at one end

with a metal strip. A uniform magnetic field B directed out of the page, fills the region

in which the rod moves. Derive an expressxon for the rate of thermal energy being
generated ir: the rod.

A coil has an mductance of 53 mH and a re31stance of 0. 3SQ Ifa 12V emf is applied

across the coil, how much energy is stored in the magneuc field after the.current has bulltv _:'j ) » ‘
up to its equilibrium value? After how many time constants will half this ‘equilibrium be "

stored in the magnetic field?

OR

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

magnetic field is 1 20T What is the osclllator frequency? What is. the kinetic energy of .

=+ the-proton ineV?™

15.

16.

Define poynting vector. Prove that §= —1—.(]_3)>< E), where the symbolsAh'ave their usual
meanings. Ho | . |
An electron is trapped in an one dimensional infinite potential well of Width ‘a’ such that
V=w for 0<x and x2>a |

V=0 for 0<x<a

Using boundary condition, prove that the total energy of the system is

I1*n%h?

E =
2ma?

Where symbols carry their usual meanings.

* kK
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1. Define forced oscillation. Show that the total energy of the damped oscillation decreases
1th increasing time. : -

Derive a differential equation for LC oscillation.. Solve the equation and show that thé
maximum value of electric and magnetic energies stored in L.C. circuit are equal. -

OR

/A meter stick swings about pivot point at one end, 2t distance ‘b’ from the SLACk’S center -

' of mass: Calculate the period of oscillation using parallel axis theorem.

Give an account of bad acoustic properties of a hall. Derive the cxpresswn for
reverberation time in a good acoustics of a hall.

4. at are coherent sources? Describe a method for determining the refractive index of
transparent liquid film using the interference phenomenon. S

OR .

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

5. A diffraction grating is used at normal incidence. In such arrangement a green “line
(A = 5400A) of certain order is superimposed on the violet line (A = 40504). of the next
(" order. If the angle of diffraction is 30°, how many lines are there in 1 centimeter?

5. A light source emits light of two wavelengths 43004 and S100A. The sourcé isused ina

v

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 separatlon between the third order
bright fringes due to these two wavelengths. :

,)(f A thin convex and thin concave lens, €ach-of focal length SOcm are coaxially situated
and separated by 10cm. Find the position and nature of the final image formed of an
object placed 20cm from the convex lens.

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

9. Consider a circular plastic disk of radius R that has a positive surface charge of uniform
\/(en51ty on its upper surface. Find the electric field at any point at a d1stance x from the

centre of the disk along its central axis.

OR




[

4 Define electric quadrupole. Calculate the electric potent1a1 of linear quadrupole of

10.

11.

separation 2a at an axial distance r from its centre.

As a parallel plate capacitor with circular plates 20cm in dlameter is being charged, the

current density of the dlsplacement current in the region between the plates is uniform

and has a magnitude of 20A/m Calculate the magnitude of magnetic field (B) at a
dE
distance r = 50mm from the axis of symmetry of this reglon. Also calculate T in this

region.

Assuming that each atom of copper contnbutes one free electrons, calculate the drift

- velocity of free electrons in copper conductor of cross sectional area 10™*m’ carrying a

14,

4

current of 200A. Given:

Atomniic weight of copper = 63.5 g/mol
Density of copper = 8.94x10%kg/m’
Charge of an electron = 1. 6x10‘19C

. State Ampere’s law. Use this 1aw to find magnetic field that a current produces inside and

outside a long straight wire of circular cross section.
‘ ’ OR

Derive an ei(pression for energy stared in an inductor. Show that the magnetic energy

density is directly proportional to the square -of the magnetlc flux density. How can you

. compare electric energy density with this result?

3. A cyclotron which has the dees of radius 42cm and magnetic field of flux densrcy
0.5 weber/m’ is employed to accelerate protons. If the final velocity of the proton is

2.02x10"m/sec, calculate the charge to mass ratlo for the proton and the frequency of the
alternatmg potential between the dees.

¥ the given ﬁgure when switch S is closed.on a, the current rises and approacnes a
limiting value E .

-

a) Find the current through the inductor as a function of time.

b) When the switch is closed on b, the current reduces to zero. Find the rate of decay of

Ve

15.

16.

current through the inductor.

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

Discuss the significance of the wave function and deduce the timé independent
Schrodmger equatlon

* k%

O
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Subiect: Physics

Attempt ALL questions . Each question carriés.equal mark.

10.

Define physical pendulum show that point of Suspension and point of oscillation are interchangeable.

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

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

complementary.

OR

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

polarized light.

. Define diffraction. Derive the intensity diStribution pattern of single slit due to diffraction.

What is the importance of laser? Discuss the laser action of He-Ne laser with labeled diagram.

The maximum Pressure Variation that the car can tolerate in loud Sound is about 20 N/m?. If normal
atmospheric pressure is about 10° Pascal what is the corresponding maximum displacement for sound

wave in air of frequency 1000Hz. (density of air 1.3 kg/m’and velocity of sound in air is 343 m/sec).

Two thin converging lenses of focal length 20 cm and 40 cm respectively are placed Coaxially 10 ¢m
apart. An object is located at a distance 48 cm from the first lens. Find (a) Position of image (b) Position

of principal point and (c) position of focal points.

Light is incident normally on a grating 0.5 cm wide having 2509 lines? Find the angle of diffraction for
the principal maxima of two sodium line in first order spectrum. (A; = 5890 A, A, = 5896A). Are the two

lines resolved?

A circuit has L = 10mH and C = 14F, How much resistance must be inserted in the circuit to reduce the

(undampeped) resonance frequency by 0.01%?

Design an electric- quadrupole. Derive the electric field intensity at point on the axial line of the
quadrupole. ‘
OR

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

An air filled parallel plates Capacitor has a Capacitancé of 1.3 pF. The separation of the plates is doubled

and wax is inserted between them. The new Capacitance is 2.6 pF. Find the dielectric constant of the

wax.



11.

x2.
13.
14.
15.

16.

Define resistivity. Discuss Atomic view of resistivity and show that ¢ = m/ne’t. Where symbols carry to

their usual meaning.

what is the magitude of m%agneiic tield n=edea to be accelerated in the cyclotron? (mg= 3.34X1 0%kg) -

State & explain Hall Effect. Derive an expression for Hall coefficient for an Electron.

A circular loop of wire 10 cm in radius carries a current 100 Amp. What is the energy density at the

. center of the loop?

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

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 V.

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

AN NN

1. Explain the physical meaning of equilibrium and its application in structural engineering. | 4]

a) Differentiate between rigid body and deformable body. Also explam the free body
diagram.

b) Determine the magnitude, direction and position of the resultant of the system of

forces with respect to point A shown in figure below. [12]
‘ 80 kN :

»

[2+2]

120 kN

| 150 kN
\ 100 KNm
ST

L_3m

s

gy

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

axis. [4+8]

4. Define friction force and explain condition of tipbing and sliding of a: block. . o [143]




5 Draw AFD ‘SFD and BMD of the ngen ﬁ'ame loaded as shown m ﬁgure below. Indicate - L

alsothesahentfeamresxfany e S S _ [14]
| 30KN | _AKNm  20KNm [SKN
, Vel ‘\
fYVY’)’YY) 7‘\_
- - . 2m
B A< % ~
L T 2m
B % ] 4
L L
) Im lm Im

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

40KN

| |
T 1om { ~  10m 1

7. What do you mean by dependent motion of particles? Illustrate it with suitable example.
: A parncle starting from origin is subjected to acceleration such that
= -2m/sec’ and a, = -5 m/sec’. The initial velocity is 60 m/sec directed at a slope of 30°
w.rt horizontal. Compute the radius of curvature at the end of 3 sec. Also determine its -
position at the end of 3 sec. ' ' [3+7]

8. Show that, "rate of change of angular momentum about a point is equal to moment of the
force about the same point." The resultant external force acting on a 5 kg particle in space

is F =(12ti-24t? j+ 40t’ k) N, where t is seconds. The particle is initially at rest at origin.
Determine the x component of acceleration, velocity and position at the instant of 5 sec.=  [4+6]

#xk

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

Assume suitable data if necessary.

1. Why it is necessary to assume a solid body as a perfectly rigid in the Engineering study. [31
2. What is free body diagram? The cylinder A and B rest in an inclined surface which makes

an angle of 25° with horizontal as shown in figure below. Determine reaction at contact

points. Take: . _ [2+6]

Weight of cylinder A (W,) =100 N
Weight of cylinder B (Wg) =200 N
Diameter of cylinder A (rp) = 60 mm
Diameter of cylinder B (1) =9

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

- [5]




5. Calculate the moment of ihertiatbf the composite area about Y-axis.

T

A A T00

X ¥

'2‘75 mm

6. State laws of dry friction. How can we assume the. condition of overturning and sliding of

a block? Explain with suitable example.

[2+3]-

7. Draw axial force shear force and bending moment diagram for the given frame. Also

indicate salient features if any.

(Hinge) 5 KN/m

R U
C . . D

E

20 KN
f308
N
4m
- N,
7 10 KNfm

(4]

8. Find the member forces in CE, BE, BD and DE for the given truss. Define stability and

determinacy of structures with examples.

1 5@4m=20m

[5+3]

9. A projectile is aimed at a marked on the horizontal plan through the point of projection
and falls 10 shorts when the angle of projection is 15° while overshoots the mark by 25 m
when the inclination is 40°. Calculate the distance of the target and required angle of
projection, if the velocity remains constant. Neglecting air resistance. Define dependent

motion of particle with example.

[8+2]

i 10 Define the dynamic equilibrium.' Determine the velocity and acceleration of the partxcle
- if it moves along a curved path defined by r = 56 and 6 = t¥/3, wherer is m meters and t is

- in seconds Given that’ the instant angle is 6 = n/2.
EITH

[2+8]
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1. Describe the scope and importance of applied mechanics in engineering study. Define

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

Wc=3KN

.7)%

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

\ﬂ/'~30Nm

40N
0. <.
4 =X
T
7 & 60N 40Nm

4. Determine centroid of the given plane figure. State and prove paralle]l axes theorem for
morhent of inertia. Define centroid and center of gravity. » [7+3+2]

Y
A




4

5. Define the angle of friction and also write the laws of static friction. [4]
6. Draw axial force, shear force and bending moment diagram for the loaded frame as
shown in figure below. Also indicate the salient featutes if any. - [13]
‘ <10 KN/m
30 KNm .
B Hinge
C .
5 KN/m™ - . 4m
‘ " | 20xN
Dje—
4m

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

B. C D

4.m } 4m + 4m
+-1 +-1 }—4-1
t

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

9. What do you mean by impulse momentum principle? Two blocks A and B having

respective weights 500 N and 1000 N start form rest. The pulley is frictionless and also
practically mass less. The kinetic coefficient of friction between the block A and the
inclined surface is 0.35. Determine the acceleration of each block and tension in the cord. [2+8]

500N

NN NN

B 1000N

k%%

- A AT
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v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
- ¥ The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. Describe the scope of applied mechanics in engineering. [3] Z
2. What is the physical meaning of equilibrium and why it is important in structure? How :
can we draw good Free Body Diagram? Explain with suitable examples. [4+4] - L-
3. Determine magnitude, direction and line of action of the resultant of forces acting in the
system shown in figure below. [8]
20N
60°{\
A 3m 2m B
3m
70°
3 m
106N ct———>50N
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
the tensions in rope AB and BC when a = 40°. 4]
A
00
Vessel B ~~ 3 150 KN
C
5. State and prove parallel axis theorem. Also determine the centroidal X and Y coordinate
of the hatched area. [3+8)



6. A uniform bar AB, weighing 424 N, is fastened by a frictionless pin to a block vs}eighing
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 features if any.

s .

60KN/m

36

—

\B

\YKRN-M

DRSS

—CM D -
> ntemal Hinge
% 0

8m

E

Sm

ab

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

\.//

l"-—-6m--—-—f-.——6m-_...’
50 KN

|5

25KN

Va

10 KN

e

R

9. The motion of a vibrating particle is defined by the equations x = 100 sin =t 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 =1 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 10 m/s’.

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

;}n,?

W=2500N

|

b

30°.

A Ard

s s 77T

PIAPrATS

A

(5]

(13]

(8]

(10]

(10]

—

-
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v' Candidates are required to give their answers in their own words as far as pracficable.
V' Attempt any Five questions.

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1.{a.) Describe the Free Body Diagram add its importance in analysis of structure. (3)

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

10Kg ¢

{c.) Determine the magnitude and direction of the resultant force In the given force system (8)

i) 200 KN

Qe, Bm
Oﬂ KN-M 5 KN

100KN 2 300
- = 3

2.{a.) Define the Moment of Inertia, Polar Moment of Inertia and Radius of Gyration. (6)
{b.) Determine the Moment of Inertia of following enclosed (hatched) area with the curves y* = x. Use suitable method. (10)

’ )

3. (a.) Define the limiting friction, coefficient of friction and angle of friction. (3)
(b.} Write down the ideal assumptions of Truss. (3)

{c.) Draw the Axial Force, Shear Force and Bending Moment diagram of the given beam. Also show the salient features, if any.
(10)

LOOKN 50 KN
10 Xo/m

AIYWWY\’?WYY\lC 3

3m lm 1m



4. {a.) Auto mabile ‘A’ Is travelling east at the constant speed of 20 Km/hr. As automobile ‘A’ cros#es the intersection shown,
automobile B’ starts from rest 35m North of a intersection and moves south with a constant acceleration of 2m/s’.

Determine the position, velocity, and acceleration of ‘B’ relative to ‘A’; 10 sec after ‘A’ crosses tbe intersection. (10)
I5m ? b m/s2
T EEID—#%20 ke/hr
" .

(b.) Derive the expression for the tangential and normal ‘components of the acceleration. (6)
5.-(a.) Describe the translational, rotational and general plane motion of rigid body? lllustrate with suitable examples. (8)
{b.) Describe the impulsive motion and eccentric impact for the rigid body with suitable expression. . (8)

6. Write short notes on: (any four) ’ [4x4]

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

N3

e) Determinate and indeterminate frames

* %k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. ‘

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

RN NS

. 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
equilibrium. [2+3+3]

—

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=100N,Ya=10cm Wg=140N, Yp = 14 cm. [8]

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.” [2+4]

b) Two wrenches are shown in figure below, determine the equivalent wrench and also
indicate it’s line of action. _ [10]

> )

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]



Sr—

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

integration. [9]
Y .
AN
y = mx
\ \\\ b
Y.
\ y = Kx?
0] \ S,

4. a) Obtain the expfession for total pressure by the liquid on an inclined immersed surface. (6]

b) How can we assure the condition of sliding and overturning of a block? Explain with
suitable example. A block of weight W) = 800 N rests on a horizontal surface and
supports on top of it another block of weight W, = 500 N as shown in figure below.
The block W, is attached to a vertical wall by the inclined string AB. Find the
magnitude of the horizontal force P, applied to the lower 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]
1
»
/ E
A
4
/ ./
1. Wz./
/
A \ P
/ .
| NN -

TFTFTT I 7 TT 77 )T 77777777777

5. a) Define plane and space structures with examples. How can we check the déterminacy

and stability of the structures (ie beam, frame and truss)? Explain with suitable
examples. [2+6]

b) Calculate the force developed in all the members of the truss loaded as shown in
figure below. (8]




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. '

(4]

(12]
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Describe briefly the concept of particle, rigid body and deformable body. 3]
2. Describe Free Body Diagram and physical meaning of equilibrium. Also describe the '
importance of Free Body Diagram and equilibrium in structural analysis. [2+2+2+2]
3. Replace the two wrenches as shown in figure by a single equivalent wrench and
determine (a) the resultant force, (b) indicate it's line of action. [8]
\zg‘ 50 N-m
4 30N
)
8m
P
X
40N \7§§
z 90 N-m
4. Determine the value of F1 and F2 if the forces shown in figure below are in equilibrium. [4]
| F,
I
20 KN I 40°
< Q “
~ > F,
75 KN
5. Determine centroidal x coordinate of the shaded area shown in figure below. [4]
y y=12x-1.5%
7 X




6. Determine radius of gyration (r;) of the angle section shown in figure below about

centrodal x-axis.

—

3cm

9 cm

3cm

Ke——

6 cm .

(81

7. lllustrate impending motion state of friction and demonstrate the change in frictional

force for different motion stages using relevant figure.

(4]

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

the salient feature if any.

10 KN
[60KN/m l

I i
%LLKN___>B u 12KN4Ijl
3 "A’Q' |
.

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

10. Define uniformly reétilinear motion and uniformly accelerated rectilinear motion. A
projectile is fired with an initial velocity of 244m/s at a target B located 610m above the

level of gun A and at a horizontal distance of 3658m. Neglecting air resistance, determine
the value of the firing angle.

11. Define the linear momentum and angular momentum. 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. '

[14]

(71

[2+8]

[2+8]
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1. a) Derive the relationship between load, shear force and bending moment. [4]

})’Draw axial force, shear force and bendihg moment diagram for the given loaded
frame as shown in figure below.

12 kN/m
5 KN/ \P‘ —
NG ‘ I T

i

[ B B

am 7 5 kNm

s
77777
6m

2. g,)’/Whaf is the equilibrium of a body? Write the conditions of equilibrium of a particle.

[12

(4] &

(12] 4~

—

@‘)bA plate of size 6m x 4m is acted upon by a set of forces in its plane as shown in‘ figure
X elow. Determine the magnitude, direction and position of resultant force.
. . L
100N lmN
60N

D . C

] 3
1 k— dm —

4m

100N

80Nl

Al 6m -{B

3. a) Determine the centroid of right angle triangle by method of integration. (6]



b) Find the moment of inertia and radius of gyrauon about X-Y axis of the figure shown
below. [10]

Y h ’ .
A : : 2

]

'
Scm

¥

10cm g
4. a) What is the angle of friction? Explain about tipping and sliding of block? L\ [6]
b) Determine the support reactions and forces in all member in the given pin jointed
truss as shown in figure below. . _ [10]
D
15KN £
1.5m
C x>
Jr 1.5m
10KN B 2
'y 2m y 2m e
A A 21
5. a) What is the linear momentum? Explain about rate of change of it. 141

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 neghglble mass. Determine

_ the acceleration of each block and the tension in each rod. . [12]

.- —
200 kg . ) - o

406 kg

6. a) Mention the types of support on structures and support reactions with its free body

diagram. . (6]
‘b) Fora ?artlcular body movmg rectilinearly, d = —~10x2, 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 when't = 3 sec. - {10} -
kKK
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¥ (Candidatés are required to give their answers in their own words as far as practicable.
V' Attempt any Five questions. A
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. a) What are the fundamental concepts and principles of Newtonian mechanics? . (4]

b) Draw bending moment diagram, shear force diagram and axial force diagram for the

given figure below. And also indicate the salient points if any. [12]
' ' 10KN/m _
T TN
- YYVY VY VY YY YY YV O ,
i B .C ] D iCE)
2m
4m 5KN
) N B
‘[ i E
21
—X- rr s
AL 4m q
. © N
2. a) Explain principies of transmissibility and its limitations. ¢ [6] %

b) Determine force couple system about point ‘A’ for the given system of forces as
shown in figure below. : - [10]

o~ ey

SORN 5

60KN .'
A ’h | F\/45

D
A B “20KNm B E
I S —p ¥
T oam 7 6m T om 2



3. a., Explain the characteristics of friction with sketch. [4] ;

b) Determine the moment of inertia of the common area as shown in figure below abnut

x and y axis. - : _ - [12]
- » Y{h- 2. - | '
KVx
*
b I 45
l
- I b
| = mx l
N
} — 2
0 J a U N
: (5]

500N
b)' Determine the forces in all members of the truss shown in figure below. [11]

10.8KN 10.8KN
k— 22.5m -—>‘<—— 35m — )
AN h

/lf C‘T . : 9

5. a) The %osmon of particle which moves along a straight line is defined by the relation
= t'/3— 6t*~15t. Where x is in meter and t is in seconds Determine: (81

1) The time at which velocity will be zero

1i) The position and distance travelled by the particle at that time
i11) The acceleration of the particie at that time

b) Define dynamic equilibrium. Also state equation of motion for rectilinear and
curvilinear motion of particle. : (8]

6. a) How the motion of a ndrtlcle is found when the acceleratxon is a given function of 3
tl"l\, . - - A Ny . [6‘3 .

== b) A particle projected at an angle of 0 to horizontal axis with an initial veloéity of =i
61m/sec hits a target located at 600 meter below the horizontal axis and having thew.. -
inclined siope of % downward from the axis of to the target. Find the projected angle
6 and the maximum height achieved by particle fror: the target. % [10]

dekok
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v

v’ Attempt All questions.

v

v’ Assume suitable data if necessary.

PN I

‘What are the fundamental principles of mechanics? Explain briefly.

Two identical rollers each of weight W = 500N are supported by an inclined plane and'a .

~ vertical wall as shown figure below. Draw the free body diagram of each roller

separately. Assuming smooth surfaces, find the reactions induced
~A,Band C

3. Use the method of sections to compute the force in bars BC, DF
: truss loaded as shown in figure helow.
‘E KN
D_ /

75 KN

4

at the pomts of support

and CE of thn Warren

4. A 10m ladder is leaning against a smooth vertical wall and the flogr-witi the friction-

_ =" coefficient 0.4. Determine the normal reactions and the friction force at the top and

bottom of the ladder. =

Time 3 hrs.

(8]

[8]

[4]



G/»—‘
" { 5./ Determine the moment of inerti
centroidal Xg axis.. : : o A : 2y . -
B - -
-
) -
-6. What are statically determinate and indeterminate structures? Draw axial force, shear and
bending moment diagrams of the frame loaded as shown in figure below. ’ : {3+10}) -
~ 20KN/m &{IOKN . ' ‘
e LR z
= e 5 . =
2m <m 4 —
< 15KN ——a m
E
4 4. SKN i !
< 74’;7' _@_ A e . o
. Sm e S ) ;
7. Define the uniformly rectilinear and uniformly accelerated rectilinear motion. Auto ‘
mobile 'A’ is travelling east at the constant speed of 20 Kim/hr. As automobile 'A' crosses '
the intersection shown, automobile 'B' starts rest 35m North of a intersection and moves -
South with a constant acceleration of 2m/s’. Determine the position, velocity and ’
acceleration of 'B' relative to 'A’; 10 sec after 'A’ crosses the intersection. : [2+8]
] —
L .
. Sy ,%.B mfe2
) ’ -~
_______ SEURS
RO ki
8. A particle projected at an angle of 20° with the horizontal axis with an initial velocity of - : ‘
50m/sec. hits the target located at 'h' meter below the horizontal axis having the inclined | L
. ‘Q' . —
: -




- oy the pro;ecﬂle and the rammz,m bexf’ht acmeved bv t.‘m. prcjecm!e om the target“' e

In Fxcme b._low is enown a aystan of parnczsrﬁf time t moving in Lhe xy plane. The = _
follmﬁﬁﬁﬁata apply: o _ _ —
i : . m=05 kgt ' - Vy=151+1.5j m/s , v : T '
by m; =0.35kg Vy=-1.3i+ 1j : L N
‘ : m=1kg =~ - - V3=-13i . : _ S .
my=0.75kg Vi=1i-13 :

a) What is the total linear momentum of the system?
b) What is the linear momentum of the center of mass?.
¢) What is the total moment of momentum of the system about the origin and about
point (2,6) '7 , . . , - {4+4+4]
. Y ' o /Vl .

5,8

- my(2, 4)

ma(-2, 2)
. vV, -

4 X

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 below. . [2+8]

30N 50N

h .
(—Tr’é- 2m

!A Bl 520N




r
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NRNENEN

é) Define rigid and deformable body. Explain principles of free body diagram and static
equilibrium while solving problems in statics? Support your answer with examples. [4]

—

b) Draw bending moment, shear force and axial force diagrams for the given figure. And
also give ordinates of the salient points, if any. ' [12]

30KN/m -

BYIF¥YIYVINIVYC

4m

»ld

L 3m
r‘ .

2. a) Two.cylinders A and B rest in a channel as shown in ﬁgufe below. ‘A’ has a diameter
of 10cm and weight 20kg. ‘B> has 18cm diameter and weight 50kg. The clhannel is

18cm wide at the bottom with one side vertical and other side at 120° as shown.
Determine the reactions at four contact points. [11]




b) State and prove the parallel axis theorem for moment of inertia.

3. a) Calculate the member forces of the glven truss shown in figure below.

4.

20 KN 10KN
12n1—— 4—~12n1——ﬂc

NV,

b) Define discrete and continuum structure. Also discuss about stability, indéterminacy,
and determinacy of structures with suitable examples.

a) Define limiting friction and 1mpend1ng motion. Justify why coefficient of static
friction is greater than coefficient of kinetic friction.

b) Determme the moment of inertia and radius of gyration of the common area as shown
in figure below about x and y axis.

A

Y
Y, =KX ‘ 5
|
- ) . l .
§ 30cm
|
1
K=KX |
ol ) ™
e——— 80cm ———3

a) The acceleration of a particle is directly propbrtioﬂal to the time (t). At time (t) =0
the velocity of the particle is v = 16 m/sec. Knowing that velocity (v) = 15 m/sec

position (x) =20m and time (t) = 1 sec, determine the velomty, the position and total
distance travelled when time (t) = 7 szc.

b) A particle is projected at an angle of 30° to horizontal axis with an initial velocity of
61m/sec hit the target located at ‘h’ meter below the horizontal axis and having the
inclined slope of % downward from the axis of the target. Find the sloping distance

covered by the projectile and the maximum height achieved by particle from the
target.

2) 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.

b) The motion of a particle is defined by the position vector (r) = 3t%i + 4t%j + 5t'k where
r is in meter and t is in second. Find the normal and tangential component of
acceleration and the principal radius of curvature at the ifistant when t = 4 secs.

Aok R

(3]
(10]

(6]

(3]

[11]

(8]

(8]

(6]

(10]
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1. a) Define free body diagram with a suitable example. Also mention the points to be
considered while drawing free body diagram. : (4]
b) Draw bending moment, shear force and axial force diagrams for the given Figure 1.
And also indicate the salient points. ‘ [12]
-+ 200KN 4

¥ ‘( BOKN-m 20KN/m .
A7 W VI VIIVIWF
: B - ‘D .Q.E
2m , .2m - 2m 4m 4m

Figure. ..1
2. a) Two identical rollers, each of weight (W) = 100N, 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. ' (8]

Figure - 2
b) Determine the forces in the truss shown in Figure 3 which carries a horizontal load of
50 KN.[8]
50 KN
ar— 1
" 3m.
b c ¥
3m
d e 52




3ooa) Provn that wniie o poeSSURE |5 aiwsys velow tne centroid or piane sarface submerg :d

in the liquid. [6]

b) Determine the moment of inertia ard radius of gyration of the given area as shown'in
Figure 4 about centroidal axis. o (10]

‘A Quarter of
B Circle

70 mm

70 mm

JJO0mm 7omm, A

Figure 4

4. a) The acceleration of the particle is directly proportional to the time (). At t =0, the
velocity of the particle (v) = 16m/sec. Knowing that velocity (v) = 15m/sec and that

» ‘ X = 20m.when t = ! -ec, determine the- \mlocxty, the position and the total distance

* . travelled when t = 7 sec. [8]
b) An aeroplane used fo drop water on bushfire is flying horizontally in a straight line at

315 km/hr at an altitude of 80m. Determine the distance (d) at which the pilot should

- release water so that it will hit the point whereat fire starts. (8]

B . a) A 30 kg block is dropped from a height of 2m onto the 10 kg pan on the top of a

spring scale. Assurnmg the impact to be perfectly plastic, determine the maximum
deflection of the pan. The constant of spring (K) = 20 KN/m. [10]

What is meant by kinetic energy of a particle? Show that the kinetic energy of a ;_;
particle also represents the capacity to do work. - [6]

Describe general plane motion briefl; v with suitable figure. | T[4
- A 20 gm bullet ‘B’ is fired with a Liorizontal velocity of 450 m/sec into the side of a = - -

10 kg square panel suspended from a hinge-as-A’sas:shown in Figure 5. Knowingthat =" 77

the panel is initially at rest, determine (i) angular velocity of the panel immediately
after the bullet becomes embedded, (ii) the unpulsxve reaction at ‘A’, assuming that
the bullet becomes embedded in 0 6 mins.

[12]

. 350 mm
450 mm
. . G
i

B
[em—

Vs =450 m/sec

450 mm

Figure 5

okekok
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ANANENEN

fowy

a) A block A is constrained to move along a 20° incline in the yz plane. How far does ;
the block have to move if the force F is to do 10 fi-£b work? ’ [6]

e ~

F = {101+ 20} + 15Kk} &b

Block A

b) What is the moment of the forces shown about point A and about a point P having a
- " " " T S
position vector 1, = {10i + 7] +15k}m. : [10]
Az

[

500N 200N

C
: \ E -,
-

3m {200N |

. 500N 4m
F 4m A

X .
2. a) What are the co-ordinates of the centroid of the shaded area? The parabola is given as
y? = 2x with y and x in millimeters. [10]

P X
co: o x=10mm. - o
R e A A

GRS

3. a) Draw the shear force and bending moment diagrams for the beam loaded as shown.
Find the value of shear force where the value of ‘bending moment is maximum

sagging. : ; .
: J:OKN J754KN > 22.5KN/m
A

B wc  plubl

18m , 24m . 3 L 24m o
I ~A 7T >4 >t

'b)” State and prove the parallel axis theorem., =

oy




e e ey

b) Determine the number forces in members BDY, CD and CE for the truss as shown
using method of section. B ' , _ _[6]

3@4m=12m.
. a) The acceleration of a particle is defined by the relation a = —Kx72. The particle starts
‘" 'with no initial velocity at x = 800mm, and it is observed that its velocity is 6 m/sec
when x = 500mm. Determine (i) the value of K (ii) the velocity of the particle when

x=250mm. - (8]

b) A nozzle at A discharges water with an initial velocity of 12 m/sec at an angle of 60°
with the horizontal. Determine where the stream of water strikes the roof. Check that
the stream will clear the edge of the roof. 8]

«~ Stream of water

" 16.0m o

7. ;
. a) A spring is used to stop 90 kg package which is moving from a 20° incline. Thé
spring has a constant of K = 22 KN/m and is held by cables so that it is initially
compressed 150mm. Knowing that the velocity of package is 2.4 m/sec when it is

7.5m from spring and neglecting friction. Determine the maximum additional
deformation of the spnng in bringing the package to rest. [10]

Sm

Spring
b) State and explain the principle of consc;rvation of energy. [6]

. ‘a) General plane motion of a rigid body can be considered as the sum of translational
and rotational otion. Justify the expression with examples. (6]

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 T for which the horizontal component of

o the reaction at A is zexo (i) the ForreSpondmg angular acceleratxon of the dlSk [10]

. 'Where
C =radius of
the disk -

T

vo—
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1. a) State the Varignon’s theorem and also prove that a couple is a free vector. . [4]
b) Draw bending moment diagram, shear force diagram and axial force dlagram for the
frarne shown in Figure No. 1. : [12]
© . 5KNim - 10KN/m
OIH ! \
1D
2m -2m
SKN | A 4 Figure no.1
—biB
E
2m
| S
b |

N2

a) Find the magmtude and dlrectlon of the resultant forces and moment of the following
system about the point ‘O’ as shown i in Figure No. 2. [8]

!

\ Figure no.2

e §m ————0"| 20 KN



OO
ERR > R

b) Determine the member forces in the pin joined truss shown in Figure No. 3.

b

Imx2 = 6m I

AN 20KN
20 Am
Figure no.3

3. a) Prove that centre of pressure is always below the centroid of vertical plane surface

submerged in the liquid.

' b) Determine the moment of inertia and radius of gyratlon of the shaded area as shown

in Flgure No. 4 about X and Y axes.
Yy

Figure no.4

a) A ball is thrown vertically upward from the 12-m level in as elevator shaft with an

initial velocity of 18 m/sec. At the same instant an open-platform elevator passes the
5-m level, moving upward with a constant velocity of 2 m/sec. Determine (i) when
and where ball will hit the elevator, (ii) the relative velocxty of ball with respect to the
elevator when ball hits the elevator.

b) The rectangular component of acceleration for parucle 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 curvature
of the path at the instant of 2 sec.

a) The balls ‘A’ . and ‘B’ having same masses are coming from opposite direction:

forming an oblique central impact along horizontal plane surface (line of impact
along x-axis). The velocities and direction of balls are 40 m/sec, 60° and 30 m/sec,
30° to x-axis respectively. Assuming e = (.9, determine the magnitude and direction
of the velocity of each ball after the impact.

b) Show that the 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 actmg on the
particle.

a) State D’Alembert’s Principle; also derive the equation of angular momentum of a

rigid body in plane motion.

b) A spheré of radius ‘r’ and mass ‘m’ is released with no initial velocity on the incline
surface and rolls down wiihout slipping. Determine (i) the minimum value of the

coefficient of static friction compatible with the rolling motion, (ii) the velocity of the

mass center of the sphere after the sphere has rolled 4m, (iii) the velocity of mass

centre if the sphere were to move 4m down a frictionless 30° incline.

A of ke

(8]

. 16]

[10]

(81

(8]

[10]

(6]

(4]

[12]
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1. a) Explain ideal current and voltage sources.-

b) Define temperature coefficient of resistance. The resistance of a certain length of wire

is 4.6Q at 20°C and 5.88Q at 80°C. Determine (a) The temperature coefficient of
resistance of the wire at 0° (b) The resistance of the wire at 60°C.

c) State and explain Superposition theorem with an appropriate example.

2. a) Find out the current through 5 ohm resistor connected across the terminal ¢ and d in
the network shown below using the Venin's theorem.

5Q d ,2

b) Use Nodal Analysis Method to determine the Vg, Vp and V. and calculate current
through 2.5 Q.

BA ve

va 20m Vb
ANN—@
>
§ Ohm T5'« : & Ohm fz.sonm 3A

3.‘ a) Find the resistance between the terminals A and B in the circuit segmeﬁt below..

R
A%
400
A Ri ) |- B
‘ 1.00 soa - 30
R
“AAN—

200

(41

(8]
(4]

(8]

(8]

4]




b) Three capacnors A B and C have capacuances 10, 50 and 25 pF respecuvely o
Calculate: - , . [6]

i) Charge on each when connected in parallel toa250V supply
u) Total capacitance and - -
iii) p.d. across each when connected in series

¢) State Maximum Power Transfer Theorem and also prove "maximum power will be
dissipated when Rygemai = R" (6]

4. a) Derive the expression for electrical current in a pure inductive circuit when input
power is V,Sinwt. Draw the wave form of voltage and current and phasor diagram of

the circuit. Show analytically and graphically that it does not consume real power. [6]
b) In the given circuit, find the current through the inductor, what is the equivalent
impedance? (6]
5o
M
yA

L C’D e m/l\y o

c¢) Find the peak factor and form factor of the triangular wave shown in figure below. (4]

5. a) Explain the importance of power factor in an ac circuit, with suitable example. How
power factor can be 1mproved? [4]

b) A three phase star connected system with line voltage 400 V is connected to three
loads: 25£0°, 11£-20° and 15Z£10° (also connected in star). Find the line to line
current, t total power and current in the neutral of the system. (8]
¢) Define phase sequence and explain its 51gmﬁeance in thrée phase system. o [4]

Tk
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a) What is the difference between the potential difference and electromotive force?

b) Find I, I; and I; in the circuit shown in the figure using Kirchh-off’s law.

c¢) What is the value of the unknown resistor ‘R’ in figure below, if the voltage drop

across 500Q resistor is 2.5 volts?

NN ANV

550Q 50Q

¢

2. a) Use the node voltage method (nodal) to find the current flowing through 109 resistor

in the network shown figure below. .
’ 10Q

— AV

=5 Q)
+25V

dj'_f_sov

t4]
[6]

[6]

(8]




- . v). Draw a phasor diagram

b) For the cn'cmt shown in ﬁgure below calcuiate the current in the lO oh
usmg Thevemn s theorem . : :

80 12V

250 ézg S A,éxo-g.
:l:»zov ‘ |

|

3. a) Determine power dissipated in 3Q resitor in the circuit shown in figure below using

1Q

Norton’s theorem.

. 2Q
1; 10A
v 2Q

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

a

b

inductance is 500 mH, calculate the number of turns reqmred given that relative -

permeability of the core is 1500.

4. a) A 415V, 3 phase, 50 HZ induction motor takes 50 KW power from supply. mains at

0.72 power factor lagging. 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.

b) Three loads (31+j59) €, (30-j40)Q2 and (80+j60)Q2 are connected in delta to a 3 phase,
200 V supply. Find the phase currents, line currents and total power absabed.

5. a) Define cycle, Time period, angular velocity, frequency, average and rms value of an

alternating quality.

b) A series circuit consists of resistance equal to 4Q and inductance of 0.01 H. The
applied voltage is 283 sin (300t + 90°)V. Calculate the following:
i) Power factor
ii) Expression for i(t)
iii) The power dissiputed in the circuit
iv) Voltage drop across each elements

* %k

(8]

(8]

5]
8]
©

[10]
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AN

What is the factor responsible for the deviation of the practical sources from their

1. a)
ideal behavior? Explain the effect of this factor on the terminal characteristics of the
voltage source. [6]
b) Write down the steps to calculate Norton's equivalent resistance in the circuit with a
suitable example. [4]
c) A conductor material has a free electron density of 10?* electrons per m’. When a
voltage is applied a constant drift velocity of 1.5x107 m/s is attained by the electrons.
If the cross sectional area of the material is 1 cm’, calculate the magnitude of the
current. [61
2. a) Explain with neat diagram and write the equations for Delta- Star Conversioz and for
Star-Delta Conversion. [4]
b) Find the equivalent resistance across the terminals A and B, RT; 16}
L -
c) "Thevenin's theorem and Norton's theorem are dual of each other". Justify the
(6]

statement with suitable example.

3. a) Use Superposition theorem to find the current I; through 2 Q resistors in figure
(8]

below.
10Q 10V I,
h
3Q
SA > Q 2Q
~d
RAE
20V
OR



Find the current passing through 10 Q resistor using loop current method.

8 Ohm
A A

12 Ohm

.
>

BV
I|—
—10v 24 §1u Ohm

7
yalculate the inductance that must b;::onnected in parallel with a 100 MH inductor to
give a total inductance of 70 mH. Assume no mutual inductance between the two. [4]

¢)_Two impedances (3-4j) and (8+6]) are connected in parallel across an ac voltage
- source. If the total current drawn from the source in 25 A, find the total active power

consumed by the impedances. i4]

B

a) Find the average value, rms value of the voltage waveform given below. Bt

100 W

b) An Industrial load consists of the following: ' (8] ;

i) A load of 200 KVA @ 0.8 power factor lagging _
i1) A load of 50 KW @ unity power factor :

iii) A load of 48 KW @ 0.6 power factor leading

Calculate the total KW, Total KVAR, Total KVA and the overall power factor.

A 100 KW load at 0.8 lagging power factor is being supplied by a 220 V, 50 Hz‘
source. Calculate the reactive power drawn from the source. If a capacitor connected |
parallel to the load improves its power factor to 0.9. Find the capacitance of the |

capacitor. Also calculate the current drawn from the source before and after | \
connecting the capacitor. [8] ;

i

W
Y
~

T

wattmeter method of Active Power Measurement in Three Phase AC system? What is

\.
b) With the help of necessary Phasor diagram and circuit diagram, explain the two \,\
the variation of wattmeter readings with load Power Factor? l

8

o

|

[

vé (‘——]

kG

e

-
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A NRNAN

—t
.

a) What do you understand by terms ‘resistance’ and ‘resistivity’? On what factors the
resistance offered by a conductor depends? [4]

b) Two resistors made of different materials having temperature coefficients of
resistance a; = 0.004/°C and a; = 0.005/C° are connected in parallel and consume
equal power at 15°C. What is the rate of power consumed in resistance R; to that in

Ry at 70 ¢°? B [6]
¢) Calculate the value of unknown resistance R in the circuit shown below and the
current flowing through it when the current in the branch OC is zero. [6]
C

2. a) Calculate the output voltage, V, for the circuit shown in figure below using Kirchoff’s
laws. {51

2Q
—N\N—

—O- 4
b) Determine the power dissipated by 52 resistor in the circuit shown in figure below by
applying nodal voltage analysis. 6]
' 5A ’
. . >3.0- 5
40 V() 3N ‘%
4Q
MY

¢) State and explain superposition Theorem with an appropriate example. [5]



3. a) For the circuit shown in figure below, what will be the value of Ry to get the

maximum power? What is the maximum power delivered to the load?

A

b) Determine the current in 20C resistor of the network shown in figure below using Star

Delta Transformation

ar
I
2V

c) State the definition of the capacitance and from it write an equation for the charge

stored in a capacitor.

a) Derive the equation for instantaneous current flowing through a pure capacitor when

excited by AC sinusoidal voltage V = Vi, Sinwt. Draw the waveform of voltage and
current and phasor diagram of the circuit. Show analytically and graphically that it
does not consume real power.

b) ‘A coil takes 1.3 kVA nd 1.2 kVAR when connected to a 240 V, 50 Hz sinusoidal

supply. Calculate: (i) Power dissipated (ii) Current and (c) Inductance of the coil.

¢) A Circuit consisting of a resistance of 30Q in series with an inductance of 7SmH is

connected in parallel with a circuit consisting of a resistance of 20Q in series with a
capacitance of 100uF, if the parallel combination is connected to a 240V, 50Hz,
single-phase supply. Calculate (i) The total current (ii) Power factor (iii) Active and
reactive power. Also draw a neat phasor diagram.

a) What are the two ways of connecting a 3-phase system? Draw their phasor diagrams

and write down the relationship between phase and line voltages and phase and line
current for these system.

b) A 220 V, 3-phase voltage is applied to a balanced delta connected 3-phase load of

phase impedance (15+j20)Q2. Calculate:

i) The phase voltages

ii) The phasor current in each line

iii) The power consumed per phase

iv) Draw the phasor diagram

v) ‘What is the phasor sum of three line currents? Why does it have this value?

c) - Explain 2-wattmeter method for the measurement of power in a balanced three phase

load.

* ok %

181

(4]

(4]

[4]

(4]

(8]

(4]

(8]

[4]




25 TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | programme g%’gigfcn Pass Marks | 32

2069 Ch’aitra Year / Part 1/1

Time 3 hrs.

Subject: - Basic Electrical Engineering (EE401)

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

v’ Attempt any Five questions.
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—1. +a) Explain the methods for converting practical current source in to practical voltage

source. [4]
/b) Calculate the power which would be dissipated in a 75 Q resistor connected across
XY in the network shown below. [4]
200V _'_I:"_
80Q 75Q
{ 2
_ _ ¥

_((‘/)/ Find the currents I, I;, I3 using Kirchhoff's Law and also find the power output of

each voltage source of figure below? (8
3 Il 780 Iz
2a
Sv
10V =
Sv
Fig: 1.2

—2.ya) The resistivity of a metal alloy is 50x10%Q-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. [t

__b) Use Norton's theorem to calculate the value of R that will absorb maximum power

’ from the circuit shown in the figure below. Also calculate the maximum power drawn
[

by it.
12Q

MW . R

—4gv R 60 QD SA







©) In the network shown below, find the value of resistance R and the current through it

~" when the current through branch DA is zero. (4]
A
20 20
c
B 20V 202
_-3. &) Find the current through the 10 Q resistor using loop-current method? [8]
49 2q 50
10V = -
[
Fig: 3.1
b) Find the current I in the circuit of figure below by applying nodal voltage method. [8]
1A
o] e | e
— AN T
18V 'ﬁ:‘ %69 %m — 12V

7(7 a) Explain generation of sinusoidal emf with diagram and define angular velocity. [6]

' b) A sinusoidal voltage is applied to three parallel branches yielding branch currents,

11=14.14 Sin(wt-45°), ,=28.3 Cos(@t-60°) and i3=7.07 Sin(et+60°) (i) Find the

complete time expression for the source current (ii) Draw the phasor diagram in terms
of effective values. Use the voltage as reference. [6]

¢) Define inductance and derive relation for connection of inductors connected in
(4]

parallel connection.



5./@) For the‘parallel circuit shown below, calculate: - [8]
' (i) RMS value for current, power factors and active power of path 1.
(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.

_ R=15Q L,=50 mH
= AN — YA
= I A ’
2.
L2y =10
o M oo
£ R~10Q _
5 2 C,=150 pF
}
&)
I v=325 sin 377t

.b) A three phase induction motor takes SOKW 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 bank 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+2]

6. _a)~In the network shown in figure below, determine: [8]

i) Total impedance
ii) Total current
iii) The current in each branch
,_i¥) The overall power factor
v) Volt amperes, Active Power and Reactive Power

230V,
SO0H=z

Fig: 5.1

—b) In a 3-phase, 4 wire Wye connected system the phase voltage Vpn = 200V, and its

frequency is 60Hz. The load impedance components are R; = 100Q2, R, = 1000,

. Cy = 66.3 uF, R; = 100Q, L3 = 159.2mH. Calculate the three line currents and the
neutral current. [8]

%%k %k
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AR YN

_a) The temperature rise of a m/c field winding was determined by the measurement of
the winding resistance. At 20°C the field resistance was 150Q. After running the m/c
- for 6 'hours at full Ioad the resistance was 175Q. The temperature coefficient of

resistance of the copper winding i is 4 3 x 10°/k a°C. Determme the temperature rise ,
of the m/c. ) [6]

b) Find I;, I, and I, in the circuit shown in the figure using Kirchhoff’s law. © o [10]

—

‘__‘IM : '
12V ~=

1,/

{_ -
802 10V L i}
2. a) Use Supelposmon theorem to find the current flowing through the 1OQ resistor shown
, mthe ﬁgure . - T , o (8]
80

10Q

by State Thevenin’s theorem and give the procedure for Thevenizing a circuit. Explain

the major advantages offered by use of this theorem. (8]
. a) Use the node voltage method (Nodal) to ﬁnd the current flowing through 10Q re31stor :
in the network shown below. _ (81
100 "
[ —~AMa
=20
- 50




b) Determine the power dissipated in 3Q resistor in the circuit shown below using
~  Norton’s thco.em. ’ ‘

[
2Q | 1Q
r I
+ B
10V : _ ’ 10A
_ 20 30
3
4. a) An rms voltage of 100£0° is applied to the series combinaﬁén of Ex and Z; where
Zi =20£30°. The effective voltage drop across Z2 is known to be 40£-30°V. Find
_ the reactive component of Zs. (8]
b) For the parallel circuit shown below, calculate: (8]

1) RMS value of current, power factor, active and reactive power of path' 1.
il) RMS value of current, power factor, active and reactive power of path 2 -
_ ii1) RMS value of current, power factor, active and reactive power of the whole circuit

Ri=15Q 1, - somp

\ AN ATy .,
Path 1 . . . :
. /\ Il
Path 2 Ly ‘
A L, = 100mH |

R, =10Q C =150uF

v=2325sin377t

5. a) Deﬁne rycle Time period, angular velocnty, frequency, average. and rms value of an
alterlaung quantity.

b) A series circuit consists of resistance e.qual to 4Q and mductance of 0. Ol,H "The -
apphed voltage is 283 sin (300t + 90°)V. Calculate the followings: S (10]

1) Power factor

ii) - Expression for i(t)

iii) The power dissipated in the circuit

1v) Voltage drop across each elements and
v) Draw a phasor diagram

6. a) A 415V, 3 phase, S0Hz induction motor takes 50kW power from supply mains at
0.72 power factor lagging. Capacitors are 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. (8]
b) Three loads (31 + j59)Q, (30 — j40)Q and (80 + j60)Q2 are connected in delta to a

3 phase, 200V supply. Find the phase currents, line currents and total power absorbed.  [8]

-
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a) Explain emf, powntml dlfference and current thh a circuit dlag1 am. [4]

b) The temperature rise of the machine field winding was determined by the
measurement of the winding resistance at 20°C the field winding resistance was
160 Ohm(Q). After running the machine for some hours at full load the resistance 1s .
185 Q. If the temperature coefficient of resistance of the copper winding is '

4.3 x 107%/°C at 0°C. Determine the iemperamre rise of the machine. [6] -
c) Find the equivalent resxstance in the ﬁgure shown, and power dissipated in the 502
resistor. - ) . [6]
, - 2Q
i o NANA- AN
10 30 4 60
24V AT
50
3
a) Calculate the value of R that will absorb maximum power from the circuit (shown in _
the figure). Also calculate the maximum power drawn by it. [6]
m‘ﬁ 5
!

b) State Norton’s description theorem and list the steps for Nortonizing a circuit.

Compare the Norton’s equivalent circuit to the Thevenin’s equlvalent circuit. [6]
¢) What is the total cost of using the following at Rs 7 per kl]lowafgt hour? (4]
1) A 1200 W toaster for 30 min ‘ \ S SR

1i) Six 50 W bulbs for 4 hours



- {m) A 400 W. washmg nachme for 45 ':
ST A 4800 W e}ectnc dmhs dryer Lcr

3. a) _.Usv ‘Nodal analysis 'nsthod to calcuiafﬂ the currem thro the 152 sesistor in the . .
figure shown below , ‘
i o—— PV : AN e ANy

& . » ) S— I}

b) Find the cuirent 1 as shown in figure below using star - delta transformation.

AR ’
20 ' ' ‘

=
I

o

19V _T 1002 =10Q

¢) An air cored coil is 2.5cm long and has an average cross-sectional area of 2cm”.
Determine the number of turns if the coil has an inductance of 100 pH.

4, a) Calculate the average value, rms value, form factor and peak factor of the saw tooth
wave as shown in figure beiow,

VA

50Vi—- -~ —

wt

: 2 47 - 6m :
b) What do you mean by reactive power in AC circuit? Explain it by constructlng phasor
diagram for real power, reactive power and apparent power.

~ ¢) Describe and illustrate the phasor- relationship that exist between the voltage that
appears across the terminals of a pure capacitor and the current that flows through it
in steady state when the capacitor is excited by a sinusoidal source.

5. a) A voltage of 200£0° V is applied across impedances in parallel. The value of

impedances are (12 + j16)Q and (10-j20)Q2. Determine the KW, KVA and KVAR in -

each branch and the power factor of the whole circuit.

@ A delta connected load of Zag = 52£45°Q, Zpc = 524—30°Q and ZCA' = 10£0°Q) are
connected to a 380V, 3 phase ac source. Find the magnitude of the line currents and
—~— total power, absored by loads, when phase sequence is ABC. - -~ ~.—/

C e

A ' g - _
. C ; ' : ToITT4A8V
15Q iy 5 . | o2

{ﬂf

[4]

(4]

fe1,

(51,




[4]

(4]

{ol

(8]

L laggmg '

¢) Determine current in 5 recmor by mesh analysis in figure below

) A smgle phase motor tak '

.WLaf are the advantages of d:ree pi*ase AC sysfem ov er cxgnal phase ac system?

4K
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Attempt any Five questions.

All questions carry equal marks.

Assume suitable data if necessary.

a)

by

b)

.3‘ a)

The temperature rise of the machine field winding was determined by the
measurement of the winding resistance. At 20°C 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 coefficients of resistance of the copper winding is 1. 57x1 07°/°C at
0°C, determine the temperature rise of the machine. :

Whaf are ideal and practical voltage and current sources? Explajn. o B

Calculate the current in the 15Q resistor in the network shown in figure below using
superposition theorem. A
10Q

1A

Determine the current I, through ISQ resistor in the network by Norton’s theorém. )

I

Use nodal method to find the current through 10Q2 resistor for circuit shown below.

.IL

15Q.

10Q
— AWM A

20
5Q

25V




b) Calculate the value of R to receive maximum power and the maximum power

b)

by

. a)
b)

received by it for the circuit shown below.

=10V
e

A series circuit consists of a resistance equal to 4Q2 and inductance of 0.01H. The
applied voltage is v = 283 sin (300t + 90°) volts. Find

i) The power dissipated in the circuit
i1) The expression for i(t)

ii1) Power factor and

iv) Draw a phasor diagram

For the circuit below, calculate

1) Magnitude and phase angles of current in each of the branches,
i) Active, reactive and apparent power and power factor of the circuit, and
iii) Draw the vector diagram indicating branch currents and supply voltage

o e 300 0 =200
400 sin 300t ()
- Som === 833yF

Describe the advantages of three phase AC system over single-phase AC system.

Three phase balanced load consists of three similar coils, each of resistance 50Q2 and
inductance of 0.3H. The supply voltage is 415V, 50Hz. Calculate (i) The line current
(ii) The power factor (iii) Total power consumed and (iv) Draw the phasor diagram.
Take RxB as phase sequence.

Define power factor and explain the disadvantages and causes of low power fgctor?

A single-phase 50Hz motor takes 20A at 0.65 power factor lagging from a 230_V
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?

Aok

e SR




03 TRIBHUVAN UNIVERSITY . [ Exam.

INSTITUTE OF ENGINEERING Level BE ‘Full Marks ! 80
2070 Chaitra : Year/Part |1/1 Time 3-hrs.

‘Subject: - Engineering Chemistry (SH403)

DN NI NN

fa—

10.

11.

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

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

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, Ky, for
ammonia is 1.8x10™, ‘ _ [1+4]
How can you measure the standard reduction potential of Zn electrode? Hydrogen

electrode at 1 atm is connected with Zn electrode in which the emf of the cell is found to
be 0.61 V at 25°C. If [Zn""] = 1.0 M, calculate H" in hydrogen electrode. v [2+3]

What is heterogeneous catalysis? Giving a suitable example, explain the mechanism of
heterogeneous catalysis. Write any two criteria for choosing a catalyst for industrial
purpose. [1+3+1]
a) What do 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? [1+2+2]
Write major sources of water pollution. How does CO, act as pollutant of the

atmosphere? Explain. ) : [[2+3]
Give an account on chalcogenide glasses and polysulphur nitride. [2.5+2.5]

Explain about the biodegradable and non-biodegradable polymers with suitable examples.[2.5x2]

Explain giving reasons.
a) Transition metals and their compounds show paramagnetic behavior. [2.5]
b) Zinc (11) Compounds are white and diamagnetic while copper ( I I ) Compounds are
colored and paramagnetic. [2.5]
Transition elements formed colored compounds. Explain this on the basis of d to d
transition. (51
Compare the magnetic behavxor of the complex entities [Fe(CN)s]*" and [FeFs}* using
valence bond theory. [2.5+2.5]
a) Write the IUPAC name of the following co-ordination compounds. [2]

) [Cr(NHz)el™"

i) [Pt (NH;)Ch]

iii) Nas [C; (C2 O4)3]
iv) [CO (NH3)4 Clp] Cl

b) What is EAN? How would you explain the stability and magnetic behavior of a
complex compound by EAN rule. , [3]




12.
13.
14.

15.

16.

Write the characteristics of a good paint and explain the method of application of
paint in galvanized iron.

b) Mention the types and functions of lubricants with examples. [2+1+2]

a) What isomerism is shown by lactic acid? Write its possible isomers. 2]

b) What do you mean by racemic mixture? Explain chemical resolution of a racemic
mixture. - [142]

a) Describe SN reaction mechanism in haloalkane shown stereochemistry.

b) Why does nucleophile attack the substrate molecule from backside in SN? reaction
mechanism? [4+1]

Discuss E' reaction with reference-to the dehydrohalogenation of alkyl halide. How does

E! differs from E? reaction. [3+2]

What are plastic explosives? Write down the characteristics of explosives. Give the

preparation and uses of explosive obtained from toluene. [1+2+2]

* Kk
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Group A

1. a) What are the limitations of Bohr's atomic theory?
b) State and explain Hund'’s rule of maximum muitiplicity.

2. a) Define a buffer solution. Explain the mechanism of a buffer action.

[4]
(4]

[2+3]

b) What is the pH of a buffer solution having 0.20M acetic acid and 0.1M sodium acetate,

ka for acetic acid is 1.8x1075?
3. a) How does a galvanic cell differ from an electrolytic cell?

b) Define standard electrode potential.

Calculate the emf of the following cell at 25°C.
Zn/Zn** (0.025M) // Cu** (0.1M)/Cu

E° Zn**/za= - 0.76V, E°Cu**/Cu = 0.34V

3]
(3]

(1]
(4]

4. a) Derive an expression for the work done in an isothermal reversible expansion of an ideal

gas.
b) How is C, of a gas related to C,?

OR
Write shot notes on
a) Hess's law of constant heat summation
b) Calorific value of food and fuel
Group B

5. a) How does Werper’s theory explain the structure of cooFdination compounds?
b) Wwrite the formula of following;

i) Triamminechlorocyanonitrocobalt(III)
ii) Diamminesilver(I) chloride

iii) Potassium hexacyanoferrate(III)

iv) Pentaamminechlorocobalt(III) ion

OR
b. What are complex salts and double salts?

C. Explain the geometry and magnetic property of [Fe (CN)s]™" on the basis of valence bond

theory.

(4]
(4]

[2x4]

(4]
(4]

[4]

(4]



6. a) Explain the geometry of PCls on the basis of hybridization. [6]

b) Explain the formation of O, on 'the basis of valence bond theory. [2]
7. a) What are transition elements? Briefly discuss any two features of transition elements. [6]
b) Give the uses of silicones. “ [2]
A
Group C
8. Explain SN; and SN, reaction mechanism briefly. [4+4]
. OR, 4
a) Briefly discuss E; reaction mechanism with appropriate example. [4]
b) Show your familiarity with Pinacol Pinacolone rearrangement. (4]
9. a) What are geometrical isomers? [2]
b) Define enantiomers and diastereomers with suitable examples. [3+3]
10. a) Give the preparation and uses of bakelite or Nylon-66. : (41
b) List the uses of explosives. Give the preparation of trinitrotoluene (TNT). [1+3]

*okok
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1. Define a galvanic cell. What are functions of salt bridge in a galvanic cell?
Predict the feasibility of the following reactions,
i) Zn+Ag*t > Zn*"+Ag
ii) Zn**+Ag > 2Zn+ Ag*

Given, E®zn**/z= - 0.76V, E%g*/ag = 0.80V [1+1+3]
2. What is a buffer solution? Discuss the mechamsm of buffer action with suitable
examples. [1+4]
3. What is meant by catalysis? Point out its importance. Discuss intermediate ‘
compound formation theory of catalysis, = [1+1+3]
4. a) Point out the sources of radioactive substances responsible for environmental
pollution. Give their adverse effects and protective measures. [2.5]
b) Briefly discuss any two sources of organic and inorganic substances
responsible for water pollution. Point out their possible remedies. [2.5]
5.a) How do exhausts of internal combustion engine pollute air? Give the possible
remédies. [3]
b) What is the photochemistry behind ozone layer depletion? [2]
6.a) What are Chalcogenide glasses? Give their uses. [2.5]
b) Give the preparation and applications of silicone rubbers. [2.5]

7. a) Give the preparation and applications of polystyrene and polyurethanes. [4]
b) What are the advantages of conducting polymers? [1]

8. Why do transition elements form complexes? Llst the industrial application of 3d
transition elements in engineering. [3+2]

9. Explain the following features of transition elements with reference to 3d -
transition series; [2.5+2.5]
a) Variable oxidation state ]
b) Formation of colored compounds

10. Differentiate between complex salts and double salts. How does Werner’s
theory explain the bonding in complex salts? [1+4]



11. a) Write the IUPAC name of following;- ' [2]
i) K; [Hg L]
ii) Ks[Fe(CN)e]
iii} [Co (NHS) 5 cf}”
iv) Li[AlH,] '
b) How does valence bond theory explain the formation of [Ni(NH3)e]**? Predlct
_its magnetic behaviour, [3]
12. What are primary explosives, low explosives and plastic explosives? Give the
preparation and applications 2,4,6-Trinitrotoluene (TNT). [3+2]
13. a) Show your familiarity with liquid, semi solid and solid lubricants givmg
examples. [3]
b) Discuss any two types of paints showing their applications in engineering
works. (2]
14. a) What are geometrical isomers? Give an example. [2]
b) Show your familiarity with diastereomerism. [21
" ¢) Draw the structure of 2-Chlorobutane specifying R and S configuration.  [1]

15. Discuss the unimolecular nucleophilic substitution reaction mechanism in alkyl
halide showing the stereochemistry. [5]

16. What is meant by elimination reaction? Discuss E1 and E2 reaction
mechanism. [1+4]

* %k
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1. What is galvanic cell? Write electrode reaction, net cell reaction, EMF of the cell and cell »
notation of given electrode couple and also predict the spontaneity of the cell reaction. [1+4]
E° Zn/Zn™ =0.76V, E° Ag'/Ag=0. 80V
[Zn™]=0.01M, [Ag]=0.IM _ o
2. How does an acidic buffer solution reserve its PH value on the addltlon 'of strong acid or
: strong base? 100ml of 0.2M CH3COONa is mixed -with -200ml- of 0. 3M CH;COOH,
~- which is 2:1% ionised in dilute solution. Find out the PH of the resulting solution. [2.5+2.5]
Write the adsorption theory to describe the mechanism of heterogeneous catalysis with a
suitable example. How does a promoter enhance the catalytic action? Lxst any two criteria
of catalysed reactions applicable for the industries. [3+1+1]
4.. Write short notes on:(any two) [2.5+2.5]
a) Green house effect
b) Formation and depletion of ozone layer
c) Acidrain
5. List out four major pollutants of air, their adverse effects on human health and also write
their possible remedies. [1+2+2]
6.

Write the method of preparation and two 1mportant uses of each of polyurethane and
diamine epoxy resin. [2.5+2.5]

‘What is. biodegradable polymer? Describe the contnbutlon of carbon fibre remforced
polymer and chalcogenide glass in engmeenng

[1+4]

a) What are transition elements? Which of the 3d series elements is not a transition
element and why? [1+2]
b) Explain why compounds of V*? are colourless but those of V*? are colourful. ° (2]
a) Explain the cause of origin of paramagnétism in transition elements. . (3]
b) Explain why are transition elements good for alloy formation. [2]

a) What is meant by effective atomic number of metal ion in the complex salt? What
information does it convey? _ ‘ . (2]

b) Explain the formation of [Ni(CO)4]° complex on the basis of VBT. Also predlct its
geometry and magnetism with reason. [3]

a) Write the basic assumptions of Werner’s theory of co-ordination compounds. [3]



b) Write the TUPAC names of the following co-ordination compounds. . [2]

i) [Co(NHs); (en)2]Cls
ii) [Al(OH) (H:0)s]*" -

iil) Kq[Fe(CN)e):
iv) K[Ag(CN),] ‘ . - K
12. What is plastic explosive? How do you prepare dynamite and gun cotton? _ [1+2+2]
13.a) What is paint? Write characteristics of a good paint and explain the method of
application of paint in galvanised iron. [0.5+1+1]
b) What is lubricant? Give an example of emulsion and solid lubricant. Mention their
specific functions, [0.5+1+1]
14.2) Distinguish between enantiomers and diasteromers. Write all possible stereo_isomers
of a compound that contain two asymmetric carbon atoms but cannot exist in meso -
forms. . [4]
'b) Write the cis and trans isomers of butenedioic acid. (1]
15.a) What is resolution? Explain the method of chemical resolution of a racemate. (3]
by I)etem.line'tE»OLZ.‘chﬁgurati'dnii-n;tht_: following molecules: R )
o Cﬂ\ | /CH,CH3
D /C' - C\
’ H,C C¢H;
HO\ P CH,
1) /C = C : 3
i, . . it
ce CH,O0H o
16. What is a nucleophlic substitic;ﬁ reaction? Briefly explain SN? and SN' paths of such
reaction in haloalkane. Mention the factors governing these paths. [1+2+2]

= '.::7‘&.' e KK
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How does electrode potentlal originate? Define sta.ndard electrode potentlal‘7 Write the
cell notation, and cell reaction for Zn-Cu cell. [2+1+2]

‘What is buffer solution? Calculate the pH of resulting solution when ~0.005A mole of KOH
is added to 200 ml of 0.1N acetic acid solutlon (K. = 4.74). S [1+4]

What is meant by homogeneous catalysis? ‘Describe -the ‘intermediate compound
formation theory of catalysis with a smtable example Llst the cntena for choosmg a

B catalyst for industrial application. ' . R 14341

. a) What are chloroﬂuorocarbons‘? Give their photolytic reactlons m the upper

atmosphere. , 4 : (31

. b) Why oxides of sulphur and nitrogen are assumed as air pollii_taﬁts? : 2]

Point out four major pollutants of water, their adverse effect on human health and also
mention their possible remedies. : [2+1+2]

6. Describe the preparation and uses of polyphosphazines and polymeric sulphur (’PS)n [5]

10.

What are double and complex salts?’ erte the formulae of the followmg &o-ordination
compounds. : [2+3]
a) leromotetraaquochromum m) chlonde '

b) Potassium hexacyanocobaltate (II)

c) Tetrabromocuparate (II)

d) Tetraamminedichlorocobalt (IIT)

) Hexacyanoferrate (IIT) ion

f) Sodium trioxalato aluminate (III)

a) What are principal and auxiliary valencies of the metal lon in the complex compound"
Nlustrate them in [Co (NH3)s] Cls. : : [2]

b) Show your familiarity with electronic interpretation of complexes. | | 3]
Explain the followings: . - [3+2)

a) Transition elements are good in forming complexes -
b)- Show your acquaintance with application of 3-d transition elements.

What are transition elements? Explam the following features of transition elements;- [1+2+2] .

a) Variable oxidation state
b) Magnetic properties




11. Define explosives? Give the preparation, properties and uses of trinitrotoluene (TNT).

What are plastic explosives? [1+3+1]

12. Define lubricants and mention their functions. Name different types of liquid lubricants
with examples. Show your familiarity with types of paint. [2+1+42]

13.a) What are geometrical isomers? Draw the structure of 2-Chloro- 3-methylpent—2 ene

" and specify Z and E configuration. . [1+1]

b) Illustrate enantiomerism with an example. Mention a typical organic molecule which
exhibits distereomerism. ' : (1+2]

14. Describe the mechanism involved in the reaction between a tertiary alkyl halide and
aqueous caustic potash. How does Sy2 reaction differ from Syl in its stereochemistry? [4+1]
15. a) Write the mechanism of bimolecular elimination reaction. - -2

b) Mention the effect of nucleophile, substrate and solvent on nucleophilic substitution
reaction mechanisms. (3]

16. What are bio-degradable and nonbiodegradable polymers? Mention the uses of epoxy
resin and fibre reinforced polymer. [2+3]

. o ok
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‘Group A

. a) - A cricket ball of mass 250g is moving with L oa

of the velocity of light. Calcufate ’

the wavelength of that ball. Also explain whether this cricket ball acts as a particle or
wave and why? (Planck’s constant = 6.6 x 10’34 IS)

b) Explain Sommerfield model of atom. How does this model mtroduced the concept of

sub-shell?

'c)b State Paulie’s exclusion prmc1ple How does thls pnnmple lumt only two electrons in

an orbital with their spin opposite?.

a)- Derive Ostwald’s dilution law and write its limitations.

b) Calculate the pH of the resulting buffer, when 400 mf of 0.2M acetic acid is mixed
with 500 m£ of 0.3M sodium acetate. (K, = 1.8 x 10™)

a) Define normal hydrogen electrode. How it is used for the construction of

electrochemical series.
b) Calculate the EMF of the following cell at 15°C.
Cu/Cu'™ (0.1M) // Ag* (0.2M) /Ag

E° Cu™/Cu=034V
E°Ag/Ag —-—OSOV

What do you mean by Mola.t heat capac1t1es at constant volume and constant pressure?
Calculate the enthalpy change for the synthesis of urea

C(S) + 2Ha(g) + %Ox(g) + Na(g) - COMEL); (S)
from the following thermochemical equations. ‘

a) C(S)+ Oy(g) — COxg) AH = -394 kJ
b) Hy(g) + %0a(g) = H0(8)  AH=-286kJ

AH =7

) COMH,)y(S) + */202(g) = COx(g) + 2H;0(2) + Na(g)

OR
Write short notes on (any two): '

. a) Blectrochemical theory of corrosion

'b) Bomb calorimeter
c) Hess law of constant heat summation

AH =-632 kJ

(3]

B

2]
[4]

[4] .

(4]

[3+5]

[4+a]




Group B

a) Explain the structure of CoC¥;3.6NH3, CoC¥;.5NH3, CoCXL. 4NH; and CbCE; 3NH; on
the basis of Wemer’s theory, if 3,2, 1 and 0 chlonde lons are precipitated with AgC#

from their aqueous solutions.

b) Explain why octahedral complexes of Ni*? ion are outer orbital complex. -

OR

[6]
21

On the basis of VBT, explain the structure and hybridization involved in [Ni(CN)4]27 and
[NiCL4)* ions.

Write the IUPAC name of the followmg complexes.

a)
c)

2)
b)

[Fe(H,0))*" b) [Cr(NH;),COs]C4
[Cr(en)s]Ct3 d) NH4[Cr(H,0),(NOs3)4]

‘Define transition elements and write their general outer electronic configurations.

Give reasons for the following

i) Transition element complexes are coloured
i1) Transition elements are suitable for.complex formation
iii) Transition element compounds are paramagnetic

[3+3+2]

Define hybridization. Give the scheme of hybridization in SFe¢ molecule and also

predict its geometry.

Explain the formation of H, molecule on the basis of VBT,

What are silicones? Write some important uses of it.

Group C

[143)
2]

What does SN? represent? Explain it’ s chemical reaction mechanism w1th a suitable

example. Write a suitable chemical reactmn that represents E;, Ep, SN and pmacol
pinacolore rearrangement reaction.

‘OR

[4+4]

" ‘Write the différence between “addition réaction and elimination reaction. Explain the
chemical reaction mechanism of E' and give reason why SN' is said to represent
unimolecular nucleophilic substitution reaction.

10.

)]

b)

What is geometrical isomerism? Write the necessary conditions for a compound to

show geometrical isomerism.

[3+5)

[1+2]

Taking an example of organic compound, show enantiomers, diasteriomers and meso

compounds giving reasons.
Write the general characteristics of enantiomers.
How is TNG prepared? Write its uses.

Differentiate thermosetting and thermoplastic polymer with suitable example.

What is the role of Grignard reagent in the preparation of 1°, 2° and3° alcohol?

Hkok

(3]
(2]
[2+1]
(2]

e
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1. a) Write the value of four quantum numbers for the last electron of sodium. 2]
b) Derive Schrondinger wave equation and mention its implication. : [5+1]
2. a) Whatis pH scale? Write its limitation. : B [3+1] !
'b) 400CC of 0.2M CH3;COOH is mixed with 100CC of semimolar NaOH. solution.
Calculate the pH of the mixture. [Ka of CH;OOH = 1.8x10™] [4]
' ..3- a). Whatis standard hydrogen electrode? Give the cell notation of Cu elcctrode w1th it. . [3+1]
“ b)’ The EMF ‘ofthe dottibirition ‘of given élecfrode . TTT i T T T et gy

i) AgCl+e —» Ag+Cl E=-02V

ii) Cu~> Cu™ +2¢° E=+034V

is 0.09. Calculate the concentration of Cu™ ion in electrode’b, where a is in standard
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 ~2808 KJ, amount of heat evolved by the burning of 1 mole of charcoal is
394 KJ and heat of formation of water is —286 KJ. [4+4]

OR
Write short noteson: . o - [4+4)

a) Bomb calorimeter
b) 1% law of thermodynamic

W

. a) Give the chemical formula for the following compounds. ' [2]

i) Diammine silver (I) iodide

ii) Pentammine monochlorocabalt (IIT) Chloride - -
iil) Hexaqqua iron (III) chloride

iv) Potassium tetraiodo mercurate (II)

b) Give the postulates of Wemner’s theory of complexes and mention the key point to
- distingt pnman and sccondary valencies to central metal atom/;on in a complex with -
" Example.” T . ST [4+2)

OR
a) Give the postulates of valence bond theory of complexes. - [4]

b) Predict the geometry and magnetic character of [Ni(CN)4]" "~ and [Ni(C 0))° according o
to the same theory. (4]

|
!
)
i




PP

-~ 6. a)

b
7. @)
b)

10. a)

‘What are hyi)rid orbitals? Explain the geometrs: =< NE. =nd DOY oo #hn Losin o8
hyoridization. : , ] ‘ [145]
‘What are silicones? Give the four main properues of ; silicones. A ' [2]
“Write down the characteristics of transition metal. - 2]
Explain thé cHaracteristics of 3d transition metals w1th reference to (i) variable
oxidation state (ii) complex formation. (6]
“In -which- aspect the aquenshydrolysls of methyl bromide differs from aqueous
hydrolysis t-butyl bromide. ’ [4+4]
OR v
Explain E; and E; mechanism with suitable examples. [3+2]
Why rearrangement reaction differs from addition one. [2+1]
What is the minimum requirement for an organic molecule to represent its and trans
isomerism? Explain it with suitable example. : ‘ (2]
Explain diasteriomers, enantiomers and meso compound with suitable examples. - [6]-
How vou will obtain , 3]

1y Butanol and

#ii) -Pentanel from propyl maguesium brormde and benzcnc acid from toluene

Give the chemistry of TNT. : ‘ ’ ‘ [2]

Terylene and Telfon are different polymer, explain it. lee the preparation and
. property of nylon 66. [1+2]
%k N .

e

T,
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V' Assume suitable data if necessary.

_L" State and explain zeroth law of thermodynamies. Write down its application. [4]
2/./T)ifferentiate between stored energy and transient energy with examples. (4]
3>~ Define saturation pressure and saturation temperature. Explain why quality is necessary for a
liquid vopor mixture. - [4]

4. Derive general mass conservation and energy conservation equations for a control volume.  [6]
Tass conservau nergy conserv: juatio ‘

yeﬁne entropy and isentropic process. Derive detail mathematical expression for entropy
r

elatjon for an idé‘al gas in terms of pressure and temperature. . (6]
6/Sé:h the Raﬁkmes cycle on p-v and T-s dlagrams and derive an expressmn for its

efficiency. : [6]
7. Derive the expression for overall heat transfer coefficient for composite plane wall ccmg.;stmg
“of two layers and subjected convective medium on both sides. [6]

Ay T

\_/Kt the inlet and exhaust of a turbine the absolute steam pressure are 6000 kPa and 4.0 cm of
, respectively. Barometric pressure is 75 cm of Hg. Calculate the guage pressur _e_fnr_the

entering steam and the vacuum gauge pressure for the exhaust steam. (p, = 13600 kg/m and
g=9.81 m/s?) g [6]

9. A piston cylinder arrangement shown in figure below contains water lmtnally at P, = 100
kPa, x; = 0.8 and V; = 0.01 m’. When the system is heated, it encounters a linear spring
(k = 100 kN/m). At this state volume is 0.015 m>. The heating continues till its pressure is
200 kPa. If the diameter of the piston is 0.15 m, determine: - [8]

a) The final temperature and
b) The total work transfer

> .

10. Air enters into a turbine at 2 MPa, 400°C and with a velocity of 200 m/s and exits from the
turbine at 100 kPa and 100°C with a velocity of 80 m/s. The power output of the turbine is
800 kW when the mass flow rate of air is 4.5 kg/s. Determine the rate of heat loss from the -
turbine surface, inlet and exit diameters. [Take Cp = 1005 J/kg, k and R =287 J/kg.h] [8]




1.

A piston cylinder device shown in figure below contains 1.5 kg of water initially at 100 kPa
with 10% 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 source at 500°C until its temperature
reaches 400°C. Determine the total entropy generation during the process. [8]

Q/

12. A power plant-operating on an ideal Brayton cycle delivers a power output of 80 MW.The

13.

minimum and maximum temperatures during cycle are 300 K and 1500 K respcctlvely The

pressure at the inlet and exit are 100 kPa and 1400 kPa respectively: (8]

i) Determine the thermal efficiency of the cycle , : /‘"/

ii) Determine the power output from the turbine and

iii) What fraction of the turbine power output is required to drive the compressor? [Take
Cp= 1005 J/kgk, y=1.4]

A 40 m long steel pipe (k = 50 W/mK) having an inside diameter 80 mm and outside
diameter 120 mm is covered with two layers of insulation. The layer in contact with pipe is

30 mm thick asbestos (k = 0.15 W/mK) and the layer next to it is 20 mm thick magnesia
(k = 0.1 W/mK). The heat transfer coefficients for the inside and outside surfaces are
240 W/m’K and 10 W/m*K respectively. If the temperature of the steam inside the pipe is
400°C and the ambient air temperature is 25°C. Determine: - [6]

i) The inside overall heat transfer coefficient U;,
ii) The outside overall heat transfer coeff cient U,,
iii) The heat transfer rate usmg U;, and

iv) The heat transfer rate using U,

* k%
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Explain the difference between path function and point function with example.

Define heat transfer and work transfer. Also mention smulannes and differences between
heat and work.

3. Define pure substance. Explain why property tables and charts are necessary.

Differential 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.

Define isentropic process. Derive isentropic relations for an ideal gas and an

* incompressible substance.

Sketch the cycle on P-v and T-s diagrams and derive an expression for its efficiency in
terms of compression ratio and cut-off ratio.

Derive expressions for inside and outside overall heat transfer co-efficient for a hollow
cylinder subjected to convection medium on both sides.

A large chamber is separated into two compartments which are mamtamed different
pressures as shown in figure below. Pressure gauge A reads 200 kPa and pressure gauge
B reads 150 kPa. If the atmospheric pressure is 100 kPa, determine the absolute pressure
existing in the compartments and the reading of gauge C.

v

A rigid container with a volume of 0.170 m?® is initially filled with stream at 200 kPa,

300°C. It is cooled to 90°C.
a) At what temperature does a phase change start to occur?

b) What is the final pressure?
c) What mass fraction of the water is liquid in the final state‘7
‘Also sketch the process on P-v and T-v diagrams. [Refer the attached table for

properties of stream]

(4]

(4]

(4]

(6]

(6]

(6]

(6]

[6]

(81



10.

12.

Air flows at a rate of 1.2 kg/s 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 m/s. Heat lost by
the compressor to the surrounding is estimated to be 20 kJ/kg. Calculate the power
required to drive the compressor and diameter of inlet and exhaust pipes. [Take R = 287

. J/kgK and ¢, = 1005 J/kgK]
11.

An air condition unit having COP 50% of the theoretical maximum maintains a house at a
temperature of 20°C by cooling it again the surrounding temperature. The house gains
Energy at a rate 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.

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 and 20°C

' respectively. The heat added per kg air during the cycle is 2000 kJ/kg. Determine the

13.

pressure and temperature at the end of each process of the cycle, the thermal efficiency
and the mean effective pressure. [Take R =287 J/kg.k and Y = 1.4]

A steel pipe 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 insulation 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.

**k%

(8]

(8]

(8]

[6]
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+J« State and explain equality of temperature. Also state zeroth law of thermodynamics.

2. Derive an expression for work transfer for any procéss on a piston cylinder device.
Reduce it to get the expression for work transfer during a polytropic process.

3. Define pure substance. State and explain "state postulate".

4. Differentiate between steady state work applications and steady state flow applications.
Write down the functions of a thermal turbine and nozzle. Also derive governing
equations for them when they operate under steady state condition.

5. State the entropy change statement for a control volume and derive an

entropy generation.

expression for its

6. Sketch an ideal Otto cycle on P-v and T-s diagrams. Also derive an expression for its

efficiency in terms compression ratio.

7. 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 mm.

Determine:

a) The temperature at which piston leaves the St'ops and

b) The final pressure. [Take R = 287 J/kg. K, parm = 100 kPa and g = 9.81 m/s’]

RS -

200 mm

[4]
(4]
(4]
(6]
(6}
(6]

[6]

(6]



9.

11.

12.

13.

A piston cylinder device with a linear spring initially contains water at a pressure of 4
Mpa and 500°C with the initial volume being 0.1 m>, as 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 HyO,
the final temperature and volume and the total work transfer. [Refer the attached table for
properties of steam]

10. Air flows at rate of 1.2 kg/s 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 m/s. Heat lost by
the compressor to the surrounding is estimated to be 20 kJ/kg. Calculate the power
required .to drive the compressor and diameters of inlet and exhaust pipes.
[Take R = 287J/kgK and c, = 1005 J/kgK].

A rigid vessel consists of 0.4 kg of hydrogen initially at 200 kpa and 27°C. Heat is
transferred to the system from a reservoir at 600 K until its temperature reaches 450 K.
Determine the heat transfer, the change in entropy of hydrogen and the amount of entropy
produced. [Take ¢, = 10.183 J/kgK].

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
added 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 8 = 1.4 and
cp = 1005 J/Kg.k]

A furnace wall 300 mm thick is made up of an inner layer of fire brick (k = 1 W/mK)
covered with a layer of insulation (k = 0.2 W/mK). The inner surface of the wall is at
1300°C and the outer surface is at 30°C. Under steady state condition, temperature at the
interface is measured to be 1100°C. Determine:

a) Heat loss per unit area of the wall and
b) The thickness of each layer

* %k

(8]

(8]

8]

(8]

(6]

SN R | -
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Assume suitable data if necessary.

. Write features of a thermodynamic property. Also dlﬁ‘erennatc between state function and

path function with examples.

\\}}//Dlﬁ’erennate between heat and work.

6,

7.

.8

Define compressed liquid, degree of superheat, moisture content and saturated vapor.

Deﬁne cyclic process State and explain first law of thermodynamics for a control mass
dergoing a cyclic process.

xplain the directional feature of the natural process with any one example. State the
econd of thermodynamics for an isolated system. Also explain the entropy generation.

Sketch P-v. and T-s diagram for a Brayton cycle. Also derive an expression for its
iefficiency in terms of pressure ratio.

Derive expressions for inside overall heat transfer coefficient and outside overall heat
transfer coefficient for a hollow tube subjected to convection medlum on its both inner
and outer surface.

e N

‘The Piston of a vertical Plston cyhnder devxce contammg as gas has a Mass of 50 kg and
cross sectional area of 0.02m?,

i) Deiervnmethe pressure inside the cylinder.

ii) During some process heat is lost by the gas to the surroundings and it's volume
decreases to %™ of the initial volume, determine it's final pressure. [Take
Patm = 100 KPa and g = 9.81 M/s?]

A piston cylinder device shown in figure P.9 contains 0.2 Kg of a mixture of saturated
liquid water and saturated water vapor at a temperature of 50°C and a volume of 0.03m’.
The mass of the plston resting on the stops is 50 Kg and the cross sectional area of the
piston is 12.2625 cm®. The atmospheric pressure is 100 kPa. Heat is transferred until it
becomes saturated vapor. Sketch the process on P-v and T-v diagrams and determine:

i) The final pressure, and
ii) The total work transfer. [Take g = 9.8 ms™] [Refer attached table for the properties of
steam]

Figure P. 9
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10. Air flows at a rate of 1.2 kg/s through a turbine entering at 500 kpa, 150°C; with a

12.

velocity of 120 m/s and leaving at 100 kpa, 25°C; with velocity of 60 m/s. Heat lost by
the turbine to the surrounding is found to be 20 kJ/kg. Calculate the power developed by
the turbine and diameter of inlet and enhast pipes. [Take R = 287 Jkgk, and

Cp = 100 SV/kgk] (81
1.,

A heat Pump having COP of 5 maintains a building at a temperature of 24°C by '
supplying heat at a rate of 72000KJ/h, when the surroundings is at O°C The heat Pumps
run 12 hours in a day and the electricity costs Rs 10/Kwh. S 8]

i) Determine the actual and minimum theoretical cost per day.
ii) Compare the actual operating cost with the cost of direct electric resistance heating.

Steam at 2 MPa, 350°C is expanded in a steam turbine working on a Rankine cycle to 8

kPa. Determine the net work per kg of steam and the cycle efficiency assuming ideal ¢
processes. What will be the difference in efficiency if pump work is neglected? [Refer
attached table for the properties of steam] 8]

L_y/gas/mrbme blade is modeled as a flat plate. The thermal conductivity of the blade

material 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 is cooled by air bled of the
compressor. The heat transfer coefﬁclents at the upper and lower surfaces of the blade are -
2500 W/m’k and 1500 W/m’k respectively. Under steady state conditions, the
temperature, at the upper surface of the blade is measured as 850°C; determine the

temperature of the coolant air. [61°

%k % %
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Candidates are requlred to glve their answers in their own words as far as practicable.
Attempt All questions. .

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

State and explain three types of thermodynamic system.

Define thennodynamw process. Derive the expression for work done during polytropic
process. - - -

Define compressed liquid line, saturation temperature and quality. Derive the relation
Vv =V + Xvyg for the two phase mixture.

Derive the general expression for conservation of energy for control volume. Modify it
ior turbme and nozzle. :

Derive the relations for entropy for idea] gases Also show the equnvalence of Clausms :

and Kelvin’s statement

Describe the working principle of Rankine cycle with the help of P-v and T-s diagram.

Derive an expression for heat transfer through a mild steel pipe with a layer of insulation
on the outside. Take temperature of fluid in the pipe as tpyig, temperature of air as t,; and
length of the pipe as L. (tauig > tair)-

In a quasiequilibrium process ir a closed system, a gas expands from a volume of 0.15m’.
and a pressure of 120 kPa to a volume of 0.25m” in such a manner that P(V +0.030) =
constant, where V is in m®, Calculate the work.

A 1.8 m’ rigid tank contains steam at 220°C. One third of the volume is in the liquid
phase and the rest is in the vapor form. Determine:

a) The pressure of the steam
b) The quality of the saturated mlxture and
c) The spe01ﬁc volume

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 as
0.3 MPa and 731°C 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 70°C.

a) Draw p-v dlagram for the process

b) Find the temperature of the air inside the cylinder when the piston reaches the lower
stops.

¢) Calculate the heat transfer during the process. (FOr air R = 287J/kgK,
Cp =1004J/kgK, C, = 717 J/kgK).

Air is contained in a vertical cylinder ﬁtted with a frictionless plston and a set of stops as

(4]

(4]

4]

. [8]
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11.

12.

Steam enters an adiabatic turbine at 10MPa and 510°C. Exit condition are 0.06MPa and
quality of 96%. Determine the isentropic efficiency and actual work for a mass flow rate
of 10K g/sec. [Refer the attached table for properties of steam.]

An exterior wall of a house may be approximated by a 10cm laye; of common brick
[K = 0.7 W/m°C] followed by a layer of 3.8cm of cement plaster. [K = 0.48 W/m°C].
What thickness of loosely packed rock wool insulation [K 0.005W/m°C] should be

adde

(8]

13.
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The compression ratio in an air standard -Otto cycle is 8. At the beginning of the
compression stroke; ‘the pressure is 0.1 MPa and the temperature is -15°C. The heat
transfer to the air per cycle in 1800KJ/KG of air. Determine:

a) The pressure and temperature at the end of each process of the cycle

‘b) The thermal efficiency

c¢) The mean effective pressuré [R= 287J/KgK, Cv =718J/kgK]

%ok k
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Define thermodynamic property and thermodynam1c state. List two nnportant features of a
thermodynamic property.

Define total energy of a system Also dlfferentlate between stored energy and h‘ansxent

energy with examples.

Define pure substance. Denve an expressmn for specific volume of a two phase mlxture in
terms of quality. -

‘Write down general steady state energy equatlon Reduce it for an adiabatic tutbine, an
adiabatic diffuser and throttling valve. Also mention relévant assumptions for each device.

Define heat pump and COP. Explain how performance of reversible and irreversible heat
pump can be evaluated by applying first law and second law of thermodynamics.

Define air st mdard analysis. Also list the assumptions of an air standard analysis.

Derive an expression for overall heat transfer coefficient for composite plane wall
consisting of two layers with convection on both sides.

Air (m = 0.1 kg) is contained in piston/(:ylinder assembly as shown in Figure P.8. Initially,
the piston rests on the stops and is in contact with the spring, which is in its unstretched
position. The spring constant is 100 kN/m. The piston weighs 30 kN and atmospheric
pressure is 101 kPa. The air is initially at 300 K and 200 kPa. Heat transfer occurs until the

air temperature reaches the surrounding temperature, 700 K. Find the final pressure and
volume. [Take R = 287 J/kg K]

5 ..'..'..;l i
. Figure P.8
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10.

11.

12.

13.

A closed, rigid container of volume 0.5 m’ is placed on a hot plate. Initially, the contau%)er
holds two phase mixture of saturated liquid water and saturated water vapor at T, = 1(%)0 C
with a quality of 0.2. After heating, the temperature in the container is T, = 150" C.
Indicate the initial and final states on P-v-and T —v diagrams, and determine

() the pressure at each state. '

(b) the mass of the vapor present at each state, in kg.

(¢) If the heating continued, determine the temperature, when the container holds only
saturated vapor. [Refer attached table for the properties of steam]

Carbon monoxide (2 kg), contained in the piston-cylinder dev1ce as shown in Figure P.10,
is initially at a pressure of 1.0 MPa and a temperature of 50°C. Energy is added until the
final temperature is 500 °c and the pressure is 2.0 MPa. A pressure of 2.0 MPa is required
to lift the frictionless piston from the stops. Show the process on P-V and T-V diagrams

and determine the total work transfer and total heat transfer. [Take R = 297 J/kg K, Cy =
743 J/kg K]

Figure P.10

Steam enters:the ‘nozzle at 1 MPa, 300°C, with a velocity of 30, m/s The pressure of the = "~
Steam at the nozzle exit is 0.3 MPa. Determine the exit v elocxty of the steam from the

nozzle, assuming a reversible and adlabatlc steady ﬂow process. [Refer attached table for
the propertzes of steam)

Braytor cycle. The maximum and minimnm temperatures of the cycle are 1000 K and 2883
K respectively, the pressure ratio is 6. [Take y = 1.4, Cp = 1005 J/kg KJ

A2m long, 0.3 cm diameter electrical wire extends across a room at 15°C. Heat is
generated in the wire as a result of . resistance heating, and the surface temperature of the
wire is measured to be 152°C in steady operation. Also, the voltage drop and electric
current through the wire are measured to be 60 V and 1.5 A, respectively. Disregarding
any heat transfer by radiation, determine the convection heat transfer coefficient for heat
transfer between the outer surface of the wire and the air in the room.

8]

(8]

(81

Calculate the efficiency and specific work output of a simple. gas turbine working on the -
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Define thermodynamic system. Also differentiate between different types of
thermodynamic system with examples.

2. Define work transfer. Derive an expression for work transfer for a polytropic process.

3. Define saturation temperature, saturated vapor, critical point and moisture content.

Explain first law of then’nodynamxcs for a control mass w1th reference to conservation
principles.

5. Derive expressions for change in entropy for an ideal gas incompressible substance.

- Sketch components of Rankine cycle. Also sketch Rankine cycle on P-v and T-s diagram

and write an expression for its efficiency.

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. If 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.

Ver=1m?

A

e NESISINEN

I x

VA=V3=100m3/k8

9. A piston cylinder system as shown in figure below with an initial volume of 1 m’® 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 110°C. Determine
work and heat transfer for the process.

8 Pressure =S0bar §

6]
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10.

11.

12.

- 13.

A gas undergoes a thermodynamic cycle consisting of three processes:

Process 1-2: compression with PV = constant, from P, = 100kpa, V{ =1.6m’ to V, = 0.2m’
Process 2-3: constant pressure to V3 =V, :
Process 3-1: constant volume U, — Uy = =3549 kJ.

There are no significant changes in kinetic and potential energy. Sketch the cycle on P-V:

‘and T-V diagrams and determine the work transfer and heat for process 2-3, in kJ.
Determine its net work and confirm whether it is a power cycle or a refrigeration cycle?

Steam enters an adiabatic turbine at 6MPa, 800°C, and 80m/s and leaves at 100kPa and
140m/s. If the power output of the turbine is MW, determine the mass flow rate of the
steam flowing through turbine assuming isentropic process.

An oil engine works on the ideal constant pressure cycle. The overall compression ratio is
11:1 and constant pressure energy addition ceases at 10% of the stroke. The pressure and

temperature at the commencement of compression are 0.96 bar and 18°C, respectively.
Determine

a) The thermal efficiency of cycle
b) [hne work done of cycle

A Livuse has 2000m?* wall area that-congists-of Tem-of plastérplates: (k' = 1;2W/rhK)’, 6em”

insulation with (k = 0.04W/mK) and outside brick layer 10cm thick, 200m? windows
with two 2mm thick glass (k= 0.95W/mK) panes separated by 2cm air (k = 0.015W/mK)
gap. Assume no inside convective layer but an cutside at 35°C. Find the thermal
resistance of the walls and the windows both per square meter. Find the total heat transfer

. rate to inside.

%k %k
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