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v Assume suitable data if necessary.

1. a) Differentiate between system software and application software. Provide relevant
examples for each of them.

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

algorithm before writing program code?

r : 2+2
2. a) Define tokens in C programming language. How are variables declared as constant? [2+2]
[2+2]

Explain with example.

b) Write the output of the following: [6]
# include < stdio.h>
int main ()

(4]

{
char strl [50], str2 {50] = { N,E,P,A,L'};
scanf ("% [A-Z]", strl ) ;
printf ("%s\n" , strl) ;
printf ("% 0.5 s\n" , str2) ;
printf ("% 5.3 s\n" , stt2) ;
printf ("% -0.3 5", str2) ;
return 0; :
}
Input string: KATHmanDU
3. How are break and continue statements used to jump out from the loop? Write a program
to evaluate the following series until the term value becomes less than
10% cos( =1 - 245 -2 42
. TR [4+6]
4. a) Write a syntax of function declaration, function definition and function call in C
function be called recursively in C? Justify your opinion.  [3+1]

programming. Can a main
b) Explain the use of recursive function with a suitable example. _ [4]
5. a) Differentiate between array and string. Explain how to declare and use multi
- dimensional arrays in C. ' [3+2]
b) Write a C program to read a string from the user. Pass the string to a function and sort
the alphabets in descending order. For example, if the user entered "exam” then the '
' [5]

program should display "xmea".
6. a) What is the meaning of data type used in pointer declaration? Define a function in
your program to swap two integers using pass by reference. [1+3]
frequency of a number in array. Explain the relation of

~ b) Write a program 1o find the

pointer and array using this program. [4]

7. Write the purpose and syntax of fopen () and fclose O function. WAP to create a structure

book with its member name price and author. Read 10 records from user write it to a file

named "book.dat". Read information from book.dat file, search author name
nGotterfried". If found copy the records toa file "gotterfried.dat” [3+7]

8. What are the data types available in FORTRAN? Write a program in FORTRAN to check
a number is palindrome or not. [3+5]
[2x4]

9. Write short notes on:
a) Associativity in C

Ly Fnrev and exit cORiTo: (1000
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Explain the program development and compilation process in detail. Draw a flowchart to
find all possible roots of a quadratic equation. [4+4]

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

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

scanf() and getche(); [4+4]
Discuss the difference between while and dowhile structure with examples. Write a
program to find the following sum of following series up to n terms. [3+5]
1 xZ x3 X4
sum=1+—+—+——+—+.....

o2 3 4

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

term of Fibonacci series. [3+5]

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

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

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

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

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

to read and compute the transpose of any matrix. [2+6]
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. a) Whatisa pmgram" Explain different types of programming ]anguage in bnef R [1+3]
b) What is an algonthm" Explain | how does algonthm and ﬂowchan helps in computer

programming,
2. a) Explain Ternary operator in C with an example. Define following tm : - [242]

@ Preprocessor directives (i) Keywords

b) Write the output of the followmg C program. . ' {4
int a,b; . N
. double c = 123.55667788
char strf] = "I enjoy programming”;
scanf{” %3d%2d", &a, &b);
printf{"a = %5\n b=%-7d",a,b);
printf("\n%10.7s" str); 4
printf("\n%0.3f" c);
printf{"\n%-10.6f"¢);
input:123456 - 789 -

Write the difference between formatted O and unformatted VO functions in .
C-programming. Write the syntax for following functions. _ [2-*_-4] .

() getche) - (i) getchar() (i) scanf()
4. a) What do you mean by iteration? Explain the opcratxon of break and continue’
statement with a suitable example.

b) Write a C program to check whcther an entered word is a palindrome or not without _
using library function. =~ - - [6]
5. a) What do you mean by a funcnon header? Explam the function parameters and its
- tyms. - :
‘b) Write a C program to c'alculate the sum of digits of a given number unless the sum
- becomes a single digit using recursion. [Hint: 9785 =>29=>11=>2] (4}

6. a) What is an array? Why is it necessary in ¢ programming? [1+2]

b) Write a program which display following pattern. _ : ' - [5]
HE |
HEL
HELL
HELLC
HELL
CHEL
HE
- H

b

[143]

w

[1+Sj

[143]




. Is there any relation between array and pointer? If yes, show the relation between array
and pointer with a suitable example. L

[143]

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

. a) Why do we need file handing? Write different modes of file opening. - . 43

'b) What is the purpose of fseek and write a program to write the name, roll no, and age
of five students into a disk file name "STUDENT.DAT". : S i6)

'10. Describe X format and T format in FORTRAN. Differentiate between uncoriditiohal goto
and computed goto in FORTRAN. Write a program in FORTRAN to sort elements of a

ID array in ascending as well as descending order., [2+2+6]
*¥¥
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. b) Lxst out the general rules for ﬂowchamng What are the errors that rmght occur dunng

5.

" a) What are pre-processor dxrectwes" Explam compxlauon process with smtable block .
diagram. - - A .

Candmates are required to give then- answers in then‘ own words as far as pracucable
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume sultable data if necessary. -

a) ‘Discuss the recent software trends Explam in detanls about the featurcs that a.

soﬁware should include. [2+2] )

-debugging?
1+3]

b) Why do we need to analyse the problem before solvmg it? Deﬁne tokens expresswn
and identifiers. :

N [143] .
a) What is the control statement‘7 Wnte down the classxf cation of control statements. [+2]- -

b) Write down the syntax of a given ﬁmctlon [4x1]
(@) primtfQ) -
(ii) scanf()
(iigetchar()
(iv)getch(Q)
a) Write the output of followmg progxam B3]
mtmam()
{
char ch="G";
int g=10; :
float gravity =9.81; -
. printf{"%%d%%f\n");
- printf{"%10d\n", g);
printf{("%3c\n", ch);
printf{("%.3f\n", gravity); :
printf("%-10.1{%d\n", gravity, g);
return 0; ' :
o | } : i 7 ) -
_ b) Define and write syntax of the following: RRELSY!
() getsQ R
(ii) putchar(} "
(iii)scanf() - o ‘ . . : -
Why do we need 100p for programmmg‘? Write a program to evaluate the following.

series. f2+4]

+ nterms

N R




6. tWhy do we need to déclare a fxmction?'Déﬁnc formal paraxnéler and. adual paraihe 5
‘Evaluate following series using recursive function. . . S [242H4]
A .l,ll,l.ll,llll,lllil, ........ n terms o . o

7.-a) Define an array of string with an example. Distinguish between an array and a pointer. 2+2)

) Write' a C program to insert an elément to a desired position to an array using . -
function. The new element to be inserted and desired position should be givne by
| o B P O

user.
8. a) Definea void pointer wiﬁr;m appropriéte exampie. o ' : o S m

.b) Write a.C program that uses pointer to represent two 2-D array of size of mXA and -

P*q respectively. Find the product of these two matrices if possible otherwise display
‘a message "Calculation cannot be performed" using function. . ; ' [6}

9. Discuss about nested structure with a suitable example. Create a structure called "student”™

‘ith data member name, address and id.pass structure (0 function and sort the information
_ of student on 'the basis of alphabetical order of "name” and display the result in main()
function. B : : . -

10. Wiite a C program to create a new file pamed "employee.dat” which consist the
information of 10 employees. Employee information includes empName, salary and post.
‘Read the file back to search the word "managez”. B S -

11. Explain different format types used in FORTRAN. Mention-different data types used in
FORTRAN. - o S o - [3+2]

26}
6
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1. What are different types of computer software? What do you mean by high level and low
level programming languages? A long with the block diagram explain the steps involved

during compilation of a source code. [2+2+4]

2. Explain different types of error that usually appears during the programming. Define
preprocessing directive and explain its type with example. Write the algorithm and draw

the flowchart to find the reverse of given number. - [2+2+4]

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

4. Explain the importance of a switch case statement. Compare switch-case with if-else
ladder. Write a program to find sum of numbers from 1 to 100 which are exactly divisible
by 5 and not by 3. [2+2+4)

5. How is function declared? Why is function prototype necessary? Write recursive function

segment that returns the sum of numbers from 1 to n given by the user. [2+1+5]

How can you pass one dimensional array to function and what does name of an array in

function call represents? Write a program to find the largest and smallest element of an

array using a single function and display the result in calling function.

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

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

each student.

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

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

check whether a number given by user is palindrome or not.
*%kk

[3-+5]

[3+5)

[3+5]
8.
[4+4]

[2+6]
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1. a) Define a language Processor. Explain the main types of language processor in detail.
b) List the basic step of problem solving using computer. Write an algorithm and draw a

flowchart to find the sum of N natural number. ,

2. a) Define formatted and unformatted VO functions. Write the operations of following
functions: :
(i) getch()
(ii) getche(
(iii)getchar(

b) What is an expression? Write a program t0 display the smallest number between three
integers entered from user using conditional operator.

3. a) Differentiate petween while and Do-while looping statement with eXample.

b) Write a program to evaluate the following series up 1 term. Prompt the user t0 input -

[2+3]
[144]

[2+3]

[1+4]
[4)

~ valueofn and x. f(x) = 1- 29141 -xE161-HX Bl up to n terms. | (61
4. a) What are the different types of functions available in C? What do you mean by pass
by reference and pass by value. [2+3]
b) What are the similarities and difference between iteration and recursive function?
~ Give suitable example. o [5]
5. How do you initialize a 2D array? Explain with an example. Write a program to input two
matrices of size mxn and pXq respectively. Pass these matrices to the function to calculate
the product matrix. Display the product matrix in the main O function. [2+8]
6. a) Whatisa structure? When do we use structure? ' | - [2+2]
b) Write a program using pointer to swap the value of two variable where the swapping
operation is performed in separate function. ' . 6}
7. @ Why are fgetsQ, fputsO, fgeto() and fputc() used? (4]
b) Write a program 10 display the record in sorted order, sorting is. performed in
ascending order with respect to name using data files concept. R , 6]
8. a) Compare Logical IF and Arithmetic If statement in FORTRAN with example. 4]
b) Write a FORTRAN program to sort 10 integers given from user and display the’ :
(6]

second largest integer.
A Rk
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a) What is computer programming and computer software? Explain about types of

~ programming languages and software. _ [2+2]
b) What do you mean by compiler? Explain in brief the steps involved during

- compilation process along with block diagram. [2+4)
a) What is expression? What kind of information is represented by expression? [2+2]

'b) What is the purpose of the putchar function? How is it used within a C program?

Compare with the getchar function with example. [6]
a) Compare nested-if control structure with else-if ladder structure along with flowchart. 4
b) Write a program to read a number from user, count the number of even digits

contained in it and display whether the resulting count is prime or not. 6]
a) Write a program to generate the following output. ‘ 61

1 23454321
1234321
1 2321
1 21
1

b) What is a function? What type is the main () fanction? Explain actual parameter and

formal parameter with example. - [1+1+2]
a) Write a program to read one dimensional array of n elements, pass it to a function for

processing so that, the program should display the largest and smallest element of an )

array from the main function. [6]
b) How can we initialize 2D amray of character data type during compilation? Hllustrate

with suitable example. _ (4]
a) What is 2 structure? Explain nested structure with an example. ©[1+2]
b) Write a program to define a structure named Person with Name, address, salary as its

member. Enter values for five persons. Pass the structure to a function which

increases the salary by 15% each. Display the updated information in the main ()

function. : ' (71




7. a) Write the output of the following.

a 10 b

address: 65510. address: 65550
int a=10.*b. **c;

b=&a;

c=&b;

printf(*%d\w¥d\a™,b,*c);,
prinif(*%d\i%d\n”, &, )
printf(“%du%d”, *b+S5, &ct2),

b) What do you mean by: Generic pointer, Null pointer and File pointer?
8. a) Explainthe FORTFRAN structure. What are data types in FORTRAN?

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

*% ¥

Cc

address: 65580

(6]

4

+21
(6]
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a) What is computer program? Discuss in brief about different generation of

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

function.

A file name employee.txt stores employee name, employee id and employee salary. Write
a program to display the detail of all employees in the order of their salary.

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

(8]

T
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What are computer programs and computer programming? Explain the steps that are
required to build a computer program for solving a certain problem. [2+6]
"Explain with an example the role that precedence and associativity play in the execution

of an expression. Rewrite the following program by correcting any errors, if present and
also write down the output of the corrected code. [4+4]

Define MAX ‘5’
int main {)
‘ .
int case[MAX]={2,3,5,4,10),i,sum=0;
for(i=0,ikMAX i+=1) o
{Q

printf{"Case %d = %3.2d\n",i,case[i]);

sum +=* case+i; o ’
k
average = sum/MAX;
printf("%06.2f" average);
return 1; »

} - ‘

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

b) Write a program in C to generate following pattern using unformatted input/output
functions only. : . = :

L/

eee
PPPPP
aaaaaaa

 LLLLLLLLL

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




9.

a) How two dimensional arrays are created in C programming? Write a program to read
square matrix of size NxN and find sum of both diagonals. o [2+4]

b) Write a program in C to check whether a given string is palindrome or not using user

defined function. (4]

What are the advantages of using pointer in C programming? Write a program in Cwo

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

Explain structures and nested structures? Create a structure to hold any complex number
x-+y. Write a program that uses the structure to read two complex numbers and display a

third complex number which is the multiplication of the entered complex numbers. [3+5)

a) What are different input/output functions used with data files in C? Explain with
syntax and examples. [4]

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

When can we use recursive functions? Why do we need control statements in computer
programs? Differentiate between do...while and for statements. [2+2+2]

10. What are the characteristics of FORTRAN Programming? Write a program in FORTRAN

to calculate the value of n by evaluating the following formula for the first 25 terms. (8]
OVIR VS T P
"= 375775

%k k

|
|
1
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S ;lthhexample _ . . AL
S b) What: do - you 'mean 'by" mACTo expansxon and ﬁle mclusxon in C‘7 Explam 'w1tht

i'a) -'What is; the dlffer' ce. between anable declaratton and vanable deﬁmtlon" EXpIam o

'example R AR , A R [4]»:‘: A

 What are ﬁmctlons used: for fonnaited and unformatted output” Wnte down 1ts syntax R

 Write down the output of prmtf() functlon for the foilowmq sectlons of statements - [4+4]
floata= 57891 R - - S

.intb= 6789
prmtf("a"%4f and b—%-'7d from f' rst lme a,b)
printf("a=%-7.2f and b= %07d from second line", 2 b)

' pnntf("a"% 2fand b=%2d from third line", a b);

a)' Explain about while loop with its syntax and ﬂowchat . o R - [4].
'b) Writea prooram to convert a demmal number 1nto bmary number , , .': [6]
a) Can a function return an array to the calling. funct10n’7 Explaln with example. - [4]

'b) Write a program to read a mxn matrix of 1 mtegers and to find the largest elements of
" each row. Store the largest elements of the row in a one-dimensional array of m

integers before dtsplaymg them. . . [6]
a) How does a structure dlffer from an array? What are the different ways to access
structure member? _ A L (4]

b) Create a structure named student that has name, roll and marks as members. Assume -
. appropriate types and size of members. Use this structure to read and display records
of 10 students. Crete two ﬁmctxons One is to read mformatlon of students and other

to display the information. - ‘ : [6]
a) Define followmgterm. o S _ : 5B
1) int*p;

i) int p(char*a)

ii1) int(*p(char*a))

iv) int *p(void) .
v) int*(*p[10])char a)

b) Write the advantages of using pointer in C- programming. [3]

8. Write a program to copy to copy content of one file source.txt to another
destination.txt. (8]

a) Explain the FORTRAN structure. What are different types on FORTAN? [2+3]

b} Write a FORTRAN program to read N number to find second largest number among
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1. Explain the generations of programming language. Distinguish between High level and
Low level programming language. _ : [3+3]
2. What is an algorithm and how it differs from pseudo-code? Develop algorithm and draw
flowchart to find the largest of N numbers. _ , [2+343]
3. a) What are identifiers? List the rules to define valid C identifiers. [2+3]
b) What is operator? Describe the conditional operator in C with syntax and example. [2+3]
4. What are the differences between global and local function, variables and data types, &
 (Ampersand) operator and * operators used in c-programming language? Explain with
example. _ [4+4]
5. a) Differentiate between pass by value and pass by reference. 31
~ b) Explainthe signiﬁcancé of user defined functions with example. - (51
6. a) Write a program to read a string and check whether it consists of Alphabet or not. Use
user defined function to accomplish the task. - [51
b) Explain how 2D array is passed to a function. Write a C program to display largest
and smallest elements of a 2D array. ' [51
7. What is nested structure? Write a program in C to read name, age and salary of 10
different employees as the three members of a structure named as “employee”. Sort this
data in salary basis using user defined function and display sorted data from main
- function. ' [2+8]
8. Write a program in C-programming language to compute the cosine series. (hints:
cos(x) = 1-210 X861 up to n terms) ' {6}
9. Write a program to open file named INVENTORY and store in it for maximum 10000
data of ITEM_NAME, NUMBER, PRICE, QUANTITY. Extend the program to read this
data from the above given filename and display the inventory table with the value of each
item. ' [6]
10.a) Compare unconditional goto and computed goto in FORTRAN with syntax. 3]

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

. a)} What do you mean by Programmmg Langnage” Explam about thc evolution of ,

programming languages. _— . [1_;.'3]
b) What are the advantages of a Flowchart-design? Write down the gmdehnes to be
followed to draw a flowchart. [2+2]

o

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

example. A ' [2+4]
-~ » b) Discuss the types of errors in programming. How do you debug a C-program? [2+4)]
3. a) Explain relational and logical operators. [4] -
~ b) Write.a C program to display fol]o'wing 'pattem without using formatted input/output
statements. [4]
Programming - o
rogrammin
-ogrammi _
gramm
ram -
a . )
4. a) Why do we need control statements? Compare switch and 1f—else-1f ladder with
example. . (4]
b) WriteaC program to display all characters between a given ranges. . [6]
5. a) What are the advantages of using functions? Differentiate between Lrbrary funcnons ,
and-User-defined functions wrth suitable example. - _ (5]
b) Write a program to check whether a given number is- Armstrong number or not using
recursive function. . ‘ 3]
6. a) Write a C program to read two strings in main and compare them usmg userdeﬁned
' functxon Drsplay appropriate message from main. [4]
b) What are overflow and underflow errors in context of array? Write a program to add =~
corresponding elements of two arrays. The results should form a new array. - [2+4)
7. a) ,Why should we prefer structure over array" Explain nested structure with example o [2+4)

'b) Write a program to read name and roll number of 48 students from user and -store
 them in file. If the file already contams data, your program should add new daxa at the .
end of the file. C (6}

8. a) Whatis the_ structure of FORTRAN program? S ‘ B

b) Write a FORTRAN program to read n numbers and display largest number among
them. (5]

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

The figures in the margin indicate Fi ull Marks.

Assume suitable data if necessary.

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

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

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

b) Define and write syntax of the following:
i) gets()
ii) putchar()
ii1) scanf()
iv) strlen()
a) How is the switch statement used in decision making? Explain with a suitable
example.

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

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

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

b) Write a program to calculate sum of digits of a given 5-digits number entered by the -

user using recursive function.

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

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

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

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

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

a) Compare DO and implied DO statement in FORTRAN.

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

%k %k

[2+2]
6]
(4]

[4]
[6]

[6]

[4]

[2+8)
(2]

[8]
[1+3]

(6}
(3]
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Candidates are required to give their answers in their own words as far as précticable.

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

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

suitable example. Kl

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

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

b) Write a program to find the sum of series Sn = Z] /n’ uptoN term. [5] ‘

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

is: 1+11+111+1111+1111L _ [2+6]
a) Explain with an example for compile time initialization of 2D array. Describe how
compilier manages according to the number of initializers and size of an array given
by a user in case of 1D array. [2+3]
b) Write a program to read a word from a main function, pass it into a function that will ‘
convert all of its characters into upper case if the first character is in lower case and
into lower case if the first character is in upper case. Display the converted string from

“main function. ' A [5]
a) Explain need of structures. How can we create and use a structure within another. [2+3]
b) Explain dot and arrow operaters for accessing the members of a structure. [31
a) If Ptr is a pointer to user defined type or basic type, by how many bytes is Ptr
incremented when the statement Ptr++ is executed? ' [2]
b) Write a C program that calls reverse array () to reverse the array and return the array
and display the element of reversed array using pointer. ' [6]
List different types of standard 1/O used in C. Write a program to write name, roll no and
age of five students into a disk file name "STUDENT.DAT". [2+6]

a) Explain different types of goto statements in FORTRAN programming with suitable
example. Write a program to read n from user and display the sum of following series -
till n™ terms: 1-+(1+2)+H(1+243) 14243+ e n [4+4]
b) Explain with suitable example to show how an Impiled Do loop works in FORTRAN. [4]

kkk



a5 méHUVAN UNIVERSITY Exam, G
INSTITUTE OF ENGINEERING Level BE Fuil Marks | 80

Examination Control Division | Programme | All (Except B.Arch) | Pass Marks | 32

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

Subject: - Computef Programming (CT401)

AR AN

-t

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

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

Among them which programming language is C programming? '{4] '
b) List and define different steps to solve the problem in computer system. [4]
a) Differentiate between declaration and definition. Explain structure of C program with
an appropriate example. ' 4]
b) Write syntax, example and use of following: A - [1x4]
i) pintf{) '
i) scanf()
iii) getche( )
iv) getch()
Write the difference between do and do..... while'loop and write the j)rogram “to find-
whether a yearis leap or not’. : T : {3+7]
What is recursive function? How does it work? Find out sum of digit of number until the
number becomes one digit number.[891>18>9]. v [2+2+4]
. a) Write a program to read a string and rewrite its characters in alphabetical order. ' [41

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

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

total sells of each item and the total sells of each sales-person. Use arrays. [6]
a) Explain about “Arrays within structures” along with programming example. [4]
b) Write the program “to understand how structure members are sent to a function”. [41

Write down advantages of pointer. Write a program using pointer to swap the value of
two variables where the swapping operation is performed in separate function. [2+6]

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

a} What do you mean by formatted and unformatted input/output statements in Foriran .
and also give suitable example which explain the concept of Formatted 1/0. (8]

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

&kk
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1]

1 8) Whexnmmbygampllaaon9%atlsmzmbymtapmhon?ﬂowd-(rthesetwo

- pmcmd:.ﬁﬁ’? : - L : [4}
“b), Deﬁm: pmgxammmg lang,uage? What ane thc fwmes nf good computei ngmm? . {1 s
2. a) Wha mprcprocmordxzecms? Explam coms:zntsmnd vanab]cs " " Dl [2.-‘?}‘ -
' b).:ansynlaxandqunpieoffohomngMunuﬁs}ﬁmcmm R . '3..”' (1] -
- i) gcffrh R TR T Ktk I,f T T e
w)long T A B

L ,.3. Whm are_ oontrol smnmts" mustratc ncsted 11-‘ stamnem wnh its fowehart. Wmc a FOE
' progeam to calculate fhe series: 1><1c>+3><20+6x:m+.“...~ N_(Z‘“”wa wha'ele

- s .
SRR

b el mmtcgczmmmdccmmc}sym¢ P [2+2+6]
_ '4,. g} Write a progrﬁm t display. Armstmng numbc*s berweeu ﬂwnge entcrcd by a wser -
: and also_display their- counts. Yon must use a ﬁmcnon to’chcck for Amstrong it

numbersanddrsplaythemﬁummam et o v ) o {4]‘

{2+21 '

S . :\ .
3 CE .‘ . . . ) o : [41 .
— b) Wntc n a]gonthm 10 mag 4 value inan an'ay a! a posrnon gwcn by user. o [4I~
L-6. 8) What is a ta,g"Mustataghe “includesd in § structure fype definition? Muszmgbe o
oo mcludedin asinictare vaxiable decla:atxon'? Explain. _ o [l+l+2] -

b} Write a C prog:am that reads se\'a'ai dxﬁ‘erent names ‘and addiess using “stroctire
computer, rearrange the niwnes mto alphnbct:ca.l order and write out alphabetical Jist. 4}

7.. ﬁlusuare with example that "Amay i3 indirectly a pointer”. Write progran to calwlate
sum and average of integer numbers bctwccn M*and N (where value of M and N ere read

fromo k¢yboard) usmg pointer. [4+4]
8. Wrile a pwogtam fo contumously resit name, age and sslm ofa worker and wrile it into a
file nntil user confinms to end. Then ‘read n fmm wser and display the 1 record in the file.
Details of worker must be represented by 2 stuctare. 7
y. 1) Compare arithrictic and logicai if staternents in FORTRAN. ) 1§
b) Write a FORTRAN program 1o display wature of roois of a quadnatic equation.
£ I

Calculuic and d.tsalay the roats, if they are real and equal.
*3%
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a) What do you mean by software and explain ‘about generation of programming
languages. . (4]
" b) Define the term “Flowchart”. Discuss about different symbols used in Flowchart. [4]

ot

2. a) Find out final value of a, b and ¢ where following expressions are executed
sequentially. _ , ‘ . - ' 4]

inta=2,b=3,¢; '

a=(b+H)+ (b +a

c=a>b?ab; -

b=(at+) + (b-) +2;

¢ = c++*b--; A .

b) What are the difference between formatted and unformatted /O statements? Describe
with proper example. (4]

3. a) Explain importance of break and default statements in switch statements. : 31
b) Write a C program to display following pattern using unformatted output statements: 71

P
Pu
Pul.

. PULC
PulcH
PULCHO
puLcHoW

PULCHOWK
4. a) Define “function definition” and write the program to find the sum of two numbers
using user-defined functions. [4]
b) What do you mean by “call by value and call by reference” along with suitable
example?
5. 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]

[2+8]



‘a(»

9d

Explain the use of typedef of keyboard in structures.

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

A pointer variable is used to store address of some other variables, however, we need
to specify datatype while declaring a pointer variable. Why? »

Briefly explain array of pointers. How are array and pointer related? Give example.
Define opening and closing a file along with suitable examples.

Write the program to display the records in sorted order sorting is performed in
ascending order with respect to name using data files concept.

Compare arithmetic and logical if statements in FORTRAN with suitable example.

Write a FORTRAN program to read m*n matrix, transpose it and display both the
matrices.

*kk
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[1+5]
3]
5]
4]

(4]
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v’ Attempt All questions.

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

.y Deﬁne software. Explam its types. 7 [3]
b)” What are the steps reqmred to develop a computer program? Explain. ‘ 5]
2. & What are relatlonal operators and assignment b’perators” Explain with examples ’ (3]

b) Rewrite the following program by correcting any syntactxcal errors, if present: Also

show the output of the corrected code [3+2]
fiInclude <stdio.h> ; B
int main () .
- {
' float root, inti=1;
do{ sum=21-1;
print (“\t%d\n”, sum};
i ¥=5/3;
-} while (sum <= 15) s
root = pow (i, 1/2); 3
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 riumbers entered by the user. [6]
b) Distinguish between break and continue statement with example. (4]
4. "a) Explain how function is defined in C? Differentiate call by value and cali by
reference. : [1+2]
b) Write a program using a function that returns the largest number from an array of
numbers that is passed to the functlon : (5]
5. & How are one dlmcnsmnal and two dlmensxonal arrays created in C? Explain with
examples. 2+2]
 b) Write a C program to read two matrices from user, add them and dxsplay the result in
‘matrix form. [6]
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
: inchc’s as members of a structure to define height. {2+6]
7. a) Compare array and pointer with example. ' (3]
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. 3]
- 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. , [8]
.9. a) Explain the FORTRAN structure. What are data types in FORTRAN. [2+2]
b) Write a program in FORTRAN to solve quadratic equation and disnlay roots in proper X
(8]

format.
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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.

I.- 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 chant to
check whether the given'year 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. Whatis 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 pregram to evaluate the following

series unitil the difference between the two terms is less than 0.001. - [3+7)

3 s }
S, = P IL
) 3 s

_Ll\

Explain why we need fimction 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 retumn 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. \ [(14+2+7] -
& What are binary and text files? Write a program to write any structure information in a
binary file andto tead and display it later . Make 2 menu driven program to read and dispiay
information from file. . A : {3+7]

* k%
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bject: - Fundamental of Thermodynamics and Heat Transfer (ME 02)

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.

Necessary tables are attached herewith. -
Assume suitable data if necessary.

For air take Cp = 1005J/kgk and Cv = 718 J/kgk.

How will you find out whether a given variable is 2 thermodynamic property? How are

- those properties classified? Give examples.

L)

Define transient energy with its salient features. Differentiate between molecular potential
energy and macroscopic potential energy of a system.

Show how saturation curve is formed on P-v diagram by sketching constant temperature
process lines. Sketch saturation curve and show all important points, lines and regions.

State first law of thermodynamics for a power cycle and a refrigeration cycle. Write down
general mass and energy conservation equations for a control volume and reduce them for

a steady state process.

@

(4]

[2+4]

5. Define entropy. State and explain second law of thermodynamics for an isolated system. [1+5]

6. Derive an expression for compression ratio for an internal combustion engine in terms of

cylinder dimensions. Also explain how the thermal efficiency of an air standard otto cycle
can be increased with respect to the cylinder dimensions. _
Derive expressions for overall heat transfer coefficients for a composite cylinder
consisting of two layers and subjected to convection medium on outside of the composite-
cylinder only.

A large chamber is separated into two compartments which are maintained at different
pressure, as shown in figure below. Pressure gauge A reads 200kPa and pressure gange B

“ reads 120 kPa. If the barometric pressure is 100 kPa, determine the a_bsolute pressure

existing in the compartments and reading of gauge C.

B/

oN

(6]

(6l




9.

10.

11.

12.

13.

Water (1 kg) at 0.2 MPais initially enclosed within 2 volume of 0.1 m? and the piston rest
on stops as shown in figure below. The piston will move when the preSsmré is 1 MPa. A
total heat transfer of 2500 kJ is added to the water. Determine the total work done and
draw the P-V and T-V diagram. R

Air at 100 kPa and 130°C enters an adiabatic diffuser at a rate of 1.5 kg/s and leaves at a
pressure of 150 kPa. The velocity of the air is decreased from 250 m/s to 50 m/s as it
passes through the diffuser. Determine the exit temperature of the air and exit area of the
diffuser.

A cold storage is to be maintained at -5°C while the surroundings are at 40°C. The heat
Jeakage from the surroundings into the cold storage is estimated to be 1.35 KW per degree
temperature difference. The actual COP of the refrigeration plant is 75% of an ideal plent
working between the same temperatures. Find the power required to drive the plant.

A steam power plant works on Rankine cycle that operates between boiler pressure of

1.6 MPa and condenser pressure of 600 kPa. Steam leaves the boiler 2s saturated vapor.

The mass flow rate of the steam is 40 kg/s. Determine:

a) the pump work and turbine work of the cycle, in kW,

b) the heat transferred to boiler

c) the efficiency of the cycle

d) the efficiency of Camnot cycle working between same temperature limit

A hot room wall has made of 40 cm of brick on the outside, 12 em of plastic foam and
finally 2 cm of the fire clay on the inside. The inside and outside temperatures are 590°C
and 220°C respectively. If inside and outside heat transfer coefficients are 56 W/m’K and
6 W/m’K and thermal conductivities of brick, foam and fire clay are 0.98 W/mK, 0.02
W/mK and 0.09 W/mK respectively. Determine:

a) rate of heat loss from the hot room if the total wall area is 100 m” and
b) the temperature 2t the interface

*%%
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(8]

(8]

(8}

(6]
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Subject: - Fundamental of Thermodynamics and Heat Transfer (ME 409 _

- ¥ 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 Take C, = 1005 J/kgK, C,= 718 J/kgK, R = 287 J/kgK, y = 1.4.
¥ Assume suitable data if necessary.

1., JPefine the followmg terms: thermodynamic property, thermodynamic cquilibrium,'
thermodynamic state and thermodynamic process. ‘

2. Define polytropic process. Sketch polytropic process withn=0,n=1,n=14andn=o
on a common P-V diagram. Derive an expression for work transfer for an isobaric

3. Define: dryness fraction, degree of superheat, saturation temperature and saturated liquid.

4. Write the general mass and energy equation for a control volume operating under
unsteady state condition. Derive mass and energy conservation equations for a gas filling
process in a gas station. o , ' :

5. Define isentropic process. Derive an expression for isentropic relation for an ideal gas.

6. Briefly explain the working principle of diesel cycle using P-v and T-s diagram.

7. Derive an expression for overall heat transfer coefficient for a composite wall consisting
of two layers subjected to convection medium on both sides.

8. A vertical piston cylinder device contains a gas at a pressure of 100 kPa. The piston has a
mass of 15 kg and a diameter of 10 cm. Pressure of the gas is to be increased by placing
some weights on the piston. Determine the local atmospheric pressure and the mass of the
weight that will double the pressure of the gas inside the cylinder. A

'\9. A piston cylinder arrangement shown in figure below contains water initially at P; = 100

kPa, x; = 0.9 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 1s 0.15 m,.detemﬁne'
a) the final temperature and
" b) the total work transfer
c) Also sketch the process on P-v diagram

10. An adiabatic diffuser hds air entering at 100 kPa, 300 K with a velocilj of 220 m/s. The
inlet cross sectional area of the diffuser is 100 mm?. At the exit, the area is 860 mm” and
velocity is 20 m/s. Determine the exit temperature and pressure of the air.

4

4.
[4]

(6}
(6}
(6

(6]

6] .

8
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11. An air conditioning unit with a power input of 2 kW has a COP of 3 while working as a
cooling unit in summer and 4 while working as heating unit in winter. It maintains a hall
at 22°C year round, which exchanges heat at a rate of 0.85 kW per degree temperature
difference with the surroundings. Determine the maximum and minimum outside
temperature for which the units is sufficient.

(8}

12. The minimum temperature a Brayton cycle is 400 K which is one fourth of its maximum

temperature. If the pressure ratio is 9, determine:
a) the net work per kg of air and
b) the thermal efficiency of the cycle.

13. A pipe (k=3
covered with 2 cm layer of
the combination are at 450°C and 50°C respectively,

0 W/mK) with inner and outer diameter
insulation (k = 0.2 W/mK). 1

length of the pipe. Also determine the pipe insulation interface temperature.

*¥¥

Table 1: Properties of Saturated W ater — Pressure Table

(8

of 2 cm and 4 cm respectively is
f the inside and outside surface of
determine the heat loss from the unit

(6]

P T vi Vi Vg w Uy np h by h,
kPa °C mkg w'kg m¥kg |k¥kg kIkg kIkg |kkg kIkg klkg
90 96.713] 0.001041 1.8688 1.8608] 405.11 2097.1 2502.2| 405.20 3 26705
100 9?.6232 - 1.6933 l£.6943 41741 20883 250 41751 2675.1
0599 ) 8

0.001060

AT

70,8848

.t

" 504.5

225 124.01} 0.001064 0.7923 0.7934{ 520.59 20129 21912 27120
250 127.44} 0.001067 0.7177 0.7188] 53522 20019 2537.1} 53549 21813 27168
Table 2: Properties of Superheated Steam
P T v u h 5 P T A u h s
kPa °C mYkg kJkg kikg KkIkgK- kPa  °C m¥kg - kJkg kJkg kikgK -

100 (99.63)(1.6943) (2505.7) (2675.1) (7.3589)

200 (12024) (0.8859) (2529.4) (2706.5) (1.1272)

100 1.6961 25063 26759 7.3609 150 0.9597 25767 27686 7.2793
150 1.9364 2582.4 2776.1 7.6129 200 1.0803 26539 28700 7.5059
200 2.1723 2657.6 28748 7.8335 250  1.1988 -2730.8 29705 7.7078

8.0325 300 1.3162 28082 30714 7.8920 .

3216.1

3593.8

20130

3301.7

37043 87173
600 4.0279 33023 37050 9.0979 650 ~ 2.1287 3389.7 38154 8.9011
650 4.2590 33902 38161 9.2216 700 22443 34794 39283 9.0201
700 44900 3479.8 3928.8 9.3405 750 2.3599 35709 40429 9.1350
750 4.7210 35713 40434 94553 800 24755 3664.1 41592 9.2460
800 4.9519 36645 4159.7 9.5662 §50  2.5910 3759.1 42713 93536
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Necessary tables are attached herewith.
Assume suitable data if necessary. -

Define a mcimodynémic property and thermodynamic state. List two imbortant features

. of a thermodynamic property.’ :

Define work transfer and heat transfer with examples. Also derive a mathematical
expression of displacement work for an ideal gas undergoing an adiabatic process.

3. Explain how saturation curve is formed on T-V diagram. -

Define unsteady state work applicatioris. Derive general mass andvenergy conservation
equations for an open system undergoing a process in which a fluid is being supplied into -

a piston cylinder device through a valve. .

Definé refrigerator and its COP. Explain how first law and second law of
thermodynamics can be applied to analyze the pc_r_fonnance of the refrigerator.

Derive an expression of thermal efficiency of an ideal Rankine cycle. Sketch P-V and T-S
diagrams of the cycle. A ’

Define thermal resistance. Write the expréssi_on of thermal resistance for plane wall,

hollow cylinder and convective layer. Differentiate between free.and forced convection
with examples. . - S

A piston cylinder arrangement as shown in figure bélow contains gas initially at -

Py=Pur=100kPa and Ty=20°C. The cross sectional area of the piston is 0.01 m® and has a
mass of 50kg and is initially resting on the bottom stops. Heat is added to the system until
it touches the upper stops. o . ’ ' :

a) Sketch the process on P-V and T-V diagrams.

b) Determine the total work transfer.

,;.[,41

(41
(41

[6]
(6]

(6]

(6]

(6]




9. A rigid container with a volume of 0.2 m® is initially filled with steam at 200kPa, 200°C.
" Itiscooledto 100°C.
a) At what temperature and pressure does a phase change start to occur?
b) What is the final pressure? o . .
¢) - What mass fraction of the water is liquid in the final state?
d) Sketch the process on P-V and T-V diagrams.

[Refer attached table for the properties of sicam] )
10. Air enters the turbine at 1MPa and 327°C with a velocity of 100m/s and exits at 100 kPa

and 27°C with low velocity. Heat loss from the turbine surface is 1200kJ/min and power

output of the turbine is 240kW. For an inlet area of turbine 800cm’, determine the

velocity and volumetric flow rate of air 2t turbine exit. [ Take R = 287 J/kgK and -

C,=1005 kgK]

1. Air enters a gas turbine at 1MPa and 1500K and exists at 100kPa. If its isentropic
efficiency is 80%, determine the turbine exit temperature. ( Take r = 1.4 and Cp= 1005
3kgK) ’ | :

12. An ideal Otto cycle has a compresﬁion ratio of 8. At the beginning of the compreSsioh

process, air is at pressure 95kPa and temperature 27°C, and 750 kVkg of heat is

transferred to air during the heat addition process. Determine:

(i) pressure and temperaiure at the end of the heat addition process,
* (ii) the net work output per kg of air and N o
(iii)the thermal efficiency of the cycle. [Take R=287J/kgK and Cv = 718 J/kgK]

13. The walls of furnace 4mx3m are constructed from a inner fire brick (k=0.4 W/mK) wall
30cm thick, a layer of ceramic blanket insulation k = 0.2 W/mK) 10cm thick and steel
protective layer (k = 50 W/mK) 4 mm thick. The inside temperature of the fire brick layer
was measured as 500°C and the temperature of the outside of the insulation as 50°C.
Determine: ‘ . .

a) The rate of heat loss through the wall. o S
b) The temperature at the interface between fire brick layer and insulation layer, and
¢) The temperature 2t the outside surface of the steel layer.

* k¥

- (8]

(8]

8

(81

6]
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5. Explain second law of thermodynamics fora comrol mass with necessary denvanons B '

Candidates are rcquxred to give their answers in theu own words as far as pracncable
Attempt All quesnons S

The figures in the margin indicate Full Marks

Necessary Tables are attached lxermtlx

" Assume suitable data if necessary.

Take c,—mosJ/ngc R—287J/kgK. ri 4 for air.

. Exp]am how you would find out whcthcr a.given vanable isa thennodyna:mc propcrty or
_mnot. Also differentiate betwecn state function and path function with examples

Define Po]ytropxc proms ‘and polytropxc index. Find the value of polytropxc mdex for

’ 1socbonc reduction. -
. Define the foHowmg texm_s:

a) - Saturation pressure . - .
b) Superheated vapor

c) Critical point

d) ‘Degree of super heat :
Explmn first law of ﬁxennodynanncs for a control mass undergoing cyclic process Wnte
down statements of first law-for power. cycle and refngeratxon cycle

-

6. Explin the working principle of Vapour compression Refngeranon cyclc wﬂh
' corrcspondmg processes on P-h and T-S dxagram

- piston from the stops. The ‘system is heated until its temperature reaches 250°C. Sketch .~
’ | bt

Derive an expression. for radial steady state heat transfer through a composxte cylinder
with two dlﬁ’erent matenals witha convective layer on the inside only.

[2+2]
B )

6

6]
61

6}

At the inlet and exhaust of a turbine the absolute steam pressure are 5000kPa and 50 cm o

of Hg, respectively. Barometric pressure is 76cm of Hg. Calculate the gange pressure for

the -entering steam and the vacuum gauge - :pressure for' the exhaust steam. [Take

l3600kg/m -and g=9. 81m/s} .
A piston cylinder device shown in fi igure below ‘contains 2kg of water thh an mmal

(6] -

temperature and volume of 80°C and 0. 05m’. It requires a pressure of 400kPa to lift the

the process on P-V diagram and determine the total work transfer.

[4] -




-10. Axr at 90kPa 27°C and 220m/s enters a diffuser at a rate of 4 kg/s and leav&s at 42°C

- The exit area of the diffuser is 450cm’. The air is esmnated to lose heat ata ratc of 25kJ/s o

- during this process. Determine:
~ a) the inlet area of the diffuser

~c) the exitpressure of the air.. -
1.

b) the exit velocity and

An air conditioning unit having a COP 65% of the theoretical maximum maintains

~ house at a temperature of 17°C by cooling it against the surrounding temp'cr‘atute The

“13.A 100mm diameter pipe camrying steam is covered by ‘a layer of msulanon
(k=0.06W/mK) having a thickness of 50mm:. The heat transfer coefficient between the - -

"house gains energy at a rate of 0.6kW per degree temperature difference. For 2 maximum -

8

work input of 1.8kW, determine the maximum surrounding temperature for whlch it
provrdes sufficient cooling. .

12. The followmo data relate to an air standard Diesel cycle. The pressure and temperature at -

the end of suction stroke are 100kPa and 30°C respectively. Maximum temperature
during the cycleis 1800°C and compression ratio is 16. Determine:

a) the percentage of stroke at which cut-off takes place »
b) the temperature at the end of expansion stroke, and '
¢) thermal efficiency.

~ outer surface of insulation and the ambient air is ZOW/mzK Determine the required

thickness of another insulating layer (k=0.1 W/mK) that must be added to reduce the heat
transfer by 40% assummg that 1he heat transfer coeﬁicwm remams the same. -

* %k

@

(8]

1




TRIBHUVAN UNIVERSITY Exam. o
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | programme gg% BME, |, Marks | 32
2076 Chaitra Year/Part |1/] Time 3 hrs.

Subject: - Fundamental of Thermodynamics and Heat Transfer (ME 402)

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.

Necessary tables are attached herewith.

Assume suitable data if necessary.

ANANANR NS

State and explain equality of temperature. : 41
2. - Derive a general expression for the displacement work transfer for a piston cylinder

device. Also reduce it for an ideal gas undergoing isothermal process. [41
3. Define quality and write why it is necessary. Derive an expression for specific volume of
a two phase mixture in terms of quality. ) 4]

4. Write the general mass and energy equation for a control volume operating under
unsteady state condition. Derive the mass conservation and energy conservation equation
for a process in which gas is supplied to piston cylinder device through a valve and it can

-
.

produce some work by displacing the piston. 6]
5. Define an isentropic process. Also derive isentropic relations for an ideal gas. [61-
6. Sketch an ideal Otto cycle on P-V and T-S diagrams. Also derive an expression for its

efficiency in terms of compression ratio. [6]
7. Derive an expression for steady state heat transfer through a composite cylinder

consisting of three layers. : - , [6]

8. Three pressure gauges are connected to a container consisting of two compartments as
shown in figure below.If the local barometer reads 760mm of Hg and pressure gauges A
and B read 250kPa and 150kPa respectively, determine the absolute pressure in each
compartment and reading of pressure gauge C. [Take p=13600 kg/m’® and g=9.8lm/sz]. (6]

A

o | ©

s (- 4-()c

9. A closed rigid container of volume 0.5m’ is placed on a plate. Initially the container holds
two phase mixture of saturated liquid water and saturated water vapor at initial pressure
P;=100 kPa with a quality of 50%. After heating, the pressure in the container is P,=150
kPa. Draw the P-V and T-V diagrams of the heating process and determine:
a) the temperature at each state. . :
b) the mass of the vapor present at each state. {8]
[Refer the attached table for properties of water]




10. An adiabatic diffuser has air entering at 100kPa, 300K with a velocity of 200m/s. Tﬁe
inlet cross sectional area of the diffuser is 100mm?. At the exit, the area is 860 mm’ and
velocity is 20m/s. Determine the exit temperature and pressure of the air. [Take ¢;~1005

JkgK, R=287 J/kgK] [8}
11.2 kg of water at 100°C is mixed with 4kg of water at 20°C in an isolated system.
Calculate the neat change in entropy due to the mixing process. [Take specific heat of
water, ¢=4.18 kKJ/K] I8}
12. Air is used as the working fluid in a simple ideal Brayton cycle that has a pressure ratio of
12, a compressor inlet temperature of 300K, and a turbine inlet temperature of 1000K.
Determine the required mass flow rate of air for a net power output of 90MW. Also
calculate thermal efficiency of the cycle. [Take c;=1005 J/kgK, R=287 J/kgK, yv=1.4] (8}
13. An exterior wall of a house consists of 10cm of common brick (K=0.8W/mK) followed
by a 4cm layer of gypsum plaster K=0.5 W/mK). What thickness of rock wool insulation
(k=0.065 W/mK) should be added to reduce the heat transfer though the wall by 50%? [6}
%
Properties of Saturated Water-Pressure Table -
P T v Vi 1 I Uy u, hy hy h, 5 Sig Sg
kP °c mg ni'/kg wiikg | kimg | kifkg | kikg | kifkg kg | kikg | kingK | kifgK | hifkg.K
106 159637 | 0001043 | 16953 | 16943 | 41741 | 20883 | 2505.7 | 417.51 22576 | 2675.1 | 13027 | 6.0562 {73589
15152 | 100,00 | 0001043 | 1.6727 | 16137 | 418.96 | 2087.1 § 2506.] 310.06 | 22566 | 2675.7 | 13069 | 6.0476 | 73545
T35 | 10599 | Q001048 | 13742 | 13752 | 44425 | 20689 | 25132 | 44438 77407 | 2685.1 | 13741 | 50100 | 7284t
155 T1138 | 0001053 | 11584 | 11595 | 467.02 | 20524 [ 25194 | 467.18 72262 | 26934 | 14338 | 5.78%4 | 72232
5171607 | 0001057 | 10027 | 10038 | 486.89 | 2037.8 | 2524.7 | 487.08 | 22133 77004 | 14851 | 56866 | 7.1717
200 71172

12024 | 0.001660 | 0.8848 0.8850 | 504.59 | 2024.8 | 25294 | 504.80 | 2201.7 2706.5 | 1.5304 | 5.5968
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Steam tables are attached herewith. -~ -

Assume suitable data if necessary. .

Differentiate. between ‘the miéroscopic and macroscopic view point in thermodynamic’
with examples. ‘

2. Differentiate between the stored energy and transient erergy with examples.

Define pure substance.éBxplain how saturation curve is formed on T-v diagram.

4. Write down general energy equation for a heat exchanger, condenser, COmpressor,

evaporator and throttling valve. '
Derive an expression for control mass formulation of second law of thermodynamics.

Sketch the cycle on P-v and T-s diagrams for an ideal Diesel cycle and derive an

. expression for its efficiency in terms of compression ratio and cut-off ratio.

Differentiate between éfteady state and unsteady state heat transfer. Derive an expression
for steady state heat transfer through a composite cylinder consisting of two different
materials. o , ,

A piston cylinder arm:ngement with two set of stops is restrained by a linear spring
(k=12 kN/m) as shown:in figure below. The initial pressure of the gas is 500 kPa and the
pressure required to lift the piston is 1000 kPa. Cross sectional area of the piston is
0.05 m’. Heat is supplied-to the gas until its pressure reaches 6000 kPa. Sketch the

-process on P-V diagram and determine the total work transfer.

A closed rigid c;)ntainefr_ with a-"j;'olume of 0.2 m?, initially contéins a mixture of saturated )
liquid water and satum’;ed water vapour at a pressure of 100 kPa with a quality of 40%.
Heat is added to the system until its pressure reaches 200 kPa. sketch the process on P-v
and T-v diagram and determine,

a) The temperature at each state.

b) The mass of vapour present at each state. .
c) If the heating is continued, determine the pressure at which the container holds only

saturated vapour.

(4
M

(61
7

(6]

(6}

(8]

{7




10. Steam enters a nozzle operating at steady state with Py = 10 bar, T, = 400°C and velocity
of 10 m/s. The steam flows through the horizontal adiabatic nozzle. At the exit, P, = 1.5
bar and the velocity of 1075 m/s. The mass flow rate is 2 kg/s. Determine the exit area of
the nozzle.

11. 4kg of water at 25°C is mixed with 1 kg of ice at 0°C in an isolated system. Calculate the
change entropy due to miXing process. [Take latent beat of ice L = 336 kj/kg, specific
heat of water C = 4.18 kj/kg.k].

12. An ideal Brayton cycle has a pressure ratio of 12. The pressure and temperature at the
compressor inlet are 100 kPa and 27°C respectively. The maximum temperature during
the cycle 1200°C. If the mass flow rate is 8 kg/s, determine the power output and
efficiency of the cycle. [Take Cp = 1.005 ki’kg.k, y= 1.4] '

13. A square plate heater (10 cm x 10 cm) is inserted between two slabs having the same
cross sectional areas. The left slab is 100 mm thick (k =50 W/mK) and the right slab is
50 mm thick (k = 0.25 W/mK). The heat transfer coefficients for left and xight slab outer
surface are 250 W/m2K and 50 -W/m2K respectively. The ambient =r temperature is
25°C. If the rating of the heater is 1 kW, determine, )
a) Temperature at the heater surface
b) Outer surface temperature of each slab

C Rk

~—e—— 4

1

(6

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

The figures in the margin indicate Full Marks.

Steam tables are attached herewith.

Assume suitable data if necessary.

State and explain zeroth law of thermodynamics. Write down its application.

Derive an expression for displacement of work transfer. '
Define the term saturation curve for two phase mixture, Quality and moisture content.
Derive general energy conservation equation for control volume.

ﬂeﬁne reversible and irreversible process with reference to entropy.

Sketch otto cycle on P-v and T-s diagram. Derive expression for its efficiency to relate to
compression ratio.

7.” Explain mode of heat transfer with their types and specific differences with them
8. During operation of a lift, it can be subjected to a maximum gauge pressure of 500 kPa. If

10.

11.

12.

13.

it is designed to lift a mass upto 900 kg, what should be diameter of piston-cylinder?

A piston cylinder device with a linear spring 1mt1all¥ contains water at a pressure of
4 MPa and 500°C with the initial volume bemg 0.1 m’, as shown in figure below. If the
piston is at the bottom, the system pressure is 300 kPa. The system now cools until the

_pressure reaches 1000 kPa. Sketch the process on P-v diagram and determine

a) the mass of H,O
b) the final temperature and volume, and
c) the total work transfer

Air expands through an adiabatic turbine from 1100 kPa, 1000 K to 100 kPa, 100 K The
inlet velocity is 10 m/s and exit velocity is 100 m/s. The power output of turbine is
3600 kW. Determine mass flow rate of air and inlet and exit areas. [Take r = 287 J/KgK,
C, = 1005 J/KgK]

Steam enters into a turbine at 2 MPa, 400°C with a velocity 200 m/sec and saturated
vapour exits from turbine at 100 kPa with velocity 80 m/s. The power output of turbine is
800 kW, when mass flow rate is 1.5 kg/sec. Turbine rejects heat to surrounding at. 300K.
Determine rate at which entropy is generated within the turbine.

{hy = 3247.5 kJ/kg, s; = 7.1269 kl/kg}

An air standard diesel cycle has a compression ratio of 22 and expansion ratio of 11.
Determine its cut off ratio and the efficiency.

A hollow cylinder with inner and outer diameter of 8 cm and 12 ¢m respectively has an
inner surface temperature of 200°C and the outer surface temperature of 50°C. If the
thermal conductivity of the cylinder material is 60 W/mK, determine heat transfer from
the unit length of the pipe. Also determine the temperature at the surface at a radial
distance of 5 ¢cm from the axis of the cylinder.

(4]
(3]
(6]
(6]
B3]

- [6]

(6]
[6]

(8]

(8]

(8]

6]
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1. Define thermodynamic property. Explain intensive and extensive property with examples.  [4]
2. Define polytropic process. Sketch polytropic processes with n = 0, 1, y and  on a

common P-V dngmm. Derive and enprossion for work transfer fora polytropic process. | 4]

3. Derive an wqxwhon for the specific volume of a two phase mixture in term of quality.
Which takes more energy to vaporize 1 kg of saturated liquid water at 100°C or 120°C?

Why?= e (4}
4. Define a cyclic process. Derive first law of thermédynamics * for.-a ‘control-mass ..
undergoing a cyclic process. Also write down the statements for a power cycle and -
refrigeration cycle. e e (61
5. Define heat engine, beat pump and refrigerator. Explain how first and second laware L
applied to determinc performance of heat engine. . o [6).
6. Explain the working prinéiple of a Brayton cycle. Sketch the cycle on p-v and T-s
_ diagrams and explain the variation of its efficiency with pressure ratio. {61
" 7. Derive the overall heat transfer coefficient for composite for plane wall consisting of two '
layers with convection on both sides. [6}

8. A piston-cylinder device contains 0.05 m’ of a gas initially at 200-kPa. At this state, a -
linear spring that has a spring constant of 150 kN/m is touching the piston but exertingno T - 1o
force on it. Now heat is transferred to the gas, causing the piston to rise and to compress
the spring until the volume inside the cylinder doubles. If the cross-sectional area of the

piston is 0.25 m’, determine: [6]

i)  The final pressure inside the cylinder
ii) The total work done by the gas
9. A piston cylinder device shown in figure below contain 2 kg of H,O with an initial
temperature and volume of 30°C and 0.05 m° respectively. It requires a pressure of 400
kPa to lift the piston from the stops. The system is heated until its temperature reaches
250°C. Sketch the process on P-v and T-v diagrams and determine the total work transfer. - - [8]

——————..,

A




10. 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 kl/kg. Calculate the power
required to drive the compressor and diameters to inlet and exhaust pipes.

[Take R =287 J/kgK and ¢, = 1005 J/kgK] , _
11. Five kg of water at 30°C is mixed with 1 Kg of ice at 0°C. Assuming the process of
. mixing is adiabatic, find the change in entropy. Latent heat of ice = 336kJ/kg, C, for
water = 4.2kJ/kgK.

12. In a Rankine cycle stream leaves the boiler and enters the turbine at 4Mpa, 400°C. The

condenser pressure is 10 kPa. Determine the cycle efficiency.

13. A steel pipe having an outer diagram of 4 cm is maintained at a temperature of 80°C in a

room where the ambient temperature is 25°C. The emissivity of the surface is 0.8 and the -

: convection heat transfer coefficient between the surface and air is 10 W/m’K. Determine
| the total heat loss from the unit length of the pipe. [Take & = 5.67x10° w/m’k]

5k

(8]

(8]

(8]

{6}
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1. -State and explam Zeroth law of thermodynamics. Also write down its application. = = [4]
2. Compare heat and work with smtable examples. Prove that work is a path fuinction. . . [4j
3. Define pure substance. Explain why quality is necessary to define the state of a two phase .
: mrxture R (41

4. Drﬂerennate between steady state work applications and steady state flow applications.

- Write down the function of turbine and nozzel. Derive gowemmg equations for them - ‘

_ -when they operate under steady state condition. ) 6y v
5. State’ second law of- thermodynarmcs for an isolated svstem and deﬁne entropy I

‘ generanon Drfferennate between reversrb]e and rrreversrble processes with reference to

entropy.- =~ . o RS : . »'-’['5]

" 6. Explain 1he working of srmple vapor compressron refngerauon cycle with «.orrespondmg" [ SER
© processin P-h andT—s dragram N . : y 6], . &
7. Derive an expressxon for: steady state heat transfer through a composrte cyhnder- : B ‘
o consrstmg three dxﬁ’erent matenals R . o , o [6] . S

8. Air (0.01 kg) is contamed in‘a pxston cylmder devrce restramed by a linear sprmg,
" {k = 500 kN/m) as shown in figure below. Spring initially touches the piston but exerts no - :
_force onm it. Determme the’ temperature at which piston leaves. the “stops when heat is - SR

supphed to the systern [Take R= 287J/kg K, Pm = 100 kPa and g 9.81 m/s] : S (Y




9. A piston cylinder device shown in figure below contains water initially at a pressure of :
125 kPa with a quality of 50%. Heat is added to the system until it reaches to a final

temperature of 800°C. It takes a pressure of 600 kPa to lift the piston from the stops. 4 :
Sketch the process on P-V and T-V diagrams and determine: (8]
i) . The mass of HyO in the system and o : S L ;

ii) The total work transfer ' ; , - :

10. A piston cylinder device shown in ﬁgure below contains 3.06 kg of air initially at 2
temperature of 34°C. Heat is supplied to the system. untrl it reached to a final temperature
of 950°C and a finai pressure of 5 MPa. Sketch the process on P-V and T-V diagrams and .

.. . determine the total work transfer and totai heat transfer [Takc R = 287J/kgK and -~ - .
v e =Ti8VkeK] : ' : D 18]

- “.A plston cvlmdcr devxce shown in ﬁgure below contams 1 5, kg of' water. mmally at'
;i 7100 kpa with 10% of quality. The mass of the piston is such that ' préssure; of 400°kpais -
T -requnred to hft the piston. Heat is added to ‘the system from a Source at’ 500°C. until: rts"j' R
o temperaturc teaches 400°C. Sketch the process on p-V and T V dxagrams and determmc.j :
“_ftthe tota] entropy gencrauon durmg the process g Lo : L

Dt T




12. The compression ratio of an air standard Otto cycle‘is 8. At the beginning of the

compression process, the pressure and temperature of air are 100 kPa and 20°C
respectively. The heat added per kg of air during the cycle is 2000 kJ/kg. Determine:

i) The pressure and temperature at the end of each process of he cycle
ii) The thermal efficiency '

- iii) The mean effective pressure

. 13.
- -materials is 15W/mK and ‘its thickness, is 1:5mm. 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

‘temperature of the coolant air.

[Take R =287 Jkgk and cy =718 Vkg k] - |
A gas turbine blade is modeled as a flat plate. The thermal conductivity of the blade

compressor. The heat transfer coefficients at the upper and lower surfaces of the blade are

2500W/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

k¥k¥

81

[6]
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Table 1: Properties of SATURATED WATER - Pressure Table

P T . 4\'. ) Vi Y, w [ u, b, hy, h,v‘_ S sy S,'
kPa " mrhy mike mikg Kifkp kil Mitkp | Rikp  hMkg  kJikg KWk K kikg K KIkg K
KT AR A 1 XORY 18098 TR B L TS0 22653 26705 | 1.26% 6.1247 7.3943
it Wrndl u,_n'mlm‘_;' CLewid Lwi.‘\ -iv?-ll 2'»{&}. 25057 | 41731 22576 2675! 1.3027 6.0562  7.3589 H
10132 10000 | 0.001043 16727 16737 | 41896 20811 25001 | 41906 22566 26757 | 1.3069 “6.0476 73545 *
125 10599 | 0.001048 13742 13752 | 44425 20689 25132 44438 22407 2685.1 | 13741 59100  7.2841° *
TLase TR 0001053 Lisky 10395 | 467027 20524 23194 36708 22262 -_2b93:£1. 14338 57894 - 7.2232
w0 14360 | 0001081 04614 94625 | 0U447 Jgdon 25535 6049l 21336 27385} 1LT7T0 S1191  6.8961
a5 14584 | 0001086 04357 04368 | 61391 1417 25556 | 61437 21269 2741.3-| 1799 ;
14794 | 0001088 64129 04140 | a7 25376 | 62342 212,
149.94 § 0001090 03975 - 03938 19278 2530,
15187 | 0:001093 037" 3. , 425612 64038 Frageils :
15549 | 0.001097 03415 03426 | 65548 19085 25634 656.08 2096:3 ‘.2,752.9 7)
Toisage | uoonion 031 odise  |eswes a0 2eid | eTail el 21507 110315 48286 6.76D1 A !
p30. - 16202 | oot 029s 02920 | o837 INgn 3 25609 o31.12 20,‘!5.8"27(;0.2,'Lf),();}l 47699 6.7330
.;fq»(;-'_f‘ 164 \ix_-c,.mum wEs uaTx | evnsy INTRE . 23724 733 20600 27033 | 1925 4714 6.7079
Table 2: Properties of Superheated Steam
P T ~w. . n . .0 i) v T Th ks. : i

e O T mthg o KMke o Kike Clkek . wka o fCo mikg kg - kg WkgK.

T (6T B (2B85) (08%h T e U5s8ey - (03156) G5673) (27567 - (6.7661) -
5o oajos 2eia 728 poI0 © 00 n3s20 26385 - 28497 evess
06 GS3T 26464, 2601 T - 250 03938 27203 2956.6. - 71800 -
a0 it 29610 R T ST 30 nadas 280050 3061.2" iame T
s i ees s Tsess T 3 0.4742 28809 - 415459
30 st :
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TR

| g e
Csasel

. Coks L3R 38T
T TR L omam2 3716 39259
koWt Cp78sy 33692 ~"j’4640§$;_
BRI L B0 08246 * - 3662.7 41574 ,
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Candidates are required to give their answers in their own words as far as pracncable.

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

Necessary figures and tables are attached herewith.

Assume suitable data if necessary.

. Define thermodynamic equilibrium. Explam reversxble and irreversible processes with
reference nature of intermediate states. .

Define internal energy, potential energy, kinetic energy and.. total energy of a

thermodynamic system. Also dnfferennate between mlcroscopnc potentlal enetgy and -
macroscopic potential energy. - :

Define saturation pressure, saturation tefnperamre and critical point. Wnte down the '
effect of pressure on S

a) Specific volume of a saturated liquid (V ;}
b) Specific volume of a saturated vapor (Vg)-

c) Change in specific volume due to evaporation Vip)

State and explain conservation of energy for a control volume.

Differentiate between thermal and mechanical irreversibilities. Expféin why most of the
real processes are irreversible. Also explain how they can be assumed to be reversible.

Explam with the help of neat diagrams the various processes of any Rankine cycle and

derive an expression for its efficiency.

Derive an expression with appropriate diagram for conduction heat transfer through a
composite cylinder tube consisting of three layers of different materials.

A piston cylinder has a diameter of 0.1 m. With an outside atmospheric pressure of 100
kPa, determine the piston mass that will create an inside pressure of 500 kPa. What would
be the new pressure if the piston mass is halves. [Take g = 9.81 m/s?) &

Steam is contained in a closed rigid container. Initially, the pressure and temperature of
the stecam are 1500 kPa and 250°C, respectively. The temperature drops as a result of heat
transfer to the surroundings. Determine the pressure at which condensation first occurs
and the fraction of the total mass that gas been condensed when the temperature reaches

100°C. What percentage of the volume is occupied by saturated liquid at the final state?

A piston cylinder devices shown in figure below contains water initially at 105°C with

quality 10%. Heat is added to the system until it becomes saturated vapor. It takes
pressure of 1000 kPa to lift the piston from the stops. Sketch the P-v, T-v diagram and
determine: '

a) The mass of water in system
b) The total work transfer

“ o

61
@
©
(6]

(6

(8}

(8]




c) The total heat transfer [Refer the attached table for Pproperties of water]

11. 2 kg water at 100°C is mixed with 4 kg of water at 20°C in an isolated system. Calculate

the net change in entropy due to the mixing process. ;[Take specific heat of water :

(8]

c=4.18 kI/K]

12. An ideal Brayton cycle has pressure ratio of 10. The temperature of air at compressor and
turbine- inlets:are 300K and 1200K respectively. Determine its thermal efficiency and
mass flow rate-of air rqguirgd to produce :nét power output of 80MW. [Take
Cp= 1005 3/K g K;y=1.4]- :

13. A 200 mm diameter 50 m long pipe carrying steam is covered with 40 mm thick of high

e
k]

temperature insulation (k = 0.1 W/m) and 30 mm thick of low temperature insulation
(k = 0.05 W/m). The inner and outer surfaces of the insulating layer are at 400°C and
40°C respectively. Determine:

a) The rate of heat loss from the pipe,

b) The temperature at the interface of two insulating layer.

*%k ¥k

[8]

6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. .
The figures in the margin indicate Full Marks.

Necessary tables are attached herewith,
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Define macroséopic and microscopic viewpoint as applied to the study of
thermodynamics. Also list their features.

2. Define stored energy and transient energy. Also list their features.
3. Define quality. Expléin why it is necessary to define the state of two phase mixture. Also

derive an expression for specific volume of a two-phase mixture.

Differentiate between steady state and unsteady state control volume. Derive mass and
energy conservation equation for a process in which gas is being supplied to a rigid
cylinder.

Write down the similarities and differences between heat pump and refrigerator. Explain
how first and second laws can be applied to analyze the performance of a heat pump.

Sketch ideal Vapour compression refrigeration cycle and explain the processes on P-h and
t-s diagram. Also write an expression for theoretical COP of the cycle used as heat pump.

Differentiate between free and forced convection with examples. Write down the
expressions for thermal resistance for a plane wall, a hollow cylinder and convective layer
of fluid. '

The device shown in figure below has a free moving piston between the two chambers.
The initial total volumes of A and B are equal with vA = 100 m*kg and vB = 50 m’/kg. If
the piston is moved so that x is one-fourth of the entire length, determine the final specific
volumes of chambers A and B.

s

A piston cyclinder arrangement shown in figure below contains 1 kg of water initially at a
pressure of 1 MPa and a temperature of 500°C. The water is cooled until it is completely
converted into saturated liquid. It requires a pressure of 400 kPa to support the piston.
Sketch the process on P-v and T-v diagrams and determine the total work transfer. (Refer

the attached table for the properties of water)

[4]
[4]

[4]

(6]
{61
61

(6]

(6]

(8]




10. Steam at 0.4 MPa and 200°C enters into an adiabatic nozzle with a velocity of 50 m/s and
jeaves the nozzle at 0.1 MPa and with a velocity of 75 m/s. Determine [81

a) The exit temperature of the steam. .
b) The ratio of inlet diameter to the exit diameter. (Refer the attached table for the
properties of steam)
11. Work output of an ideal engine is 4 times the heat rejected by it. Determine its efficiency.
If the sink temperature increases by 300°C, its efficiency reduces to 60%. Determine its
source and sink temperatures. ' {8}

12. An air standard Otto cycle has a co <on ratio of 10. At the beginning of the
compression stroke, the pressure and temperature are 100 kPa and 20°C respectively. The
peak temperature during the cycle is 2000 K. Determine.

~a) The pressure and temperature at the end of each process of the cycle
b) The thermal efficiency (Take Cv =718 Jkegk,y=1.4) 8}

13. A thick walled tube of stainless steel (k = 19 W/m°C) with 2 cm inside diameter and 4 cm
outer diameter is covered with a 3 ¢m layer of asbestos insulation (k =02 W/m°C). If the
inside and outside wall temperature of the pipe is maintained at 600°C and 100°C.
Calculate the heat Joss per meter of length. Also calculate the tube-insulation interface
temperature. - ‘ '

16}

*kk
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Define thermodynamic property. Differentiate between state function and path function
with examples. : [4]
2. Define total energy. Differentiate between stored energy and transient energy with

examples. {41

3. Define quality and write why it is necessary. Sketch saturation curve on P-V diagram and
also show constant quality lines. 4]

4. Differentiate between steady state work application and unsteady state flow applications.
Derive mass conservation and energy conservation equations for a process in which gas

contained in a rigid cylinder is being consumed during cooking. [6]
5. Define Entropy. Derive an expression for change in Entropy for reversible heat transfer

and reversible work transfer process. [61
6. Differentiate between gas and vapor cycles. Sketch P-V and T-S diagrams and layout for

Brayton and Rankine cycle. [6]

7. Write down expressions for thermal resistance for a plane wall and a convective fluid
layer. Use them to derive overall heat transfer coefficient for a plane subjected convection
on both sides. [6]

8. An oxygen cylinder having a volume of 10 m’ initially contains 5 kg of oxygen.
Determine the specific volume of oxygen in the cylinder initially. During certain process
3 kg of oxygen is consumed. Determine the final specific volume of oxygen in the
cylinder. Also sketch the amount of oxygen that has been consumed versus the specific
volume of the remaining in the cylinder. [6]

9. A piston cylinder device shown in Figure P.9 contains 2 kg of water initially at a pressure of
500 kPa with a quality of 20 %. The water is heated until it becomes a saturated vapor. The
volume of the system when the piston is at the upper stops is 0.4 m>. Sketch the process on P-

v and T-v diagrams and determine: ' ) [8]
(a) the final pressure, and
(b) the total work transfer. [Refer the attached tables for the properties of steam)




10. Air enters a nozzle steadily at 300 kPa. 127°C and with a velocity of 40 m/s and leaves at
100 kPa and with a velocity of 300 m/s. The beat loss from the nozzle surface is 20 kJ Jkg

of the air. The inlet area of the pozzle is 100 cm?. Determine:

800 170.44 | 0.001115 02393 02404 72033 18363 25766 | 72123 20477 2768.9

R
T

<)

oY
§

:
2
ey
et

. o . 8
(a) the exit temperature Of the air, and 8
(b) the exit area of the nozzle. [Take R = 287 J/kgK and cp = 1005 J/kgK}
11. A carnot engine operates between two Teservoirs at temperature TL and TH. The work
output of the engine is 0.6 times the heat rejected. The difference in temperature between
the sources and the sink i 200°C. Calculate the thermal efficiency, source temperature
and the sink temperature. ' 1t
12. An ideal gas turbine cycle has a pressure ratio of 10. The minimum and maximum
temperatures are 300 K and 1500K respectively. PDetermine: (81
i) The net work per kg of air
il) The thermal efficiency of the cycle and
iit) Compare both of these for a cycle with ideal compressor and turbine.
[Takey=14 and cp = 1005 Tkg k] " :
13. A steel pipe having an outside diameter of 2 cm is to be covered with two layérs of
insulation, 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 material is nearer to the pipe than it is away from the
pipe. (61
* k%
P roperties of SATURATED WATER — Pressure Table
T Vi Vig A\ W [ | Wy by by [ Sy S
wa 'C m/kg m’lkg m/kg Kikg kikg kikg Kikg kikg kikg KikgK kikeK WikgK
w06 14364 | 0.001084 0.4614 0461 oA AT 19490 25535 | 60491 21336 27385 | 1.7770 51191 6.8961
e T ooorior 03145 03156 e 25673 | 61071 a0 37567 | 19315 48286 6.7601
gs0  162.02 | 0.001104 02915 02926 | 68371 18862 25699 | 63442 20758 27602 | 19631 47699 €.7330
200 16498 | 0.001108 02717 02728 | 69638 18758 25724 69735 20660 27633 | 19925 47154 6.7079
750 16779 | 0.001111 02544 02555 | 70876 18653 5746 | 709.50 20566 27662 | 20203 46642 6.6845

o
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x\xQ\f

Sketch P-V, T \Y and P T dlagrams foramdPa! gas undergomg L e - L [41

. .

1). Cons”(am volume coolmg process - v
‘n) Constant temperature heat 1¢ Jecnon proc\,SS :

2. Differentiate between heat transfer and work transfer Denve the mathemanca! cxpressron

R - for work transfer for an isobaric process. " '* - e .' 4
3. Define pure substance State two propcrty ru!es and give examples r o ' 41 -
4. Write down general mass conservation and energy conservation equations for a control »
~-volume. Also reduce them for a control volume operatmo under unsteady state condmon [61
5. Define refngerator and its COP. Explain how. first law and second’ law of
' thermodynamxcs can be applied to analyze the performance of the refrigerator. . [2+4]

6. Differentiate between power cycle and refrigeration cycle. Sketch P-V'and T-S diagram
for ideal otto and ideal diesel cycles. Also write down the expressrons for therr

efficiencies. : 16]

7. Write down the expressron for thermal resistance for a hollow cylinder and connective
fluid layer. Use them to derive overall heat transfer coefficient for a hallow cyhnder

subjected to convection of both sides. ' . o [6]

Jsﬂ'*é*’ﬁ plston—cylmder device shown in Figure P.8 contains 0.05 m? of a gas initially at 200
KPa. At this state, a linear spring that has a spring constant of 150 kN/m is touching the
_ piston but exerting no force on it. Now heat is transferred to the gas, causing the piston to
- rise and to compress the spring urml the volume inside the cylinder triples. If the cross-
sectional area of the prston 1s 0.25 m?%, detenmne the final pressurc inside the cylinder. . [¢]

2072Chaltra '; ,Year/Part oo Timel _{3brs. LT



: 4

" the precess. [Take R = 297 ] /kgK and cy = 743 1/kgK]

11

12.

{34 rigid containe with 2 volume of 0.170 w? s intally filed with steam at 200 kP&, 300°C.
1tis cooled to 90°C. ' T R
- (a) At what temperature does a phase change start to oceur? . =L

(b) What is the final pressure? S e
() - What mass fraction of the water is liquid in the final state? [Refer the attached tables for
the preperties of steam] - . - o [ U

“Nitrogen (5 kg) is contained in a piston cylinder device shown in .Figurg- P.10 initially at a
pressure of 800 kPa and a temperature of 127°C. There is a heat transfer to the system until
the temperature reaches to 527°C . It takes a pressure of 1500 kPa to lift the piston. Sketch

the processon P —V and T =V diagrams and determine the total work and heat transfer in -

- [8)

A heal pump having a COP of 5 maintains a building at a temperature of 24°C by
supplying heat at a rate of 72000 KJ/h when the surrounding is at 0°C. The heat pump

runs 12 hrs in a day and the electricity costs Rs 10/Kwh. (8]

a) Determine the actual and minimum thecretical cost per day.
b) Compare the actual operating cost with the cost of direct electric resistance heating.

The pressure and temperature at the end of suction stroke are 100 kPa and 27°C
respectively. Maximum temperature during the cycle is 1600°C and the compression ratio
is 16. Determine: {81

i) The percentage of stroke at which cut-off takes place

" ii) The temperature at the end of the expansion stroke and

iii) The thermal efficiency [Takey=14andR= 287 I/kg K]
i3.

The heat flux at the surface of an electrical heater is 3500 W/m’. The heater surface
temperature is 120°C when it is cooled by air at 50°C. What is the average convective
heat transfer coefficient? What will be the heater temperature be if the power is reduced

‘:so_th‘atheatﬂuxiSZSOOW/mz_?"_" , SR (3

..



Table 1: Prdpert;'es of SATURATEDWATER - Temperamré T:’ibl’e :
’ .T. P jV] ‘ - Vig ’ "-V' I.!,A Il,' ) Ilg. ‘ h. ' h;' ) h‘ 8 . Slg 8¢

°C WP | omUkg mUkg mikg | g kg Wikg | kikg  kkg  KIkg | ki/keX KIkgK . . k)/kg.K

105 120.79  0.001047 - 1.4190 4005 20721 2512.1 243426836 | 13630 39326 = 7.2936
110 14324 1 0.001052 '1.2095° 12106 |461.19 20567, 2517.9 46134 22300 . 26913 ‘14186 58200 - 72386
1157 169.02 1 0.001056° 10359 1.0370 | 48236 20411 25235 | ag2.54 22163 26988 | 14735 57098 71333

~ Table 2: Propérﬁes of Supérﬁeaied Steéni -

P T v uh s e
KA C g COKikg Kkg  kIkgK
2000 (029 (08859)  (2594) @063 Oz
SIS0 0997 25167 2ess 700
2000 L0803 26539 . 28700 - 75059
250 L1988 2708 29705 - 71,7078
300 13162 28082 . 7.8920

7
iRy

8.7773

38154 8.9011
3928.3 9.0201
40429 . 9.1350

41592 9.2460
42773 9.3536
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v Assume suitable data if necessary. — : '

b
.

Explain different types of thermodynamic systems with examples.

" Differentiate between heat transfer and work transfer. Derive the mathematical expression
for work transfer for an ideal gas undergoing isothermal process.
Define quality and moisture content. Derive an expression for specific volume of a two
phase mixture in terms of quality.
Differentiate between steady state work applications and steady state flow applications
with examples. Also write the functions and governing equations for an adiabatic turbine
and adiabatic nozzle.
Define heat engine and heat pump. Explain how first law and second law of
thcmtodynamics can be applied to analyze the performance of a heat pump.
Sketch an ideal otto cycle on P-v and T-s diagram. Derive the expression for compress:on
ratio interms of cylinder dimension.

" Derive an expression for overall heat transfer coefficient for a ho!low cylinder subjected
to convection medium on both sides. .

Three pressure gauges are connected to a container consisting of two compartments as
shown in figure below. If the local barometer reads 760 mm of Hg and pressure gauges A
and B read 250 kPa and 150 kPz respectively. Determine the absolute pressure in each
compamnent and readmg of pressure gauge C. [Take pn, = 13600 kg/m and

g=9.281 m/s?]

ZFigure P1

A rigid vessel having a volume of 0.4 m’° contains 2.0 kg of liquid water and water vapor
mixture in equilibrium at a pressure of 250 kPa. Calculate:

i) The volume and mass of liquid

ii) The volume and mass of vapour

iii} Temperature

iv) Enthalpy

v) Ifitis heated until its pressure reached to 350 kPa, what will be its qualny?

 [Refer the attached table for properties of water]

[4]
(4]

[4]

(6]
[6]
6]

(6]

(6]

8




| 300 K and leaves at 1000
kPa, 400 K. The volumetric flow rate of air at the exit is 1.5 m’/min. The work consumed

by the compressor is 250 kJ per kg of air. Neglecting the effects of potential and kinetic
energy, determine the heat tramsfer rate, in kW. [Take R = 287 J/kgK and

‘ 10. Air enters a COMPIESSOT operating at steady state. at 100 kPa,

C, = 1605 JkgK] 8
11. A heat pump heats a house in the winter and then reverses to cool it in the summer. The
room temperature should be 22°C in the winter and 26°C in the summer. Heat transfer
through- the walls and ceilings, is estimated to be 3000 kJ/h per degree temperature 4
difference between the inside and outside. T I8}
i) Determine the power required to run it in the winter which when the outside
temperature decrease to 0°C. - ' . E

ii) If the unit is run by the same poﬁv:er as calculate in (i) throﬁghout the year, determine

the maxirum outside summer temperature for which the house can be maintained at
26°C

12. Air enters the compressor of an ideal Brayton cycle at 100 kPa, 290 K with a volumetric

flow rate of 4 m’/s. The pressure ratio for cycle is 10 and the maximum temperature

during the cycle is 1500 K. Determine: [8]

i)y The thermal efficiency of the cycle
ii) The fraction of work output that is consumed by the compressor and

iii) The net power output

[Take Cp = 1005 J/kg K, 7= 14]
13. A 2 m long steel plate (k= 50 W/mK) is well insulated on its sides, while its left section
is maintained at 120°C and the right section is exposed to ambient air at 40°C. Under
steady state conditions, a thermocouple inserted at the middle of the plate gives a
temperature of 100°C. Determine the value of convection heat transfer coefficient for
convection heat transfer between the right section of the plate and air. [6}

*RX e e

RATED WATER — Pressurc Table

e e

e e e —"

. _>,Pr'opcrrics of SATU

e o e

r' v Yie A [ ' U, by Tie b, E Sie P

wa °C l mhg  mifkg mikg || Wkg kikg Whg Wkg Kkg  Ohg || KieX g X WiegK
(0001020 62038 620433 27197 21903 2462.3{) 271.99 23454 26174 03933 69365 7.8298
289.27 21734 246‘7.7: 289.30 2335.3 2624.6 09441 68231 7.7672
2630.7 0.9878 6.7266 7.7144

2636.1 {1 1.0261 6.6427 7.6638

0.001022 52288 5.2298
"0.001024 4.5252 45262 1] 30428 21680 24723 | 304.32
| 0.001025 3.9930 3.994C 21588 2476.4{} 317.64

) . 2097.1 25022 2670.5 6.1247 7.3943
| 20883 2505.7 §7.6 2615.1 13027 6.03562 7.3589
2087.1 2:306,[ 419.06 2256.6 26757 1.3069 6.0476 7.3545
2068.9 25132 44438 22407 2685.1 © 13741 59100 7.2841
. 20524 23194 - 92262 2693.4 1.4338 57898 72232

| 40718~ 2 , u sms o

20.001
0.001041 1.8688
100 99.632{f 0001043  1.6933
10132 100004 0001043 1.6727
0001048 13742
0.001053 1.1584

. 19822 616l 21637 2153|1671 53200 69921
7304 19733 23463 || 57339 21556 27200 L7009 52645 69654
3010 Weas 25489 || s3a.a8 21479] 2724l 17 52320 6.9407
10567 255130 59496 21a0.6 27356 17331 Sledo 6T

300 133.56]f 0.001073 0.6059
35 13631 |} 0001076 05605 05620
350 1388901 0001070 05232 05243
375 19133)| ool 04003 0.4914
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5. Define entropy and mcntopzc process. Derive detail mathematical expression for entrapy

relation for an ideal gas in terms of pressure and temperature. [
6. Sketch the Rankmes cyde on p-v and T-s diagrams and denve an exptesswn for its

N efficiency.

. Derive the expxcs%on for overall heat transfer coefficient for compos:te plane wall conezsm
iof two layérs and ubt”hc cenvective medium cn both sides.

8. At the inlet and exbaust of a turbine the absolute. steam pressure are 6000 kPa and 4.0 cm of

B e'Hg, respectively. Barometric pressure is 75 cm of Hg. Calculate the guage pressure for the
.. entering steam and the vacuum gauge prassare for the exhaust steam. (py, = 13600 kg/m’ and

g =081 m/sh

kPa x; =0.8 and V. = 0.0] m°. When the system is heated, it encounters a linear sprmg
(k= 100 kIN/m). At this state volume is 0.015 m®. The heating contmues tﬂl its pressure is
© 200kPa. If the diameter of the pxston-ls 0.15 m, determine: _

_.a) The final temper am-c 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 ¥W when the mass ﬁcuf iz of air is 4.5 kg/s. Determine the rate of heat loss from the

ad zxit damisters. [Take Cp = 1005 J/kg, k and R = 287 Jkg.h]

L - -
. -
turbine surfcs, inlet and exit diamisters

ey

- [€]

9, A plston cylinder arrangement shown m ﬁgure below contains water mmally at P, =100 .

8

I8

L

[}
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1. State and explain zeroth Taw of thermodynamxcs Wnte down its apphcatxon - M
2. Differentiate between stored energy and transient energy with examples. - 4]
3. Define saturation pressure and saturatxon tanperaturc Explam why quahty is necessary for a

liquid vopor mixture. .. ‘ 4, =
4. Derive general mass conservanon and energy conservation equatlons for a control volume.. (6] e

6}' ;

]
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1.

Pont
o

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
iift 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]

;

. .A power plant-operating on an ideal Brayton cycle delivers a power output of 80 MW.The

. minimum and maximum temperatures during cycle are 300 K and 1500 K respectively. The

pressure at the iniet 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

13.

Cp=1005 Jkgk,y=14] :
A 40 m long steel pipe (k = 50 W/mK) havmo an inside diamstor 20 tm and outside

diameter 120 mm is coversd  with two layers of insuiation. The layer in contast with pips is
30 mm thick asbestos (k = 0.15 W/mK) and the kl)er next to it-is Z0 mum thick megnesi i

£

(k = 0.1 WimK). The heat transfer coefficients for the inside and ouisids suriases are
240 W/m'K and 10 W/m® F rcspectwe?y If the temperatire of the stsum inside the pxp
- 400°C and the ambient air temperature is 25°C. Determine: {6}

i) The inside overail heat transfer coefficient U;,
ii) The outside overall heai transfer coefficient U,
iii) The heat transfer rate using U, and

iv) The heat tram,fer rate using U,

®5F

-2

SR
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' Candidates are required to give their anawers in then' own words as far as pracueable

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

. Necessary tables are attached herewith.
Assume suitable data 1f ne_c_essarv

Deﬁne atmosphenc pressurﬂ, gauoe p:essure and absolute pressuré. Also write _do{i_ih the

- relﬁom}ns between them.

~!

- Write dov:. general mess <ons arvation 2nd e:se:oy
w;ufqe Ako reduce them for a control volume operating un

d .Deﬁpe iropy, Derive expressions for f‘hana"s

_outside atmosohenc pressure of 100 kPa, as sh
- force on the p.»fm when it15 at the
“the pressure 15 300 kPa with volume of 0.

' Dlﬁerenhax between heat transfer and work tranafer

N Ex mn saf.zranon curve of two-phase m»:me onT-V dxagram
cox;cewa‘fmn equations for a control

der unsteady state condition.
in entropv for reversible heat transfer and

rersible work transfer processes..

. Sxetch an ideal Brayten cycle on P-v and T-s dlagrams Also denve an expressxon for its

efficiency in terms of pressure ratio.

Derlve for thermal resistance of f'omposﬁe wali dsmg e}ectnc analogy. .

A 15kg ms.on in a cylinder with diameter of 0.15 m is loaded with a linear Spnno and th

own in figure below. The spring excrL no.
lower position of the cyhnder and for the state shown,
02 m’. The valve is opened to let some air in,

causing the piston o Tise 5 < .. Find the new pressure. {Take g=981m's 1

Air supply
line

e
e b

ey
.
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3.

A piston cylinder device shown in fgure helu‘ v containg 2 kg of ;0 with an initial

temperature and volmne of 80°C and 0.05 m’ Pspeﬁtwmy It requires a pressure of

400 kPa to. lift the piston from.the stops. The system 1s heated unil its temperature

—t
S

oot
baws

b2l gt 22°C -vear around, wiich exchange

—
[N

13.

: .Ai
‘inlet 5&031 13 10 m/s whereas £xit wlacny is 100 my/s. The power outpui of the turbine

. An zir conditioning unit with 2 pw'ar :np

reaches 250°C. Sketch the process on P-v and T-v diagrams and determine the total work
transfer. [Refer attached table for the properties of steam]

xpands through an aa~abaf~u turhine from 1000 kPa 1000 ¥ 0100 kPa, 400 K. The

is 2600 kW. Determine the mass flow rate of =ir and the inlet and exit diameters. [Take
R =287 JkgK and C, = 1005 J/kzK]. o

2Ng nmt W summer 2o 4 while workin

temperais difference Witk the sumoimdings
guiside temperaiun f which fais tnit is s;mc;c:nt.

o

A Rankipe 2ycle kas a boiler w ";‘x\'.m at a pressure of 2 MPa, The maximum and
minimum temperatures during the cycie are 400°C and 50°C respectively. Deternine the
2 and comc-a.rﬁ‘ it with that of the Camot cycle operat-'w between the
ts. [Refor attached table for the properties of sisam]

-7

f‘f"c;er v of the c3 cl
= 1.
o i1

o thick p}a*e (k = 50 W/xK) 50 cm by 75 cm is maintained at 300°C. deat is ioat

fi’-‘&;.l the p!ate suriace n‘, convection and radiation to the ambien: air at 20°C. if the
emissivity of the surface is 0.5 2nd the convection heat transfer coeffic 3t is 20 Wimr'K,
3 : ot io 4 z -3 % -4

ctermine the inside plate temperature. {6 = 5.67 x 10 s W/m K'1

&k

8]

,..N..,
o
L) .

ey
[
[}
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Candifates are required to give their answers in their own wordsv as far as practicable.

Astemgt All guestions. C -
The fisures in the margin indicate Full Mazks. ‘ ' : '
‘Necessary tables are atiached herewith,
Assume suitable data if necessary.

Menfin the characteristics of thermodynamics properties. Differentiate between _
intensive property and exiensive proper*} the’fnody‘xamxus with examplps ' 4}

Derive mathematical efpfessmn of displacement work and

oxmplrfy it for 2 bo'vtro

process. {43
Defin= the follewing termS' critical point, quality, enthalpy, specific heat of an ideai gas -
=
&t congtant volune, : 4]
Explai the first iaw of thermodynamics for 2 control mass undergoing & -sycii-? prszscessf ol
Define entropy. Derive dzfail mathemeical Supristion for entropy relations «
£
B - (€1
“Compsrs spak isnidon and compression ignition engine. Sketch #-V and 1-5 diagrems
5 ST . 23
20T ihEm . ‘ fai .
. Definsthermal resistance. Writs down expression for thermal resxs‘anues for a plane wall,
. 147
AL

cvlindical layer and convective layer of a fluid.

A c}"&.der enc 1&;5 s 2 gas with a piston 2s shown in Figure P.2. The area of piston i3 .
0.01 =° Take the atmosnnum pressure to be 0.101 MPa and the local ;_Jaa'na*x ’

accelemtion 2s 9.81 m/s’. If the wmght of the piston is 490.50 1 w_haf iz the gaa

.

- presseze? Wil the gas pressure change if the gas volume beneath the piStC.u is double? i8]
’ 1
'l
T
it
l" N
38 .
Figare P.2 ' )
A rigid container with a volume of C.170 o’ is initially filled with steam at 13 CO L.I’ I
{5} kS
L

200°C. It is coc"cd to 100°C. Dsierinine
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Candidates are required to give their answers in their own words as far as practicablé.
Attempt Al questions. . :
The figures in the margin indicate Full Marks.
Necessary figures are attached herewith.
Assume suitable data if necessary.
Differentiate between the microscopic and macroscopic view point in thermodynamics
with example. . [4]
Define energy and power. Differentiate between stored and transient energy with
examples. . (4]
Define moisture content and critical point. Derive an expression for specific volume of a
two phase (liquid and vapor) mixture in terms of quality. [4]
Differentiate between steady state wark application and steady state flow application.
Write down mass and energy conservation equation of steady state process. Reduce them
for anozzle and a condenser. [6]
Explain entropy. Derive the relations for entropy for an ideal gas and an incompressible
substance. o (6]
Sketch Rankine cycle on P-v and T-g diagram using dry saturated stream and obtain an .
expression for the Rankine cycle efficiency. g (6]
Define thermal resistance. Derive an expression for heat transfer through composite plane
wall of three different layers of different materials using electric analogues approach. (6]

A piston cylinder arrangement shown in figure below has cross sectional area of 0.01m2
and a piston mass of 80 kg. If the atmospheric pressure is 1 bar, what should be the gas
pressure to lift the piston? If 50 kg mass is added above the piston, what would be the
new pressurc? S - ,

61
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Subject: - Fundamental of Thermodynamics and Heat Transfer (ME402)

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

The figures in the margin indicate Full Marks

Necessary tables are attached herewith.

Assume suitable data if necessary.

NN

Explain the difference between path function and point function with example. [4]
Define heat transfer and work transfer. Also mention similarities and differences between
heat and work. ’ (4]
3. Define pure substance. Explain why property tables and charts are necessary. [41

. 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

N

(6]

' for an adiabatic turbine.
5. Define isentropic process. Derive isentropic relations for an ideal gas and an
- incompressible substance. i
" 6. Sketch the cycle on P-v and T-s diagrams and derive an expression for its efficiency in

(61

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. [63
8. A jarge 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 absclute pressure
existing in the compartments and the reading of gauge C. [6]

9. 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?
¢) What mass fraction of the water is liquid in the final state?
Also sketch the process on P-v and T-v dxagrams [Refer the attached tablc for'

" properties of stream}




10. Air flows at a ate of 1.2 ke/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 ki/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 compréssion 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 Jikgkand Y =1.4]

A steel pipe having an outside diameter of 2 cm is to be covered with two layers of
insulations, éach 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 ar¢ 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. :

T odeokk

{8l

(8]

(8]

- [6]
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v Candidaies 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 Necessary figures are attached herewith.
v

Assume suitable data if necessary.
% State and explam equality of temperature. A}so state zeroth law of thermodvnamics. 4]
2. Derive an expression for work tramsfer for any process on a piston cylinder device.
Reduce it to get the expression for work transfer during a polytropic process. {4
3 Define pure substance. State and explain "state postulate”. [4]

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 stdady state condition. {61
5 State the entropy changc statemnent for a control volumc and derive an express:on for 1ts.
cntropy generation.
6. Sketch an ideal Otto cycle on P-v and T-s diagrams. Also derive an expression for its
efficiency in terms compression ratio. [6]
4 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. [6]

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 1s added to the system until the piston is dlsplaced upward by 80 ‘mm.
Detcrmme [6]
a) The temperature at which piston leaves the stops and .
b) The final pressure. [Take R = 287 J/kg. K, pam = 100 kPa and g = 9.81 m/s?]

=l TR AN e e e s e m ST



9.

A piston cyfinder device with a linear spring mmally contains water at a pressure of 4
Mpa zzd 500°C with te miuai volune being 0.1 m’, as in figure below. The system now
cools until the pressure reaches 1000 kpa. If the piston is at the botiom, the system
pressure is 300 kpa Sketch the process on P-v diagram and determine the mass of H,0,

. the final temperetrre 2nd volume and the total work transfer. [Refer the-atiached table for

10.

11

properties of steam]

Air flows ai ratz 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 kl/kg. Calculate the power
required .to drive the compressor and diameters of inlet and exhaust pipes.

[Take R = 287/kgK and ¢, = 1005 JkeK].

A rigid vessel consists of 0.4 kg of hydrogen mmally at 200 kpa and 27°C. Heat is
transferred to the system from a reservoir at 600 K unti] its temperature reaches 450 K.

- Détermine the heat transfer, the change in entropy of hydrogen and the amount of entropy

12.

13.

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 perccycle is 900 KJ/kg. Determine: (a) Efficiency of cycle (b) The
maxirmum temperature during the cycle and (c) Mass flow rate of air. [Take § = 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 Jayer of insulation (k = 0.2 W/mK). The inner surface of the wall is at
1300°C and the onter surface is at 30°C. Under steady state condition, temperature at the
mterface is measured to be 1100°C. Determine:

a) Heat loss per unit area of the wall and
b) The thickness of each layer

*¥*

[8]

18]

[8]..

(8]

(6]
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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.

AN N NN

State Leibnitz’s theorem. If y = a cos (logx) + b sin (logx) then show that

Yz + (20 +1) Xya1 x+ (@ +1) ya = 0.
2. Apply Maclaurin's series to find the expansion of e* secx as far as the term in X
1

b
.

3. State L'Hopital's rule. Using it evaluate lim (ﬂ"_’i]xz
x>0 x

4. Find the asymptotes of the curve
(x+yP(x+2y+2)=x+9y-2
2
5. Show that for the ellipse § + i—:—; = 1, the radius of curvature at the extremity of the major
axis is equal to half of the Latus rectum.

T
cosxdx
sinx (2 +sinx)

2
6. Integrate:
g a+

7. Apply the rule of differentiation under integral sign to evaluate: j':

hence deduce that Ig) —dx= —g—

8. Define Beta and Gamma functions. Evaluate: I; x4wf a2 —x?% dx

3ra?

9. Show that the area of the astroid x*>-y**=a” is =
OR
Find the volume of the solid of revolution of the cardoid r = a(1+cos0) about the initial

line.
10. Solve: x %%-Zy = x’logx

11.So]ve:y=yp2+2pxwherep=%

2
12. Solve: -Z;’% +3 % + 2y = e%sinx

2
13. Solve: xﬂ_2ﬂ+21=__1_
dx2 dx X x2

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

3x2 + 2xy + 3y2 — 2 x =01in to one with the Xy term missing?
16. Find the center, length of the axes and eccentricity of the conic

9x2 + 4xy + 6y> —22x-16y+9=0
OR

) ) __ 10
Describe and sketch the graph of the equation r 372 cos0

ok
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10.

11.
12.

13.

14.

15.

16.

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

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

Assume suitable data if necessary.

State Leibnitz’s . theorem. If y =log(x +\)a +X ) then using the theorem show that

(2> +X %)y, + xy; = 0 and hence show that (a° + X))ym2 + (20 + 1)Xyaes + 1 %y, =0. [1+4]
Assuming the validity of expansion, find the expansion of: log(secx) by using- Maclaurin’s |
theorem. : [5]
What do you mean by indeterminate form? State various forms of mdetenmnacy Evaluate

1
lim (sinx) 2
X —> X, [5]
\ X
Define asymptotes and its types. Find the asymptotes of the curve
X +4x2y+5xy2+2y +2x° +4xy+2y -x-9y+1=0. 4]
Fmd the pedal equation of the curve of " = a"cosmb. ' (5]
. T
Show that I/ —dx = log(v2 +1). o
sin X + cOsX Zﬁ B ) (5]
Evaluate, by using the rule of differentiation under the sign of integration: r M dx [5]
0  cosx '
, ] . :
Define Beta and Gamma function and use these to evaluate j ———dLl—— . (5]
| (-x )/
Find the area included between an arc of cycloid x = a(0 - sin 6), y = a(1- cos0) and its base.
' OR
Find the volume of the solid formed by revolution of the cardoid r = a(l+cos 6) about the initial
base. [5]
dy
Solve the differential equation a—)—(— + 7Y= XJ_ [5]

State Clairatut’s equation, find the general and singular solution of y = px+ p— P [5]
Find the particular integral and” hence solve  the differential  equation
y" -2y +5y= ™ sinx. (5]

: 2
d d
Solve the differential equation 28X 2y =xlogx. (5]
dx?  dx ’

Through what angle should the axes be rotated to reduce the equation
3x2 +2Xy + 3y2 —J2x =0 into one with the xy term missing? Also obtain the transformed
equation. : _ : [2+3]

Deduce the standard equation of the hyperbola. [5]

Describe and sketch the graph of the equation r = ———1—9———

2-3sin6

OR

Find the  centre, length of axes and eccentricity of the conic
3% +8xy 3y% - 40x — 20y + 50=0. : [5)

*k%
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Assume suitable data if necessary. -

N e

3. Give an example of indeterminate from. Evaluate: X —> o(cot X)

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

The figures in the margin indicate Full Marks.

. If y=(x*-1)", then prove that: (xz—])y,,+2 + 2xypey—n(n+1)y, =0
. Assuming the validity of expansion, expand log(1+x) by using Maclaurin's theorem.
. . _

lim logx

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

5. Find the radius of curvature for the curve ™ =aM™cosmB.

OR

Find the pedal equation of the following curves yz =4a(x+a).

i
6. Evaluate: jl'ﬁgl“zi‘ldx
(1+x°)

0
t'clog(1+a2)c2)
f 72 &
0 1+b°x

7. Evaluate by using the rule of differentiation uhder the sign of  integration:

n/8

1
8. Define Gamma function. Use it to prove: jco‘s}i dx dx -

9. Find the area of a loop of the curve:: a2y2 =a

0

2)(2 __x4

OR

' L .. 43 2
Prove that the volume and surface area of a sphere of radius 'a’ 1 Em and 4ma

_ respectively.
10. Solve: dy + —Xlogy = J;(log y)2
dx x x“ )
11. Find the general soiution of the differential equation y = (1+p)x +ap2.
12. Solve: (D*+3D+2)y = & sinx ‘

13. Solve: (x’D? - 2)y =x*+ 1
X

OR

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

14.
11x2 +4xy +14y2 =5.
15.

Through what angle must the axes

be rotated to remove the term containing Xy 1n

Prove that: 2x2 +3y? —4x—12y +13 = Orepresents equation of ellipse. Find its center,

iength of axes, eccentricity, and direct ices of ellipse.

16.

Show that the line xcosa + ysina = p will be

2 2
a tangent to the hyperbola %—Z—- =11if
a

~
Z

]
(5]

[s)

Bl
(5]

(]
[3]

B

{51

(5]

(5]
1]

]
(5]

(5]

(5]
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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 All questions carry equal marks.
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1. If y=acos(log x) + b sin(logx) prove that:

(@) x Y2+X}’1+Y=0
(1) x* Y n+2+(2n+l)x)'n+l+(n ’H)Yn"o

State and prove Lagrange's mean value theorem.
hm (cotx)

o

3. State L' Hospital's Rule and hence evaluate sin2x

4. Find the asymptote of (x+y) (x+2y+2) = x+9y-2

5. Find the radius of curvature of the curve r=a (1 - cosB).
Or,

Find the pedal equation of y*=4a(x+a)
n/2

6. Evaluate . J —}ﬂ]—]—i(—c—%x—-dx

cos? x +sin®x
. ] .. ) . log(l +a”x )
Using the rule of differentiation under the integral sign, evaluate f———b—z——z——— dx
I+

7.
0
_ /2 w/2
8. Obtain the reduction formula for j cos™ xdx and hence evaluate j cos - xdx
' 0 0 '
9. Obtain the area of a loop of the curve )f2(32+x2)=x (a>x%)
. Or,
Find the volume of the solid formed by the revolution of the cycloid x=a(6-+sin0)
Y_Y iy

10. Solve the differential equation: —=
: dx x X

11. Find the general solution of y=Px+x'p’
12. Solve (D2-2D+5)y = ePsinx
d g 2x—= dy —4y= x4
dx dx
Or,
A radio active matenal has an initial mass 100mg. After two years, it is left to 75mg. Find

the amount of the material at any time 1.
What does the equation 3x*+3y*+2xy=2 become when the axes are turned through an

angle 45° with the original axes.
15. Obtain the equation of hypérbola in standard form.

13. Solve x2

14.

16. Find the center for the conic 3:<2+8xy—3y2—40x-20y+50 .
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J—

- 10.

11.

12.
13.

14.
15.

lim }(
.- Evaluate x—0 (—;ta:—i]

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.

LI y =sin(msin™' x), show that (A=x)Y,. 20+ DXy, + (m? -n%)y, =0, where

suffices of y denote the respective order of derivatives ofy. [5)

State Lagrange’s mean value theorem. Verify it for the function y=sinxon [--g-,-;ﬁ] Is

this theorem valid for the function y =tanx on [0, =}? [143+1]

. (3]
Find the asymptotes of the curve (x+ y)P(x+2y+2)=x+9y-2. (5]
Find the pedal equation of the curve y? =4a(x +a) . [5] -
Evaluate, if possible | fn xdx. 5]
. - . . e ™ sinx -
Apply differentiation under integral sign to evaluate I: ~ > _"dx and then show that
, X :
sinx, _ T | . ' .
I: X 2 . [4+1]
nf6 5
Define Beta and Gamma function and use it to show that, I cos* 30sin’ 60 d6 = -1-912 . {31
. _ 4 .
Find the volume of the solid formed by the revolution of the cardioid r = a(1 + cos 6)
about the initial line. {51
Solve the differential equatibn %x! +ycotx =2C0SX. ' (5
If p stands for %1—- , then solve the differential equation y — 2px + ayp2 =0. . {51
Solve the differential equation (D*-2D+5)y= ”sinx. [5]
Solve the differential equation (x?D? +xD+1)y =sin(logx”) (5]
Define ellipse and obtain the equation of ellipse in standard form. (51
‘Prove that the locus of a point which moves in such a way that the difference of its
distances from the point (5, 0) and (-5, 0) is 2 is a hyperbola. . [51

10

16. Describe and sketch the graph of the conic 1=-——— (5]
o : 3+2sin8

%%¥
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If y=¢""*  then prove that (1-x?)y,,, —(2n+Dxy,,, —(n* +a’)y, =

A NANANAY

Assuming the validity of expansion, find the expansion of log(l+e” )by using
Machlaurin’s Theorem.

hm 3 X
3. Evaluate: x—0 (—S-IE(-)
X

g

4. Find the asymptotes of the curve:

2 _ (a— x)
a’+x?

2 2 .
5. Show that for the ellipse -xT+!—2- =1, the radius of curvature at the extremity of major
a .

axis is equal to half of the latus rectum.
6. Show that Ll‘cot"‘ (1 —x+ixz)dx=£—]og2.

7. Evaluate by using the rule of differentiation under the si gn of integration

I og(l +acosx)
cosx

-
8. PIQve that: f‘/;e‘f‘zdyxffﬁay:%

9. Find the surface area of solid generated by revolution of cycloid.
x=a(8+sinf),y = a(l+cosf) about its axis.

10. Solve the differential equation:

dy 1. 3 2
——+—sin2y =x"cos
dx x r= Y
11. If p denotes % , then solve p’ —4xyp+8y* =0.
2
12. Solve: —C-I—}—’——- & +y x’e”
dc* dx
d’y _dy

13. Solve: xz—;s—(—z——-x;l—x-+y =logx

14. Derive the standard equation of an ellipse.
2 2
15. Find the condition that the line xcosa + ysina = p to touch hyperbola %——Z—zﬂ and
. P _
also find point of contact.
16. Find  the  centre, length of axes and  eccentricity of  conic

9x’ +4xy+6y* —22x-16y+9=0.
OR

: . 4
Describe and sketch the graph of polar equation: r = ————
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1 -1

1. State Leibnitz's theorem. If y;+y;=2x , show that (x’ -1)y2+xy,—m’y=ozmd

hence prove that (x2 ~1)y,,, +(n+1xy,, + (? -m? Y. =o0. [243]
2. State Roller's theorem. Does the theorem hold when the function is not continuous at the

end points? Justify your answer. Verify the theorem for f(x)= x?-4x+3 on[1,3]. [5]

. 1
o im (sinx \x*
3. State L-Hospital's theorem and evaluate x - 0| —— [5]
X
4. Find the asymptotes of curve 4x” —3xy’ ~y’ + 2x2 -xy-y*-1=0 [5]
5. Find the pedal equation of the curve y* =4c(x+c) [5]
X sin’x 1
6. Show that [2————dx =—=log(v2 +1
[’_ sinXx +€o0sX 2 og(\/— ) [51

7. Evaluate, by using differentiation under the sign of integration [51

f loél +a’x? ,

1+ b%x?

8. Define Beta-Gamma function and use it to evaluate {¢cos* 30.sin” 60.d6 [5]
9. Find the surface area of the solid generated by the revolution of the cardioids

r=a(l14cos0) about the initial line. [5]
10. Transform the equation 12x* —10xy+2y’ +11x—5y+2=0 by translating the axes into

an equation with linear term missing. [5]
11. Derive the standard equation of hyperbola. [5]
12. Find the centre, Length of axes and eccentricity of the conic [5]

9x? +4xy+6y? —22x—16y+9=0

OR
Describe and sketch the graph of the equation r = —l—zﬁ‘—;-e—
2+3secH
13. Solve ii—)i+s—n-l—21=x3 cos’y [5]
dx X
14. Solve the differential equation of xp’ —2yp+ax =0 (5]
15. Solve (D? - 1)y = sinh(x) (5]

16. (xzD2 +xD+ l)y = sin(logxz) [5]

Fxk
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: _ a
State Leibnitz’s theorem on heigher order derivative. If y=e** *, prove that
(l+x2)y,h\2 +(2nx+2x -aly,,, +n(n+1)y, =0 '

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

Lagrange’s mean value theorem for f(x) = x(x-1}(x-2) when x € [0, —;-]

—

3." Define inderminate form of a function. Evaluate

5o

X

x>0

4. Define asymptote to a curve. Find the asymptotes of curve. v +2xy? +x%y -y +1=0.
5. Find radius of curvature of the curve x>+ y* = 3axy at origin.
OR
Find the pedal equation of the polar curve 1™ = a™ cosm®.

cosx dx
(1+sinx)2+sinx)

6. Integrate : L%

—ax s
7. Apply differentiation under integral sign to evaluate j;” e sinX,

2 [
8. Define Beta and Gamma function. Use them to evaluate _[:xs JZa’x-— x2dx.
, .
Ayl =a% is %naz.

9. Show that the area of the curve x*? +y

OR ,
Find the volume of the solid formed by the revolution of the car_ddid r=a(l+ cos0) about
the initial line.

10. Solve: (1+ yz)ix =(tan“ y—x}iy

11. Solve: y=px-—,’m2+p2 where p:-g—y._
X




o

12. Solve: (D +2D+1)y=¢* +x2.
)
13. Solve: Solve: xzé—%—ng!-tty =x4.
dx dx

OR

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

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

15. Derive the equation of hyperbola in standard form.
16. Find the foci and eccentricity of the conic x? +4xy +y? —2x+2y-6=0.
OR

12

Describe and sketch the h of the conic r = ———.
CIl ana sSKe€i grap (o) € CONli 6+25m9

*¥%
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‘Candrdates are requn'ed to- gave thelr answcrs m thexr own words as far as practlcable
f-Attempt Al questxons EEER A ,

The; ﬁgures in the margin: ndxcate F ull Marks
Assume swtable data qf necessary AR

State Lexbmtz.theorem lf log y'.-tarx ‘ then‘show that . o

n)yn ;'-T-Q

R G Dy e l‘*“] 5
IR 2. ':Statc Rolles thcorem Is thc theorcm true when the funcnon is- niot contmuous at the cnd
.,p01nts'7 Justlfy your answer Verlfy Rolle s theorem for f(x) Xz 5x+ 6 on [2 3] [1+2+2]}1~
3. '_State L~Hosp1tal's rul. Evaluate X -91(2 x) ( ) o o "32 [1+4]

" 4 Find the asymptotes ofthe curve: (x+y) (x+2y+2) x+9y 2 o S8 4‘

5. Fmd the pedal equauon of: the elhpse -t;— z—z-=l.' U . S [5]

._ 6', | _Evaluate.the i’ntegf__al,_j’_ ‘——z—dx , i ': ' o - T [5] :

7. “Apply the rule of dlfferentlanon undcr mtegxal 51gn to evaluate f—e—————s—l-ridx and hence '
CoX

sinx k R Co LT . - _ .

deduce that f———dx =3 o D a . _ | (5]
8. Deﬁne Beta functxon Apply Beta and Gamma function to evaluate L \/Zax -x’dx [5]
9. Fmd the area common to the clrcle r=aand the COI'leld r= a(l+cose) v[s‘]

" 10. Through what angle should the axes be rotated to reduce the equatxon
3x +2xy +3y’ —J—Z—x_ 0 into one w1th the . xy term mxssmg" Also obtain the

o transformcd equanon _ . : M ' [2+3] ) |
" 11. Derive the equation of an elhpse in standard form. e : (5]
T 12 Fmd the product of semx-axls of the conic X’ 2 _4xy+5y° 2 ‘ _ [5]

OR ' | | |
' o 12
Describe and sketch the graph of conic r= T770050
' 13. Solve the differentiate equation of (x* —y*)dx+2xydy=0 5]
14. Solve: y=yp’ +2px where p= % ' [5]
15. Solve (D? - 6D +9)y =x’¢e** [5]

d2 dy 3
16. Solve the differential equation of x’ -——— - 2\( =+ 2y =4x (5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

'\‘\'\'\

1. State Leibnitz theorem. If y =¢*" , then show that y,,, - 2xy, - 2ny,, =0.

2. Expand e*loge(1+x) in ascending powers of x upto the term containing x* in Maclaurin’s
series.

3. State L-hospital’s rule. Evaluate,

im ] tanx
X .

4. State the types of asymptotes to a curve. Find the asymptotes of the curve
(x*-y 2)x +2y +D)+x+y+1=0.

5. Fmd the chord of curvature through the pole for the curver=a (1+cosH).

6. Show that Ek)—gg—ﬁ—)dx nlog2

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

EA dx _n(a’ +b?)

(a2 sin? x +b? cos? x)? 42°v’

8. Using Beta -Gamma Function, show that P
L%sin'1 x.cos? x dx =2 4
192

9. Find the area included between an arc of cycloid x = a (8-sin@), y = a (1- cos0) and its
base. .

- OR

»
Find the volume of the solid formed by the revolution of the cardoid r = a (1+cos8) about
the initial base.

10. What does the equation x2+ 2\/§xy —yr= 2a’ bccqinc when the axes are turned through
an angle 30° to the original axes?

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




12: Find the eccenujcity of the conic,
X2 +4xy+y’ -2x+2y-6=0
| OR
Describe and sketch the conic

= 10cosecO
2 cosecB+3
dy x+2y-3

13. Solve: —
dx 2x+y-3

14. Solve: c_lz_+ y tanx = secx
dx

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

2
16. Solve: x* Ei—y-—2 xﬂ+2y =l
dx? dx X

*k ¥
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State Leibnitz's theorem. If y = (sin™" x)?, show that
(A-%*)Y,, —(20+1)xy,,, —0%y, =0

Sk
.

2
2. Verify Rolle's Theorem for f (x)=log(£:%§y-; xe[a,b]. How does Rolle's Theorem
: , a+b)x ‘

differ from Lagrange's mean value theorem.
1

lim ; x
3. Evaluate 3 .ao(_)
X

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

4 5. Find the radius of curvature at origin for the curve x> +y> =3axy.
T ) . 1 '

6. Show that Ix log(sinx)dx = 7log§-
0

—ax _°

7. Apply the rule of differentiation under integral sign to evaluate I E SBX 4xand hence
5 X

deduce that Iﬂdx=—2—

2a
8. Define Beta function. Apply Beta and Gamma function to evaluate jxs V2ax —x? dx »

2/3

9. Find the volume generated by revolution of astroid x4 y?? about x-axis.

10. What does the equation 3x? +3y? +2xy = 2 becomes when the axes are turned through an
angle of 45° to the original axes? -
11. Find center, length of axes, eccentricity and directrices of the conic
3x? +8xy—3y> —40x—20y+50=0
- OR
12

Describe and sketch the conic 1 = ————
. _2 —6¢co0s0

12. Deduce standard equation of elhpse '
13. Solve the differential equation: (1+y?)+(x—e™ y)

14. Solve: xp2 —2yp+ax =0 where p= gl
X

2

15. Solve: —q—l+3dy+2y *.sinx
dx* T dx

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

If y =sin™ x, prove that (1-x%)y,,, —(2n+1)xy,,, —n’y, =0
State Lagrange's Mean value theorem and verify the theorem for

DO ==

f(x)=logx,xe[l,e]

3. Evaluate the limit: x > b(b— x)tan(’—ztxg)
4. Find the asympototes of the curve: x* —2x’y+xy’ +x? —xy+2=0
5. Find the radius of the curvature for the curve x =a(t+sint) y=a(l—-cost)at the point
t=0. ’
OR
Find the pedal equation of the curve r™ =a™ cosm0

. - /2 sinX —cos
6. Use properties of definite integral to show_[: —f——x-dx =0
1+sinxcosx

7. Evaluate the improper integral: f ?Xl
' X"+

R . 174 174
8. Obtain the reduction formula for L tan" x dx and hence evaluate j; tan’ x dx

9. Use Beta and Gamma function to prove J: * cos® (30).sin*(60)d0 = ;—912

10. Find area of the astroid x** + y**> =a*" using definite intergral.
11. Solve the differential equation: (2x+2y+3) dy = (x+y+1) dx

12. Solve the differential equation: x%+ ylogy = xye”

. 2
13. Solve the second order linear differential equation: S—Z- + %Z +y=sin2x
X X
OR
2 dy
Solve xp” —2yp+ax =0 where p= E_
X

14. What does the equation 3(x2+y2)+2(xy—1)=0 become when the axes are turned

through an angle 45° to the original axes.

2 2

15. Find the condition that the line /x + my + n = 0 will be a tangent to the curve 32— +%2- =]
a

and find the point of contact.
16. Find the center, foci, eccentricity and length of latus rectum of the hyperbola

9x* -16y* +72x-32y-16=0
OR
10

Sketch and describe the graph of the conic: r = ———
3+2cos0

* %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.

Ify = (sin” x)* then show that:

) (-x2)y;-xy,~2=0
ii) (1 __XZ )sz _(2n+l)XYn+l __n-2 Yo T 0

State Rolle's Theorem and verify the theorem for f(x)= x(x‘;3l;x € [— 3,0]
o
fim 1x
Evaluate: x —> O(E}-{—)
X

Find the asymptotes of the curve: (a+x)*(b* +x7)=x’ ¥y?

Find the pedal equation of the curve 1’ =a’ cos20

Evaluate r “_(imx_"‘_f‘_’i).‘ldx
€ h (9+16sin2x)

Use Beta Gamma function to evaluate j: * x5 A 2ax —x?.dx

Evaluate by using the rule of differentiation under the sign of integration.
f e sin bx dx
Find the area of one loop of the curve r = a sin 36

OR ,
Find the volume of the solid formed by the revolution of the cardioid r = a (1+cosB) about
the initial line.
Find center and eccentricity of conic x” +4xy+y’ —2x+ 2y;- 6=0

OR
' 10

Describe and sketch the graph of the equation r= ————
3+2cos6




10. Find the condition that the line Ix + my + 10 = 0 may be a normal to the ellipse

x? yz _ A
PO | |
11. Show that the pair of tangents drawn from the center of a hyperbola are its asymptotes.

12. Sol\;e thedifferential equation: % =Y tand
x

X

13. Solve: y—2px+ayp2 =0 where p:% -

14. Solve the differential equation: x% +ylogy=xye’

RN 2
15. Solve the differential equation: x’ g—x% +X %— 4y =x’

*kk

.e
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1.

Candidates are required to give their answers in their cwn words as far as practicavle.

- Attempr AH questions.

All questions cavry equal marks.
Assume suitcble data if necessary.

State Leibnity's theorem on Leigher derivatives:

Hy=sin{m sie”! %) then show that

. . 4 e
% 8107 O LBy Wipnloorin's
s wi ALt aildal a1

£ oo ‘hr O3 > Kt T ot
] '}’J&!‘:SIO,'!, {ind the sxpansing L ik TLnCidn

 a e
8CITNL
st £3 Nl )
- o FET =it i Sl R
Froaieets I SN pet
patg FEN, ~oxaiai, s Y
x=2 2

Fird the redius of curvature of the curve y =30
: .

Find the pzda! equation of the curve r° =a’cos2E

i &
aniv differertiation und tnraaral ol tn avainate _
Amnly differectiation vnder integral sign 10 VAIRE ¢ TR g TR L Y
: = {a’sin’ x+b'cos” %)

s

e 8
R
[
l
jom |
g
")

Tlap o Frmpst e 4 .
Tse gemma function to prove that | =577
{-x7)y
. oo 3 et Tanr mmvratieg th ot o m Al Dt Y
urfac aren of solid generated by revolving the CYGIOIC X = &ty




10. If the line bxetmy+n=0 is nomal w© th

a2 b2 _ (aZ _b2)2
Tml

z ellipse

. .
1 Shdw  wiak

[

P e
= ) Lii

11. Solve the locus of a point which moves in such a way that the difference of its distance from

two fixed points is constant is Hyperbola.

NI . . d’y . d
12. Solve the diiferential equation x— }2' 12 =6x
Codx R4
13. Solve (x°D*+xD+1)y =sin(logx*)
N &
14, Solve v=yp’+2px where p= Ey
13, 3olve: —’,—r391+2}' =c¥sinx
dxt dx
18. Dascribe and skeich the maphof the squation 1=
PRI
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1. Ify= log(x +va2+ xz) , then show that (a2 + xz)y,,,rz +(2n+1Dxy,,, +n’y, =0 [5]

2. State and prove Lagrange’s Mean Value theorem. - ' [5]
tim

3. Evaluate: x — [] (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

*x
6. Evaluate |—=—r— dx 5
J&w—a_x 2
. e ™ _ e—bx
7. Apply differentiation under integral sign to evaluate f dx [5]
‘ X
. z
R | 4 4 2 3In-4 - B
~ 8. Using Gamma function show that _fsin xcos xdx = 15 [51
0
9. Find the area bounded by the curve x* = 4y and the line x = 4y —2
Find the volume of the solid generated by the revolution of the cardioid r =a (1-cosf)
about the initial line.
10. Solve: thx-:tz +YcCosX = Xsinx [5]
X
2 dy
11. Solve: xp° —2yp+ax = 0 where P=a : . [5]
X
d’y dy | 2.3 ' .
12. Solve: —%~-2—=+y=x"e"
dx? = dx Y 5]
d’y _dy -
13. Solve: x? —L —x—-L +y=logx - 5
ol Vg YT los | [5]
14. Transform the equation x?—2xy+y>+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 : ' ‘ [s]
16. Find the length of axes and ecentricity of the conic o [5]
14x2 —4xy +11y? —44x — 58y + 71 =0 |
' OR
12

Describe and sketch the conic 1 = —————
Z—6cosH

kR
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\\x\

X

1. IfY = Sin(m sinx), then show that (1-%")¥ sy (20 +DX¥ 0y + (m?-n?)y, =0

2. Apply Maclaurin’s series to find the expansion of 1 ° = as far as the term in x°
. ' + :

lim x V™22
3. Evaluate: x —>aj2-—
: a

4, Find the asympiotes of the curve' x(x-y)* —3(x?--—"yz)'+ 8y=0
2 2 2
5. Find the pedal equation of the curve x3 +y3 =a}
2.2
Tlog(t +a’x*) dx

6. App]y the method of dlfferermat:on under integral sign to evaluate I o
+

Mldx T Iogz

7. Show tha t[
+X )

8. Use Gamma funcnon to prove that j ___f‘}__‘ =
N . (1 x6)6

wla

9. Find the area of two loops of the curve a2y2 =a’y? —x*

OR , _
Find the volume of the solid formed by the revolution of the cycloid
x = a (6+sinf), y = a (1-cos ©) about the tangent at the vertex.

10. Solve the differential equa'aon (+y?)+(x—e

tan Y)dy 0
dx

.11. Solve: y— 3px+ayp =0

12. Solve: (D* —2D+3)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 3*{ +3y24+2xy= ?.becomes when the axes are turned through an
angle 45° to the original axes.

15. Show that the locus of a pomt Wthh moves in such a way that the dlfferences 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

2x% +3y? ~4x-12y+13=0 _
10cosec®
zcosec9+3

Desciibe and sketc_h'the graph of the polar equaton of comc r=
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All guestions.

All questions carry equal marks.

Assume suitable data if necessary.

A RNNEN

State Leibnitz's Theorem on higher derivatives.
2 ) D=
(1) Yora - (20+1) Kyper + (-0 )Y =

boed

Ify =smn(m sin'x) then show that

)

X+ 3} -
tate Rolle's Theorem and verify it for the function f(x}= X , xe{-3,0

X
3
e?
-
2.
5. —MxT ey rn—i=0
I Qhany that  tha  redive A pimatyrs a2l 8] ol e oures
- AL T Lastloe [yt PR-ES) - - POS SR S S S <o LG
- 3"
(P =aPoosmo is -
. . i
{m+1)r
s 1 g
1 oleg(l+ %) s
Tl £ SR AT S AR DL, !
& Show that { s da= —log?
N - B
- i+X %
- . . o o Lt ol - : ~T vm vt T
7. Evzluste by using the mie of differentiation uncer a2 Sign o x tegration
= & sinbx
{ —— -gx
Iy o
5_’ T an {5 s~
. usgiamimarang

X --axis

: 2
f .z e s s mermlerime the @llime X B ¥ _1 ot the
volume of the sclid formed by revolving the elupse — 7 = leoo the
112
a |

. 4%3°b cubic ugnits.

,,.
!
o0
oy
I
]
£
-
%]
.

rential eguation (34




IS 2x
12. Solve ths differsotial equation (D° - 2D +5)y =" sinx

13. Solve the differential equation x° d———*{£—-+2y =xlogx
dx* dx

.
‘<

~

OR

Newtor's law of cocling states that the temperature of an object changes at the rats

proporiicnal to the differsnce of temperature between the object and its surroundings.

Quﬂpcmh_ vater & 100°C cools to 80°C in 10 minutes in a rnom temperaturs of 35°C
find ii.s time when the temperaturs of water will beco me 40°

pR e

AR +. - - . £ 2 &
14.If the axes be tumned through an angle m.Q 2 what does the equaiion 4xy - 7.2 =9

line xcosa+ vsing =p
oy PR, K PR ’ ~ly
6. Find  the  cmus, of end ni the
.2 - .,
ox -22x =10y +9 =0
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Assume suitable data if necessary.
Explain the principle involved in the construction of galvanic cell. Draw the cell diagram

and calculate the emf of following cell at 25°C. (Given: E°A**/Al = -1.66 V and
E°Cu?*/Cu = 0.34V)

Al (s)/ AP* (0.75 M) | | Cu?* (0.50 M)/ Cu (s) [2+3]
2. Give an example of a buffer solution with a pH less than 7 and show how it resists the PH

change on addition of small amount of acid or base? .
100 ml of 0.2 M acetic acid solution is mixed with 300 ml of 0.3 M sodium acetate

solution. Calculate the pH of resulting mixture. (pKa = 4.74) [2.5+2.5]
3. What is meant by homogenous catalysis? Explain the adsorption theory of catalysis with
suitable example.
4. What does a primary pollutant mean? What are the harmful effects of CO on human

AN

[1+4]

being? What is the difference between good ozone and bad ozone? [1+2+2]
5. a) Define the terms BOD and COD.

b) Define soil pollution. What are the causes of soil pollution? [2+1+2]
6. What are the general characteristics of inorganic polymer? Write the preparation and uses

of chalcogenide glasses. Also mention two uses of silicones. [2+2+1]

7. Define the term biodegradable polymer with suitable example. Write down the
preparation and application of Teflon and polyurethane. [1+2+2]

8. Why does d-block element is called transitional element? Describe the 3d series elements
on the basis of color formation and variable oxidation state. [142+2]

9. Explain the variation of ionization potential across the 3d series of elements. Why are

copper (IT) complexes paramagnetic but copper () complexes diamagnetic? [2+3]
10. Write the postulates of Werner's coordination theory. Show the Werner's representation of
Co(NHs)4. CI; and Co (NH3)s. Cl. Write the TUPAC name of following complexes:
(i) Nag [Fe (CN)g] (ii) [ Ag(CN)J [2+2+1]
11. Explain on the basis of valence bond theory-[Co (N H3)e]** is diamagnetic but
[Cu (NH3)¢]*" is paramagnetic. [2.542.5]
12. What are plastic explosives? Write the preparation and uses of trinitrotoluene (TNT) and
Gun cotton. [1+2+2]
13.a) What are the requisites of a good paint? Write the uses of emulsion.
b) What is the purpose of lubrication? Mention the conditions at which the solid
lubricants are used. [2.5+2.5]
14.2) Explain the condition required for optional activity of a molecule. Explain the
stereoisomeric forms of 3-bromo-2-butanol.
b) Write the cis and trans isomers of butene dioic acid. [1+2+2]
15. Explain the reaction mechanism for the hydrolysis of tertiary alkyl halide by aqueous
N2OH. How the nature of solvent governs Sy1 and Sx2 reaction? [3+2]
16. What is elimination reaction? Discuss the mechanism of E2 reaction. Write your
[1+2+2]

acquaintance with Sayrzeff's rule.
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Give an example of an acidic buffer and show how it resists the change in its pH on addition
of strong acid or base. Calculate the pH of 200 ml of 0.2 M CH3;COOH in which 100 ml of

0.15 M NaOH is added. [3+2]

Define an electrochemical cell. What is the role of salt bridge in a voltaic cell? Calculate the

emf of the following cell: [1+143]
Mn/Mn*"//Fe*'/Fe

When an iron rod is immersed in 1.0 M FeSO4 solution and Mn rod is immersed in 0.1 M
MnSO; solution. Given E%er. © = 0.44 V and E°Mn mn=-1.18 V.

Define autocatalysis with examples. Write any two criteria for choosing a catalyst for

industrial purposes. Explain with an example the adsorption theory of catalysis. [2+1+3]
What are major pollutants? Mention the possible remedies for water pollution. [1+4]
Write short notes on: (a) Acid rain and its effect and (b) Global warming [2.5+2.5]
Give an account of polymeric sulphur nitride and Silicones. [2.5+2.5]
What is non-biodegradable polymer? Give the preparation and uses of Polystyrene and epoxy

resins. [1+4]

Explain diamagnetic, paramagnetic and ferromagnetic substances with example? Illustrate
why does the paramagnetism in 3d — transition elements first increase, reach the maximum

near the middle of the series and then decrease? [3+2]
a) Explain why compounds of V>* are colourless but V** are coloured.

b) Discuss complex formation in the case of transition elements. [2.542.5])
[Ni(CN),J* ion has a square planar geometry and [Ni(CO)a] has tetrahedral geometry.
Explain this on the basis of valence bond theory and discuss their magnetic behaviour. [5]
a) Define ligands. Classify them with examples on the basis of the number of donor sites. [1+2]
b) Using IUPAC names, write the formula for the following: 2]

(i) Potassium tetracyanonickelete (II)

(ii) Pentaamminenitritocobalt (I111) ion

(iii) Tetrahydroxozincate (II) ion

(iv) Chlorobis (ethylenediamine) nitrocobalt (I1I) chloride

What are the characteristics of an explosive? Give the preparation and uses of 2, 4, 6-

trinitrotoluene and nitrocellulose. [1+2+2]
a) Define paints and mention their major requisites.

b) What are lubricants? Write the functions of lubricants. [2.5+2.5]
Write the possible stereo isomers of 2, 3-dichloropentane and mention the possible
enantiomers and diastereomers. Why is isomer less stable than trans-isomer? [3+2]
Why does SN, reaction proceed with inversion of configuration only? Explain the mechanism
involved in the hydrolysis of tertiary alkyl halide with aqueous NaOH. [2+3]
What is meant by bimolecular elimination reaction? Describe the mechanism for the
dehydrohalogenation of 3° alkyl halide. [2+3]
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What is normal hydrogen electrode? Calculate the emf of given combination at 20°C; [2+3]
(i) Fe™ (IM) Fe™™(0.2M) + ¢, E’=-0.77V

(ii) Sn™*(0.3M) + 2e = Sn, E* =-0.14V

Could you prepare the acidific buffer of pH =1? Why and how? Calculate the pH of
mixture obtained by mixing 50cc of 0.5N NH4OH and 100cc of 0. ZM NH4Cl solutions.
(Kb=1.8x107) [2+3]
What are the characteristics of Catalysts? Explain their activity on the basis of adsorption '

theory of catalysis. [2+3]
a) Why are the oxides of sulphur called air Pollutants? [2]
b) Mention the sources and consequences of greenhouse effect. 3]
What are the effect of soil pollution in agriculture and living beings? How is soil
pollution controlled? [3+2]
How do you prepare polythiazyl? Mention the applications of polyphosphazines and
chalcogenide glasses in engineering field. [2+3]
Discuss about the conducting polymers. Write the preparation and uses of Teflon and
epoxy resin. [1+4]
Why are d-block elements called iransition elements? Explain the origin of colour in
transition metals on the basis of d-d transition. [1+4]
Explain the followings: [2x2.5]
a) Presence of the unpaired electrons makes substance paramagnetic.
b) Variable oxidation states are the main characteristic of transition elements.
a) Diiferentiate between double salt and compiex salt with examples. 3]
b) Write the IUPAC names of the followmgs . 2}

(i) Nay[Fe(CN)e] () [Z n(OH),>  (iii)[CoNH3)sCL]Cl  (iv)[Co(en).CL]
Using VBT approach, explain the formulation of [Fe(CN)s)> and [FeF¢)* and
differentiate between these two. . [4+1]
a) What is geometrical isomerism? Why is trans-isomer more stable than cis-isomer? 2]
b) How do enantiomers differ from diastereomers? Illustrate with an example. 31
a) Explain the mechanism for reaction between tertiary butyl bromide with aqueous

KOH. . (3]
b) How does SN, reaction differ from SN; reaction? (2]

What is Saytzeff's rule? Explain it with an example. Explain the reaction mechanism for -

the dehydrohalogenation of tertiary alkyl halide. [2+3]

Give an account of low and high explosives. Write the preparation and uses of TNT. 13+2] -

2) Show your acquaintance with liquid. semisclid and solid hibricant with examples. 131
(2]
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1. Whatis Damel cell? Calculate the emf of the follovnng combmahon S . [1+4]
Fe' (02M)—>Fe MM+,  ES=-0TIV .
" Ccut(03M)+2¢ >Co E°=034V

2. Derive Henderson equation. To 1 liter of buffer solution containing 0.1M NH40H and
0.2M NH,C, if 0.2 g of NaOH is added, what will be the pH of the resultmg solution?

{pr—4 74). . - : , , _ - [2+3]
3. a) Deﬁnethctcrms: } R S _ : S [2><l] ;
@) Auto Catalyst ' S : :
(i1) Catalytic poxsons - A
_ b) Describe the absorpuon theory of catalysis with-an example o ' Bl -
4. What is Particulate Matter (PM)? What are the types and sources of paruculate matter '
causing air pollution? Also mention their adverse.effect. ' , [1+2+2] -
5. Write the consequcncc of acid ram How do oxxdes of Nxtroven and sulphur make water
acidic? " : {2+3]

6. What-do you mean by bxodcgradable polymcrs" vae the preparanon and uses of epoxy
~ resin and polystyrene. - _ .
© 7. What is inorganic polymer? Wnte the preparauon and uses of Polyphosphazme and
Polymeric sulphur. : .
8. Why are d-block elements called transition clements" Wntc the electromc ‘configuration
. of elements of 3d series. ' [] 543, 5]
'9. Mention the main reasons of exhlbmng variable oxidation states of transition elements
- Manganese exhibits the: hnghest oxidation state among tne 3d elements, why? Cu”?
- compounds are coloured and paramagnetic while Zn'? compounds are white and
diamagpetic, explain. - :
10. Compare the magnetic behavnour of the complex [N1C14] and [Nx(CN)4] usmg valence -
~ bond theory. _ P VA 5+2 51
1l.a) What do you understand by a che‘atmg hoand" Descnbe Sidwick theory of co-
. ordination compounds with an example. , :

[

(i)

0+
| b) Name the following complexes by IUPAC system. " [4x0.5] |
(i) [Co(NH;5)sSO4]Br . '
(ii) [Co(en)s]Br3
(111)K3[CI(N03)6]
(W)[NI(CNM

ey




12 What is exploswe” Write the preparanons and uses of mmlrotoluene(TN'I') and

trinitrocellulose. , o : [1+4] -
13. a) Mention the funcbons of lubncant and discuss about solid lnbncam . : -‘ [2.5]
b) Write requisites of good paints and mention the xmportam constitutes of pamts _ [2.5}
- 14.a) Give the necessary conditions for the molec;ule to exhibit oeometncal isomerism and. -
write an example with Z and E notation.  { N ]
b) Write the possible Opncal isomez of 2, 3- d]chlompmane and dlstmgmsh enantxomers :
and diastereomers. = - , : S [2.5] -
- 15.2) Explam the mechamsm of lhe reaction of bromomethane in aqueous potassmm o
hydrox1de o . : : B3l
b Whiat types of nucleophile and solvent favours SN and SN reaction mechamsm" 7

16. Discuss the mechanism for the reaction of tertiary alkyl halide with alcohohc sodium

hydroxide. Wnte the differences between E; and E; reactions. [3+2] "

**¥
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1. What is normal hydrogen electrode? How do you measure standard reduction potential of

zinc electrode? Calculate the emf of the cell at 25°C, Ni/Ni*"(0.8M) // Ag’(0.2M) / Ag
Given, E®Ni/Ni** = +0.25V, E° Ag/ Ag" = -0.80V. [1+1+3]

Explain the mechanism of basic buffer. Calculate the PH of the resulting buffer solution
containing 100ml of 0.5M NH,OH and 40ml if 1 M NH,Cl in which 20cc of 0.5HCl is

[

added. [2+3]
3. What is catalyst promoters? How does a catalyst increase the speed of reaction? Explain
with example. Explain intermediate compound formulation theory of catalysis. [1+2+2]
4. What are the main sources of water pollution? Mention the measures to control water
pollution. [2+3]
5. What is meant by ozone depletion? Write consequences of global warming and its
possible remedies. [2+3]
6. What are biodegradable polymers? Write down the preparation and uses of Bakelite and
Epoxy resin. [1+2+2]
7. What are polyphorphazenes? How are different types of polyphorphorzenes prepared?
Mention the applications of polythiazyl in engineering field. [1+3+1]
8. Variable oxidation state is the main characteristics of transition elements, explain with
reference to 3d series. [5]
9. Explain the followings.
i) Mn*? is more paramagetic than Cu"’.
ii) Zn*? compounds are white while F e*? compounds are colored.
iii) Transition elements from alloys. [2+2+1]
10.a) Differentiate between double and complex salts. Predict the magnetic properties of
[Co(NH;)s]Cl; with the help of EAN. [2+1]
b) Write the [UPAC name of the followings: 2]
(i) Na;[Al(C204)3]
(it} [Co(NH3)4CL]Cl
(iii)[Cr(NHs)s];T
(iv)[Zn(OH).}*"
11. With the help of VBT approach, point out the differences between [Fe(CN)e]* and
[FeFs]”™ complex ions. [2.5%2]
12.2) Show your acquaintance with liquid and semi liquid lubricants. [2.5]
[2.5]

b) What do you understand by paints? Mention the requisites of a good paint.
13. What isomerism is shown by tartaric acid and why? Write the possible forms of tartaric

acid and mention enantiomers and mesocompound. [5]

14. What is SN reaction? Explain the reaction mechanism of hydrolysis of tertiary alkyl
halide by aqueous NaOH. [1+4]

15. Describe the mechanism of E' reaction with suitable example. Give an account of
[4+1]

Sayieff's rule.
16. What are primary and low explosives? Write the preparation and uses of TNT and TNG.

ren
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '
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Assume suitable data if necessary.

_ What is single electrode potential? Write down the cell notation for standard hydrogen

electrode. How will you predict the spontaneity of any redox system using emf? The
value of E° for the Zn(s) + Cv** (aq) - Cu (s) + 7n?* (aq) is 1.10 V. What is the value of
E.n when the concentration of Cw?* is 1.0 M and the concentration of 7o is 0.025 M?[1+1+142]

What happens when a small amount of acid or base is added on a buffer solution of acetic
acid and sodium acetate? Determine the amount of sodium acetate required in 100 ml
0.2M acetic acid solution to prepare buffer solution of pH 5.8 pK, for acetic acid = 4.74 [243]

Differentiate between negative catalysis and catalytic poisoning. How a cﬁta]yst work and
what is the role of promoter? ' [2+2+1]
What are the primary and secondary air poltutants? Describe with examples. What is acid
rain and how does it occur? , 2+1+2]
What is water pollution? What are the major pollutants that should be monitored in order '
to explain the drinking water quality? ~ ~ - 1+
a) How do you differentiate a double salt from a complex? Explain with examples. 2]
b) ‘Write the JTUPAC pame and calculate the effective atomic number of following

complexes.

@) [CoNHs)Cls] © (i) Ka[Fe(C20a)} (3if) [AIOH)(H,0)s”

What are low and high spin complexes? How does valance bond theory explain the
geometry and magnetic behavior of a complex? Explain with reference to [Fe(CN)g]" [1+2+2]

Bl

Give the reasons for:

a) Cu' compounds are diamagnetic where as Cu** compounds are paramagnetic. .

b) Ti™™ compounds are colored where as Ti**** compounds are colorless. [2.542.5]
What are transition elements? Why are they called s0? Why do transition elements form
complex. _ [1+1+3]
Define the following terms: - _ [1x5]
a) Primary explosives b) Secondary explosives ~ ¢) Tertiary explosives

d) Low explosives ¢) High explosives

Explain the chemical separation of racemic mixture. Write the structure cis and trans

isomers of cyclo-octene. 2+3)




12. Write all the possible stereoisomers of tartaric acid. ‘The meso form of tartaric acid

cannot rotate plan polarized light.’ Explain. [3+2]
13. Define the following terms: ' : [1%5]

a) Solid lubricant b) Enamel ¢) Varnish d) Semi solid lubricants
€) Emulsion paints : : '

14. What are biodegradable polymers? Describe the preparation and uses df;mlystyrene. [1+2+2] .

15. Describe the preparation and uses of polyphosphazine. “The SN' reaction gives both
retention and inversion product but SN? reaction fevers inversion product.” Explain. [2+3]

16. What do you mean by elimination reaction? Explain the reaction mechanism of El
reaction. ' 2+3]

ok




Examination Control Division | Programme | BCE, BME, BGE | Pass Marks | 32

TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80

2075 Chaitra Year/Part [ 1/1 Time 3 hrs.

Subject: - Engineering Chemistry (SH 403)

10.

11.

12.
13.

14.

15.

16.
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Assume suitable data if necessary.

What is normal hydrogen electrode? Why is salt bridge used in the construction of

galvanic cell?
Calculate the emf of the following cell at 20°C, Cr/Cr™ (0.5M) // Fe| Fe™ (0.2M).
Given E° gy =0.75V and E°re e = -0.44V. | [1+1+3)

Differentiate between acidic and basic buffers.100 ml of 0.5 M NH4OH is mixed with
400 ml of 0.1 M NH4Cl. what will be the pH of this solution. When 20 ml of 0.5 M HCL
is added to it? K, for NH; = 1.8 x 10° [2+3]
Define catalytic promoter and catalytic poison. Explain the adsorption theory of catalysis
with a suitable example. [2+3]
Write down the major water pollutants and their harmful effects on mankind. Mention
their possible remedies. [5]

Mention the major gases for causing green house effect and how are these gases released
in the atmosphere? Mention the possible measures to control the global warming. [3+2]

Write down the preparation of polymeric sulphur nitride. Mention the engineering
applications of polymeric sulphur nitride and chalcogenide glass. [2+3]

What are biodegradable and non biodegradable polymers? Mention the applications of
Bakelite and epoxy resin. [2+3]
What are transition elements? Explain the colour of transition elements on the basis of d
to d transition. [1+4]
What are d block elements? Why does the number of unpaired electron make the
compound paramagnetic? Calculate the magnetic moment if the metal ion contains five
unpaired electrons. [1+3+1]
a) What is primary valency? Describe simple test to distinguish between the following
pairs of complexes on the basis of Wemer’s theory, (i) [Co(NH3)sCl]SO4 and
[Co(NH3)sSO4]CL

b) Name the following complexes by IUPAC system
() [Cr(H0)(NH3}ICh (i) [PtNH3:CL] (i) Nas[AKC;04)5]

(iv) [CoNOy)sl”™ [2.5+2.5]
Explain the formation of (i) [Fe(CN)6]4' and [FeFg)® ions with the help of VBT approach.
Explain which one is inner orbital complex and outer orbital complex. [2.5+2.5]
What are high and low explosives? Write the important uses of TNT and TNG. [2+3]

a) What are lubricants? Mention the function of lubricant.
b) What is paint? What are the major constituents of paint? Mention the requisites of
paints. : [2.5+2.5]

What is optical isomerism? Show all the possible stereoisomers of tartaric acid indicating
enantiomers and meso-forms. [1+4]
Explain why SN! reaction gives the products with both retention and inversion of

configuration but SN? gives only inversion of configuration. Write the mechanism of
reaction between tertiary alkyl halide and aqueous sodium hydroxide. [2+3]

Explain the mechanism of E! reaction with a suitable example. Write the differences
2 . = . "2
between E! and E° reactions mechanism. [3+2]
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1. How does a basic buffer solution resist change in pH on the addition of small amount of

acid or base? An acidic buffer solution of pH 4.8 has to be prepared from acetic acid of
2N and sodium acetate. What amount of sodium acetate should be added to 1L of acetic

acid? Where, pKa for acetic is 4.74.

2. a) What is meant by single electrode potential? How does it originate? What are the
factors affecting the single electrode? [1+1+1]

b) Calculate the emf for the following cell at 25°C, 2]
Sn(s)/Sn” (0.15M)// Ag’ (0.03M)/ Ag(s), WhereE’Sn** /Sn=-0.14V &

[2+3]

E°Ag’ /Ag=+0.80V
3. What are inhibitors? Describe the intermediate compound formation theory of catalysis
with a snitable example. Point out criteria of catalysts used for industrial purpose. [1+3+1]
4. What are different water pollutants? Mention the different sources of water pollution,
their adverse effects and possible remedies. [1+2+1+1]
5. a) How is ozone formed and depleted in nature? What are the consequences of depletion

of ozone layer in the atmosphere? [2+1]
b) Describe the adverse effects of air pollutants and their possible remedies. 2]
6. What is biodegradable polymer? Mention preparations and use of the following. [1+2+2]
i) Polyurethane
ii) Nylon-6,6
7. What is conducting polymer? Give the preparation and applications of: [1+2+42]
i) Polyphosphazenes
ii) Polymeric Sulpbure nitride (SN)a
8. Explain the following features of transition elements with reference to 3-d transition ‘
series (i) Alloy formation (i) Complex formation. [2.5+2.5] -
9. Write the possible oxidation states of Sc and Cr [142+2]
i) Tick is colored compound but TiCls is colorless compound. Explain *
i) K ,[Fc(CN)Jis diamagnetic compound but K,[Fc(CN)a]is paramagnetic. Explain
10. Show your familiarity with double salt, complex salts and ligands. How does Wemer's
[3+2]

theory explain the structure of complex compounds?




11.2) Using valence bond theory, predict the geometry and magnetic properties of
[Ni(CN), T~ and [Co(nH, ) J* [1.5+1.5]

b) Write the [UPAC names of the following co-ordination compounds. (21
D) [Na[alkc,0,),]
i) [Co(NH, ) (en), k15
i) K,[Fe{C,0,),]

iv) [alon)H,0),F*
12. What are explosives? Classify the explosives with respect to sensitivity. What are the

impurities that you expect in crude product of TNT? [1+2+2]

13.a) What are the requisites of good paints? Write about enamels. [2.5}

b) What is meant by lubricant? Write about semi solid lubricants and their uses. [2.5]
14. a) What are geometrical isomers? Show your familiarity with E and Z configuration with

suitable examples. [1+2]

b) Define Cis and trans isomers. Why is trans isomer more stable than Cis isomer? 2]

15. Define enantiomers, diasteromers, racemic mixture and meso compound with a suitable
example of each. Also write their optical activity. [5]

16. Give an account of SN reactions. Explain the reaction mechanism for the reaction
between 3°alkyl halide and aqueous NaOH. [2+3]

*kk
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What is meant by Normal Hydrogen Electrode? Discuss its use to measure standard
electrode potential of copper electrode. Calculate Emf of the following cell at 20°C.

Al(s) / AI*(0.2M) /1 Cu*(0.1M) / Cu(s)
Given: Eoyy o =+1.66V and E'cuco” =-0.34V [1+1.542.5)

What is meant by ‘buffer solution” and buffer action? A litre of solution containing 0.5
mole of CH;COOH and 0.5 mole of CH;COONa provides a buffer of pH 4.74. Calculate
the pH of solution after the addition of 0.02 mole NaOH [K, = 1.8x10°] [2+3]

Define Heterogenous catalysis. What are the general characteristics of a catalyst? Explain
adsorption theory of catalysis. - [1+2+2]}
Write short notes on: » [2.5+2.5}
a) Global warming b) Acid Rain
What is soil poliution? Point out major soil pollutants, their effects and possible
remedies? : [1+4]
a) Why do the trapsition elements form complexes? [2.5)
b) Why do the transition metals exhibit variable valency? . [2.51
a) What are transition elements? Which of the d-block elements are not considered as
typical elements and why? ‘ [1+2]

b) Write the electronic configuration and group of the following elements Cr, Fe, Cu and

Zn. 21
[Fe(CN)s]} and [FeFg] , both are octahedral complexes. Explain the difference between
these two complexes on the basis of VBT. o [5]
a) How do you distinct a double salt from a complex salt?
b) Write the JUPAC names of the following co-ordination compounds.
() [Co(HLOR(OH)] (i) NICN)™

- (1ii) K3[AN(C204)s] (vi) [Cu(NH3)s}SOs _ [3+2)

Define the following terms with example. [1x5]

a) pigment b) thinner ¢) solid lubricant d) varnishes €) lacquers

Write the differences between organic and inorganic polymers. Write the preparation and
applications of polyphosphazines. [2+3]




12. Write the method of preparation and two important uses of Bakelite and polyurethane. [2.5+2.5]
13. Write preparation and two important uses of .
a) TNT b) TNG ' [2.5+2.5]

- 14. How do enantiomers differ from diasteromers? Write all the possible stereoisomers of a
compound that contain two asymmetric carbon atoms. [3+2]

15. What - is elimination reaction? - Explain the reaction mechanism for the
dehydrohalogenation of primary alkyl halide. [1+4])

16. What are the factors affecting Sy' and Sy’ reactions. Explain SN? reaction mechanism
with reference to hydrolysis of alkyl halide. ' [25+2.5]

L 2
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What is an ekctrochemical series? How does an electrolytic cell differ from a galvanic -
cell? Calculate the emf of the followmg cellat25°C - [14+2+2]
Zn/Zn™* (0.IM)/ Cu™ ©. OSM)/ Cu

Given, E’Za™ /Zn=—0.76V. E°Cu"' /Cu=034V

a) How does ap acidic buffer sohmon containing acetic acid and sodium acetate resist
the change in pi in in spne of the addition of the- small amount of acid or base?

Explainit. - : [2] )

. b) Calculate the pH of resultmg sohmon when 0. 01 mole of NaOH is added to 500m! of

- 0.1M acetic acetic acid (p  for acetic is 4.74) - , 31

" What is homogencous catalyst" How does a catalyst alter the rate of reacnon? Explam N

mthexample : L : S [l+4] .

What i is water po)hmon" Wnte down the major sources of water pollut:on and menno
the possible measure to control. How does the oxndes mtrogen make the water-acidic? [1+3+I]

Wnteshonnoteson } DY SRR [') 542 5]

) Ozonelayerdcp)enon S
, u) Global warmmg d“etoprﬂuuon S

- a) Transition e}emmtsarcmosﬂypamn agnenc R

~'What is - conductmg polymer" Dmnbe the prepaxat:on and uses of polyurct_hane and o

: Epoxy resin. B , -
a) Wnte down thc stmcture of cychc and cross lmked sxhoones and also gwe the o
' engmeenngapplwanons ofmhconcs LR AT e o [1+1]
' ’-'b) Whiit are the general charactensnc of morgamc polymer" Wnte the preparauon and- ‘
- uses ofpolymencwlphur R ’ ST .
':Gwe reasons: S

N b) Transition elements and their oompounds show catalyuc behavxor

) FeZ(SO,;);xsmorestablethen FeSOs~ . L
.+ -d) Compound of Ti*? are'coloured but those 1f Tx arecolourless LR
,:.e) Znin 3d senesxs ca!lcd typlcal transmon element R

o +2+2]:lf L

| [1+2}‘-i_'_{ .
S R

v e imam s R e




9. Write the expected and actual electronic configuration of Cr in box notation. Why the
actual electronic configuration of Cr is different from expected electronic configuration?
In the 3-d transition series the size. of atom decreases from Sc to Cr but the size remains
almost similar from Cr to Zn. Explain. _ [1+1+142]

" 10. How does valence bond theory explain the geometry and magneuc behavior of a

complex? Explain with suitable example. - S )
11. a) Explain the formation of [Fng] on the basis of VBT and predict its geometry as well
as magnetism. ‘ , Bl ..
b) Write TUPAC names of the given examples T SR . .['2] '
i) N(CO)y - |
i) KafFe(CN)]
iii) Na[Ag(CN),] .
iv) Ko[Hgls]
12. What primary expl}osi'ves,)ow explosives and high explosives? Write the preparation and
uses of nitroglycerine. - . A [3+2]
13.a) What is ubricant? In what situation grease and solid lubricant are used‘7 [1+2]
b) What are the charactcnsncs of good pamts? o 3 . . ' [2]

14. Explain enantiomers, Tacemic. mixture and meso compounds with examples. Draw the
structures and specxfy z and E conﬁguranon of 4-methyl hept 3-ene and 2-chlori pent 2-

ene.. ‘ _ - _ [3+2]

15. Descnbe the bxmolccular nuclephxhc subsmunon reaction in haloalkane with suitable
example. What type of solvent is favour for thls rcac'xon” Wnte dawn the differences

betweenS and Sy reac.xons? S o R - [2+4142)

16. Explam the reaction mechanism of dehydrohalogenaﬂon of tertiary’ butyl bromide by
alcohohc caustic soda. Mennon thc factors govemmg the mechamsm of El reacnon ©[3+2]

CLURAE
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Define Buffer. Write the mechanism of acidic buffer. Calculate the pH of the solution
formed by adding 0.2 g of sodium acetate in 200 mL 0.1 M acetic acid. pKa for acetic
acid =4.74. [1+2+2]

What is standard hydrogen electrode? How is it used to measure the single electrode
potential? Why is salt bridge used in construction of galvanic cell? Calculate the emf of
the following cell at 25°C. [1+1+142]
[E%:"* = -0.24V and E%,""pp= -0.12V].
Ni (s) /Ni**(aq) (1M)//Pb™'(ag) (1M)/Pbis)

Explain with an example the mechanism of adsorption theory of catalysis. Write the
differences between homogenous and heterogenous catalysis. [4+1]

Define soil pollution. Write the major sources of soil pollution, their negative effects and

control measures. [142+2]
Write the formation, effects and remedies of SOx and NOx. [2.5+2.5]
6. What are biodegradable polymers? Give the preparation and uses of Nylon 6,6 and
polyurethane. [142+2]
Describe the preparation and uses of polymeric sulphur (PS), and polyphosphazines.  [2.5+2.5]
8. Give an account for the following: [1+1+3]

a) Cu?* (3¢%) is more stable than Cu* (3d'®). Justify the statement.
b} Why Zinc is called non-typical transition element?
¢} Explain magnetic properties of transition elements.

Explain with reasons:

a) Transition metals can form most of the complex compounds.
b) Zinc (II) compounds are white and diamagnetic while copper (II) compounds are
colored and paramagnetic. [2.5+2.5]

10. Explain the formation of [Co(NH3)e]* and [CoF]* on the basis of Valence Bond Theory

11

and also predict their magnetic property. [242+1]

. Write the basic assumptions of Wemer's theory of co-ordination compounds.

CoCl;.4NH; gives a precipitate with AgINO3 solution. Explain it on the basis of Wemer’s

theory. [3+2]

12. What are plastic explosives? Write the advantages of plastic explosives. Write the

preparation of TNT, TNG and nitrocellulose. [1+1+43]




13.a) What are lubricants? Show your familiarity with application of different types of

lubricants.
b) Explain the method of application of paints in galvanized iron. [1+2+2]
14.a) Explain geometrical isomerism with examples. - [1S]
b) Write all possible stereoisomers of 2,3-dibromopentane. Identify all possible
enantiomers and diastereomers from the stereoisomers. [3.5]

15. What are the differences between E! and E? reactions? Explain the reaction mechanism
for the reaction of primary alkyl hatide with alcoholic NaOH. [243]

16. Why does SN’ reaction give both retention and inversion isomers but SN? gives only
inversion isomer? Write the mechanism for the reaction between bromoethane and
aq-NaOH. [2+3]

¥k
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. ‘ '
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What is salt bridge? Write its functions. Write electrode reaction, net cell reaction, EMF
of the cell at 25°C and cell notation of the following electrode couple and also predict the
spontaneity of the cell reaction. : [1+1+43]
E°Fe/Fe™ =0.44V, E°Ag/Ag’ =-0.80V
[Fe™1=0.01M, [Ag']1=0.IM
9. What is buffer capacity? Write the characteristics of buffer solution. 200 ml of 0.1M
CgHs COONa is mixed with 400 mi of 0.2 M C¢HsCOOHa at 30°C dilute solution.
Calcutate the pH of solution. ' : [1+2+2]
3. Explain the terms: (a) Acetocatalyst (b) Catalytic poisoining and (¢) Promoters. [2+3]
4. Explain the mechanism of ozone layer depletion. Write its preventive measures and
secondary pollution effects in troposphere. [2+1.5+1.5}
5. Define soil pollution. Write the major sources of soil pollution, their negative effects and
control measures. : [1+2+2]
6. Write short notes on: ‘ _ [2.5%2]
i) Polyphosphazine g
ii) Chalcogenide glasses
7. a) Give an a count for biodegradable and non biodegradable polymer with suitable
example. )
b) What are fibers reinforced plastics? Write down the characteristics and its application.[2.5+2.5]
8. What are transition elements? How do they show: (i) catalytic behaviour (ii) coloured
jons and (iii) variable oxidation states? ' [0.5+1.5+1.5+1.5]
9. Explain the formation of [NiC1, T and [Ni(CN), ] on the basic of VBT of coordination
compounds. [2.5x2]
10.a) Write the formula of the foliowing [UPAC name: 121

i) Potassium penta cyano nytrosyl ferate am
ji) Pentaammine chloro cabalt (111) ion

iii) Tetracarbonyl cabalt (O)

iv) Pentamminenitrito cobalt (1If) sulphate

b) "[Fe(CN)]" is diamagnetic but [Fe(CN) > is paramagnetic” justify. [1.5+1.5
6




11. What are lubricants? What are the characters of good Jubricants? What is emulsm paint?
Write its applications? [14241+1]

12. Define explosive. How it is used for defense purposé? What are the uses of TNT, TNG

and cellulose nitrate? [1+1+1+1+1]
13. What are geometrical isomers? Geometrical isomer is not possible in the compound
CH;CH = CH; explain. Why are trans jsomers more stable than Tis-isomers? [1+2+2]
14. What is a nucleophilic substitution reaction? Differentiate between SN? and SN'
reactions. Write the factors affecting SN? and SN reactions. : [1+2+2]
15. Explain reaction mechanism for dehydrohalogenaﬁon of tertiary butyl bromide. What
solvent favours the reaction mechanism? [4+1]

16. Write gfound state electronic configuration of 3d transition series. How do you explain
the formation of complexes by 3d transition elements? 243}

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is buffer solution? Derive Henderson's equation for basic buffer. Calculate pH of a
mixture of 10 m/ of 0.1M ammonium chloride solution and same volume of 0.2 M

ammonia solution. (pKb for ammonia solution = 4.74). [1+1+43]
How does a galvanic cell generate electricity? Construct a cell with the following cell
reaction, write its notation and calculate standard emf of the cell. ' [1+1+142]
2A1+3Z,80, - AL(S0O,); +Z, at 298K ‘

(M) (M)

Given, standard reduction potential of Al and Zn are -1.66V and 0.76 V respectively.

What is catalysis? Explain intermediate compound formation theory and an industrial
application of catalysis. [1+2.5+1.5]

What are the parameters of water pollution? Explain its causes and adverse effects. [3+1+1]

5. Write the functions of lubricant. Show your acquaintance with fluid film lubrication and

10.

I11.

i2.
13.

14.

15.

its role in engineering. Give an example each of (a) semi solid lubricant and (b) emulsion.| 1+2+141]

Write short notes on: (any two) [2.5+2.5]
i) Global warming

il) Formation and depletion of ozone layer

1i1) Acid rain and its effects

What is conducting polymer? Give an account of polyphosphazines and chalcogenide
galsses. Also write their applications in engineering field. [1+2+2]

Explain the following: : [2+3]

i) 3d- transition series show variable axidation states
i1) Completely filled 3-d transition series are unable to form coloured compounds

What is a complex ion? Give example of a (i) complex cation and (ii) complex anion,

with their [UPAC name. Also calculate EAN of central metal of these ions. [1+1+1+1+1]
Show your acquaintance on the basis of hydbridisation with inner orbital and outer

orbital complexes with example. [2.5+2.5]

Differentiate between high explosive and low explosives. Write the preparation and
applications of TNT. [3+2]
Write the method of preparation and uses of (a) polystyrene (b) Bakelite [2.5+2.5]

Distinguish between enantiomers and diastereomers. Show all optical isomers of
(&) 3-Bromo 2-butanol and (b) Tartaric acid. Also show optically inactive meso form of

tartaric acid. Explain why 3-Bromo 2-butanol doesn't exist in meso form. [1+1.5+1+1-+0.5]
Explain E; and E; reactions with referance to dehydrohalogenation of haloalkane and
point out the factors affecting these mechanism. [1.5+1.5+2]
Why does haloalkane favour Sy reaction? Explain why there is only inversion product in
SN2 and both inversion and retention products in Sy1 path. . [1+2+2]
. What is plastic explosive? Write preparation and uses of following: (a) TNT
{b) Dynamite (142421
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9. Mention the main applications of 3d elements and give main causes of variable oxidation

10.

. a) What are chalcogenide glasses? Give an account of preparatmn and uses of

Candidates are required to give their answers in their own words as faras pract:cable

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

Assume suitable data if necessary. A A

Derive the equation reqmred to calculate the emf of cell at non-standard condmon What
are the factors that affect the single electrode potential value? Calculate the oxidation
electrode potential of given half cell reaction at 20°C. [2+1+42]

#+(0.IM)+ ¢ —> Fe** (0.2M),E° = +0.77V

What are the criteria for buffer system? Calculate the change in pH of buffer systen:l
having 200 cc of 0.1 m CH3COOH and 0.1 M CH;COONa when 1 millimole NaOH is
added into it. (K, = 1.8x10) [2+3]
What is autocatalysis? Explain the mechanism of adsorption theory of catalysis with
example.

What are the major pollutants responsible for water pollution? How do the oxides of
sulphur and nitrogen make water acidic?

What is meant by ozone depletion? Write its causes and consequences. [243]

[1+4]

[2+3]

chalcogenide glasses in the engmeermg field. i [1+2+2]

b) Write down the preparation of cychc silicones.

a) Give an account for the biodegradable and non-biodegradable polymers with suitable
examples. [2.5%2]

b) What are fibers-reinforced plastics? Write down its applications.

Explain the origin of the adsorption spectra of transiticn elements with d to d transitions. [5]

states shown by transition elements. [35-2}

a) Describe the simple test to distinguish bctween the following pairs of compounds on

the basis of Wemer's theory. [Co(NH, );C1JSO, and [Co(NH,);80,]Cl [242+1]

b) Name the following complexes by IUPAC system.
) K[AIK]
ii) [Co(en),]Br;
| iii) [Cr(H,0);Cl]Cl,
iv) [Pt(NH,),CL]C],

¢) State EAN rule.




11. Using VBT, predict the possible number of unpaired number in the following complex
compounds. K,[Fe(CN),] and [FeF, 1~ :

12. Write the mechanism for the conversion of Bromomethane into methanol in presence of

aqueous alkali. Also explain the stereochemistry of the reaction. [3+2]
13. What do you mean by Elimination reactions? Explain the reaction mechanism for the
dehydrohalogenation of tertiary alkyl balide. : o [243]

14. Write down the possible geometrical isomer of t;\it-Z-ene-l, 4-dioic acid. Why does this
compound exhibit geometrical isomerism? Explain the difference between enantiomer
and diastereoisomer giving an example of 3-bromo-2-butanol. i . [1+1+3]

15. What is the requisite of good explosive? How can you prepare TNT form benzene? Why
does detonator required for the explosion of TNT? [2+2+1]

16. a) Show your acquaintance with liquid and semi-liquid lubricants. Under what
situations greases are used?
b) What do you understand by paints? Mention the requisites of good paint.

(3+2]

*%¥
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1. What is meant by standard hydrogen electrode? Explain briefly with diagram. Calculate
the emf of the following cell at 25°C Mg/Mg"™ (0.1IM)/Ag"(IM)/Ag. Given E°Mg" /Mg
=.2.37 V E°Ag'/Ag=+0.80V - [3+2]
2. a) Whatis meant by buffer capacity of a buffer solution? How does a solution containing
a mixture of benzoic acid and sodium benzoate maintain its constant pH value even
on the addition of small amount of strong acid or alkali? Explain. . 31
b) Derive Henderson's equation for basic buffer solution. - [2]
3. Show your acquaintance to homogenous and heterogeneous catalysis. Describe the
“intermediate compound formation theory of catalysis. [2+3]
4. a) What are the main sources of water pollution? Write the various impacts of water
pollution. ) 3]
b) What are the causes of soil pollution? How it can be controlled? 2]
5.- What are air pollutants? Give a brief account about the adverse effects of air pollutants on
buman beings and their possible remed:es. [2+1.5+1.5]
6. What do you meant by cross linked polymer? What are the general characteristics of
inorganic polymer? What are the engineering application of chalcagenide polymer? [1+2+2]
7. a) What are “fiber reinforced pelvmers? Write their application in the field of
engineering. 3]
b) What are non-biodegradable poivmers? What are the demerits of using them? 2]
8. a) Are all d-block elements callec transition elements? Justify your answer with reason.
Why do transition elements callzd so? 2]
b) Why do transition elements show variable oxidation state? Point out the industnal
applications of 3d-series elements. v 3]
S. Explain why: ' [2.5%2]
a) Compounds of Titanium in - ~xidation state are coloured but those in +4 oxidation
A  siate are colourless. : ‘
. b) Transition elements formed significant number of complexes.
10. How would you account for the difference in structures and magnetic properties between
4 : C[2.5%2]

mi(cz,,f' and [Ni(CN)4]*7 . |




11.2) Name the following complexes by IUPAC system » [2+3]

i) [Cr(H,0)sClICL
i) [Co(en)s]Br; :
i) KofNiCLy | : -
iv) [Cr(CeHle)] - -
b) How does Werner's theory explain the structures of complex compounds‘?

12. What aré primary and low explosives? Give the preparation and uses of glycerol
trinitrate. [2+3]

13.4) What is paint? Give the requisites of a good paint. : [3+2]
b) What are lubricating oils? Indicate their importance in engineering fiels.

14. a) What isomerism is shown by butenedioic acid and why? [3+2]
b) Differentiate between racemic mixture and meso compound.

15. What are elimination reactions? Write the mechanism of E? reaction taking an example.

Show your acquaintance to Saytzeff's rule. [1+2+2]
16. What do you mean by SN reactions? Explain reaction mechanism for the hydrolysis of 3°
alky halide by aqueous sodium hydroxide. (1+4]

¥k




" 2. Explain the mechanism

“"a. &) What is ozone dep!et:on" Write the chemical reactlons mvolved in the s‘*:ltosp

. 6. @) Write the engineering

" 9. Whai arc transition elements?

e
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=-1.4Vand

1. What is SHE” Calculate the emf of electrode couple of E°, s»“
*‘and Fe* are 0.2M 0.IM and ! M

=-0. 17V Wh‘re the concentratmn of Sn Fe
~3} o

E® Fe iR
respectively.
of buffer action with a suitable example. Calculate the weight in
gram of NH,CI required to prepare buffer solutlon havmg pH = 9.35 in 200 cc of 02N

B2

ammonia solution. (pkb = =474)

3. What is heterov°neous catalysis? How does a catalyst
account on the mtexmedxate compound formation theory of catalysis.

alter the rate of reactxon? Give a brief

[1+1+31

heric
ozone depletion by nitric oxide? - 1+2+2]

b) How doss carbon dioxide cause ammospheric pollution‘?

on the possibie measires

e 1'1

l;—
CYOSs

What are the major water poltutants and their harmful effect? Meéti
to control water pollution.

W

apphcanons of Silicone and nge the structure of eyslic and
finked silicons.
b) Write the preparation of polyphosphazme and itsuses.
7. What are biodegradable. polymers" Write down the preparation and uses of Nylon 6.6 and
Teflon. . [1+4]

8. a) Why do iransition metals form complex compound'7
sition series havmg completely filled d-orbital cannot torm

_.2]

b) Explain why the 3d tran
coloursd conpounds. .o

? Why does the prescnce of unpaired & el ectrcns make a substance

[1+4]

7 Explain it with magnetlc mome'lt measu:emem
{243}

paramagne tic in nature?

10. Name the following complexes by IUPAC system e
i) [Cr (F:0) (NH:):1 Brs : o
Xi) fCﬂCig(CHf*IH;)z] S Bl o &
iii) Ni [PiClg] ‘ : i ) ’
iv) [Cr (NHa)el™ S
State and explain EAN rule a5 applied to metal complexes.

ii. Dxfferem: 1s between inner and outer orbital conplexes
K; {fcv’“\“ j indicates the presence of one unpaired electron,

Magnetic measurement on
predict on the basis of VBT

e»qe; her the given complex is inner or outer complex [2+3]

-3



detonetors”? Write the reaction
d plastic explosives.[1+1+1+2]
+2+2]

12. Define explosives. Why are the primary sxXpiusives called ™
of toluene forming an explosive. Mention ihe important uses of GTN an
he tvmes and function of jubricanis wiih examples.f1

13.a) What are solid lubricants? Mention ta2 typ

_ b)_Explain the method of application of paint
tartaric acid and why?

in galvanized iron. :

14.2) What isomerism is shown by

with examples. Differentiate between racemic mixture and

b) Define enantiomers
- mesocompound. , .
reaction mechanism for the hydrolysis of textiary alkyl halide by aqueous

a : ' [4+1}

15. Explain the
NaOH. What soivent favours the reaction meckanism?
16. What is Saytzeffs rule? Desc ke the mechanism for the. reaction of 3°alkyl halide in
. . , [2+3]

sxh

alcoholig alkali.
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1. What is buffer solution? Calculate the pH of 500 cc of 0.2 M CH;COOH solution when
2 g of sodium acetate is added. [K, for CH;COOH is 1.8x10] [1+4]

2. What is Daniell cell? Answer the following question using eqliation (a) and (b) [1+4]
{2l Fe7{0.2M) = F"+ e {0.1M), E°=-0.77, (b) Cu (0.3M)- 2e = Cu™, E°= -0.34V.
(i) net cell reaction (i) sponta neity of redox reaction (iii) cell notation (iv) emf of ce!}

3. What are catalytic promoter and catalytic poison? Explain their activity on the basis of

adsorption theory of catalysis. [2+3]
4. a) What are chlorofluorocarbons? Explain their photolytic reactions in the upper
atmosphere o [3]
b) Discuss about the air pollution caused by oxide of nonmetals? 21
5. What are the major water pollutants? Point out their adverse effect and the possible
measures to control water pollution. [1+2+2]
6. Write the preparation and uses of Teflon and epoxy resin. What are conducting polymers?
Point out their applications in engineering field. [3+1+1]
7. a) Give preparation and uses of the nonmetallic super conductor. [3+2]
b) Write down the main characteristic of inorganic polymers.
8. Give an account for the followings:
i) Transition metals are well known to form complexs. : 2]
i1) Copper (D) compounds are white and diamegnetic where as copper (IT) compounds
are colored and paramagnetic. 12]
iii) Zinc is nontypical transtion metal. ' 1]
9. a) Explain the variable oxidation states of transition elements. Which divalent metal has
maximum paramagnetic character among the first transition metals? : [2.5+1+]1.5]

b) A transition metal forms alloys with other transition metals easily. Why? Explain.
10. Explain how the two complexes of Ni, [Ni(CN)JJ* and [Ni(CO)4]° have different

stuctures but do not differ in their magnetic behavior (Ni=28). {5]
1. a) Write the TUPAC name of the following compounds/ions [2+1+2]
i) [Co{NHs}sNG, 1 C '
it) {Fe (G004

i) [Cr (en) ,Cl)*
IV) NH, [Cr {H,0),(NCS} ]

b) What is complex compound? What do you understand by principal and auxiliary
vﬂency of the central ion in complex compound? Iilustrate them in [Co (NH;)]Cls.




12.2) What are lubriéating oils? Indicate its application in engjneering work. [1+2]

b) Shotv your familiarity with the types of paint. 2]
a) Write the difference between enantiomers and diasterioisomers giving appropnate
examples. ) [3+2]

b) Write Cis, Transand Z, E notations for the pqssible isomes of but-2-endioic acid.

14. a) Explain the mechanism involved in the reaction between bromomethane and aqueous

NaOH. i3]

b) How do nucleophile and solvent affect this type of reaction? . 21

15.2) Differentiate between E' and E? reaction. [2+3]
b) Explain the reaction mechanism for the dehydroha!ogmauon of 3°alkyl halide.

16. What are low explosives? Write the preparatxon and uses of GTN and TNT. {1+4]

* k¥
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Candidates are fequired to give their answers in theu' own words as far as practlcable L

v
¥ Attempt All questions. ‘ .
v The figures in the margin indicate Full Marks
v'- Assume suitable daa‘a if necessary.
1. How is single electrode potﬁ*mai 0nqmate‘7 From the gwen elcctmde sy stem, answer th° o
followxrg questions. : . : {2+3’i
CNio NI 26 E5='+025V: o
Ag—s Ag +e E°=-080V R g
{Ni“] =03M, {A;} 0.2 M, R=8314JK mor‘
) Which of the given electrodes acis as ancde and why? S
b) Coastruct a gelvanic ceil using propsr cell notation wm,n the given electrodes are

coupled.

¢ Celoulate the EMY 61 the cell &1 27°C.
2. What is buffer sclution? How acidic buffer resists the chzmge in pH on the cddi"ion of -

cmall amount of acid 2nd base? 0.005 mole of KOH is added to 400 ml of 0.2 M
(14243}

o ,..-',LbO‘:I Calculate the pH of the mixture. Given pKa=4.74. ,
t alters the rate of reaction? What happvns to ' -

3. What is catalysis? How a catal ys
equilibrinm position of a rezction by the apphcanon of a catalyst‘7 What is promoter 7 { '1 . ,2 #1--1]
-4, Differcntiate between pollutant and pollution. Descnbe the air pollu‘txon with rr’tergnce el ’
gaseous pollutant and particulate matter. o[22l
5. Write the pollutants responsible f for soil pollutlon Bneﬂy describe the adverse affect of
soit poilution ad their possible remedies. . : {1 5424105

6. What are polystyrene and PTFE? How can ﬂxvy be prepared" What are the main 7easons

for their wide rangs of applications? - :

phosphomtnhc chloride can be pre'uvd

jon the uses
[1+2+1+1]

[2.5+2.5)

7. Whet is pm"phm..f.nnc compounds? How
Write the monomess o1 Bolvchmpthcx ¥ and palydlethoxy phospha.,mes Menti
of phosphaziaes. - _ 4 .

e

Explain the followiag properties

=

a) Par magnetic propetties increase Iram Sc to Mn and then aecreases io Zn.

b} Cupric saits are blue in color while cupreus slats are colorless.

V/hy do iransition elements formed signifi ¢ant number of complux‘*s than others? [2.5]

s elements? Which of 3d-series elemeuts is not & typical iransition
A - [1+1.5)

&
™
N

bj 'v‘s;.a
elzme



10.

11

12

. Wiaat is dﬁh}r irohalogination of 2ikyl helide? Give the mechanisn
Ynetics of 51 raac
AT O ,c.cvd‘)n

What are the main Dostulates of Wemer’s theory" Wnte the IUPAC name of the
following compizxes. . B . : , A : i3+2]

.ay. {\J-\N.H);{H"O)v}‘ R

b) [Co(HLOR(0H)e]
c) [CoNH:)ICE;
d) KafNi{CN)4]

What zre the tewrahedral and square planar complexes" How do they differ? Explam the
formation of N.(NI—I%} on the basis of valance bond theory and explain its 'nazmen
behavior. : {14-14 33
Define high explosive and plastic explosive with example Write the reaction to prepar
(a) Nitrocelluloss and (b) TNT. ‘ {‘_»" +31
. What are the fxmcnons lubn\,ants') What is pdm‘? Descnbe varnishes and en amels,  [2+1+1%
with exampizs. Draw t}-e sfructure of 2-chloro 3-fnethyl pent-Z-em, and specify Z and B
z‘lﬁ‘.f;'“f':?.}

cennguz ation.
Describe mecharism and kinetics of nucleophilic bimolecular substitution reaction, Why
loes $;2 reaciion tzke place with stereochemical inversion? : f]

P
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¥ Assume 52t r.zme daia if necessary.
1. Define buffer capact ty and buffer range. Calculate the wncemr'!tzo dim’n benzoate
that must b2 prescnt i 0.1 M benzoic acid to make a buffer so]u’no of pH 3.7 (¥, for
benzoic 2¢id i3 1.8 % 1079 - 243}
2. What is electro ade potential? How does it ongxmt°" What wili be the uducmrz potential
' uf' 70 1n ewchcu:i: ~hen zine metal in contact with 0.1 M H,80, at 35°0. Given
" gegras = TOTSEV. . X
% Defing hetercpenous saialysis, Deserioe €
exapzple. Wrie any two oThens of chsos 3
4 yarning issues ef ths world. Poirst out mEer
} aéso control measures
5 ’\’nu i you mean by water *‘wn? What are the major water poilutants, mention © oir
4 3 - i
ph sphazines and notymeric sutfur nitpide.
T1+2+2}

fion p“eparat.on and uses of the following

b) Polyursthane

(1) is patamaguetic.

a) The compenents formed by :ymbo’t <y’ ciement in +5 oxidation stae are co‘omlw
but thoss forined fn+3 oxidation state are colourful.
b :on elements are mosily paramagnetic.

10. What do yoo mean by ¢ffeciive atomic number? Gﬁ/~ IJPA name a.n* calculate ihe
efiestive stomis nuraber of the following comp:exes.

AT 13

sl

[y




-

12. Explain why SN! reaction gives both retension and invertion isomers but SN? gives only

invertion isomer. Write the mechanism of owen chemical reaction. o [2+3]
 {CH,);C—-Br +NaOH —(CH;); COHa—NaBr R '_ e
(a2) ' |
13. Distinguish between enannomers and dxastenomers Show these isomers in 3-bromo-2- _
butanol . : o A [2+3]
14, What is an explosive? Classxf) exploswes w1th examples. What is the reguirement of
good explosives? , : P22
15. What are climination reactions? the the differences \"_ wsen I and o reaction
~ mechanism taking suitable example. ~ [1+4}
16.2) What js lubricant? Write about the application of different tvpes of hibnicants. i1+2)
%) Write the chasacteristics of good paint. 23

L
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f a, B-74 TRIBHUYAN UNIVERSITY Exam. - L ‘

! INSTITUTE OF ENGINEERING | Level | BE Fall Marks | 3¢

' Examination Control Division | Programme gg* ;E;B‘?T PassMarks |32 |
3 2070Magh \/ Vear/Part UM |Tme - [3brs

: Sabjecz‘ Eﬂgneennc Chmstry (SH453) s
v Cand:ldates are required to give their answers in thexr own words as faras pracﬁcahle’. e,
v Aztem:Allguarzom o D :
‘v The figures in the margin zndzcate Full Marks
- --—4~Amume’smtabirﬁata zfnecﬂssmy T

1. Whatis a buﬂ"er solu:mn? Calcu}zte thc PH of the resultmc buffer by mn:ma 400 ml of
- 02 M ammonium hydromde and 150 ml of 0 3 M ammommn chlonde §olut10n

[b=1.8x107] . - v - oo

2. What'is meant by standard electrode potenml'? C.qulaie the EMF of a Damel c.,ll ax
25, when the concentration of ZnSO, and CuSO; are 0. 001 M aniO 1 M respectlvely
Thestandardpotentaloftheceﬂxsl2v . PG

3 g Give an account how a catalyst increases the speed of a rﬂactxon

[1+4] .

© b) Describe the adsomnontheorv of catalvms Wlthasmtable example L
- 4. a) Grve an account on the sources of orgamc and inorganic substances responsfble for Sl
: S . L TR
P Waterpollutzonmthns adverse effect and poss1bleremed1es. S Y i3]
L 4-,.b\ Whvaretheomdes of su.nhm' and nitrogen assumedasaapohuant T 21
SWhaI do you mear’ by so,l polhmon"’ Mentlon its’ malor sources, adverss effec t. and ¢ '
' ,nossiblc remedies. _ o o e L T ?: 2]
5 What are the general cLa::.ctsJ. "‘a\.s of L_OI"B_JC ﬂoTvmer Desur:ce t._ rreperation. &d A
L ises cfpoiyvhosnh.:m . - : LT L{_._J
7. r*OW do hc:monlﬁ:c polvmers differ - from .z:emosev:rmo aoime:s > va tbe E .
) T ; . {3 Tty

s j._ap‘fncmona of Ba.kc ieand E ,cf“sxy resins.

'.‘ a)’ Exr:la.n the fomanun of [Fel C‘I}s 1 camp ex on Lhe ba315 OI VBT Also P‘B‘h"t 1ts
*geomeu'yandmagneuc behavior. | - . ST
b) Write [UPAC name ofthe fﬂﬂcwm:r co-*ard.nanon compounds SR R
SN [Fe(H;0)6]SO4 - A R
i) Na[ALCOp]
1) XS[ALFs] "
1) PICINOL)(NHs )]

10 ‘What are transition elements? Why do-iransition metal {a) form complex co

ompounds and , -

: 2 .
- (b) exhibit variable oxidation >taies‘7 S L DTS e _’[1'{7-2#2]
'11. Fxplain the following: - ' e i S Co ST
&) Transition metal caumozmdg are colouzed - I T e R 23]
- b) Transition metal compo unds are paramagetic. S o SR ,[.?‘f]
12. Give an account of low and high e\p?osnes Wntv th= PTPJ&F?ﬂ?IO‘l and uses of I\‘T [3—"} o

£s Q‘F paints La.cca:m" their

13, & What are paints? Give an ascount of any two Ty
: ap";‘lCaﬂOBS 1., c‘l::ﬁﬁx""ln W’:‘Ik..i. a

(4252




. 830 "’.’E-,IBH?.?\/"-\ ONT/ERSITY [ Exam. - I New 34ckz 1054 Bateh "_: K
‘ ZLC CE";;:K._JU © {3evel -~ ° | BE . ©- 4 Full Marks. | 807, T
ntrol });vz;,mn-. | Programme | BCE, BME . | Pass Marks' .32,
'shw;; SRR ’.t’aar/Pai't~-~ I/1 Time’ l3t‘”

¥ Candidates are requ:"r' io
Y Adempi AT cuesions” _
v The figures Zn z& 'gzn ma"catv Full M f'rks
- Assume. 5% "r_bze da.:z i necessary o "‘.j o ,
1. Eb ers gzlvanic c=Js” Vrite cown L:e c=11 Iéactlon and cdl notatxon of a Zu—Cu .
oalva_..c cvn W;th 2 suitahle @ magr'am. '

How dees' scidis buffer %*uﬁon Tesists _'qs_ pH valu°

engzeering wishes t to pre:m* ne hta_r ofz
N‘Lﬁ_,;;.,ie fobs

lex Tormiat

17 Evnais icm of |
1o, Explan the fmmzticn of
acms;.y ead magnsiism wit sason. Wi Ui
EESCE - sl

o
=3
S

dination compounds,

Ee)
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03 TRIBHUVAN UNIVERSITY Cxam. AN AR (IR
INSTITUTE OF ENGINEERING Level BE Fell Mars
z ﬂiarks

2679 Ashad Year/Part [ 1/1

Subject: - Engineering Chemistry (SH403)
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is buffer and buffer capacity? To 100 ml of 0.1 M acetic acid, 0.1 gm of sodium
hydroxide is added. Find the pH of the resulting solution. (pk, for acetic acid is 4.74) [2+3]

How does a galvanic cell differ from an electrolytic cell? Calculate the EMF of the cell:
Zn/Zn~ (0.001M) // Ag” (0.1M) / Ag. The standard potential of Ag/: Ag” half cell is 0.080

V and Zn/Zn"" is- 0.76 V [2+43]
a) What are promoters? Mention the action of promoters. ' [1+1]
b) Describe the adsorption theory of catalysis with a suitable example. [3]
a) Write down the sources and defects of sulphur oxides. [3]
b) Explain the causes and effects of ozone layer depletion. [2]

What are the major water poliutants and their harmful effect? Mention the possible

measures to control water pollution. [3+2]
Write short notes on (i) Sulphur based polymers (ii) Chalcogenide glass. v S [342]
a) Give preparation and uses of Nylon.6.6 and polyurethane. b [4]
b) What are engineering applications of conducting polymer? ‘ i1]
a) Write the important characteristics of transition elements. : [2.35]
b) Explain the magnetic properties of the transition elements. S [2.51
Explain the following: [2.5+2.5]

. a) Complexes of transition elements are generally coloured.

10.

b) Most of the transition ¢lements are paramagnetic.

What are primary and secondary valencies of metal? Explain the sructure  of
K, [Fe (CN)]s on the basis of Werner's theory. [2+3]

. a) With the valence bond concept, explain the geometry and magnetic character of the
complex [Ni (CO)s]. Write down one of the limitations of valence bond theory. [2+1}
" b) Write the [TUPAC name of the following cc-ordination compounds. (2]

i) Ki[PtFe

i) Ks [Axi(Cﬂ )“]
i) [Co (NHz):SC3] B
iv)y [Pt (NH;)«Cl }S

£

. Explain the reaction mechanism for the h"mu tysis of tertiarv butvl bromide by aqueous
" and SN* mechanism. [3+21

MOV Ty SFarsniiaf arsmn Q@
NaQH., Differentiate betwaen SN &

eparation and propenies and uses of CTN and

pol
vy
m
o~
o
1
{
[%2]
)
[¢)
Q
i)
[o¥]
oo
i
B
0
S
el
ey
o
N
b
-t
(4]
(&)
o]
"
"
(4]
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INSTITUTE OF ENGINEERING Leve BE Fult Marks L 80
Examination Contrel Division | programme ggﬁ BME, | pass Marks | 32
2070 Chaitra Year/Part (1/1 | Time 3hrs, |

‘Subject: - Engineering Chemistry (SH403)
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v 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 dota if necessary.

(O

Derive Henderson equation for buffer sciution. W‘zat is the pH of resulting mixtur
obtained by mixing of 100 cc of 0.2 N HCL and 5¢ cc of 0.5 " ammoniz solution, ¥y for

ammonia is 1.8x19™. [1+43
How can 3-’ou 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 electroce. [2+3]
What is heterogensous catalysis? Giving a suitable example. explain the mechanism of
heterogeneous catalysis. Write any two criteria for cheosing a catalyst for industnal
purpose. [1+3+1]
2) What do vou mean by CFC? Mention their phetolytic reactions in high eltitude at
stratosphere.
b) How do the oxides of suiphur and nitrogen make water acidic? [1+2+2.
Write major sources of water polluticn. How does CC: act as pollutant of the

j[2+3]

atmosphere? Explain.
Give an account on chalcogenide giasses and polysulphur nitride. 542

5]
Explain about the biodegradable and non-ticdegradable polvmers vith suitable examples.[2.5%2]
+ = PRz ' L 1

Explain giving reascns.

a) Transition metals and their compounds show paramagnetic behavior. [2.5]
b) Zinc (11) Compounds are white and diamagnetic while coppsr ( 11} Compounds are
colored and paramagnetic. [2.5]

Transition elements formed colored compounds. Explain this on the basis of ¢ to d

DLl

transition.
Compars the magnetic behavior of the complex eniities [F{CNJel" and [FeF,]” using
: i2.5+2.5]

.2) Wiite the JUPACT name of the follewing co-ordination compounds. [23

(&9
v

T
2

$Y)

s e vt
vould vou explain ths swbilily &n

X compeund oy EAN rule. (3







INSTITUTE OF ENGINEERING ‘T | Full Marks | 40
Examination Control Division Progmmme All except BAR Pass Marks e
2079 Bhadra Year /Part_|1/1 | Time fi'ﬁ?;;“‘"'{

Subject - Engmeermg Drawmg 1 (ME 401)

v Candxdates are reqmrcd to give their answers in their own words as far as pracncable
v Attempt All questions. v
v The figures in the margin indicate F ull Marks.
v Assume suitable data if necessary.
1. Draw a cycloid, one and half revolution of a circle having diameter 45 mm. 4
2. A pentagonal plane with 30 mm side has an edge on the HP. This plane is perpendicular - - |
to the VP and inclined at 45° to the HP. Draw its projection when its corner nearer to the i
VP is 10 mm-infront of it. 8
3. Draw (a) full sectional front view, (b) top view and (c) side of an object shown in figure "iﬂj
below. Also dimension it. [6+4+3+2] -
' 1
g /

13




4. Draw a complete orthographic drawing of a geome&icél solid cut by planes as shown in
figure below. Find the true shape of the section. Then develop the complete surface of the
solid. 1io]
1
o
<
e
5. Draw the lines of intersection of the surfaces of geometrical solids in figure below. (6]

-

70
o

38

D [ R
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INSTITUTE OF ENGINEERING ~ {Lev  |{BE  [FullMarks |40 |
Examination Control Division ﬁ?g—?-'{'ﬂei All (Except BAR) | Pass Marks 16
2079 Baishakh Year/Part |{1/1 | Time 3 hrs.

T Subject - Engineering Drawing L £ 00D

v . Candidates are required to give their answers in their own words asfaras;practicable.
v Attempt All questions. o
v The figures in the margin indicate Full Marks.

v

Assume suitable data if necessary.
1. Draw an ellipse with major and minor axes of 80 mm and 60 mm respectively. ' [4]
2. Aline AB has its end A 15 mm above the HP and 10 mm in front of the VP and its end B

40 mm above the HP and 35 mm infront of the VP. The distance between its end
projectors is 45 mm. Draw the projections of the line and determine the its true length and BB
inclination with the HP and VP. o (51 |

3. Draw a complete orthographic projection of an object shown in figure below with a
sectional front view. [14]
“Through boles

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

surfaces of the solid. [12]
. 45
1
° ( y/, 'e
V.P. /l
HP

60
O P e




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

70

s e e e

*kE
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TRIBHUVAN UNIVERSTTY ~ - | Exam. = Rea
) INSTITUTE OF ENGINEERING Level - |BE - | Full Marks | 40
Examination Control Division | Programme | ALL .| PassMarks | 16

' 2078 Bhadra Year/Part |1/1 - | Time 3 hrs.

Subject: - Engineering Drawing I (ME 401)

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN N NN

el
.

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

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

3. Draw the top view side view and full sectional front view from the given pictorial view in
figure given below. Show all the necessary dimensions. : B

N

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

B);

51

[14]

{10}
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5. Draw a line intersection of the solids given in figure given below.
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TR!BHUV,__AN UNIVERSITY - - | Exam. B ,
_INSTITUTE OF ENGINEERING' = |Level . {BE_ , Full Marks |40
Examination Control Dlvnsmn Programme | All Except BAR | Pass Marks | 16 }

2078K3rt|k L ’YearlPart. VAN | Time - (3hrs. f

Sub)ect Engmeenng Drawmg I (ME 401)

v Candadates are required to gwe their answers in tbcxr own words as fax as pracncable
v Attempt All questions. . : : .
v .The figures in the margin indicate Full Marks

A As.rume suitable data if necessary.

1. Constmct a pambola with axis length of 60mm- and doublc ordinate of 40mm 4 ' . [4] .
2. Topand ﬁont views of a mangular plane is given in ﬁgure below. Draw its true shapes S 1

3. Draw orthographlc views of the objects shown in figure below with full sectional ﬁ'ont
- view. Assume all holes as through holes. , ' [15]




4. Draw a compl

" the planes. Find the true shape of the section.

5. Find the liné of intersection of the surfaces of given geometrical solids shown in figure
below. S o

ete orthographic dra\&ing' of the right solids shown in figure below cut by

Then draw deilelo_pment of the solid. -

100

100

50

- ———— ptr  wwacf e

1

-

. mm il e g . t————— =
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TRIBHUVAN UNIVERSITY Exam. Reo
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examination Control Division | Programme | All except BAR] Pass Marks | 16
2076 Chaitra Year/Part | 1/1 Time 3 hrs.

Subject: - Engineering Drawing I (ME 401)

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Draw a parabola with axis length of 70mm and double ordinate of 90mm. 51
The front view p'q' of a line PQ 94mm long measures 60mm and its top view pq is 72mm.
Its end Q is 24mm from both the planes. Draw its projections and find inclinations with
VP and HP. [5]
3. Draw orthographic projections with full sectional front view, side view and top view of

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

AN NN

N e

[t0]

3Gtk




5. Draw the intersection curve for vertical cylinder and horizontal trianguiar prism shown in
figure below. [6]

*okk




A © TRIBHUVAN UNIVERSITY [Exam. B
INSTITUTE OF ENGINEERING Level BE ’| Full Marks | 40
Examination Control Division | Programme | All (Except BAR) | Pass Marks| 16
2076 Ashwin - Year/Part |I/] . . |Time 3 hrs.
Subject: - Engineering Drawing 1 (ME 401)
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.- o
v’ The figures in the margin indicate Fi ull Marks.
v Assume suitable data if necessary.
1. Draw an Archemedian Spiral for 1.5 convolutions with pitch equal to 50 mm. 4]
2. * A regular hexagon ABCDEF of 25 mm side rests on one of its ¢orner on the HP. Its plane
is perpendicular to the VP and inclined to the HP at 30°. Draw its projections when its
corner nearer to the VP is 15 mm in front of it. [5]
3. Draw complete Orthographic views with sectional front view of the figure below. [14]

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

f10]




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

intersection.

43

76
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INSTITUTE OF ENGINEERING Level TBE Full Marks | 40
Examination Control Division | Programme . All (Except BAE) | Pass Marks) 16

TRIBHUVAN UNIVERSITY Exam.

2075 Chaitra Year/Part [1/1 Time 3 hrs.

Subject: - Engineering Drawing I (ME 401)

NG|

4.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
Draw an ellipse of Major axis 90 mm and minor axis 66 mm. [4]
A regular pentagon ABCDE, of 25 mm side, has its side BC in HP. Its plane is
perpendicular to the HP and inclined at 45° to the VP. Draw the projections of the
pentagon when its corner nearest to VP is 10 mm from it. [5]
Draw orthographic projections with full sectional front view, side view and top view of
the pictorial drawing as shown in figure below. : [15]
A right circular cone is cut as shown in given figure. Develop its lateral surface. [10]
A
< ,
24 \ o
i
! )
‘Draw the lines of intersection of the surfaces of geometrical solids shown in figure below. [6]
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05 TRIBHUVAN UNIVERSITY Exam. B
INSTITUTE OF ENGINEERING Level . [BE Full Marks | 40
Examination Contyol Division | Programme } Al (Except B. Arch)| Pass Marks | 16
2075 Ashwin Year/Part |1/1 - | Time 3 hrs.
Swubject: - 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 Fi ull Marks.
Assume suitable data if necessary.
Draw helix having a pitch of 50 mm on a cylinder with the diameter of 40 mm and height
of 75 mm.” _ (51
ABC is a triangular plane with side AB = 30 mm and sides BC = CA = 50 mm. Side AB
is contained by HP and is perpendicular to VP. Draw its projections when its top view is
an equilateral triangle and the nearest point A is 15 mm away from VP. Also find its
inclination with the HP. (51
Draw and dimension osthographic projections with full sectional side view, front view
[14]

and top view of the pictorial drawing as shown in figure below.




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

of the solid.

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

'!

! _
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. 05 TRIBHUVAN-UNIVERSITY Exam.

INSTITUTE OF ENGINEERING | Level ____|BE ___ FullMarks | 40 |
Examination Control Division | Programme | All (Except B. Arch)! PassMarks| 16 |
2074 Chaitra {Year/Part |1/} Time 3 hrs |

-

Subjeci' - Enoineering Drawing I (ME401)

Candidates are reqmred to give their answers in their ‘own words as fnl' as practicable.

v
v Attempt All questions.

v The figures in the margin mdzcare Fi ulI Marks. -
v .

Assume ~.vumzble data if necessary.

S vmem et e i .
T e NS AR 1o st b 1

Geomctncally constmct one complete rotatxon of an mvolute curve on. the sohd \mh

cross sectional shape as given in figure below 5]
4
-
2’ : A regular pemagona‘ planc ABCDE of ZOmm sxde Has its edgc BL xestmg on h the HP Its
e plane 1S perpendlcular to the HP. and inclined to the VP at >O° Draw s pl’OjCC(lOﬂS when C e
" - its corner neare to the VP is 20 mm:in front of the VP, - : . s
3 Draw ord]ovraphxc pm)ecuons with Sccnonal S:de Vlew Top Vnew and I'rom V:ew of - L

pxctonal dramng as Shown in: ﬁgure be!ow L




4. Make a complete orthographic drawing of a pyramid cut by a plane as shown in figure -
below. Find the true shape and construct the surface development of the surface of the
solid. : o S -

o]

24 \- .
...
. g
ol
e
e K
%

intersection ‘of .hexagonal- prisrh_s; as - onr

ECIET

5.~ Draw the ‘: complete orthographic. dramng for. the
shown in figure below and complete the iritersections:




05 TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

Examination Control Division
2074 Ashwin

Exam.

Subject: - Engineering Drawing 1 (ME401)

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

Y Attempt All questions.

Y The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

1. Draw an invohute of an regular square of side 20mm.

2. A straight line AB 80mm long is inclined at 30° to the HP and 45° to the VP. Its midpoint
is 30mm above the HP and 35mm in front of VP. Draw its projection.

3. Draw complete Orthographic views with sectional front view of the figure below.

Through hules

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

surfaces of the solid.

Level BE Full Marks | 40
Programme | All (Except B.Arch) | Pass Marks | 16
Year /Part | I/1] Time 3hrs
3]
(51
[14]
(12]




5. Draw the line of intersection of the surfaces of the solids shown in figure below. [6] B
- $50 '
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~ISTITUTE OF ENGINEERING | Level BE Full Marks i

1. .mination Control Division | Programme | All (Except B Arch) | Pass Marks | 16 |
2073 Chaitra i Year / Part 1/1 - | Time | 3 hrs. §
Subject. - Engineer_iiébrawing 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.
1. Construct an ellipse of major axis 120mm and minor axis 80mm. 31
2. A regular hexagon ABCDEF of 25 mm side rests on oné of its comer on the HP. Its plane

is perpendicular to the VP and inclined to the HP at 30°. Draw its projections when its

comer nearer to the VP is 15 mm in front of it. 51
3. Draw orthographic projections with full sectional front view, side view and top view of

pictorial drawing as shown in figure below. [14}
4. Make a complete orthographic drawing of a solid cut by a plane as shown in below

figure. Find the true shape of the section. Construct the development of surfaces of the

solid. (12}

b }
' 2
5 3
4
R
3
pUBER
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5. Draw the lines of intersection of the surfaces of geometrical solids in below figure.

kK
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0z. TRIBHUVAN UNIVERSITY ET o Back (2066 & Later B:
INSTITUTE OF ENGINEERING Level BE Full Marks 1 40 ¢
Fxamination Control Division | Programme | ALL (Except B.Arch) | Pass Marks | 16 |
2073 Shrawan Year/Part {171 Time 3hbrs. |

Subject: - Engineering Drawing I (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.
1. The distances between the focii and between the vertices of a hyperbola are 100 mm and
60 mm respectively. Construct the hyperbola. ' 4]
2 Determine the true size of the angle formed by the planes ABC and BCD shown in figure
below. ' [5]
dl
i c! ;‘

[

3. Draw orthographic projection with full sectional front view and full sectional side view
of solid object shown in figure below. {14}




in given figure.

development of the lower portion of the solid.

5. Draw the lines of intersection of the surfaces for given orthographic drawing in figure

below.

4. Make a complete orthographic drawing of the solid frustum cone cut by a plane as shown

Find the true shape of the section and draw the lateral surface

[12]
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Subject: - Engmeenng Drawmg I (ME401)
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4,

'Draw the views of the, objecnves given in figure below with full secnonal hont vxew full
- sectional side view. a:zd top view. Also dimension the views. . - S

Candidates are required to give ? ‘helr answers in- thexr own words as far as praﬂncable
,A:rempt/ill questions. S o e
The figures in the margin-indicate Fa[lﬁmrl‘s AR '. T RS
Assume sun‘able data lf'r»ecessary ' B

Draw an mvolute of the reguzar hcxagon havmg sxde length 15mm.

~ A square lamina ABCDof 30 mm side is perpendicular to VP and inclined to HP at 450,
Its side BC lies in HP. Draw its prqecnnn when the nearest sideis 15 mn in front of VP.

@/

Complete orthographic views of the right solids shown in figure below cut by the plane.

. Find the true shape of the section. Then draw developiment of surface.

-
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e
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(A



5 Draw the intersection profile of intersecting solid objects in figure below. © 8]
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Subject: - Engineering Drawing I (ME401)

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

The figures in the margin indicate Full Marks. :
Assume suitable data if necessary. ' - T

AN NN

Draw two circles with radii 15 mm and 20 mm respectively with their centers lying on a
horizontal line and 60 mm apart. Draw an arc tangent of radius 40 mm outside to both the
circles. o : A 3]
. 2. Reproduce the given views of the plane shown in figure below. Determine its true
perimeter and true inclination with the HP. [51 .

fb:'.. ‘

-
.

- }:—'
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;a3 Ny
%f_: 31 45 Nr
oA 1
bl —i |
[# o] ) .
5 «‘xr
a | . |
. -

3. Pictorial view of an object is shown in figure below. Draw (with dimension) its
(a) sectional front view, (b) side view and (c) top view. [15]




4. Cémplete the given 6rthogiaphic views of geometrical solid cut by plémc shown in figure

below and develop the complete surfaces.

l 45
TR N U R
r.

5. Draw the lines of intersection of the surfaces of geometrical sol

_ 56

- e = o = ——

*%k¥

ids shown in figure below:

(10}

(5
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‘ . Subject: - Engineering Dfawing I (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.
1. Figure below shows a straight line and a circle. Draw an arc of radins 18 mun tangent to ;
both the given line and circle and outside to the given circle. 3]

A i

2. Find the troe angle between line ABand BC. | (5]
b’

a

c

3. Pictorial view of an object is shown in figure below. Draw (with dimension) its (a) :
sectional front view, (b) sectional side view and (c) top view. {151




| IR SRS N

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

60
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AH questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

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

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 mum in front of the VP.

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

£3]

(5]

[15]




4. Draw a complete orthographic drawing of a solid cut by a plane as shown in figure below.
Find the true shape of the section. Then develop the surface of the solid. {123

26

'
I
60

5. Draw the lines of intersection of the surfaces of geometrical solids shown in fi gure below. - [51

33
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