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l. a) Ditrerediate betwe€o syst€m softrrare aod ryplication softurare. Plrovide relevant

exarrples for each of them.

b) tist the stepc itryoh/ed in solving a problem using a computer' Why do we need an
' 

algorithm beforewritingprogram code?

z. al pIfine tokens in C profrroming languagc. Hon, are variables declared as coostad?

ErylainwitheiramPla
b) Wrirc rhe ouPut ofthe following:

t4I

12+21

12+21
t6I

# include < stdioJr >

intmair'o
{
.Uo ttf [50J,5tr2 [50] = { N', E , ?" h''L'} ;

scanf( "YIIA-Q",shl );
Fintff%s\n", strl);
prindf% 05 s\4", sB2) ;

prinf ('olo 53 s\n", S2) ;
ptinf l"ft -03 sn , st2) ;
retum 0;

)
I4Put sting: I(ATHmanDU

3. How ae brealc and conlinue state,ments used to jump out from-the loop? write a program

to eval,ate te- iollowing series- until the temt value become less than

lo{: cos(x): | -*+* -f . # '- .. ,, t4+q

4. a) write a lpra)( of'n Jiioo ?ectattion, frmction definition and fimcdoo cau in c

Fogrammng" c* "."ir function be called recursively in c? Justifr your opinioa [3+u

b) Explain tU"*" oiocursive fgnction with a suiUble example' t4I

5. ;i Dl*;tiut u"t*"* anay and stin& E?'$lain how to declare md use multi

b) wiite u c p-ffi;; ,*d a sring from the user. Pass the string to a furction and sort

rhe atphabets ilil;;dt g ordJ. For orample, if the user entered "exam" then the

program strouJaisptay "xiea'' *^-e r\of,na o .6,.nrir ts1

6. a) what is the meaning or a.tu type used in pointerdeclaration? Define a function in

your program to ,*! t''o integers using puts Uv ff"'.""t"'^., E--r^:- +],o ralqrir [l+3]

b) lVrite u progr*r-ro'foa tfn &equencyiia nrmber in array' Explain the relation of
t41' 

pointer antl array using this program' r' 'r

7. write the pu{pose and sptalt olfup"l $ md fclose Q furction' wAP to create a stnrcture

bookwithitsmembernamepriceandau&or.Readl0recordsfromuserrairiteittoafile
named ,bookdaf' n"a information from book.dat file, search author name

"Gotterfried'.If fou'Jc"Or tfie records to afile "gotterfried'dat" 13+71

8. Iilbat are the daa types available in FORTRAI'I? Write a plogram in FORTRAN to check

u o.r*U", is Palindrome 0r not' []f;]9. Write short notes on:

a) Associativitf in C
ir', Fni:-r: er,l,j exit co:llr0i lcic:j,
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1. Explain the program development and eompilation process in detail. Draw a flowchart to

nnh 
"ff 

possible-roots of a quaOtutic equation' [4+4]

2. Describe firndamental data types in the C programminq language' What are relational and

G; operators?E;;iui" dGr precedancl, associativity and their uses with example' [3+l+4]

3. Erplain how scmffl and printf$ are used. Write syntax and use of getsQ, getcharQ'

t4+41scanO and getche$;

4. Discuss the difference between rvhile and dowhile structure with examples' write a

,r"g** io find tt" rJto*i"g sum of following series up to n terms' [3+5]

*l *2 *3 *4
surr =t+;+7+J! +7! +......

5. Give the necessary condition for-a function to be a recunive. tJVrite a program to generate

Fibonacci series 
"p " 

r"r**. You need to make a recursive function to generate the each

term of Fibonacci series.

6. Why do we need array i1programrning? Write a Program. to display the addition of two

matrix. Vo* progra* st outO InctuAe oie function-named input to enter th9 values of trvo

matrix, one ftmcion named add to perform addition of two matrix and one fimction

nameddisplay to show the result obtained after addition of two matrix'

7. What is difference between array and structure? Create a structre TIME containing hour,

minutes and seconds as its member. Write a progrum that usss this structure to input start

time and stop time. Pass structules to a function by refelgnce that calculates the sr'nn and

difference of start and stop time. Display the srm and difference from calling fiIrrction'

8. How is an arrdy related with pointer? Write a program to read a string containing letters,

numbers and special characters, transfer onll.leuers contained in it into another .string

uuing pointer, dnally display the second string containing only alphabets.

g. Discuss ,,{,nf and "w" modes used in data file operatiOns. Write a program that reads

numbers from a irle containing series of numbers and separates odd numbers from even

numbers and writes tlrcm on two separate files'

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

to read and compute the transpose of any matrix'
,tr**

[3+s]

[+7]

12+61

[2+6]

12+61

12+61
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l- a) Wbat is a pmgram? Exptain diff€rcnt types of programming tanguage in brief. ll+3I
U) fmat is an algorithm? E plain how does algorithm and flowchart helps in computer

programming

2. a) Explain Tcrnary operator in C with an cxampte. Define following terms

(i) Preproccssordirectivcs (ir)Keywods

b) Write the orlput of the following C program.
intab;

. double c= 12355667788
char strfi = 'I enjoy progmnming:;
scanf(" o/Ado/o?i, &a, &b);
print{"a = %5\n H/o-7d',4b);' print{"\n%10.7s',sr);

iriputl23456 789 .

3. Write the difference betw€€n formaued VO and unformatted I,0 functions in
C-programming. Write the syntax forfollowing functions.

(D gercheQ (ii) gctcharQ (iii) scanfl

4. a) What do you mean by iteration? Explain the operation of break and continue
staternent with a suitable example.

b) Write a C progranr to check whether an entered word is a palindrome or not without
usinglibrary funaion

5. a) What do you mean by a firnction header? Explain the function parame.ters aDd its
' t)"es.

b) Write a C prograrr to calculate the sum of digits of a given nrmrber untess the sum
becomes a single digit using recursion. fiIint 97 85 :> 29 => I I => 2J

6. a) What is an arraf Why is ii necessary in c programming?

b) Wrire a progmm which dirylay following pattern.
H
IIE
HEL
I{ELL
HELLC
HELL
}IEL
HE
H

t2+41

n+3I

lr+3I

t2+21

n+3I

lr+21

t4I

l6I

t4l

IsI



7. Is there any relation betrreen anay and pointer? If 1es, show the relatio'o betpcen aray

and pointer with a suitable aample' ' [l+3]

g. \[lhat is stnrcture? write a proSram to read a structure named "Faculfy" having stafIID'
- 

N;", Ad&ess *J i"t"i""Vl* as member' \ffhcre ServiceYear is anoiher struchre

having DurationlnYear as mcmber. Now display the details of those faculties *oot" 
,,

service duration i, mor.,Ur. f O -a less thal3b years. tr+7J

b) lvhat is rhe purpose of lbe€k and write a program-to lrite fhe nsue roll no' and age

of five students into a disk file name "StdpdXf'oef'' t6l

10. Describe X format and T format in FoRTRAN. Differentiatc bctweeo unconditional goto

andcomputedgotoinFoRTRAN.WriteaprograminFORTRA}-Itosortelementsofa
ID array in ur"ending;;li;;;'Jinq order' l2+2+sl
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': 

12+21

b) List out tlle genaal rules for flowcharting" Wbat are the errors tbat miglit occir dtring
12+21.'debugging?

2. a) Wbat are pre-processor. directives? Explain compilation process witb suitable block .:
diagrarn. ' tl+31

b) \llhy do we need to analyse the problenr before soMng it? Define tokens, exlression -' -',
u+3I

ar, 
_,,

-

3. a) Wbat is tfre confof sutemmt? Write down'0reclas;sification 9f contnol statements'

b) Wrirc dorrn the syn&x of a given firncion-

(ilItrild0 j ..

(ii) scanfQ
(iii)gacha{
(rv)gctchQ

Write the ougutof following program:

itrtmai{
{
charcFG';
int g=10;
float gravity =.9.81;
prinf("7o7odYoYofln"l;
printf(!%l0d\n', g);

printf("%3c\n", ch);
printf("%3fkr", gravrtY);

prind("7o- 1 0. I fYod\n ", gavity, g);

renrm0;
)
Defrncand udte syntax of the following:

(D eaS
(ii) putcharQ !

(iii)scanf$

[1+21. '

[4xu

t3l

[3x lJ

4. a)

.

b)

5.Whydoweneedloopforprograuiming?Write.aprogramtoevaluatethcfollowing'
series, [2+4]

cos1r1= 1-{at



6. :why do u,c need to declare a ftmction? fEfine 
-rorma 

naraneter and actual P@ffip*z*o,

' 
. l,ll,lll,llll'lllil' ""';'ntlrms

?. a) Definean a,,av of stringwith anexample' *tTilT:-l: "f'*YIl" 12+21

b)WriteaCprogramto.insenanelementtoadesiredpositiontoanarrayu$ng. 
hrnction. rh" ;T,lft:f;-* il.;H ;id;;;h'd p"sition 

thourd 

be givne bv 
t6l

b) vrite 
1 

g f.HT,*.tffiH,T
:;-JJff.'l'Jlil;,lTJ,"Jl#rup'*"*'a"usingtunctior^

g.Discussaboutneltedstructuewithasuiubleexample.Create.astructurecalled,sud€nt,'
u,ittr data *.*b., nu*e, address and fA.r"*".i*,i* to firnction 3d 

sort the informaion

of student on'thc basis of alphabetical "it:"J:;;;; -J a&r"v the result t 
^ t*

l0.Write a C program to creat: u,':l fle 
cameil ]emploJee'dat' uihich consist the

inforrnarion of i0 employees. Employee #r;;;; t""ddC empNime' salary and post'

Readthe file back to searchthe word'manage/ ' ' 
i6I

1.1. Explain different format typesused in FoRTRAN. Menti$ different data qngs usea *, 
o*,,

roxrneN' 
r*+
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J Candidates are required to give their answers in their own words as far as practicable.
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/ Assame suitable data ifnecessary.

l. What are dif,ferent types of computer software? What do you mean by high level and low
Ievel programming languages? A long with the block diagram explain &e steps involved
during compilation of a source code. LZ+Z+41

2. Explain different tlpes of error that usually appears during the prograrrming. Define
preprocessing directive and explain its type with example. Write the algorithm and draw
the flowchart to find the reverse of given number. 12+2+41

3. 'I/hy are formatted output important in C language? Write a program to print all the roots
@ven imaginary roots) of quadratic equation. [3+5]

4. Explain the importance of a switch case statement. Compare switch-case with if-else
Iadder. Write a progmm to find sum of numbers from I to 100 which are exactly divisible
by 5 and not by 3. lZ+Z+41

5. How is function declared? Why is firnction protogrpe necessary? Write recursive function
segment that rehrrns the sum of numbers from I to n given by the user. [2+l +5]

6. How can you pass one dimensional array to function and what does name of an array in
function call represnrs? Write a program to find the Iargest and smallest element of an
array using a single firnction and diqplay the result in calling firnction. [3+5]

7. Explain how a structure can be defined and structure variables can be declared in C. Write
a Program that reads name, roll nurnbers, progftLm and marks obtained in five subjects by
sfudents until the user enters'e'and display the student detail and total marks obtained by
each student. [3+sI

8. \ilhat is pointer? Discuss its relationship with an array. Write a firnction program that
behaves skcpy$ firnction using pointer as arguement. tt+2+5]

9. Explain different modes in opening fi.Ie. Write a progrirm to read a string, write it into a
file and display the content of a file into a screen. 14+41

I0. Explain different data types available in FORTRAN. Write a program in FORTRAN to
check whether a number grven by user is palindrome or not. Iz+Gl

**!r
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functions:

their own words as far as practicable'
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J AnemPt All questiors'

J Thefisures inthemiginindicate Futl Marlts'

I i"i, sttitable data if necessarY'

l.a)DefinealanguageProcessor.Explainthemaintypesoflanguageprocessorindetail..V+31

b)Listthebasicstepofproblemsolvingusingcomprrter.Writearralgorithmanddrawul,*01"' ;;;;;i" r'J"rc J"* ofN natural number'

2. a) Define formatted and unformatted vo firnctions. write the operations of following 
[2+31

(i) setch0
(ii) getcheQ

,, H:ilf, ,f:,1t.y*:,r::ftT:Hllp3,L: 
smanest number between *" 

1, *01

, , }|f,jffi:'I,IToffi,";:Ii-*ou"roopingstatsmentwithexampre' 
t4l

, [il:;,ffi a;:l*mlur;+n::]ffi;i1ffi:*useilo 
inpu'1 

t6l

4. a) what are the different types of functions available in c? what do you mean by n* 
1'*'1- 

; ffi:*Xl1lTlJ"l* difference berween iteration and recursive nrnction? 
r5l

"' air","iiuur" example. t

5.Howdoyouinitializea2pawy?Explain*ithry,*TlS.Writeaprogrlmtoinputtwo
narices of size rn,.o *a pxq respecti'i' '*: 

*:"11:Ltt i"-m" nrri"tton to calculate

tlre product.";;.'ffiiil tir. pioaoi-#t i* in the main O ntttioo' [2+81

6. fl Whal is a structre? When do we use stnrcture 
12+21

b) Write a program using pointer to-syap ]h€ 
value of two variable where the swapping 

' fOt

operation it;;i';;in separate tunction' 
t4l

7. 4 Wfry are fgetsS' &utq0' fgetcQ and fputc$ used?

b) write.3 o**.,: di,pry^:**jl-*"*X."il:I;ii"4"s' 
is perro{med in 

l:i-' ascendingorderwithrespectton )RTRAN with example. t4l

8. a) ComparelogicallFandArithmetic"Y::::]:'":r., from user and displav the 
-..-

b)WriteaFORTRANproglamtosortl0integers$lV€Ilrrtrrrrwv^E*-t6l
second largest integer' 

+*:r.

Rrrtli
f,xam. t-sMrrlrBELevel

12PasgMar}sAll (ErcePt
Programme

3fimeIYear /
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/ Assume suitable data ifnecxsary-

1. a) \vhat is computer programming and corirputer softu'are? Explain about t5pes of

programming languageJand softuare

b) what do you nrean by compiler? Ixplain in brief the steps iniolved during

' compilation process along wittr block diagram'

2. a) What is expression? What kind of information is represented by expression?

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

Comparc wirtr the getchar function with example

3. a) Compare nested:if control stnrcture with else-if ladder structure aiong with flowchart.

b) ryrite a progmm to read a number from user, count the number of even digits

containgd in it and d$ay whetherttre resulting count is prime ornot.

4. a) Write a program to generate ttre following output'

b) Write a progr-am to define a slructure named Person with Name, address, salary as its
' 

menrber- Eiter values for five pe6ons. Pass the structure to a function which

increases ilre salary by 15% each. Display the updated information in ttre main 0
function.

123454321
t214321

r2321
r21

I

12+21

[2+4]

12+21

t6l
t4I

t6l

t6I

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

formal parameter witlr example [l+l+2]

5. a) Write a pro$ am to read one dimensional array of n- elements'.pass it to a function for
' 

pro.essing io that, the program should display the largest and smallest elememt of an

anuy eom the main funition. t6l

b)Horvcanweinitialize2Darrayofcharacterdatatypeduringcompilation?Illustrate
:[1]with suitable examPle-

6. a) What is a srructure? Explain nested structure with an example. [1+2]

tij



t

7. a) Write the output ofthe folloting t6l

l0 b ca

address: 655 I0 ddress:65550 address:65580

inl a=I&.+b. **c;

F&a;
c=&b;
print("%d\9id\oi b,.t},
print(s/od\t%d\ni',, q * tr)i'

print("%d\t%d-, +b+5,, &s!2);

.b)WhatdoyoulTlem.by..Genericpointer,NullpointerandFilepointer?

8.a)ExplaintheFoRTRA}tstructure.WhataredatatypesinFoRTRAN?

b) write a program oprinrthe Fibonacci series until the terrn is less than 500'

*+*

l4l

[2+2J

t6l

i

:

i

ti
I
I
!.

I

I

I
i
I
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l. a) What is computer program? Discuss in brief about different generation of
programming languages

b) tr/hy is algorithm and flow chart development important in problem solving? Write an' 
atgoritnm and draw flow chart to test a number entered by user whether it is even or
not. 12+31

Z. a) What is the identifier? What are the ways to give value to variable? Explain with

exaurple? [1+2+1]

b) Explain about input and ouput function available in C with syntax and example of' eachpart. [2+2+21

3. a) Write algorithm, draw flow chart and prograrn to rnput a number check it is
Armstong or not. 12+2+21

b) what do you mean by selective and rep,etive statement? why do we need break and

continue statement? 12+21

4. a) What do you rnean by "call by value and call by reference"? Explain it with suitable

t4lexample.

b) Can we pass whole array element from the function? Write the program to pass an

arrry to fimction and sort them. t6l

5. a) Write a prcgram that finds the largest word in a given sentence. t4l

b) Differentiate between the methods of passing argument to function with example.

What are their advantages and disadvantages? t6l

6. What is structure? Why is it necessary? Write a progrutm to add two distances given in

feet and inch format using strucnrre. tl+l+6l

7. a) What is null pointer? What will be the output of following program, explain. [l+3]

#include<stdio.h>

int mainQ {
if( ! NULL )

printf("C Programning is easY");

else

printf("C programming is not easy");

return 0;

li+41

t4l

)

b) Write a progfilm to calculate the lenglh of string wittrout using string handling

fi.rnction.

8. A file name employee.Drt stores employee name, employee id and employee salary' Write

a program to display the detail of all employees in the order of their salary'

g. Write a p-t9.g.?" i* FORTR.AN to read 10 integers from user and short them in ascending

l8l

i <-l
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l' What af coTFiler programs ard computer programrning? Exptain the step that are
required totaiH a oompu-terp@gram foisorving a-certain pr"ur,#

2' 'Erplain with a ex-ampte the 
ry19 

th"t precedence and associativity play in the orecution
of an expression. Ranrite th9 fofiowing prograrn by correcting *, o,oo, if present and
also write down the oltput ofthe conected code.

Define tvt$( ,5,

int main f )

t
int case[M&Q=ta3^5,410],i,sum{;

fo(i=O;<!r4ay,'p=11

{
printf(',Case %d = 9i3.24niicase[il);
SUm +=* CaSe+h

t;:
average = sumfivtAX;

printf(.9@6.2p', ave rage);

return 1;

l
a

3- a) compare if-else-if ladder ard sviich construct with example and flowchart.
b) )v;t1 a program in c to Bcograte following patt€{n using unformatted input/ouput

firnctions only.

N:,
€ee

PPPPP
aaaaaaa

'TTLTLLLLL
4' write a program in c to Iind out wlrether rhe n'h term of the Fibonacci series is a prime

number or not. Read the value of n from the user and display-the resuh in the main
!nc1io1 Use separate user-defincd firnctions to generate td;'.h Fibonacci term and to
check whether a number is prime ornol

[2+6]

[4+4J

I

I

I

t,

I

I

I

I
I

i

I
I

I

I

I

I

I

tsl

tsl

BrckErem,
BB FdlMer*s m
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l8I



5. a) How two dimensinnal arrays are created in C programrning? Write a program tp read
square mtrix of size NxN and fird sum of borh diagonals. t2+4I

b) $'rite a progrul in C to check whedrer a giveo sring is palidrorc or not using ustr
defined ftrnctio& t4I

6. What are thc of using pointer in C programming? rilrrite a progrdn in C to

. find sccond lrgest elenrents from an rray containing N elements using concept of
pointer. L2+41

7. Erplain stnrctues ad nested structures? Create a structure to hold any complex nrmber
x+iy. Write a program that uses the stnrctwe to read two compla numbers and display a
third complor mrmber which is the multiplication ofthe entercd cornplcx nuubers- [3+5]

8. a) What are differert inpuUoutprut functions used wittr data files in C? Explain with
synto( and exarnples t4l

b) Write a prcgram in C to rcad integers from user rmtil user says *no-. After reading the
data unite all the odd numbers to a file name odd.Ort and all the wen numbq to file
named wen.brt t4I

9. When can \rye use reqrnive fiurctions? Why do we need control statcmcNrts in computer
programs? Differentiae between do..-while and for staternents. 12+2+21

10. What ur"'tfr" characteristics of FORTRAN hograrnming? Write a program in FORTRAN
to calculate the value of n by evalualing the following formula for the ftst 25 terms. t8I

r 1L 11 r

tir**
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floata=S,ZA91; :, -''':,.'., ., .',.,
.intb.=6789i ' : . . . ''- .: .
printf("a=olo4f and ba/o-7 d from fi rst lrqe", .qb); .

print( " a=% -'1,2f and ba/o}Td fr om s9co. { line" 
" 3,b) ;

pintf(i'aa/o.2f andba/o2d fromthird lirii",'a;b); ' '

4.

.:'

6.

.7.

9.

a)

b)

a)

b)

a)

b)

a)

b)

8.

a)

b)

Write a progrirm to convert a decimal number,i.{rto binary number.

Can a firnction r€tum an ariay to the calling t nctionf Explain with example- 
'

Write a prograrn to read a rlxn matrix of integcrs and to find the largest elemenb of
each row. Store the largest elements of the row in a one-dimensional array of m
integers before displaYing them.

How does a structr.ge differ from an array? What are the different ways to access

Create a structure na6ed student that has name, roll and marks as members- Assume

appropriate gpes aad slze of rnembers. Use this strugtre to.read 34 9itptuy 
r.gco1ds

of. lO stuaents. Crete two firnctions: .One is to read information of students and other

to display the informatioL

Definefollowingterm:'.

ll, illJn*
iii) in(*p(char*a)
rO int *p(void)

v) int*(*p[0])char a)

Write the advantages of using pointer in C- programming'

Write a proglam to copy to copy content of one file source'brt to anottrer

destination.txt.

Explain the FORTRAN structure. what are different types on FORTAN?

\\/rite a FORTRAN prograin to iead N number io find Sec:ond largest numtrer among

141

t6I

t41

t6l

t5l

t3l

t8l

[2+3]

l6I

t41
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/ Candidates re required to give their answers in their own words as far as practicable'

{ Auenpt All questiotrs-

t fneisrr"s inthe mugtn indicate Full Msrhs'

/ Asstnne suitable data if necessary'

1. E)rylain the generations of programming language. Distinguish between High level ad

Lowlevel Programmitrg language' [3+3]

2. what is an algorithm qnd how it diff€rs frorn pseudo-code? Develop algorithm *u &Yr-r,r1
flowchart to find the largest of N numbers LLTrrr t

3. a) What are identifiers? List the nrles to define valid C identifiers' [2+3J

b) what is operator? Describe the conditional operator in c with synto( and example' [2+3J

4. What are the differences between global and local firnction, variables and datatypes, !
(Ampersand) opr*ro, and * op"rutoo used in c-prcgmmming language? Explain with

[4+4]
example.

5. a) Differentiate behryeen pass by value and pass by reference. t3I

b) Explainthe signifrcance of user defined functions with example. t5l

6. a) Write a progmm to read a string and check whether it consists of Alphabet or not' us
userdefined tu;;;"";,*iritr' the task' ts1

r(1
and smallestelements of aZD uray' LJr

7. What is nested stnrctgre? Write a pro$am in C to read name, age and salary of I0

different emptoyees as the three membeis 9f a stnrcture l3*"d as *ernployed" Sort this

data in salary basis using user defined fimction and display sorted. data from main

firnction.

S.WriteapropraminC-programminglanguagetocomputethecosineseries.(hirrs:u' 
;;;6 i i-*2";*7^r-*'ror*1..... . .irp to n terns;

g. Write a program to open file named INVENTORY and store in it for rna:rimum 10000

data of ITEM-NAME, NUMBER, PRICE, QUANTITY' Extend the program to read this

data from the aboye given fiIename and display the inventory table with the value of each

item.

10. a) Compare unconditional goto and computed goto in FORTRAN with syntar'

b) write a prcgram in FORTRAII to read an alray containing N elements, sort this data
' 

in ascanding orderand displaythe resuh'

**d.

[2+8]

t6l

t6I

t3l

t5I
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{. Attempt AII questions.
{ Theftgures in the margintndieate Full Marks.
{ Assume suitable dan if necessary.

l.

2.

J.

a)' r#hat do you mean by Programmi.ng Language? Explain about the ev.olution of
pro gam{ning lariguages.

b) What ale the advantages of a Flowchar+design? Write down the guidetines to be
followed to draw aflowchart.

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

b) Disctss the types of errors in programrning. Horv do you debug a C-program ?

a) Explain relational and logical operalors.

b) Write. a C program to display foltorving pattern without using formatted inpuy'ouput
statements.

Phogramming
rograrunin
ogrammi
gramm .

ram,

a

Why do we need control .statements? Compare switch and if-else-if ladder *ith
exarrpte.

\M.rite a C progam to'display all characters.between a given ranges.

What are the advantages of using functions? Dlfferentiate between Library functions
an&User-defined functions with suitable example.

Write a program to check whether a giv'en number is-Armstrong numb.r o, not ,rsirrg
recursive function.

Wriie a C prograrn to read two strings in main and compare thern using userdefrned
function. Disdaf appropriate message frorn main.

What are overflow and underflow errors in context of array? Write a progmm to add
corresponding elements of two arrays. The {esultc should form a new array.

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

Write u p."giu- to read name and roll number of, 48 students from user and store
thern in file. If the file already contains.data, your program. should add new data at the
end of the file-

What is the structure of FORTRA.N progranr?

Write a FORTRAN program to read n nurnbers and displav largest number amonq
them.

ll+31

[2+2]

[2-t.-1J

[?+q]

[4] 
',

.:

4- a)

b)

5. a)

b)

6. a)

b)

7: a)

b)

8, a)

b)

t4l

t6I

t5I

t4l

[2+4]

[2+41

[4]

t6j

l5l

tsl

t5l
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/ Candidates are required to give their answers in their own words as far as practicable-

/ AttemPtAll questtons.
/ fne isures in the margin indicate Full Mark'
{ Assume suitable data if necessary'

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

a flow chart help computer programming? 12+2+27

b) What is a prograrn? Briefly describe types of computer software. 12+21

2. a) What is an operator, datatype, constant and variable? Define. t6]

i) gets$
iil Putchar$
iii) scanf$
iv) strlenQ

3. a) How is the switch statement used in decision making? Explain t'ith a zuitable

example.

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

(Any number is a triongular number if.the sum of natural nunrber from I to any number i
' 'is 

exactly equal tithat namber. For e.g 1,3,6,10,15 etc are ttiangular number as,

l+2=3, I +i+3:6, l+2+3+4=lA, l+2+3+{+J=15)

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

examPle'

b) Write a progrzm to calculate sum of digits of a given S-digits number entered by the

user using recursive l'unction'

5. What is a string? tlr'rite a program to read a 3*3 square matrix, find minimum integer

value of a mauix, replace the diagonal elements by the minimum element and display it

using Pointer'

6. a) what is the principal difilerence between a structure and an anay?

b) lVrite a progfam to read structure "college" having nalne, estDate and location where

estDate is an another structure having day, month and year as members. Display the

records of l0 colleges-

7. 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'txt"'

8. a) Compare DO and implied DO statement in FORTRAN'

b) Write a FORTRAN progam to add and subtract two matrices and display the results

in matrix forrr' 
***

t6l

t4l

t6l

t4l

[2+8]

t8j

[1+3]

t6l

t3I

t21

t7l
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I Attempt All-questions.
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l. a) Explain different generation of prograriming languages'

b} why do we need analysis and design before coding a program?

Z. a) What do you mean by precedence and associativity of an operator? Explain with

suitable exhmPle.

b) What are the differences behveen formatted and unformatted Input / Output. Give

suitable example with sample output for the following: %10i, Yo3c,Yo-LA3f ando/ox. U +4I

3. a) rJfhat are the purpose of the continue statement? Within which control statements can

continue statementbe included? Compare with the break statement' tl+2+27

b) Write aprogramtofindthesumof series ga=ft/n' uptoNteTm. tsl

4. rltat is the meaning of furction prototyping? Write a lrogfm to calculate the sum of the

series l+i l+l I l+..:..*up to N terms uiiog t".*sive function. IfN is rcad as 5, the series

is:1+11+1ll+1111+lllll- 12+61

5. a) Explain with an o<ample for compile time initialization of 2D array- Describe how

compilier maoages according to the number of initializers and size of an array given

by a user in case of lD afiay.

b) Write a progftlm to read a rvord from a main function, pass it into a fuDction 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 characteiis in upper case. Display the converted sting from

main function.

6. a) Explain need of structrires. How can we create and use a structure within another'

b) Explain dot and arrow operators for accessing the members of a structure'

7. a) If Ptr is a pointer to rser defined type or basic type, by how many bytes is Ptr

inerementedwhen the statement Ptr+r is executed?

b) \L,rite a C prognam tfuaf calls reverse array 0 to reverse the array and return the array

and display thJ element of reversed array using pointer'

8. List different t)?es of standard VO used in C. Write a prcgram to uryite name' roll no and

age of five studints into a disk file name 'STUDENT'DAT"'

g. a) Explain different tvpes of goto statements in FOR'IRAN Pro$ammilg.with suitable

example. wri;; or.ir"r* io rea,l n from user and display the sum of follor,iing series

ti ll nth terms: I +( I +2)+(1 +2+3)+(l +2+3+4)+"" " " "'n

b) Explain with suitabie example .o show how an lrnpiled Do loop works in FORTRAN'

**$<

[2+3]

[2+6]

t4l

14l

[3]

tsI

[2+3I

l3l

t6I

121

[4+4]

t4l
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1. a) Categorise programming languages oo the basic of their uses and applications.

Among them which programming language is C programming? t4I

b) List and define differextt steps to solve the problem in computer system. t4I

Z. a) Differentiate between declamtioo and definition. Explain $tructure of C program with
anappropriateexarnple t4]

b) Write synta:r, example and use of following: [lx4]
i) pindo
ii) scan( )
iii) getch{ )
iv) getch( )

3. Write the difference between do and do..... while'loop and unite the program "to find'
[3+7Iwhether a year'is leaP or not'.

' 4. What is recu#ve function? How does it work? Find out sum of digrt of number until the

number becomes one digrt number.[89]>lp9J- 12+2+47

5. a) Write a program to read a string and rewrite its characters in alphabetical order. t4]

b) A multiqational company has hired 3 sales persons for marketialselling its 3- 
different pnoducB in Kathmandu. Each sales person sells each of these produets.

Write a progarn to read number of each pr.oduct sold by all sales-persons. Calculate

total sells of each item and the total sells of each sales-person. Use arrays. t6l

6. a) Explain about "Arrays within structures" along with programming example. i4l

b) Write t-he program "to understand how stnrctue members are sent to a fi:nction". t4]

7. Write dovm advantages of pointer. V/rite a program using pointer to swap the value of
two variables wtrbre the swapping operation is performed in separate fimctir-'rn. [2+6]

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

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

and also give suitabie example which explain the concept of Formatted I/O. t8]

b) Write the program to convert a binary nrmrber to a decimal number using Forkan
programming language. t4I
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$r4aD

What do you Er€irn by sonwarE'Aa exptain'iibout genbration of programming

languages.

Define the term "Elowchart". Discuss about different symbols used in Flowchart'

Find out final value of q b and c wtrere following expressions are executed

sequentiatly. .

lnta:2,b = 3, c;

a: (bs) + (#b) + q
c--alb?a:b; . -

b:.(a++) + (b--) +4

" 
= 6+|*tr-i

What ae the differeace between formatted and unformatted VO statements? Describe

with proper exarrPle-

Erflain importam of break and default statements in switch stateBents'

write ac program to display followingpattem using unformatted output statements:

P

Pu

l.a)

b)

2- a)

b)

3.a)
b)

141

t4I

t4I

PUL

PUrc

PULgH

PULCHO

puI*HoW

PULCHOWK

4- a) Define'firnction definition" and write the prograrn to find the sum oitwo numbers

using user-defined fi'rnctions'

b) what do you mean by "call by value,and cal! by reference" along with suitable

examPle?

5. Can u/e pass whole array element from flrnction? Write a program to display only those

students infcrmation which are passed. use separate func!9n ,o t** 
.ttre 

resutt 
1-r

student- Tbe infonnation of students like Name' icll No, Address and Marks are passed

from main flrnctions aod pass to functions using array type argurnents'

t4l

t3l

t7l

t4I

t4I

f,,rem. Reguhr
tflcl BE Full llfierts

Programme All @xcept B. Arch) Prss trflartrs 32

Year / Part Ur Time 3 hrs.

[2+81



6. a)

b)

7. t)

b)

8. a)

b)

9. a)

b)

9'd

Explain the use of qpedef of keyboard in structures'

Explain ths need of nested struchre- write a c program to convert data in BS to data

in AD using structure- Use the data difference of eurrent data'

A pointer variable is used to store addrcss of some other variables, however, we need

to qpecify datatype while declaring a poinrer variable. Why?

Briefly explain array of pointers. How are array and pointer related? Give exarnple.

Defite opening and closing a file along with suitable e:rarnples.

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 FORTRAITI with suitable example.

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

mafiices.
' *+*

12)

ll+5I

t3I

tsl

t4l

t4l

[4]

t8l
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,/ Candidates are required to give their answers in their own
{ Attempt All questions-

'/ Thefigures in tln margin tndicate FulI Marks-
{ Assume suitable dan dnecessary.

far as practicable.

QzWhat are the steps required to develop a computer progiam? Explain-

Z. 3f What are relational operators and assignment Eperators? Explain with examples.'- 
Ti R;; ,h" ?olbwing prograrn by correcting any syntactical errors, if presend: Also

show the output ofthe corrected code.

#Inctude <stdiojp ^
iot main ( )'
( : '.':.,:

float root int i : l;
do { sum=2i-l;

print (arYod\n", sum)
i *= SRi

I while (sgn <: L5)
roof : prow (i, l/2);
print (\n%.3P, root);
return void;

)

t3l
tsl

t3I

3 I Write a program to read the number until - i is encountered. AIso count the number of
even number aud odd numbers'entered by the user'

[3+21

t6l
14l

ll +21

t5l

{2+21

t6l

[2+6]

t3l

b) Distinguish between break and continue statement with example.

4- a) Explain how function is defined in C? Differentiate call by value and caii b;r

reference.
b) Write a program using a function thal renrrns the largest number from an an:ay of
. nurnbers that is passd t9 the function.

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

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

'matrix form.

6. What do you mean by nested structures? Give suitable example. Write a program to read
, the lieights of nvo studens and displaythe difference benveen their heights. Use feet and

',, inchis as members of a structure to define height.

7 - a) Compare array and pointer with example.

b) Write a program to read a string from user and use a user defined function to copy the

contenr of the read string into another character array changing lorver case lefter to
upper if any. Use pointe'to process the string.

. 8. Write a program to read the details of book authors and ru'ite it to a file, until the user

- confirms to Lnd. Then read and display the ne record in the file. u,here n is read from the

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

;9. a) Explair, the FORTRAN strucfttre. Wtrat are data tgoes in FORTRA.N.
' b) 'Write a program in FORTR-AN to solve quadratic equation and disl:iay roots in prope.r

forrnat.

t5j

t ;r-el - -.

Progiamme

.;[]E=:
Ali ( Except'
B. Arch ) ,, -

Full Marks 80

Pass Marks 32

Yeat lYsrt lll ii, Tirne 3 hrs.

18l

l-?+ ? I
L- -f

tst
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/ Candidates are required to give their answers in their own words as far as practicable.r' Afiempt All questions.
./ Thefigures in the mmgtn indicate FulI Mtrlcs-
,/' Assume stdtable data {necessary-

2' what do you mean.by operatorc? Explain different operators along with their precedenee
and assoeiativity. write a progrim to count the number of vowels ii u rtrinjyoi, 

"i. 
noa allowed

to use library functions. --- - --""D 
[2-,_2+61

why do we need programming language? writc dow-n.the advantages and disadvantages ofhigh.level and-low.revr,r progryqming ranguages.- write an argoirithm and flow charr rocheck whetherthe give'n year iq a leap -rear or not.[Hint 
^ 

y.ri ii 
" 

l.*p -vear if ir is divisible
by 4 not by l@ and by400.l

What is a nestd if-else staternent? Explain it with an example. Write a program to find thelargest of the three nurnbers using a nested if-elrc sratement.

4 Co;pae while loop, fortoop and do-while loop..write a pro-gram to evatuate the following
series until the difference between the two te.mi is less rhan d..oot.

rlxt\
J.. = r+-+ -+..."3t5!

5' Explain why we need function in programming. Write a function to check whether a
number is prime or not and use the outpgt of rhat iunction to print prime numbers from I to n
enti:red by thi rrser.

[2+3+s]

u+2+77

[3+7J

13+71

U+2+71

?

6. what is a pointer? write down the relationship of array and poinrer. write a ftrnction thartakes stringasan argument and return the numberof iharacters in the string. Also return byconverting the string to upper case. Don,t use library. function.

' How is nested structure fgrmed? Explain 
-with example. write a program ro perforrrr

addition, subtraction, multiplication and division of complex numbers] uare separate
funcrions for each operation-

8' what are binary and text files? Write a progfim to write any structure information in a
binary file andtotead and display;llater . Make a rnenu driJen program to read and dispi
information from file.

;

il+2+71 1

ay

[3+ij

***
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l- IIow will you find out u&efter a grven variable is a thermodpamic property? How are

those properties classified? Give examples-

2. Define tansient energy wilh its salient featmes- Differentiate between molecular potential

energ5r and macroscopic potential energy of a slatem'

3. Show how saturation cgrve is formed on P-v diagram by skelching constant temperature

piocess lines. Skerch saturation qrrye and show atl important points, lines and reglors.

4. State fust law of thennodyoamics for a power cycle and a refiigeration cycle. Write down

general rnass and €oergy conservation equatiom for a control volume and reduce them for

a steadystateprooess.

5. Define entropy. State and erplain second law offherrrodynamics for an isolated systm-

6- Derive an expression for compression ratio for an intemal combustion eqglne in terms of
cylinder dimersions AIso explain how the thexmal efficiency of an air standard otSo c)'cle

can be increaseil with respect to the cylinder dimensions

7. Derive expressions for o-verall heat transfer coeffrcients for a composite cylinder

consisting of t*o layers and subjected to convection mediurn on outside of the composite

cylinder only.

8. A largc chamber is separated into two cornpartuents which 
11e_maintained 

at different

pr"ori,", as shown in figure below. Pressure gauge A reads 200kPa and pressure gauge B
' reads 120 kPa If the barometric pressurr is 100 kPa, determine the absolute P€ssure

existing in the compaurents and reading of gauge C'

t4I

tll

t4I

[2+4]

u+sJ

t6l

t6l

t6l
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9. 'Water (t kd at 0.2 MPa is initially enclosed witbin a volume of Ol m3 and tll: q]TP t*:
o" Jopq as*stouin in figrre below.-Th3 pison witl move utteir tbc pressure is I MPa A

total bcat transer of ZSOO kJ is add€d to the water. Determine the totd wo* dore and

drawihe P-V andT-V diagrarr t8I

t8l

t8l

I6l

a
10. Air at 100 kPa and l30PC enters an adiabatic dilhrser at arate of 1'5 kgls and leaves at a- 

pior*" of 150 kpa- The velocity of the air is decreased from 250 r/s to 50 m/s as it

i^ro through the diffuser. Detemrine the exit temperature of the air and exit area of ilre

diffuser.

I l. A cold storage is to be maintained at -soc while the sunoundings are at 40oC- The heat

leakage rom me surroundings into th9 cold storage is estimated to be 1-35 kw per degree

t"rp"1utur" difference. The astuat COP of the refiigeration plant is 75% of an ideal plant

*oiting bet*een the same ternperahrres- Find the powerrequired to drive the plant-

12- A stearn power plant works on Rankine cycle that operates between boiler pressure of

L61v{pa Ld 
"orrd"*.t 

piessurB of 600 kPa Steam leaves the boiler as saturated vapor. '

The mass flo*'rate of the steam is  0 kg/s' Determine:

a) the pump work and trubine s'ork of the cycle, in kW'

b) the heat transfened to boiler

c) the effrciencY of the cYcle

altt'"effrciencyofCarnotcyclerttxkingbefueensametemperaturelimil

13. A hol room rvall has made of 40 cm of brick on the outside, 12 cm of plastic foam and

finally2cmofthefiieclayontheinside..Theinsideandoutside'.".p:*Ti?f-:#9:9
*a Z|ZO'C respectively- If inside and outside heat lransfer coefficients are 56 Wm'K and

;iv#i"ritn *i conrluctivities of brici<, foam and fire clay are 0.98 WmK, 0.02

WmK and 0-09 WmK respectively' Determine:

t8l

a)
b)

rare of heat loss fiom tire hot room i-f tlre total wall ,.ea is 100 rn2 and

the temperatrneat the interface

t

t ..'

I
I
I
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rers in their ownwords asfar aspraaicable'

r AnsnptA[questianl

' 
lt" iy* in the Drugin indicate FulLil{ork'

t T&cZ,= ilns JIWX, C,= 718 ilhsK' R: 287 J/lcgK' r : I'1'

/ Asswri nitable dataif iecessary'

u, ,-:^ ---*, +l,mrulwornic eouililxirm
l.,*,Jefinc the following terms: ibermodynamic property, thermortynanic equilibrirrm, 

t4]'"lu"rnoaynamrc 
state ald ttrernoitynauric process'

*2. D*f* polytno,pic pocess- Sker$ nolfronic process vith n = 
9' ' 

: 1' n : 1'4 and n = o

on a sommon p-v diagram. Derive -'"*irorion for work tansfer for m isobaric

3. Define: dryness fraction, degrce of superheat" saturation ternperature and saturated liquid' 14]

4.\Mritet}regenemlmassandenergyequationforacontrolvolumeoperatingurder
usttndy stnte mndition. Derive ** *li*"rgy conservation equations for a gas filhng 

t6lr ProG€ssinagasstation'

5- Define isentropic proc€s$ Derive an expression for isantropic relation for an ideal gas' t6l

6. Bdefly orplain ttre working principle of diesel cycle using P-v aod T+ <tiagram' t6l

T.Deriveanexpressionforoveraliheattransfercoefficientforacompositeuallconsistin'tu]

"f*" Uyen suUlecteato convection medium on both sides'

E- A vertical piston cylindcr device contains a gas at apresstrre of 100lcPa The pistou has a

,ass of 15 kg and a diameter of r o 
"*.-pi"is''" 

of 
'nt 

g" is to be increased by placing

some weights onthe piston. o"t"rmio" tt 
" 

io"J u*o.prroi" P-ressure and the mass of tlre

u,Bisht t 
"t 

*iia*ui" tt" p"'* 
"f 
#;;il;;-tt[cflinder t6]

\g. A piston cylinder arrangement,sho}rn in figrne below-contains water initially at Pr = 100

kpa, x1 = 0.g and v1 = 0-01 mr. wrr"rrtt."wrtg^ is heated, it encounters a linear spring

(k = 100 }}I/*,;; ,t i. * volume i; 0:0; ;{The heating contirrues till its pressure is

200 kPa lf tUe aiameter of the piston is 0' 1 5 m' determine

a) the final temPerature and

b) the total worklransfer tSl

"i also sketch the process on P-v diagram

Brck
EO
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10. An adiabatic diffirser hzis air entering at 100 kPa, 3^00 K with 
.a 

velocitv of 220 rnls' The

inler cross secrional area of the diffuser ir lffi;f:il the exit, the area is 860 mm2 and

,"r-ociivi, zo Jr- n"rr"*ine the exit temperahre and pressure of the air. l8l



I l. An air'conditioning unit with a power input of 2 kW has a COP of 3 while working as a

cooling ,nit in r"**.i *a C wilite *o.iing as heatrng^unit in-rrrjnter' It maintains a hall

; i"t. year rorurd which exchanges heat at a rate of O85 kW per degree temperature

difference with the sunormdings- Determine the maxirnum and minimum outside

temperature for which the units is sufficient'

12. The minimlm tempsratuIe a Brayton cycle is 400 K which is one fourth of its maximurn

tempcrature. If the pressure ratio is 9, determine:

a) the networkPer kg of air and

b) the thermal efficiancy of the cycle'

13. A pipe (k = 30 \il/mK) with inner *9 o,!o diameter of 2 cm and 4 crrr respectively is

covered witb 2 " l.y;oiin ot"tion (k = 0.2 wmK). Ifthe insideand outside swfacc of

ttre combination drc at 450"C and 50"C respectively, determine the heat loss from the rurit

r"ogtr, ortrr"pipe- Also determine the pipe insulation interface temperatue'

!+t

t8l

t8I

t6l

'f sble 1: Properties of Saturated \Yater - Pressure Table

kPa

T
0C

P

96.90
100

200
2?,5

250

0.8859 504.59 2A24.8

520-59 2At2.9

0.7t 53522 2001.9 2537-rt27

I'able 2: ProPerties

kPa "C mYkg lJ/Iig 'kJftg kJflig'K

100 (99.63X 1.6e43) (2505.7) (26i s.t) (7.358e)

t00 1.6951 2506.3 26'15.9 7J609

150 Ln& 2582.4 n76-r 7'6129

200 2.1721 265'1.6 2874-8 7-8335

250 2.4061 2733-3 2913.9 8.032s

124.01

550 3.7968

600 4.02'19

650 4.2590

?00 4.4900

750 4.ila
800 4.9519

0-00r060
0.001064
0.001057

0.8848
0-7923

a.7w

3595.8

3705.0

3816.1

3928.8

4043.4

4159.1

504,80 ?2013
520.83 21912
535.49 2181.3

2712-A

of St.am
PT

kPa cC

v

300 1.3162

CIfin)
1.n93
7.5059

730't8

7.8920

u h s

2oo {17024) (0.8859) Qs29A\
150 0;95tr1 2576:7 2768-6

200 r.0803 26539 2870.0

25A 1.1988 2730.8 7970.5

30?1.4

31.16.1

33A7.3

3390.2

1479-8

3571.3

3664.s

8.9690

9.A979

93?16

9.3405

9.4553

9.s652

3301.7

3389.7

3479.4

3s7A.9

3664.1

3759.1

3?M-3

3815.4

3928.3

4042.9

4159.2

4n1.3

8nT
8.9011

9.0201

9.1350

92460

9-3536

600 2.a1a0

650 2.1287

700 2.2443

750 2.3599

800 2.4',15s

850 2.5910

ut u6 at

kJ/kg kJntC kJ/kg

417.51 n51.6
40/5.20I 2097.1

417 Ar
l-8688

I
0-001041
0.001043

i
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/ Candiddes are required to give tlreir mswcls in their oum words as far as practicable'

J Axenptillquestiotts
, ruig** A*u,rrarg" irrdicale fi.lt Ma?*s'

t Neca;lprrv tabla ate dt*fhed heravtilr'
{ Asstme sdtable don ifnecesstY.

t. Definc a ttrcnnodynamic property art fhernrodynamic state' List two imporEnt features

. ofathermodYnamicpoPcrtY.

2. Defile wort transfer and heat transfcr with examples. Also 9r* a mathematical

orpression of displrcement work for an ideal gai ld€rgoing an adiabatic proccss'

3- Explain how saturation curve rs fomred on T-V diagrarn'

4. Define unstcady sfiate work appticatiolx' Dedve geneq Tsland.energr 
**3f'.ulo'

e*rations Or * op* ryrr*, iria.rgriog u pto."tt in which a fluid is beirgsupplied into

a pitm, cYfra"r &r icc thoudt a valYt'

5. Define re&igeralor ed its COP' Explain how fint law aod T*'d 'law of

thcrmo6ynanics *, b, 
"rdiJ 

to malyze the prformance of the reftigerator.

6. Defive an e)ryrcssion of tberrral efficiency of an ideat Rankine cycle' sket& P-V and T-s

diagrams.of the cYcle.

7. Defioe th€[trlal resistance. write the er<prer.ion of thermal resistance for plane wall,

hollow cylinder -d-;;;r. tulor- pirerentiac betrryeen free.and forced convection

withoramples.

g. A piston cylinder ?rr"rgsT:+L as shorvn in figrre b"l9* gontains gas initially at '

pr:pm:l0okpa ard Tr= 20oC. The cross sectional-area of the piston is 0-01 m' and has a

mass of 5otg aru is'#ti.lt *;G on rh" botm. stops. Heat is added to tbe systern rurtil

it tor:ches tbe upP€r stoPs-

a) Sketch theprocesson P-V aodT-V diagrms'

b) Detennine the total'fuork Fansfer-

t4I

t4l
t4l

t6l

t6I

t6I

t6I

t6l

a

15 ou



t

g- A rigid container with a volrrme of 0.2 m3 is initialty filled wirh steam at 200k.Pq 200"c'
t8l

It is cooled to l00tc' 
^,,aca chqnoe srrrt to occur?

a) At what temPeraftre and pressure does aphase change startto occ

b) What is the final Pressrrc?

"i Wfr".r* t"o"tiin of the water is ligid in the find stat€?

i1 Sf."t tr,l" pr** on P-v and T-v ditglt*s'

[Refer attached table fortbcproperties of steam]

10. Air enters the turbine at lMpa anj 322'C with a velocity of l00m/s ad exits at t-00 kPa

Ndn"cwith low \,J*i y. g"", loss from tlre turbine surface is l2ookl/min and power

output of the turbin" it i+OlfV. For an i"fO ,*u of turbine 800cslx' determine tlie

velocrty aoO von-#c Oo'o *t" of air at ttnbine odl I Take R = 2E7 J/kgK u4

crjroos J&sKJ

ll.Air enlers a gas.turbine at lMPa and 1500K and exiss at lo0kPa' If its isentopic

efhciency is 80e/o, d;;;;. the trubine exit terrperanne. ( Take r = l'4 and Co= 1005

jlkgK)

t2. An ideal otro cycle has a compression ratio of 8- At the be$nninq of tbe compression

process, air is at pressure gsioa and tenperature n"c- ?frrd 750 kJ/kq of hear is

tansferred to air during tlr treat addition Process' Deternrine

(i) pressure and temperature at the cnd of the heat addition process'

iiD ihe net work otrtput per kg of airand

(iii)the thermat "ffi.il.'v;ia; 
cvcle' ffake R=287YkgK and Cv = 718 J/kgKI

13. The walls of furnace 4mx3m are @nstructed from a imrer fire brick (k=O.4 y-/*K) "tl
30cm thick, a ruy", oi"."rroi"-uri*a.* innrt*ion (k :0.2 wimK) l0on thick and steel

protective layer (k =-50 W/nllq a mrn thick. Ttr insitte temperature of the Sre brick layer

was measured as soo"c and ttre tsrnp€raturB of the outside of the irsulaion as 50ec'

Determine:

a) The rate of heat loss throug! thewall' '

b) The temperature at the int#ace between fire brick layer and insulation layer, and

"j m" temfuatrue at the outside sr:rface of the steel layer'

***

t8l

t8l

t8I

t6l
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Candidates are required to give theh arsw€rfs in their oun words as far as piacticable.

AaanptAll qttestionb.

Necssart Tablcs are angched here*ith,
Asstue suitable data ifnecessary.

Tatu C r: 1 gg5 SJYflg R= 287JftgL 7- I . 1 for ab.

Explailr how you would find ottwhelher a.given variable is a thermodynamic pmperty or
not. AIso dilferentiate betnrcen stue function and path firnction with examples.

Defne P.olytopic proor. and polytropic index. Find the value of potyropic indot ftir
iyir&oric. reduction ..

Definethefollowingterms, :

a) Saturationpressure .- .

b) $rycrlrcatedvapor
c) Criticalpoint
O Degreeofsuperheat

4. Exptain first law of thcrmodynanics for a iontol m:rss'undergoing cyclic process Wrife

dolvi statements of fi rst lawfor power. cycle and refrigeration cycle.

5. Erphin second.law ofrhqfinody .nmtics for a controi mass with necessary derinAdons.

6. Exphin the working principle of Vaporn compression Refrigeration cycle with
corresponding processes on P-h and T-S diagram. ' .

7. Derive an expression for r-adial steady state heat transfer through a composite cylinder

with trvo different rnaterials with a convective layer on the inside only.

8. At thc inlet and exharst of a trrtine the absolute steam pressure are 50fr)kPa and 5O cm

ofHg, respectively. Bammetric pressure is 76cm of Hg. Calculate the gargg pressure for
the-enterin! steam and ihe vacuum gauge,pressure for tbe exhaust stemi. ffakc
Ps;13600kg/m3 and g=9.81m/s2J , . :

9. A piston cylinder device shorvn in ligure below:contains 2kg of water with an initial
temperature and volumb of 80"C and 0.05#. It requires a pressure of 400kPa to lift the

pison Aom the stops- the sy.stfir is heated until its tempgrature reaches 250oC. Sketch

the;xocess on P-V diagraril and dstermine the total worktransfer.

[4], ,.

12+21

[axlJ

I
I

t6l

t6l

t6l

t6I

t6l

t8l

+



.I0. Air at 90lila, 27PC and 220mls'enters a diffrser at a rdri of a kg/s and lcaves at 42"C.
. The exit area of tlle tliffirser is 450cm2. The air is estimatcd to lose heat at a rate of 25kJls

during this process. Deknninc:

a) the inla area of the diffuser : ..

b) the exil velocity and

"j m o.it pr"ssur" ofthe air.,

ll.. An air conditioning unit havins a COP 65% of the theoretical maximum rnaintains a

house at a temperature of l7'C by cooling il against the srxrormding temperaturB. The

house gains energy at a rate of 0.6kW per degree tempcmture difference. For a manirnunn

work input of l.8kW, deterr.nine the ma<imum sunormding tempcrature for rvhich il
provides suffi cient cooling.

12. The follo*'ing data rclate to-m air standard Diesel cycle. The pressure crd temperaure at

the end of iuction stroke are l00kPa and 30"C respectively. Maximtm temperature

during the cyclels IE00"C and compressioq ratio is 16- De'tertninq

a) the percentage of stroke at rvhich cut-offtakes place

"i ti,"**l-"fficiency. " '

- fj.e l00mm diamets fipe carrying steam is cover.ed by'a layer of insutation

(k=0.06WrnK) hving a thickness of 50mrr', The heat tansfer mefficient betiileen the .

outer surface.of insulation ard the ambient air is 20\UrkrzK. Determine the required

thickness of another insulating layer E=0.1 WmK) ttrat mustUe addeil to rctluce the heat '

transfer by 40% assuming that the heat transfer coeflicient remains ths sairc. ,

tsI

t8l

t6]

t8I

*{.1

i
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/ Candidates are required to give their answers in their oum u|olds as far as practicable'

/ AttenptAll qaestiotts.
{ Ttu igq* in tln nogin indicate Fall Markg
{ Neca;son tablcs are a$adted here*ilh'
{ Asswre suiable data ifnecessoryt.

i. State and explain equatity of temperature'

2. Derive a general exprcssion for the disalacement work transfer for a piston cylinder

device. ebo reauce iffor an ideal gas undergoing isothennal proc€ss.

3. Define quality and write why it is necesary. Derive an exprcssion for specific volume of

a two phase mixture in terrrs of 4nlity'

4. Irrite rhe general mass and energy equation for a control volumc operaing under

*rtlAy stite condition Derive tht;ass conservation and energy corservatioa equation

f";;G; in 
",U.f 

grs is supplied t3 niston cylinder device tbmugh a valve and it can

produce some work by displacing the piston'

5. Defm6 an isemtropic process. Also derive isenlropic relations for an ideal gas'

6. Sketch an ideal otto cycle on P-V and T-s diagrams' Also derive an expression for its

elficiency in terms of compression rdio'

7. Derive an expression for steatly state hcat transfer tilrough a composite cyl'odo

consisting of three laYers.

8. Tluee pressure gauges are coonected to a container consisting of two compatments as

strown in figure below.,If the local barometer reads 760mm of Hg and pressure gauges A

t4l

:

i

i
i
i
,
I

I
I

I

I
t

It

i
i
:
I
J

t
!
I
!

I

I

i
I
I

i

I
I
I
I
I
I

I

t

I

i
!
I
1.

i

i
i

:

i
I
i

i
I

i

t4I

t4I

t6l

[6] .

and B read 250l0a and, I 50kPa resPectivelY, determine the

compartnent and reading ofpressure gauge C. flake p:l3600
absolute pressure in each

kgim3 and g+.8lnr/s'?1.

t6l

t6l

t6l

A

C

9. A closed rigid container of volume 0.5m3 is placed on a plate' Initially the container holds

two phase mixture or*torut"a fiquidruaterand saturated water vapor at initial pressure

pr=100 kpa with 
" ;t 

lfi-;f tolo'. anoft""tiog, the pressure in the container is Pz=l50

tir.. pru* ,l," p_v ana T-v diagrams ofthe heating prccess anti eietermine:

a) &e temPeralure at each state'

b1 '.he mass of ihe vapor present at each state'

ixrp rnt anached tiblefor praperties ofwaterJ

t8l

ocr
tl



10. An adiabatic diffuser has air entaing at lookPa -300K with a velocity 9f^z-!0mlsrTh1

inlet cros sectional ;;idr" diffr; is l0omtrF. At the odt, tte area is 860 mm' ard

velocity is 20rls- p"i"*io" the e:sit temp€rature and pressure of the air' [Take c"=1005

J&gIqR=287YksKl

11.2 kg of water at 100oc is rnixed with 4kg of water ata0oc in an isolated system'

Calc.late the neat 
"iurg" 

h enaopy due to-ilre mixing process- [Take specifrc heat of

rvater, c=4.18 kJlK]

12.Airisusedasthewukingfluidinasimple-laearBraytoncycleihathasap*os.ryryi:-qf
12, a compress* il;ilp"*t r" of iOOIC and a trxbine inlet teurperature of 1000K'

Determine rrr" ,"qui,ed-*il, nol, rate of air for a net power output of 90MW. AIso

calculatettrermul"ffi"i*cyofttrecycle.[Take9=1005Jlkgl(R=287JfuI(51.4]

13. An arterior wall of a house comists of 10cm of cornmon brick (K=o'8wmK) followed

by a 4cm layer of gyffipra.*er-r+.f wmK). what thickness of rock wool insulation

Ci=O irOS Url*fl Ji"rfa UJ 
"aaed 

to reduce the lreat kmsfer thouglr the udl bv 507o?

I

I
!

I

I
I
I
I
I

I

i
t
t
I
a

I
II
I

I

i
I

!
:

;

t8I

t8l

t8l

t5l

Properties of Saturated Water-Prassure Table

P

hPa

T

eC

11

olnc

v1s

,r?ng

v.

,rffig

Ut

iJltg

up

hng

lrs

**g

h1

hlkg

hE

N/he

ht

Ultt

Sr

N/kg-X

s6

H/hg.X

ss

Nlkg,I

t00 9.612 0.m1043 l:6933 1.6943 417-41 20883 25A53 4l7Jl

t0132 100.00 o.(x)lu3 1.67n 1.6i37 4r&96 20t7.t 2506.1 4I9.06

125 r05.9 0.00r048 13742 137s7. '14{:5 2068.9 25r32 {44.3E 26t5.1

r50 ll 1.3$ 0-001053 l.l5E4 r.I595 {67.02 toSLa 25I9r4 467.18 72232

r?5 116.07 &001057 l.uw r.0038 186,t9 2037J u?,.7 487.0E 22133 7.t?t't

im 120_2.1 l[{rI(l,',tll 0.8848 0.88t9 JUJ9 fiirrlJ 25Xr.1 50{.80 7.1272
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r' Candidatesdre $ve thcir ansrcrs in their oum words as fai as practicable'

{ Attemptil,Eteslions
r' TheJigwesintherwgin

{ AsswnesainWeilda

:.
l. Differentiate:betnreen the microscopic and maboscopic view point in thermoAFautic

withocamples. i . r.
2. Dfferentiut" t"t*"* th stored enrrgy aod trmsient elrergy with e,xamples

3. Define pure substance.ln*pfuio noo, satrration cun e is forrred on T-v diagram'

4. Write doum ginerat inetgy equation for a heat accbanger, condanser, comn'r€ssor,

enaporator and thouling valve.

5. Derivg an expression for control mass formulation of second lar ofthermodynamics'

6- Sketch the cycle qr P,v and T-s diagranE for an ideal Diesel qTcle md derive an

orpession foi its cfficieocy 1o t€rms of compression ratio ud c*t-offratio.

7. Differentiate betrre€n iteady state aod rmsteady state heat-transfl' Derive an expression

i";J*dy state heat Un#er thmgh a composite cylinder mnsisting of hnro diflereot

materiats. 
i

8. A piston cylinder an4ngement with nro set of stops is resf:ained by a linear spnng

(lFl2 kll/m) .r ttoiuftfig,re below. Thc ini]ial pressure o{the.gas is 500lcPaand the

ilG-;Art fi [-ft tdpllon is 1000 kPa. Cross sectional area of"t]re piston is

0.05 rnz. Heat is *ppfLt.t",ft".'gas tpdl its press,re reaches 6000 kPa Ske*ch the

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

t4I

t4l

t61

t6l

vt

t6I

l6l

t8I

0.it m

. r .i
0.2 m

a:.
9. A closed rigid cpntainer with a.yohmre of 0.2 m1, initially contains a mixture of sanrated

iiquid rvatei *,1 *,r*t"a *"t* *po* at a pressure-"lt-q 1Il3 witir a quality of 40olo'

I{eat is added to tf,"lyrt"* Imtil its pressureieaches 200 }Pa- sketch the process on P-v

and T-v diagram and determine,

a) The temperaturc ateachstata
b) The mass of vapour pres€nt at each state'

"j tf tfr" heating is continued, determine the pressure at which the container holds only

saturated vapour. 17l



10. Steam enters a nozzle operating at stedy state with Pr - I0 br, T1 = 4ggog ard veloci{

of l0 rn/s. Th rt -, Aio* *6r* the-horizonAl adiabatic aoaJe. At ths ociL Pz= l5
bar and the velocity of 1075 m/s, The rnass flow ratc is 2 kgls' Determine the errit aea of

the nozzle.

I l. 4kg of water at 25oc is mixed with 1 kg of ice at 0"c in m isolated qrskm' calculate the

e.hange €ntropy A* to mixiog p*t"ttlgf*" Iatent hed of ice L:336 *i/kg specilic

heat ofwater C = 4-18 &inrg,k]'

lz An itteal Brayton cycle bas a pressure ratio of 12. The pres$ry and tcraperature at tbe

compressor inlet ; 100 kPa and27"C respectively' Tt *ryhy tcmperature during

the cycle 1200"C. If the mass flow rate is 8 kg/s, determine the poucr output and

efficiency of itrc cycle- [Talce Cp = l '005 kjlkg'k' T = 14]

13. A square plate heater (10 c,m x 10 qn) is inserted betneen two slabs having the same
--'"ioJ 

,""tio"rf ,r*r. fn" left slab is 100 mm thick (k:50 W-/mK) dfre riglrt-slab is

50mmthick(k=0.25WmK).Thcheattransfercoeffcienlsforleftandrights}abouter
s,rface are 250 wi*zi *a'50 win2K. respectively. The arnbieu air ternper*rne is

25'C. If the rating ofthe heater is I kW' determine'

a) Temperature at the heater surface

b) Out€r $xface temper*tre of*"n t'* 
***

t6l

t6I

t4

VI
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Furodarrental and HeatTransfer
Candidates are required to give their answers in their own words as as practicable.

{ Attempt All questions-
{ The figwes tn tle margin indicate EgWMb
/ Steam tablq.are ottsched hg@fi,
{ Assume suitable dota if necessty.

l. State and explain zeroth law ofthermodpamics. Write down its application.

2. Derive an orpression for displacement ofwork rmsfer.

3. Define the term saturation curve for two phase mixturc, @"li$ and moisture

4- Depve general enerry conservation equation for confol volume.

5. ,flefine reversible and irreversible Process with reference to entropy.
.li

6.jt 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 tansfer with their types and specific differences with them.

8. During operation of a li& it can be subjected to a rnaximum gauge pressure of 500 kPa If
it is designed to lift a mass upto 900 kg what sbould be diameter of piston-cylinder?

g. A pistOn cylinder device with a linear spring initiatly contains water at a pressure of
4 Mpa and 500"C with dre initial volume being 0.1 ffi', d shown in figure below. If the

piston is at the bottom, the system pres$lrE 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 ofHzo
b) the final temperature and volume, and

c) the total worktransfer

t4l

tsI

t6I

t6I

t3l

t6I

t6l

t6l

10. Air expands through an adiabatic turbine from I100 kPa, 1000 K to 100 IOa, 100 K. The

illet velocity is l0 m/s and exit velocity is 100 m/s. The power ouput of turbine is

3600 kW. Deterrnine mass flow rate of air and inlet and exit areas. [Take r = 287InkK,
Cr:1005 J (gK] t8l

11. Steam enters into a twbine af ZNfPar 400"C with a velocity 200 mlsec and satmated

\rapour exits &om turbine at 100 ldPa with velocity 80 rn/s. The power outPut of turbine is

800 kW, when mass flow rate is 1.5 kflsec. Turbine rejects heat to surrounding at.300K.

Determine rate at which entropy is generated within the turbine. t8]
{il:3247.5 kJ/kg, sr=7.1269 kJ&g}

12.An air standard diesel cycle has a compression ratio of 22 and expansisn ratio of ll.
Determine its cut off ratio and the efficiency. t6I

1.3. A hollow cylinder with inner and outer diameter of 8 cm and 12 cm respectively has an

inner surface temperature of 200oC and the outer surface temperature of 50oC. If the

thermal conductivity of the cylinder material is 60 WmK, 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. i8l

t8I
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Subjed: - Frmdmentals of Thermodrinamics and Heat Trarlsfer

r' Cadidates are rcgfood to give thcir ansurcrs in thEir'orrn umrik as far as practicablc.

r A$efriAANDs.
/ Ttufigtr"^r in rtG mgb irdicate FulI Marks.
{ Nrcson fu tcpichcd h*cvith
{ Asswnc sfiaNc dm {nae.s*o1t

I . Define tfrernodynmic propcrty. E plain intcnsive and aCensivc property witlr otamplcs. t4]

2. Define potyrropic proccs$ sletch polytoplc pro€sses y1t I : 0, 
-1, I -and o on ?

com*ooP-VOagam-periveardenprossionforworktradsferfoflnolf'ronicProcess.'
i

3. Derive an ocpcdEbo frr the ipecific viilume of a trvd phase nbare in t€rm of quality-

Which takes mce crry to v4porize I kg pf satdiatdil 
-l$uia 

wryer at l00pC q lZVCl
why?= ; i

4. Dcfine a cyclic Proess. Dcrive first law of tlrermodynamFsifor:a;;conhol='lt-
godergoing a cyctnc pnocess. AIso write down thc $atements for a porwr cJtEo atld

refiigcratimqda ...-----:--- , -

5. Dtfine hcat GogilB bca pump and refrigaator. Explain how first and-second law'are

applicd to &ffih;p.tfd.rr"* of hat engne.

t4]

tq

l4I

H
6. Explain th t1rytiry principle of a Brayton cycle. Skach the g]Tcle on FY and T-s

-dg."r"-all c"dtL '"ti*i* of is efficiency wiih pT c*stne ratio' tql

7. Deqive the ortrall }gat tader coefEcient for composite for plmc walt consisting of two

laycrs with cmvealnoiuotn Saes. t6]

g- A pison-qfindcr daice couBim 0.05 m3 of a gas initially at f00 l(I,a lt frto-*sl-"
ti"; .F dg Sat has a qpdng constant of 150 kNlm is touching the piston but exprting ii,t'--.-.-.-" -'

force on itlow 1ca ls-transfcmea to the gas, causing tb piston to rise and to oomprsss

ihe spring mbll ihevohme inside the cylinder double.s,If the c,ross-sectional area of the

plr.il"ozi-',0a"*i*: 16I

i) The finalpressne inside the cylinder
ii) The totaluru*doncbYthe gas

9. A piston cylinder &vice shovm in figure below colrtain 2 kg of HzO with an initiat

temp€ratre and vplusre of 80qC and 0.05 m3 respeclively. It rquires a prEssrrre of 400

kPa to lift thc fson from the stops The system is heated rmtil its temPerature reaclres

250eC. Sketch ihc pcess on P-v and T-v diagrams and detdrsine $e total work transfer. ,:,lsl:

I
I

i

I
I

H:O

I

a

a



t

10. Air flows at a rate of I'2 kg/s through a TmP1essr: 
*ttTtq at |00 

ttpa 25"C' with a

velocity of 60 n/s # iffi * 1OO-tra 
t5trC, with a velocity of t20 m/s Heat lost by

the compresson a iil'"*r"::*ai,g is estimated to be 20 kJftg calcul*c the power

*d;i" ai"" oe conpnessor *-{ry:l* to inla and exhaust pipes"
-gfrf" 

n = 47 l/rgL rmdc, = 1005 JftgKl

I l. Frvc kg of ndsr at 30oc is mixed wfih I Kg of kn atloc' lyumins th poccss of

. mixing is adiabatic iirA G ifug" fu €ntgey' Iat6rr1 beat of ice - 336kJ/kg" CP for

wuer=4.2kl/kgL

12. In a Ranlcine cyclc skeam lcaves the boits and ertcrs the turbioe at 4Mpa' 400"C' The

condenser pressrre is l0 tiPa Detcrmine the cycle cfficiemcy'

13. A steel pipe baving an outer diagram -of-4--*, 
is mairtairpd at a ternperature of 80"c in a

room where tf," *rUl*t t .p""it* is 25"C. The enissivity of ihe snfacc is 0'8 anil the

: convection beat tran6er coefficient betrreen tne snrface *d uit is l0 Wm2K' Determine

i ;;,&&t ffi-,fiilffi; ;Y:- rake o = 5'6?* r0{ dm2kt

t8]

18I

t8l

t6l

jl,

,

I
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/ Candidates are rqguired CI givc their answers'in their own words as far as practicable.
{ AnemtAllEtestioru.
,/ The figur* in the mrgln ittdicate Full Marks-
{ Neibsom tablcs aie attachetl hcrewith.
/ Assitme Suilable data if necessry- : . : " 

.

-
i
I

I

t
t
!

:

l

I . ' State and explain Zeroth law of tlierrrodynanrics. Also rarite down its ap,plication. :

2. Compare heat and work with stritable examples. hove that work is a path flinction

3. Define pure substance. Explain why quality is necessary to define the state of a trro phase

4. Differentiate tietween steady state work applications and sleady slate flow applications.
,Wiite doum fhe function of nnbine and nozzel. Derive governing equations for them

when *rey.oqerate un{er steady state condition. 
:

5. State, second lay, of thermodynamics for an isolated system and define entropy

generation. Dffereirtiate between rbVersible and irreversible pr-ocesses with refCrence to

enkopy. .

6 Explain rlie woiking.of dimplc vapoi comgessiol re{riggration cycle with corresponding

7. Derive an expresbion fpr: stealdy state heat transfer through a composite cylinder

by a linear spring
piston but exerts no

stops when-heat is
9.81 m/s'l

r4l

t4l

t4I

:

t6l I

t:!

8.

j.
'1, j'
I..t...l r.
i.'.
I

Eram.
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Progremme BCE,BME,BGE
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PassMarls 37
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s

9. A piston cylinder device shown in figure below contains water initially at a pressure of
tZS kpa with a quality of 50?6r. Heat is added to the gr,stem until it.reaches to a tinal

tamperaturp of g0O'C. It takes a prcssure of 600 kPa to lift &e piston from the stops.

Skeich the process on P-V and T-V diagrams asd determine:

i) The mass of HO in the sYstern and

i) The total work [ansfer

0.07

0.3 nr

t8l

a

10. A piston cylinder device shown ir, figtre below Contains 3-06 kg of air initially at a

r#peratgri of 34"C. Hea! is supplied to the systenr unlil it reached to a_final tgqperature

of 950"Cand a finai pressure of 5 MPa Sketch,the process on P-V and T-V diagrams and

. determine the tolal *ork transfer and totai heat. trartsfer-'fTakg 'R : 287JlkgK and

c, = 7l8J/kgK] t8l

0.35



t,

l2.The compresion ratio of m air standard otto cycle is 8. At the beginning ofrbe

comp,ression process, the pressure and teqnper-atue :{ T-T:, 100 kPa and 20"c

,"ro[,i*fy. ff," U"a *Ara pcrkg of air during the eycle is 2000 kJ/kg' Determine:

l)Thepressrreandtem.peratrrreatthee'dofeachprocessofhecycle
ii) The therrral efficiencY

iii) The mean cffectivcPressure

[Take R = 287 l/xg-k lrdoi = 718 Jftg]l

13. A gas turbine blade is.modeled as a flat plate. Therlrermal conductivity- oi t b]d:
'maierials is l5WnK and.its.triclmess is 1;5mm..The upper surfatn of th.e blade 

-is
;rpfi-ffi g35gs at i000"Clnd the lower'surfaceiq cooled by air bled of the

"oior*ror. 
Ttreleat tansfer coefficients at the upper and lower surfac'es of the blade are

iitidwLtr- *a 1500 lv/lnzK respectively. Under'steady state conditions, the

1fr*"r,*, at the upPei' srnface of the blade is measured as 850"C, determine the

temperature ofthe coolant air. 
:
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Tabte l: Properties of SATIIRA'IED WATI:R - Pressure Table

.itr. I l.i

9rr.,'il

I rI).(X)

r05.S)

I I l.-'18

rJi.6l

I 45.s4

147.94

r., ilil itl tl

u.rirtr,li'

r,.([rl0.li

0.ml04t

ri.urrosr

r,.(xllli$l

0.0010$6

0.u11088

!.lgtltll

l.6rr.i.i

1.ct?i

l.]742

r-tslH.

0..16l.|

0.415?

0.{139

l.ti6')s

l.6tlli

t.6717

t.3752

t. i ie5

tr.{62-i

0.4168

0.4140

tiii. I I

.ll7.ll

4r896

144.?5

d6?.02

(ili4 47

6 t3.91

622.93

655.48

ir;tr.l)i

(r$:.? I

(ri,t(r il{

?t,ri!|.j.

20E7.1

2068.9

2052.d.

lgltr.ir

ivl t .z

19i4.7

l.E}?r8

r90$.9

i $..i;..j

1$Xn:

I Xl.i.lt

15t,5.7

?5u6. I

25 t 1.2

?519.4

25)1.5

2i55.6

256,14

liir l.i

lSal').r,

li7l..l

q

hJ/kgK

t.2696

t.lo27

r.3069

r.3711

L4338

t.T7o

6. l2{7

6.05b2

6.A4i6

5.9100

5.7E94.

i.t tst

7J589

7.3545

7.284t

7.2232

6_8961

ht
kJ/lg.K l.J;kg.K?

liP*
I

r)l I

i{iil

101.32

!?5
150

+00

425

4i0

475: '!!t)94
--.::: .: '-r.
5gg I ;-lJI.87

6rlr) l5tl.lt6

6i(,. l6l.l'tl'

5!0 ,. 155.49

Tttit' I (rl 9lt

0.00109? QJ{15

tr.0t)l lol o-il li
ll.ix!l lt,i {1.}!li

lnttll llrlg O:''1.:

u3!26

t).J I -i(r

il.ltr?{'

ll ,11.1$

6560s '20963

i,?ii. ; I liliiu0
(\\ ). ir l{f5 s

6,)?.!i lr,()5.r,

1,1it.i

?760.?

276i.3
', '

9i li 4.s28f,

,{-7699

.4.?t54

6-?(rC I

6.7330

6.?A?9

r .96] l

1.tD25

'l-
hl hh

li.lilg LJ/kp hJ/hg
llrr u..tlr

kJ/hP k.ltLg L'l'kB
rhl'1

,n't/Lg rr'ltg . mlkg
.$ti.]ti

rr7,5i

tt t9.06

444.1E

467.!E

tilt{-91

614.37

r265,1

e2t?.6

2256.6

224A;l

222h.2

2 133.6

2t?5.9

ab'ri.t

2675.7

.2.6E5.1

2613.4.

27.1it.5

Tnblt 2: ProPerties ofSupcrlreated Slearn

h,l/lg.K
(lis.8oi' (0'31

t3-i51.51

0.170$. .55r-{.
-.36i{i.{:

2?52.8 t).qtl00

3it6tJ. l ?. 16q)

0.r520

{} }9:!8

r).43411
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-Frmdanrental and HeatTransfer

r' Candidatesa,erequircdtogirrctheiransnarsintheirotmwsrrdsasfaraspracticable.

{ Thefigares in the mugin irdicste, Fitil Ncrb-
{ N*erp,orv fiearw and toblrr orc ettghcd heT.wilh
{ Assume suitable data {necessary.

l. Define thermodynamic equilibrirur" E:rplain reversible and irreversible proiesses with

2. Define internal energy, porentid energy, kinetic energy and - total enblgl o.f a
thernrodynamic system. Also differentiate between microscopic Dotential; ener.sr ?pd-' l,
macroscopicpotentialenerry. :;'.; - :' 

:,....,,-;:---.. t4] *
3. Define saturation pressrrB, saturation te&perature and critical point Write:down:the

,: '.' 
,

a) Specific volume of a saturated liquid (Vi), f " 
l ' 

.

b) Specificvolumeofasaturatedvapor(Vg): ' :

c) Change in specific volume due to evaporation (Vp

4. Stae and explain conservation of e,tergy for a contml volume.

5. Dfferentiate between themral and rnechmical irreversibilities. Expiain why most of the

real processes are irrercrsible. AIso orplain how they can be assumed ro be reversible.

6. Explain with the help of neat diagrams the various processes of any Rankine cycle and

derive an expression for its efficiency.

:[41.*

!'

:'

t4l .

16l, .

.,i

t6l

t6]

a':l

:i

7. Derive an expression with appmpriae diagram for conduction heat transfer through a
composite cylinder tube consisting ofrbree layers of different materials. t6I

8. A piston cylinder has a diaureter of 0.1 m. With an outside atmospheric pressure of 100

kPa, deterrnine the piston mass that will create an inside pressure of 500 kPa. What would

be the n"* prrrrrr" if the piston mass is balves. [Take g = 9.81 rn/fl ::: t6]

9. Steam is contained in a closed rigid conuiner. Initially, the pressure and temperature of
the steam are I500 kPa and 250eC, raspectively. The temperature drcps as a result of heat

transfer to the surroundings. Determine the pressure at which condensation first octurs
and the fraction of the total mass thal gas been condensed when the ternperatue rcdihdb

l00oC. What percenrage of the volume is occupied by saturated liquid at the final state? t8l

10. A piston cylinder devices shown in figrne below contains water initially al 105"C with
qualtty I0%. Heat is added to the system until it becomes saturated vapor. It takes'

pressure of 1000 kPa to Iift the piston from the stops. Sketch the F-v, T-v diagram and

determine: t8I

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



I,

c) The total heat tramfer /r?ey'r the anached rabrefor properties ofwaterJ

: 0-0i

m

a

I l' 2 kg $'ater at l00oc is mixed-with 4 kg of urater at 20"c in an isolated systern. calculaterhe ner change in eirrropy due to *rI uxing ild,G#;pecific heat of *u,", ,c=4.l8kJlKl , .:

12' An ideal Brayon cycle has press,re ratio of 10.-The temperaturc of air a compressor andturbina;inlets:a* 300K and 1200K pgpectivery, ilffi;;t*rra efficiency andmass flbw oti-or i'.grtr.d ilT;u""init ;;-;d or 80MW. [rakeCp = 1005-J/trQ.Itt=t.t1.,X- 
.

13. A 200 mm diameter 50m rong pipe qrrying steam is covired with 40 mm rhick of hightemperarure insuration-ft = 0.r wm) ura :o *, thi.k [il*"]lp.*,ur irsuration(k = 0'05 wm)- The inner aod outei surfaces of tne ins,,rffi'tuy", ar" at 400oc and40oC respectively. Detecmine:

a) The rate ofheat loss fr,om &epipc,
b) The temperature at the interface of two insulating layer.

t8l

t8I

l6l***

i

I

I

i

il
:l

I

i
I

:
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Stfiiect: -Fimdamental of Thermodynamics and Heat Transfer

r' Candidates arc required to give treir ansrrcrs in tlreir own words as far as practicable'

{ AnenFAllqwstiow..
{ I'hefgral.es kthc rtwginindicae Full Mshs'
t Necrrrran tabta erc aaaqhed hcrewilh-
r' Asstme s.itoble dato if necessary.

l. Ilefirc macroscopic and microscopic viewpoint an aplied to the study of
&ernodynanics. Also tist their features

2. Define stored mgy and transient en€rgy- AIso list tbeir features.

3. Define quality. E plain why it is necessily to define tbe state of two phase mixture' Also

derive an exprcssion for specific volume of atwo-phase mixture'

4. DifferentiaE betrreen steady state and unsteady state control volume. Derive mass and

crnrgy conserrdion equation for a procs in wtrich gas is bcing supplied to a rigid

cylinder.

5. Write dourn the similarifies and differcnces between heat prnnp and reftigerator- Explain

bou, first and secold laws can be applied to amlyzr the perfonnmce of a heat pump'

6. Sketch ideal Vryor compression retigerati,on cyctc ard orylain tlre prooesscs m Ph and

t-s diagram. Also urite an expression fu tbeoretical COP of tk cpk usd as trcat pump'

7. Dfferatiate betneen 'fr€€ aud forced convection with examplcs Write doun the

orpressions for th.rmrt resistance for a plm wall, a hollow cylider and convective layer

of lluid-

8- The device sbwn in frgrrrc below has a free rnoving piston betrreen tle two &amb€rs'

The initial total volumeJof A ard B are equal with vi = tOO -'/kg and vB = S0 m'/kg If
lhe piston is rroved so that x is one-forrtlr of the entire length, detennine the linal specific

volumes ofcbambers A and B-

= lm3

9. A pi*on cyclilder arrangement shoum in figrne below contains I kg ofwater initially at a

pessurg oi t trlp, aad a temperature of 500pC. The water is oooled uofl it is compleiely

com,erted into sanrrAed liquid. It rquires a pressure of 400 kJa to suPport the pisto-n-

Sketch tle pecss on P-v and T-v dr4rms and determinc tlrc total work transfer. (Refer

ttre attachcd table for &e propcrties ofuraer)

t4I

L4l

14I

t6l

t6l

t6l

t6I

t51

t8I

a
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l0.Stearnat0.4MPaand200.Centenintoana<iiabaticnozzlev,,ithavelocitvof50mlsprrd
Ieaves the nozzl" 

"t 
o'iM;;;; "itr''" *r*itioiis "'i* 

n"tt*iot ts1

o?).' tr'#;trffiffi*hYT* orit diamerer. (Rerer the atrached table for the

"' 
;G;ofsteam)

ll.Workoutprtofanidcalengineisatges.rhelearrcicctedbyit.Determincitsefficiency.
If the sink,*rp"rarrrrJi#.^* by 300PC, it".rn"i"oy reduces to 60%' Deternrine its 

tst
source and sin& tanrPeratures' :

l2.An air standd Otto cycie has a.cory1sr ratio of l0' At the beginniry of tlr

comp,ression *to.i" i,*"*. ,oo rc',,p.""n,," are 100 kPa arrd 20"C respectively. Tbe

,"t*p"t** during the cycle is 2000 K' Deteminc'

a) The plessre and tcrnpcramre at the-endofeach process ofthe cycle

b) Theihcmrat"fr*;;;GJ;Cv=7l8rrrggl= t'41 t8]

13.Aihickwalledh$eof$airilesssteel(k=19wm"C)with2cminsitlediameterand4cm
o*ter diameter is 

"o"-J*.,itt, 
a 3 cmlayer-oirrbi* insulation (k = 02 Wim"c)' If the

insidc and outsidc ;iljfrr"*; Jr tt- ** *. ryintai.ed 
at 600oc and 100'c'

Calculatc rhe heat ##ffi;"if*g,n. ,fuio omf"t the ttrbe-insulation interface 
t6l

temPerature. *ri

I

i
I

i
I

i
I

I

I

!

I'
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.rl

Subiect: - Fundamental of ThermodYnamics and Heat Transfer

r' Candidates are required to give tlreir answers in thcir owrr words as far as practicable.

{ AttenptAll questions.
{ Thefi&res int}emwghtindicate Fall Mafis'

Necssam tabtlr, are aflaehed herewilh.

Assne saiiable data if nec ess uy

l. Define thermodynanricBroperty. Differentiate between state function and path function

with e-xamples.

2. Defme total cnergy. Differentiate between stored encrgy and transient energy with

examples.

3. Define quality andunite why it is necessary. Sketch saturation curve on P-V diagram and

also show constant qualitY lines.

4. Differentiate between steady state work application and unsteady state flow applicatiors.

Derive mass conserrration and energy conservation t4uations for a process in which gas

contained in a rigid cylinder is being consumed during cooking'

5. Defioe EnUopy. Dsive an expression for ehange in Entnopy for reversible heat fansfer

and reversible work tansferprccesl

6. Differentiate bctrryeen gas and vapor cycl'es. Sketch P-V and T-S diagrams and layout for

Brayton and Rankine cYcle.

7. Writc down exgrcssions for &errral rcsistancc for a plane wall and a convective fluid

layer. Use thcrnto derive overall heat Uansfer coefficient for a plane subjected convection

onboth sides.

8. An oxygen cylinder having a yoluure of l0 m3 initially contains 5 kg of oxygeL

Determine thaspecifrc volumc of oxygen in the cylirder initially. During certain Process

3 kg of oxyg"o is consumed. Deterrrine the final specilic volume of oxygen in the

cytinder. em *etcU tbe amount of oxygen that has been consumed versus the specific

volume of the rermining in thc cylinder.

D. A piston cylinder device shorvn in F'igure P.9 contains 2 kg of water ioitially at a pressure of
SOb IcPa with a +ulity of 2Qa/0. The uater is heated until it becomes a saturated vapor. The

volume of t5g syslerr when the piston is at the upper stops is 0.4 m3* Sketch the process on P-

v and T-v diagrams and determine:
(a) the final presre, aod

O) the total unrk tansfer . lRefer tlrc attached nbles fot the properties of steaml

t4l

t4I

t4l

t6l

t6l

t6l

t6l

t6l

t8I

SfgurgP.9
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*

*fiiti"r#fi!#1ji{:'js;Ji,r:'ffiffi'li:'3"f ':"#i't"t?'7-}*,
of ttre air- The inlet a

iO-[" *r, tcmperatrne of the air, and - --, t ,tnt(and c, = 1005 ]
(b) tire 

"*it 
* ortri";;;j; ii'*' n = 287 ] lksK and ct" = 100s J/kgI0

I l. A camot en gine- operates between Y: ::1":ff #Tffitr Jtt"#ffiffi*"' 
fy$#";l-ff I*ilffi"fHil,i,?,H;.i,JJ"m.i",.y, 

*il"" temperature 
r8l

and the sink terrPerature'

12. An td:11::*iffifl*.Hd,[1T]:-ffi $J**: 
minimum and morimum 

ts]
temPeratures are :

i) The net rvork Per kg of air

iir n ",t'"*"t "ltTJ ;irT""fli:#; ideat compressor and turbine.
iii) Compare both of these tbr a cycte wtu' '"'

[Take 1= l '4 and cP = 1005 Jfte'k]

13. A steel pipe having an outside diameter of 2 cm is to bc t-o'1"9 with trvo layers of

insulation, *"n r'"1'1'G'""'iitrt'"* or r 
"'n' 

fr'" ;;; conductiviw of one material is

5 times that of *j"],f;* **J"p ,l"l rrr" rrrr* *iouter surfa"ttemperature of the

compositei*'tutiol"li"ffi""['y,1bv;;-ftntagetheheattransferwillbe
reduced*n* tn" i"trlrlirriuiiog,,"tdiit;";H;ittt ptp" than it is awav from the 

t6I
prpe-

t62-92

164.98

167.79

170.44

+**

ofSATURATED I9ATER - Prcssurc Table
qt
Lil{C'K LJkg$

t

kPe l.
T
oc

t.9631

t.w25

?.0701

2.M&

4.1699

4.i154

4.6642

4.6t61

lJrkg.K

6.7330

6,7079

6.6E45

6.6625

550

700

7s0

E00

h hr

kJ,lq kJ/kg ht'E

684.42

691.35

709.59

72123

2075.8

20q6.0

2056.6

20d.7.7

n@2
n613
n66.2

n&-9

ffiiIq-: -zxz's

683.71 1885.2 2s69'9

596.58 187s.8 ?sn'4

?08.?6 1865-E 25?4-6

72t31 1E56-1 21'.r6'6

0.001 104 0.2915

0.001108 0.2?17

0.00llll 0.2544

0.001I l5 0.2393

0.296

a2T/,!

0r555

02404
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t4l

2AT2

Transfer

/ Candidates'are required to give their ansurers in &eir ovrn words as'far as practicable-

and

/ AnemPtAllqn*ions-
/ Iheigures in tln margin indicate Fill.Marks'
/ Nei*sam tabls arc attached heren'ith'

, :{ . Asiune suitable data dnecessary' ' :

i) Constant'volume cooling process ' : ' :

iil Constant temphrah[€ heat rejection Focess . 
'.. . . .

2. Di{ferentiare bet$.een heat transfer and work transfgi. Derive thE mathematical expression

3- Define pure substance. state twq pro,perty rules and giia examples.' .

4. Write down general rhass conservatign and energy lgnservlion 
equations for a conrol

,oi;;. Arco"r"a,r"" them for a coptirol volume oper4ting under unsteady state 
:"l"to':-

5. Define refrigerator and its coP. Elplain how first 
^lTv 

and second law of

&ermodynamics can be applied to andlpe the performance of the refrigerator.

6. Differentiate between powel cycle and refrigeration cycte. skerch P-v and T-s diagram

for ideal otto and ided dieiel cycles. Also write down the expressiom for their

efficiencies.

7. Write down the expression for tharmal resistance for a hollow cylinder and cormectrye

nuia fuy"r. Use them to derive overal!. heat transfer coefl-rcient for a hallow cylinder

subjected to convection ofboth sides'

,gf-#.#pirton+ylinder device shown in Figure P.8 contains 0.05 rn3 of a gas initially at 200
ffi-- kp", At rhi; stare, a linear spring that has a spring constant of l5O kN/m is tgchjng th.e

piston but exerting no force on id. Now heet is transfered to the gas, causing &6 piston to

rise and to compress the spring until the volume inside the cylinder triples. If the cross-

sectionat area oithe piston is 025 m2,determine the final prcssure inside the cylinder.

t41

t4I

. '1 i i

.': tsrit: , :

t6l

Hl'

t6l

t6I

t6l

e=-qsffif



$

6i$ea rigia conteiner with a volume of 0.170 m3 is initially fiiled with steasr at 
-200 

kPa' 300t.
* 

iiir-*"r.d to 9ooc. {81

{af At star temper*ure does a phase glrange start to occur? : - ' : ' t- '

i"i fVn , mass ftactit of the r*ater is liquid in ttre final state? lRefa the attached tablesfor

:tlerya4erties o{xeaml

ffio** rs.lc.s) is contained in a piston cyiinder device slrown in rrgure p.l0 [itia[y a 
3ot;;;;"fg0"0tpoandaremperiture ofllTaC.Thereisaheattransfertg\Vsqunti.t

ir"-t"ip"r.*" reac6es to 52zt6 . h rakes a pressure of 1500 kP-sto Iift tlre piston- Sketch

*ri p.*"o" on p - V and T - !r diagrams and dcterminc the total work and heat transfer in

U" ir*"o. [Tats n = 297 I lkSI( md cv = 7a3] lkgKl 
.

E?,I#.f-**

ll.AheatpumphavingaCoPo!|Id'l"insabuildingatatemperatueof24"Cby
supplying heat at , ,it or 72000 KJih whcn the surrounding is at 0"C' The heat pustp

runi iril in a day and the electricity costs Rs l0lKwh'

a) Determirre the actual and minimum 
"hecretical 

cost per day'

b) Compare tUe actual operating cost rvith the cost of direct electric resistance heating'

12. The prBssure and temperature at the 
.end 

of suction stroke are 100 lcPa and 27"c

reqpectively- f*oi*"*'tffirature during the c-vcle is 1600"C and the compression ratio

is 16. Detennioe:

i) The percentage of stroke at rvhich cut-offtakes place

ii) Thetunpemture at the end of the expansion stroke and

iii) The thermal 
"mti"o"y 

[Take 1 = I '4 and R = 287 Jikg'K]

13. The lreat flux at the surface of an elecUical heater is 3500 \V/#' The heater surface

temperaare is 12OJC when it is cooled by air at 50"C- V/hat.is thq average ccnvective

heat transfer coefficient? what will be the heater temperature be if thc power is reduced

.olu"rrt*, flux is2500 W/m2? j .

t8l

t8l

***
t6I



Table I: troperties of SATURATED WATER -rTemperature Tabrc

oc . kPa

?

t43.24

t6g.o2

q str

hr&Cx hl/kg.K .kJks.K

105

lr0
ili

.," I
0.001052

0.t10t056

r.2095

.1.0359

ij2loq

r.0370

461.t9

482.36

l6t-34

482.54

2?3,A.0

2216.1

2691-3

2698.8

[.4i85

l:4735

5.8200'

5.7098

7.2386

7.t833

2456J 25t?.9

2041-t .2523.s

T.4bIe 2: Properties of Superheated Stesm

P

kPa

200 ( (0.885e)

.0.9597 
.

1.0801.

r.1988

1.3162

.h

kJ/ftg

2768:.6

'2870.0

2970.s

3071.4

kJ/kg:X

7.2793

7.5059

7,7078

7.8920

.uT
tc

200

250

300

s

(7.

2s76.7

2653.9

2730.&

2808.2

650

700

750

800

8s0

2.1287

2.2413

2.3599

2.4755

2.59r0

3389.7

3479.4

3570.9

3664. r

3759.t

38 r 5.4

3928.3

40+2.9

4r59.2

42Tt.3'

8.901t

9.02At

9.1350

9.2160

9.3536

!,

vr

m?kg
:v' 

" 
' vr'

m'lkg nr/kg
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4

-Fundamentals of and Heat Transftr

r' 'Cfldlidates 
are required to give their msnrcrs in thsir own words as far as practicable.

r AttWtAllgaestions.
{ Ilc figw"t in the 4argin indicale Full.Mdrk.
t
{ Assuie'suttable data if necessary' -

l. E:glah different tlpes of thermodynamic systems with oramples.

2 Difcrentiatc betryeen heat,hansfer and work tartsfer. Derive the mathematical opression

forwort transfer for an ideal gas undergoing iss-thernral process'

3. D6frng qusllty and moisturb cortemt Derive an oryression for specific volurne of a two
phase mixture in terms of quality.

4. Differcdiare bctween steady state vrork ryplications ard steady state flow applications

with oramples. AIso write the firnctions and governrng equations for m adiabatic turbine

and diabaricnozzle.

5. Define heat engine and heat pump. Explain how first lau' and second law of
th€mrod,.Eamics can be applied to andyze the po'formance of a heat prrp.

6. Skctgh an ideal otto cycle on P-v and T-s diagran. Derive the a<pression for compression

ratio interms of cylinder dimension 
.

7. Dcrirc o.expression for overall heat transfer coefficient for a'h,illow cylinder zubjected

8. Th€c pressilre gauges are connected to a container consisting of two compartnents as

sho*a in figrre below. If the local baroneter reads 760 wt of Hg and pnxswe gauges A
a66 B rcad 250 kPa and 150 kPa respectively- Determine the absolute Plessure in eaeh

coryarkrent and reading of pressure gauge C. fta&e ftre = 1360Q kg/m3 and

C=9-81m/#J

I4I

t4l

t4l

t6l

I6l

t6l

t6I

t6l

C

-:Fjgure El

9. A rigid vessel having a volume of 0.4 nr} contains 2.0 kg of liquid rrater and water vapor

mixture in equilibrium aI a pressure of 250 kPa. Calculale:

i) Tkvolume and mass qf liquid
ii) m" volunre and mass of vapour
iii) Temperan e
iv) Enthalpy
,f Ifiti"'tot"a rmtil its pressure rached to 350 kPa, what will be its qualiqB

[Refer the ctached table for properties of rvater]

I8l

I
I

!

Ij

!

!
I

I

j

I

!

I
I

I
I

I

i

I
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10. Air *t* 
" 

oomPressor operating at sfagy Yte 
at 100 l<Pa 3Q0 K and lea* al 1000

tcpa, 4m K, m" ,oirri"ii ao* ltr or rirl tr," oit is I -5 #/min The work consrned

by tbe cmpressor ";il;;** "I* 
Neglecting the-1ff'ects^lf rytmtial 

and kinctic

earg:1, eermine &e h€at rmsftr *tq 
-io fil-' lrate R = 287 J/kgK md

Q:1005J&gKJ
ll.Aheatprmpbeatsahouseintbe-wbtera4th€nlBveniestocoolitinthestrmmer-Tbs

rooB tcr,0pcraturc ,#il;.-ta in tbe wr$er and 26"C in the sunomer' lleat tansf,er

rhrough the walls ;ileiI-fr-s il oti1n"t"a to be 3000 kJlh per degrEe r€mPcratqc

;ffi;b*rl"* the inside ind outside'

i}Determinethepowerrequiredtorrrrritinthewinterwtrichwhenthloutside
t€Dpcrdure decrease to 0"C'

ii) If the rmit l, ,* ffi J"it *.:::calculac'in (i) througbod the vear' detennirc

the maximrm o'ttid" s*o'o t€mp€ratue for n&ich the house can be maidained at

26"C

12.AireDterstheconpressorofaniil€alBraytoncycleat!00kPa,2g0Kwithavolrrmeuic"'#;;;;;;r;.;;;;; ratio f<n 
"yit" 

is l0 and the maxim,m t'mperatwe

d*irg,f," cYcleis 1500 K Detsrmine:

il The tbermal cfficiency of the cycle

li fi: ilffi ;;;;a;rrp* thit is consumed by trre compressor aud

iii) ThenetPowerouPut

ffuk" CP = 1005 Jlkg'K' 1= 1'41

13.Ahmlongst€elPlate(k=59w/.11)iswellinsrrlapdoniBsides,whileitsleftsectign
is maintaiued at t20iCand thc rigtrt section is cnpi'sea to arrbieot air at zCI"C' Under

steady state *naitioi,*.-ruffirryle.irscrted at the middle of the plate gives a

temp€raturE or roo{]b"to*o" the'yalue of cmrvection heat trarsfer coefficient fot

convection heut *tE U"Juo' fie dght section of thc plate and air'

t8I

t8l

t8]

t6l

,l'i*

- '--"1-"'* '" 
--

Pioircrtics of SATURATEDWATER - Prcssrirc Tablel i'

q

0.8933

0.944t

0.9E7E

l.@61

6.936t

6.8231

6.7!6
6.(An

7.829E

7.16'n

7:!144

7.668$

s,

t
25 6{.9tc

30 6r.l14

35 72:luJ
4a 7i.81:I

90 ,6-713

100

300 133.56

32s 136.31

3^s0 !13.89

375 t.li.tl

lor.l2

I:696
r-39,
r.3069

t.3741

t.433E

6.12€l

6.0562

6.0476

5.91m

-t.7E94

7.1943

?.35E9

7.35{-5

7.2S{l
1rt\?

t25

r50

r05.99

t.clzl
r.zotp

t.7?i3

r.7i3l

5-3200

5.3645

5.t:?.,

5-164tl

6.9vZt

6.9554

6.9.107

6.9177

I
I

I
I

I
I

I

!

I
:

Er ut tlr

271.9'9 ?345-4

289.30 2335'3

1M.32 23"6.4

3l?.64 2318'5

?62q.6

?6?o.j

2616.t

216iL1

3i7-59 2l.5E.E

-?04.?E 2168.C 147?'3

1?t.97 2190.3

2E9.17 2l7E-4
6.2038

5.22EE

4.5252

3.9930'

6..20*s

5.?,2%

4.5?62,

3.9940

0.0010?0

o00l@2
0-001024

0.c0t026

0.00t041

o00t043

0.001043

0-001048

o-00t053

1.8688

1.6933

t.(;127

t.1742

i. t-s8l

1.8693

1.6943

t.67tt
r.375]

1..1595

405.1 I
{17.4 I

4r3.96

4,44.25

$7.fr

?!97.r
2088.3

2f.187.1

206s.9

2052.4

?-5m2

2505.7

2506-l

?.5r3.2

2519.4

.rc.5.20

4t7.5t
4t9.06

444.3S

467. tS

-265.1
2?,57.6

2256.6

2240.7

2226.X

2675.1

2675.7

26S5. I

3693.4

56r;61 2163:7

-573.39 2 155.(j

x+.+r zi+z.uI
sg+.go lt+0.0

27?r.il

27!2.1

n35,6
_r94.56 1956.7 2551.3

irr.zp tgsz-e

r973.i ?546.3

5E{10 l9(ra B

0.0010?3

0.m1076

0-0010?9

0.o0t0gl

0.6048

0.5509

0.5232

0.4903

0.5620

0.5243

0.4914
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t. State and explain zeroth tay of thetmo&ynmic3. Write down iS ryplimion.
2. Difltrentiate betneen stoad eneqgy andtransient energy with orampleg

t4I

t4I
3. Deftre saturation pressre ard saunation tsnperature, Erylain n*y iiodlity is neccssary for a

4. DcriYe general ruass *r*n*ion'and enagrconservation equations for a con.fiol volume.. t6.J

5. Define mhopy and iseatopi. pro*d=6oir" detail mathernaticai exfnasion fon entqpy .

relation for an rd$rl g,as iserms ofpressineand ternperature t5i.
6. Skctch the Rantct*nes cycle on p-v ad T+ diagrams and derive an exptssion-for its

.j:1' ..:, M .

-,'.,',eftrcrency. i ;. t6I

, 
' i.7,,, Derive tbe expiession for o'verall bed trasr coefEcient for compositc plane yall consisting

-, 
,, . ,gf two leyers and subj#ccnvestiyecaedium on both sides. , t6I

' '$,, At fre'itlet ard exbaust of a r.:rbine the absoiute.st-anr pnessure are 6000 kPa arui 4.0 cnr af
. . ,'Hg, iespectiv'ely. Baronretic prsssure is 75 on of Hg. Caiculate the guage pressure fsr Se
,.:.,.1-,,ent?ring steem anri,thevacrnrn gaugepre€ine for the exhaust $eam. (p*= 13ff0 kglm3 and

'g, Apiston clinder arrahgeoent qhoum ia figrne below contains water initially at Pr = 100 ,

. (k : IOp kMm),.At this state vplume is 0.015 #. fne heating continues till ir pressure is
20OkPa. If the diameter e'f$e piston-is 015 m, determine: '. i8]

the final temperatiire aed
the total vvorktransftr

10. Air enters into a turbine at?l'l]P4 400'C and with a velocity of 2@ m/s and encis from the
r'urbine at 100 iiPa and ! #C with a velocity of 80 m/s. The power output of the arrbine.is

frrrb::i= su;il.::, i::iei a+d.:::it d:e-i::ters. flake Cp : 1005 J/lcg, k and R =287 iikg.hl t8]

a)
b)



Id

I L .d pistot cylinfu d:vice shown in figurc below contains I -5 kg of water initially at 100 kPa

with 10/o of quality. The mass of the pi*on is such ihat a p'*sure of 400 kPa is requireC to

iift tire piston" Ileat is added to tbe system from a souice af -500oC until its temperatur€

rcaches 4G0oC. D*emrine the total eobryy generation during the process. 18l

a

12. A pawer plat+perating on an ideal Brayton cycle delivers a power output oi 80 MW.The
. minimum and mrximum temperatrcs duting cycle are 300 K and 1500 K respectively. The

presstneatthe.ini*andoritare l(DkPaand l4@kParespectively: t8I

ii; Oeteunine &e power output from fre turbine a.'rd

iii) llla ftactionof the turbine powEr output is reqpired to dsi're Lhe comp:essor? ffqke
Cp=1005J'/kgk,T=1.47

13. A 40 m lcng *eel pipe (k = 50 W/mK) having an inside diarilsicr 40 r,':nn m,J cutside

diarireer I ?{, mm is covered wi*i tivo laleis of lnsr:iatioa. The ia.1.'ci !n c.*:rtic; r';i*i: pipe is

30 mnn thic.k asbestos (k:0.i5 T'/rmK) and the la1'ernext io i:-is ?0 mni ahicr::regnesia
(k : 0.1 T/im^K). The heat trandbr coefficients tbr the ir,si'ic and ourside suii=aces are

2/t0 \Yi#K and 10'Wim?K respectively.If the teinparat:re af tire st**i'n inside ihe pipt is

. 4D$"C and the anablent airterirpoaiur-e is2:"C. Deterrni:re t5i

i) The insidqoverail heat trilnsfer coefficient Ui,
' ii) The oubide overall heai transfer coeffcient Uo

!ii) The heat tansfs rate using U; and.

iv) The heattansfer;ate usingUo

*++

I

t:

I

;.

;t
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Att*nptAtlqtestioru-.' :

ne isroes i, int *rgn inilieate Full Mark!'

ieffiarv tablcs ire aficheit herewith'-'-'t

t.
l;r
!

t;

l:

ii
i!

li'
i'
I
t: ,..r.

l: '
ll
I
t,
t,

i;
l;
ii
i,
li
i!ii

li'
l:
:i
1i

!:
!

l!

'l '2;' Dtrerentiae ben'ie€o heat transfer i

,l',., 3, Exliaiq satinetion cure of tw'c-phase :au:truie oa T-V Utry
....::tjorrrrde*eigyconsirvationequationsforacontrcll

o 
ffjf.T:"-fm [5; ;.,.i ;i;;;i 

--;il; 
o i.,uqing uii* "*i"av 

state co ncri ti'rn'

' ,, 5;' Defire #*py. Derive expiessions fc'r chariges in entropy for reversible heat transfer $nc

''" r rwarsil'le ricrk azrdr processes' 
-!--:ir'6r **;; i"i o"o* c,ycle on.P-v and T-s diagra*s- Also derivE an expression for its

effrciency io hrms of pressure ratio'

i, Der,.v: for therriral resis^.eace of composite yJali .osrng ebcric analogy. .

,g.A15kgpistoainacylinderwrtt{iSgeterof0,l5misloadedwithalinearspringandthe

fone on the piston u.iren it'is at *,e roil pttLig" 
"f 

tht 
"ylinder 

ad for the state shown'

.thepressure is 300 kPa r,;itb uoro*.'li'ot'i;i:Th""X'lve is opened to-let some air in'

causing *" p;.t.'o i*'** 5 *n:' ri-d t#;;;;;;"*t 1r*" g :'9'gt *'s'l

loj

t6j

t6l
i{l

i.5l

Air suPplY
line

Exam. 80 i:lffi.t1,i,,,i. t .'
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3Timer/nYearlPa*



I

9. A piston c1-lfuder ds,'iee sbo*n ia fg.re belc',r csnlei.s 2 kg +f lIzO *:th an initia!

temperature aird volr:me of 80"C *a O.OS rni respectiveiy. It rcquires. a prcssure of
, 400 kpa to- lift-the piston Aom-tbe- $ops. The-system iS lBate.d until its temperature

reaches 2-i0"C. Si"t"fr the process on P-rl and T-v diagrams and ditermine the total work

t8I

!

i

:

i

i
i
i
I

:

l

:

I
i
I
I

i
I

I
i

i
j

l

,:

;

:

i
I

;

;
;,

i &. Air e;r,pands tin ough an a<iiabadc turtrige from I ffJ0 kPq I 000 K to 1 00 liPa, 4C0 K' The

inlet vrlociry is lOar/s lr:hereas'x:t I'elocity is 10Lr nr/s. The po'$.,er oiltput cf the t:sbine

is -160{, kW. Deternite the rnass flow rre of air and the inlet and exit cliarnetersr.i-Ta-re

R. = 28? J&gKand Co = !Qrl_5 J,tgK].

Li. P,n air cc,nditiodng unit lvith api,*er aput of i.5 kEr' It has e CCil 'f 3 vi-i{13 rvoik*g

as a cr*-tiag +r,:t'iic*rLrae, *i4 rrfuie lr-oriisg as i:eating uni; is rvinier' 1: .i:rein'iei::s r
. bali et ?2;C .lear aiouec! r,.,lich e::'3be.gss heat at 5 ials of 0-8 ki* per asgi*e

:grn ria1r$ it:erenee rvit-C tbe sur=oindirgS. Dsernd.ue ile in::.timt:ia a"rrd i!:e r-!ai:r','-:rc

cuisi<ie temp--rit'.::e fc; vrhich'.ais unit is s-,:f,rsient.

I2.A P.iliiine aicis has a bailerxo;kirg 3t a Pres'sure of 2 I',{Pa' Ti:g;:axi::ru::i arrd

rnininiu:a temper.rfifies during the cl.cie are 400"C and 50"C respectively. Detertr:ne rire

efiicie ,c;; crf tie c),c!e and compare it *itib. that o,ithe Carrrot cycle opera-t.rrg bet',v:en tire

s-a.=-r.e ten:perairiis lifiiits. [R.'-f*; a*ae.]"=d table fs; the p;cpe#ie.s i:f steeml

i3. .4. ?.5 cm thi,:!i plate (k = 501Y*r:IQ 50 cm by ?5 cm is maintained at -100oC' iieat is !c:t

fri:inrheplates'.rfacebyconveciionandiadiationtothea:rrbientairat20.C..Ifthe
emissivityof tre surfase is U.9 and the canvection heat transfer coeftlciefit is 20 Sr#K'
detennine rhe inside plate tempera.l.ne. [o:5'67 x lO-s W/:nzKai

i{.
T"J

iGt
i 'j

!-<tiul

lai':
t\.1
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FuaCamental and Heat Trans&r

s in tbeir oltn words as far as prac-ticable,/ ftnfiPfes are re-qr.rilred m give&eir ansre'ers m IBer o$,:n worss a

J Atte@Aaqueitions.
/ TIxfWes in the r .r,argin indieate Fall *{arlg'
/ ' 

Necg/s,[ry tabils are gtteckel h*ewil*,.
/,4ssww suitable data ifnecessaty.

l. Meotirra fiie characteristics of thunodynamics trxcperties. Differentiate betlveen

futffip*C, *d e*rensive property of r.hermodynaraics *ith examples'

Z. .Derirre urathematical eupression tif displace.nrerrt work anc simpiiff it for a @lytropic

[4j

L-rlprocePi

. 3, DefiEthe foilowiug terps: criticql por-+t, quality, enthalpy, specific heat of au ideaj gas

': i' ' ei cor$ant l'oiu:::e-

, ':,4,tE*pir&tlof:istlare,of,ir*:-irfi.r:,1-*sar."i*i'uect-irihrrlm*;si;:idergouiga*'icliitr+ceslr.

I S. iiefu erx.cFy. De.i:-r,e i:faii n:athrliiica! eltlli;:rision fcr entrol'y :+iiitiu';'s 0:" ail i;*ei

'D-,?1i 
l' '

' .: ''-:5, .{smpr= spa.ii iear..icn ald tompressicr. i5i::+r, englrie- Skete''J' P-V a'ri 1''S ria'gierr's

+;.:ii ,, ,iorttw- :.

' '7. 
Dehnetirraeai resistance. B,rrrre iieian srcpression for thermat resistances fcr a plaire 

"veii,
ci.lii*beJ iayer aurd convEctive layer of a fiuid.

8- A cylh*ier encleses a gas witi apistor as sho-rvnin Figure P-}-Tl,e erea oipistli": is
-- 

O.oi={ i*"'i" atmosc,h$io Dressure to be 0.10i lviPa and the lccal gra'itntic'**!

accehation 
"t 

g.Si;i- li tti wright of the pislorl is 490'50 }i, what i-' 
-t|1Aas

piessu.:.; Wiri .,lre 
g..as jr"rru.* change *th* g". ,,r}n re beneeth th+ pistea is dcable?. i5l

tr';-,,-o I' ?
{ llai } r .-

9. 'A rigi$ ccntai:er wit*h a soiurae of G.i?0 r"r3 is initlally filled:with stear'r a: l50C k?I"

20O"C-It is cooladto 100"C. Detercciae

a) T,ifzl:':'ii:ss r.,f the systfill
b) FiEai pressui€
*! U=, frsir-ior-, *f -.ha liq-+iil in thr,-= fii::l state

i',.i-.;+ ::e:;.:i- ..i.-:i li-ritCS.i ..'rn i'-V ai'.:l i-V iii:tgre,-:ii.

i}i:-k:' ;*: :.i i.r,: r:t'- -:';.1.'r fr; ;-'.r';p':;t; : s :' i :;ie x- j

Cas

t8l



l0.Niucgcir (3.iC kg) in the piS-cn - cyi'nrier device shcurn in Fig,:ne F.3 Lres an initial

:]ress.re of 0.? IlPa and te-:f€ia+-r: r-.f ?C"C. E::=ryy_ is acdei u::iil tlle pistoa ju-st

- reaches tle uper st.;ps *-he;e thf toral'roiume is,i-015 rnt. it ia.kes a press..lre of 0.4 M!.a

Cv:743 ficg.Iil

Ffure I'-3

i i. .B.n adia+a:ie s::ai:i :'-uiiiit h.=: aa i;l.r.tv:pi+ ei{lciercy # 7f:n1 acC '-r!':t:iles "".irT;'iee::
? }.,'.,Ja ':,:ir 

i;. j ji .lrt:;. Tle ii:lrt te:ni:,emture is 18G"C. 'irlti n;rss il*,''' re.l.': is ,r.qrl'i,,i
fcr tit iii.:'lli:; {,.';,'t1..ii of .r 

-ijii r.iY'.i E::*.gsi','s rv'eai r:l ti:-':, iui::in'r r'c# rr':+;::' -'.il ii:-:'

::'ti.:rili:t c..;.itrit':l :;..+o:edi j i,:.+l'n: Do*s ii i,tcu: in rils ;:ai-:?

:ii.An ir3,=i g:-: :r;l*:.:r.ri *-rii f,:r-:'.€:.j'ul'lri:t iiiii k.1t. Tn;..,".ei1.:i:l:-i::iraiiiu:i i.: s:.1i. i'i:.t:

-*c x.t-b i r,.: r:;. il i:ei ;e:l j t aii'.ii:li: i s i 0r-1 " C, r..ei :;. ;:t i n.:

a)' ilgs.=t**s+: ;ie*:;iie :irfs
h) Coriules;r:wuti.

r!)'Ii:errriai'=:;'l.ci,:.c;r

[Take Cn = i{i05 ifigK a,-r,i','= i.41

!3. A sta::Car'i cast i:an pipe iriri.:; liiarreter 5C rxt a:ri ?..5 nm ihii:k is iils*lair'.i *:ti. 85

,perce.i:t maerresium insr-riatic,a. K = 0-CI2 Sr,'rn"C. Te;np*ra.iuis at th'+ int=fa.te b,':t'lee;
the 1*.i;ie r*.j tls ir.s':!atii--,t :s 33ir"{.. Jhe eiic.+'abie h*at lass t}rough :he pip: :r {':iC -i.oi::

lengii; of p:_=e z.:':i !*z'*re sai=iy; the tarr,p:;ar',::e .;i'*rs outsi.:ie su;;ii.,'; oi ilsulii:i'.-r:'i :iii:sr

no,: r;lcre'i i.-lii'C. Da?-ermi:e

a7 i'.:i i: r i ;'t'i iln'irici.l:es s c:" ;lrsui E ti ;n requ j rc C ar,'ri

b) Ti:t tei:::e=.tu,'e cf ii--ide s,:riace of the pipe a:.surning its theimai c.laductivity

2t1#i;:t."C.

tsl

i5l

: Ll:

,!

isj
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04 TRIBHWA}.IUNIIIERSITY

INSTTTUTE OF ENGINEERING

Examination Control Division
2070 Cleiha

.,

Eram.
I-e?eil BE FulI ll{rdrs 80

Programme
BCE,BME,
BGE Pasc IUrrf$ 32

Year/Part uL firre 3 hrs.

',.., , ,' ., $-

Fr.
;.-. - l,

'":ji;"'... -

8.

Subject: - Frmdamental of Thermodynamics and Heat Transfer (ME{02)

/ Cmdidates are re+rirert to give their answers in tbcir ormi words as far as practicable.
{ AnewtAllqueaions.
,/ Thefrgwes.inthe?nogin indicate Fall Marks-
J Nessov tablrs ate dached herewith.
J Assme suitable dataifnecessary.

l. Erylain the difference between path function and point firnction with otample.

2. Defireheat tanfmmd work transfer- Also mentiou similaiities and differences between
heat and work.

3. Define pwe substance. Explain why property tables and charts ae necessary.

4. Differeotial between sqady state asd unsteady state analysis. Write down geireral mass

conservation md en€rgy consvation equation for a steady state process and reduce them
fu an adiabatic turbine.

5. Define isentropic plocess. Derive isentropic relations for an ideal gas and an
incompressible subsance

Sketch the cycle on P-v and T-s diagrams and derive an expression for its'efficiency in
terms of compression ratio and cut-off ratiq.

:-

Derive ocpressions for inside ad outside overall heat transfq co-effieient for a hollow
cytinder subjected to convection meditlnr on both sides.

A large charnber is separated into two comparhn€,rts w?rich are maintained diffrent
pr€Esures as shoum in figure bclow. Pressure gauge A reads 200 IOa md pressure gauge

B reads l50l<Pa If the atmospheric pressrne is 100 kPa, determine the absolutc pressure

existing in the comprtment and the reading ofgauge C.

t4l

t4I
t4I

.t ... ,.:.

[6] ':

t6l

t6l

t6I

[6]

9. A dgid container with a yolurre of 0.170 m3 is initidly filled with sream at 200 kPA
300"C. It is cooled to 90oC.
a) At what tempirature does a phase change start to occur?
b) lUhat is the final paessure?

c) What mass fraction of the water is liquid in the final state?

AIso sketch the process on P-v and T-v diagrams. [Refer the attached table for
properties cfsfeaml - .

t8l



I I

10. Air flows at a ratc of l2@lstlnough a compressor' entering at 100 tJ,a' 25"C, with a

"*io"ity 
of 60 m/s aod le8'ing at 500 tcPa, l50oC, with a velocity of 120 rn/s' Heat lost by

the compressor,o tU" on Laiog is estimated to be 20 klkg- Calculate.\poYg

i"q"io"a ,o at* the cmrpressor and diameter of inld anil exhaust pipes' [Take R= 287

'JlkgK and c' = 1005 J&gK] 
r maintains a house at a

11- An air conditionuitha\ringcoP 50qls of the theoretied natinur
i;p*"r,*" of 20"C by ;11og it again the surroundiug t€mpeldure' The house gairs

gjt" arate of 0-8 tWp"ta"gr"" temperature differeuce. For auanimum work ioptlt

ofl.8K}Y'determicrhema:rimumsrrroundingt€'nPera.ftreforwhichitprovides
suffrcienl cooling-

12. T\e compression ratio of ao air standard ouo cycle is L At the beginning of the

compression pt**t, rt" pt"tsry and.temperature 9f q-T." lry kP-a and 20"-C

i*ptrir"fy. th" t; ,AA"a po kg T durnlg the cycle is 2000 kJ&g' Determine the

pr"""* ."0 t *p.*t* at the end of each process of the cyctg the therrnal efficiency

and the mean effective pessure' [Take R = 287 J&g'k and T: l '4]

13. A steel pipe hfuing an orrside diamgler of 2 cm is to be covsed with trro tuvtf-?f

insulations, dach 6,i,i,* attickness df t cro. The average conductivity of one material is

5 times tUat of tne oth]er. Assuming that the inner and outer surface t€mperafire of tlre

**p"rit" insulation arq fix"d, catc"luT uy what percentage the heat transfer will be

reduced rvhen the trrc"i*rr"t"g materialsis nearer to the pipe rhan it is away from the

P,*' 
**

t8l

t8I

t8l

t6I
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04 TRIBHUVAN TTNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2070 Ashad Yeer.r Part t!t Time

Exam- - Back
Lcvel BE FuIl Marks 80

Programrue
BCE, BN4E,

BGE !
Pass Merks 3?

i hrs-

Subject: - Fundamental of Therrrodynamics and Heat Transfer (M8402)

/ Candidates are reguired to.give their answea in their oqri words as far as practicabla
/ AttemPt AII questiorts.

/ The figtres tn the mogin indicate Full Mark.
/ Necessorv figuru arc ofiached hs*eith-
/ As:sune suitable data if mcessuy-

,y St t and orplain equaliry'of temperanre. AIso state zeroth lau'of '.hsrinod-r.aamics-

2- Derive an expression for wort E-@sier foi an-v prc,cess on a pi-s'.oc cyliader device.

Reduce it to get &e acpressioa for work transi'-r duriag a polyropic process-

, Y Define pure subsunce- State and explala "slatepostulate"-

4. Differentiate betureen steady state *ork applications and steady state flow' applications.

Write dovrn the functions of a thermal trrbine .and nozzie. Also derive governing

equations for them vihen they operate under st&dy state condition.
- 5. State the entop-y change statemeot fsr a conrol volume and derive an expression for its

entroPYgeneration- ' '

,: ., . ,,1', , 6. Skctch an ideal Otto cycle on P-v and T-s rliagrams. Also derive an expression for its

i efficiency in terrrs compression ratio.

77 Denve the er<pression for. overall heat transfer coefficient for a composite plane wall\/ consisting oftwo layers and subjected to convective rnodium on both sides-

8- Air (0-01 kg) is contained in a piston cylinder device restrained by a linear spring

a) The temperature at which piston leaves the siops and

b) The final pressure. ftuke R :287 Jftg. K p.s,,: 100 kPa and g = 9.81 rnls2]

f00 runr

r4]

I1l

t4l

Io]

[6].,.,.,
i . .:'i

t6l

150

Air
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9. A pi$rcn cr-hd€r dr*ix with a linea spring iuitially contains water at a pressure of 4

fr4p" *a :OO"C riiir ri:e hidai volune beiug 0-l 83, d in figrrre below. The system now
cools r'.rnl Sc pessrre reacires 1000 tpa- if rbe piston is at the bottom, &e system

presgxne is 300 E'a &erch rhe process on P-v diagram and determine &e mass of HzO,

&e finai t@paase aod voirrrne and the total rvork transfer- [Refer the attached table for
prop<ties of st=E'l t8l

IQ-Air flows at rde of i-2 kg;rs ilrough a comPressor, entering at I00 kpa, 25"C, ririth a

velocity of 60 nl's ad leaviug at 500 kp4 I50'C, with a velocity of I20 m/s. Heat Iost by
the compressor to the srrrounding is estimated to be 20 kJrkg. Calculare tbe power
required . to drive the compressor and diarneters of inlet and exhaust pipes.

[Take.R= 287llkdK and cr= 1005 J&gKJ- t8]

ll. A rigid vessel consists of 0.4 kg of hydrogen initially al 200 kpa and 27oC- Heat is
g"ansffi to the system frorn a reservoir at 600 K until its temperahire reaches 450 K-
Diterrnine the heat tanSfer, thcchange in entropy of hydrbgen and the amomt of entopy
produced- pake.c,: 10.183 Jfl€K]. t8I

12. An ideal gas turbine cycle produces I5 MW of power output- The properties of air at the

compression inlet are 100 kpa and I 7"C- The pressr:re ratio for cycle is I 5 and tbe heat

adtled per kg of air per.cycle is 900 KJ&g- Determine: (a) Efficiency of cycle (b) The

rnaximum temperah.ue during the cycle and (c) Mass flow rate of air. [Take 6 = I.4 and

c, = I (X)5 JA<g.kl t8l
13. A fumace wall 300 mm thick is made up of an inner Iayer of fire brick (k : I WmK)

covered with'a layer of insulation (k : 0.2 \il/rrK). The irurer surface of the wall is at

1300"C and the outer'surface is at 30'C. Under steady state condition, lemperature at the

interface is measrned to be i 100"c. Determine: t6l
a) Ileat loss pcrunit area of the wall and

b) Th thickness of each laYer 
*r*
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TRIBHWAI.IUNIVERSIIY
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Erem. liritrl,rr
millLeYel

Prognmme All except BAR 32Prrl Itfirrlo
3 hrs.[tit!I IYcr/Prrt

6. Integgate:

Subja: 1(sH 401)

r' Cedidates re roquired to give tkir answers in their own wotds as fr as prrtioablc-

r' AfieaptAllquesttow-
{. All Etesttotts cory equol rwks
r' Assme suitoble dotaifwcessuY.

l. State Leib,nitz's thorem. If y = a cos (lo9{) + b sin 0ogr) then show that

**r+ (2n +l) xYo+r x+ (n2 +l) Yn 
: 0'

Z. ,qppif Gf^"i;'r *rtes to nna'tle expansion of C sec; as far as the term in f.

3. State L'Hopital's nrle. Using it enaluate -'ir[TF
4. Find the aslmPtotes ofthe curve

(x+y)2 (x +{+ 2)=x+9Y -?

5. Show that for the "ll$.5 *"i = 1, the radius of curvature at the extremity of the major

aris is equal to half ofthe Latus rcctum'

cosx&r

[*-tffi-.)
7. Apply the rule of differr,utidion under integal sign to evaluate: r ryd.x and

hence dedtrce ,hr, f* T* = l
g. Define Beta an Gamma finrctiors. Evaluate: Ji *a.fP - I a*

g. Shorr&at the area of the afioid&-j4=tr it#
OR

Find the volume of the solid of revolution of the cardoid . = 611+cos0) about the initial

line.

10. Solve: ,*rr= xzlost

11. Solve: y:'Jf +ZPxwhere P =X
12. Solve: fr+ I**ZY : eusirtt

13. sorve: .#-r* .r*=i
14. Derive the stantlard equation of ur ellipse

ls.Through wrrut 
-unie -should t# ,,(es be rotated to reduce the equation

3x2 +Zxyr8f -Jz*= Oin to one with the xy term missing?

16.Findthecenter,lenglhoftheaxesandeccerrtricityoftheconic

9xz +axy+6f -22x'l6Y+9=o 
oR

Describe and sketch the graph of the equation '= #
,t !F rr

L

v
J
0
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TRIBHUVAN UNIVERSITY
. INSTITLITE OF ENGINEERING

Examination Control Division
2079 Baishakh

BE full Mrrks 80

All (Except BAR) Pecs Marks 32

Exam.

I*_"-gl

Programme

3 hrs.TimeYcer/Part I ll

Matlrematicsl (sru nt)
/ Candidates are required to give their ansrers in their own words as far as practicable.

{ Atterrvt AII questiotrs.
,/ rufigrtres in the mrgin indicate Full Msrk'
t Asstme suitable data if necessary'

t. State Lcibnitz's.theorem. If y=log(x *J7**') then using the theorem show that

62 +*\yz+xyr = 0 and hencesbow thatlaz + x2y*r+ (2n + llxy.'1+ n25 = g'

2. Assrning the validity of expansiorq find the expansion of: log(secx) by using'Maclaurin's

3. tffi; you mean by indeterminate form? state various forms of indeterminacy. Evaluate

I

ii'(T)'F
4. Deftle asymptotes and its types. Find the arymptotes of the curve

x3+4ly+5xf + Zf +Zi +4:ry+ 2f -*-9y+ I = 0.

5. Find the pedal equation of the curve of r' = a'cosmg'

ll+41

ll+41

lsl

t2+31

lsl

tsl

t5l

6. Showthat
x

sin x + cosx

7. Evaluatg by using the rule of differentiation under the sign of inteBration: Jr
log(l + a cosx)

@sx

=ftrorp,1, *rr. tsl

tsI

dx. t5I

cl
g. Defu Beta and Gamma function and use these to evaluate 

Jo
(r-x61/o

dx

9. Fird flre area included between an arc of cyeloid x: a(0 - sin 0), y = a(l- cosO) and its base-

OR

Find the volume of the solid formed by revolution of the cardoid r = a(l+cos 0) about the initial

bas€.

dvxr
i 0. Solve the differential equation 

d* 
* 
;7 

y = x{ y

I l. State Clairatut's equation, find the general and singular solution of y = px + p - p2'

12. Find the particular integral and hence solve the differential equation

Y' -2Y + 5Y= elsinx'

" d2v *9+2Y = xlogx.13. Sotvethedifferentialequation x' 
#-^d* ' Lr - "'-b"'

14. Through what angle should the flxes be rotated to reduce the equation

3xz +Zxy *3yz - J-Z* =0 into one with'the :ry term missing? Also obtain the kansformed

equation.

15. Deduce the standard equation of the hyperbola'

16. Describe and sketch the graph ofthe equation t = ;;k'
OR

Find the centre, length of axes and eccentricity of the conic

3t'+ 8xy - 3y? - 40x -20Y + 50:0'
***

t5l

tsl

t5l

tsI

tsl

tsl
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TRIBHUV.TN UN]VERSITY

INSTITUTE OF ENGINEERING
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2078 Bhadra

E;a;n.

1gr.-el

Programme
Year / Pert

EO

3 hrs.

full Marks
32

l,'I
Pass Flerli.s

Time

BE

All excePt

I\4athematics I 40

/ Candidates are required to give their answers in their outn words as far as Pracdcabie'

{ AttemptAll questions-
,/ Thefigures in the narginindicate Fall Mdrk'
/ ,qssrie suitable data if necessary' '

l. If5(x2-l)n, ttren provethat (i -I )yr*z + Zxyna1 - n(n+ I )y'=0'
2. Assuming the validity of expansiorg expand log(l+x) by using Maclaurin's theoi:em'

I

- 

1

3- Give an example of indeterrrinate fiom. Evaluate: *$ot"ot*)tot*

4. Find the asymptote ofthe curve : (xz -yz'f -2(*2 + y2\+x - I = 0

5. Find the r"iiu ofcurvature forthe curve rm =ameosm0'
OR

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

tsI
t5l

+x)log(t
i

I
0

tsl

tsl

tsl

t5l

tsl

tsl

lsI

tsl

lsl

6. Evaluate:

7. Evaluate

(1+ )

usrng rhe nrle of differentiation under the sign of integration:

log(I+

by

o2 12 )
1+b2x2

dx

rl8 r

8. Define Gamma fi.urction- Use it to proYe: Jto"3 
a*a* =|

0

g. Find the area of a loop of the cur'f'e : uzyz = u2*2 -*4
oR 4 ?.

Prove that the volume and surface area of a sphere of radius 'a' is 1na3 and 4na2

respectivelY.

lo. sotve: 9*Itogy =.-I"(togy)zdxx
I l. Find tt. e"n rur soiwion of the differential equation ,' : i1+p;x +ap2'

13. Solve: (*'D' - 2)y = 212 + I
OR

A certain culture of bacteria glows at rate froportional to its size' If the size doubles in 4

rlays. find the time required for the 
"oft"r" 

io ii"it*" to l0 times to its original size'

14. Through what angle must the a:tes.be rotated to remove the term containing x'v in

I lxz +4xY +14Y2 = 5-

15. Prove that: 2x2 +3y2 -4x-l2y+13=0represents equation of ellipse' Find its center'

iength of axes, eccentricity, and direct ices of ellipse' 2 -.2

16. Shorv that the iine xcoscr + ysinct = p wil! be a tangent to the hyperUofa f -!=t if

T
0

tsl

tsl
t5:l

t5l

t5l

tsl

i:j
.i- uJS= rL - tt - .iii)" ir' : ir"

4. -;.-a
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INSTITTJTE OF ENGINEERING

Examination Control Division
2076 Chaitra

Exam.

Level BE Full Marks 80

AII exceptBAR PassMarks 32

Year / Part vt Time 3 hrs.

mathematics I

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

J Attempt All questions.
J AII tluestions carry equal muks.
J Assume suitable data if necessary-

I . ff5-acos(tog x) + b sin(logr)pnove that:

(i) x!2+xyr+y{
iiil *'i*+t2n* I )xyn+ r 

+(o4 t )y"=O

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

3 - State L' Hospital's Rule and hence evaluar. *ll O 
t.ot x;sin 

z'

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

5- Find the radius of curvature of tbe curve r: a (l - cos0)'
Or,

Find the pedal equation of l&aa(x+a)
nl2

6. Evaluate [ 
*tj"*t?tl *

I cos 'x +srn-x

7 . using the rule of dirTerentiarion rmder the integral sigr, evaluate i 
ro4r 1g2r2 I *J, t+b'x'

tcl2

8. Obtain the reduction formuia for J.or' xdx and hence evaluate

0

g. Obtain the area of a loop of the curve 1?1u2+x'1=x'(i-*')
Or,

Find the volurne of the solid fomed by the revolution of the cycloid x:a(&rsino)

10. Solve the differential equatim: *=*-'**
I t. Find the general solution of 5Px+xaf
12. Solve 1o2-zO+S1y: elsilx

trl2

"oslo 
xdxI

0

13, Solve x zdzy -
M2

2*dY -4v =*4
dx

A rariio active material has an initial **, 3l-*. After two years, it is Ieft to 75mg' Find

the arnount of the material at any tirne t-

14.'lrVhat does the equation 37E"+3f+2x5-2 become when the axes are tumed through an

angle 45" with the original axes-

I5. Obtain the equation of hyperbola in standard form'

I6. Find the center for the conic 3;<2+8xi'-3y2-40x-20y+50=C'
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INSTITUTE OF ENGINEERING

Examination Control Division
2076Ashwin

Eram. ll:r t l.

Level BE Fs[M.rtr 80

Prograume All (Except BARI PrntMerks 32

Yegr/Prrt Ut Tlra 3 hrs.

Mathe,matios I 40r)

r' candidates arc requiredto give tbcir answrs in &cir own words as far as pracdc$lo.

{ AttemptAllqtesttons. . i}t -rh" 
igr6 in the nogin indicate Full hlorks'

{ Assw,e suitable dataifwcessrY'

l. If y = sin(msin-I x), show that (l- x')yn*, -(2n + l):ry*' * (m' - n')y' = 0' urkre

sufEces of y denote 
-ttr" 

respectir" order of derivatives of y' tsl

Z. State Lagrange's mean value theorern Veriry it fo( the ftnction Y = sin x * 
[{';]' 

*

thistheoremvalid forthe firnction Y=tanx on [OrJ? [l+3+U

rrm ( t^r,-\t
3..Evaluate x+0 [lJ

4. Find the asymptotes of the ctgve (x+y)2(x+2y+2)=x+9y -2 '

5. Findthe pedal equation of the cuive y2 =4a(x+a) '

6. Evaluate, ifPossible f fn xax'

7. Apply differentiation under int'gral sign to erna*rate fa:srrr1x and then show that

r. sinx . ,r
l4X=-'Joxzrd6

8. Define Betaand Gamma functiouanduse it to show that, Jto" 30sin2 60 d0 = ln
192

9. Find the vohmre of the solid formed by the revolution of the cardioid r = a(l + cos 0)

about the initiat linc'

10. Solve the differential equation fl*'"o'*=2cosx'

l l.If p srandsfor *, ** solve the ditrerentiat equdion y - 2px * ayp2 = g.

12- Solve tlre itifferential equation t* -ZO+ 5) y = easirx'

13. Solve the differential equation (*'D' + :O+I)y = srn(togx2 )

14.Defineellipseandobtainthequationofellipseinstandardform.

ls.'Itove that the locus of a point yhich moves in zuch a way that the difference of its
- - 

dirtuo"rs from the point (5, 0) artl (-5' 0) is 2 is a hyperbola'

16. Describe and lketchthe 
gaph of the conic t=Oko

a+*

tsl

tsI

tsI

tsI

[4+1]

tsl

tsl

tsI

tsl

tsl

tsl

t5l

t5I

ts]
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INSNTUTE OF ENGINEERING

Examination Coutrol Division
2075 Claitra

Subleet: - Engineering Mathematicsl (SH 401)
,/ Candidates are requircd to grve their answers in tbeir oum words as far as practicable.
/ AnemptAllquestiorx-
/ All questions crry equal marks.
{ Assume suitable dota if necessu|t.

l. lf y = 
"osin-tx, 

then prove that (I-x2) lo,r-(2o+7)ry*r-(n2 +az)y, -a

2. Assuming the validit;r of expansion, find the expansion of log(l+e')by usrrg
Machlarrin's Theorem.

liD
3. Evaluate: r+0 (+)'
4. Find the asymptotes of the curye:

.., -(a-x)' ,.r ---T-;x'a'+x-

5. Show that for the ellipse *.#4, the radius of curvature at the e:tuemity of major

axis is equal to half of the latusrectum.

6. Show that f,cot-' 
(7-x+x2)&=L-irr82.

7. Evaluate by using the rule of differentiation runder the sign of integration

i + acosr
cosl

8. Prove *ut: ffJ-lr-r'q,-f#,=#
9. Find the surface area of solid gemerated by revolution of cycloid.

x = a(0 + sin 0), f = a(l +cos0) about its axis.

10. Solve the differential equation:
dvlZ+lsin2 y=*, cos, ydxx

I1. If p denotes ! ,U"nsolve p3 -4ryp+8y2 =0.
tfr,

12. solve: 4-r4+ v - x2e1,&'&
13. Solve: ,'t!-. dY '

dx' * **' =lo8'r

14. Derive the standard e.quation of an ellipse.

15. Find the condition that the line xcos€r, + ysincr = p to touch hlperbola =l and
*' _y'
a' b2

also find point of contact.
16. Find the centre, Ieng1h of rxes and eccentricity of conic

9x1 + 4xy + 6y' - 22x -16y +9 = 0.
OR

Describe and sketch the graph of polar equation: , = 
-4

Eram.

Icvel BE flnMarts 80
hogramme AII (ExceptBAE) Pass lilerks 32
YearlPart Ut. fime 3 hrs.
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Level BE ItnMrrts 80

Progrrmme ALL(ExceSB.tueh) Pers nfirrkg 32

Ycer/Part Ut Time 3 hrs.

Subject: - Mathernaticsl (SH40I)

r' Cdidat6s are requirod to give their answers in tteir own words as far as practicable-

/ AttenptAllEnstiotts
t ruigges in tlre nwgin tndcate FuIl Ma*g
r' Assume suitsble ddo ifnecessrY-

l. State Leib,nitCs theorem. If y**y*=2* , strow.that (x'z-Ibr+rV,-m'y=0and

hemce prove tnut (r' -l)y,., +(zn +tlryo*, + (n' -m'Fn = 0'

Z. State Rolleds theorem- Does the theore,m hold u,hen the fimction is not continuous at the

€odpoids? Justiry your amwer. V€rify the theorein for f(x) =x2 -4x+3 on [1,3J'

I

3. State L-Hospital's thporern and evaluate rr5 {:glf.\x)
4. Fiodthe asymptotes of curve +x3 -*y2 -yt +Zxz -xy-y2 -1=0

5. Find tre pedal equation of the ctrve y2 = 4dx + c)

E sin2x . I . ,
6. showthat iffi* =#"*, Ji +t)

7. Evaluate, by using differ,entiation under the sign of irtegfation

pue(t+3'I')*
& l+b'x'

8. Define Beta-Gamrna fimction and use it to evaluate j"o,n fe''io2 60'dO

9. Find the surface uea of the sorid generated by the revolution of the cardioids

r=a(l+cos0) aboutthe initial lhe'

10. Transform the equatior r2x2 -lgny +zyz +fix-5y+2=0 by transrating the ares into

an equation with linearterm missing'

I l. Derive the standard equation of hypeftola'

12. Find the centre, Length of axes md eccenticity of he conic

9x2 +4rry+ 6Y2 -22x-l6Y+9=0
OR

Describe and sketchtfre graph oftbe eqration' = m

13. Sotve *.Y=x3cos2 Y

14. Solve the differential equation of :P' - 2yp + an = 0

15. Solve (r' -r), = sinlr(x)

te. (x2o2 +xD +l! = sin(togx' )
**tr

12+31

tsI

tsl

t5l

tsl

tsl

tsl

tsl

t5l

tsl

t5I

t5I

tsl

tsl

tsI

tsl
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OI TRJEHI'VANT'NIVERSITY

INSNTUIE OF ENGINEERING

Examination Control Division
2l)T4Ashrvin

f,ren Back
Lcvd BE FulItrf,sh [m

hognmnc All (Exc$ B.Argh.) P.sl Iltrr*r 32

Yeer/Part llt Tinc 3 hrs.

Sabiccl: - Eneineering Mathematics I
/ Candidatcs are reqnired tLo give their answers in &eir orrn,nrurds as &r as practicablc
r' AfieryAilryestions.
/ All qnstions wry q4ol nmk
t Asstmc sitdle dotaifnecessary.

l. Statc I*ibnius theorem on hcigher order derivative. If y=sib-", pnore th"t

[*r')r*, + (2rx + zx -a)yn*, +n(n + lh" = o

2. State differeme beturcen Roll's Theorem and Lagrange's Mean value theorem.Vedry

Iagrange's mean value theorern for (x) = x(1-l[x-2) when lr.[ni]

3.' Define inderminate form of a fimction. Evaluate

x5o[s]/*'"t ' )
4. Define aslmrpote to a curve. Find the asympotes of cune. yl+ 2xy2 +xty -y +l i 0.

5. Fird radius of orrvaturc of the curve xl + I :3axy at origin.

OR

Find tlre pedal eguation of the polar curve fl = a' cosmO.

6. Integrate :
cosx dx

+$ox +$n

7. Apptydifferentiationunderintegral sigr to evaluate f,
e-osinx -

-d:t.

x ..

8. Defirrc B€ta and Gamma function. use rhem ro evaluare f,'*orffia*

Find the volume of the solid formed by the revolution of the cardoid r = a(l + cosO) about

the initial line.

lo. Sotve: (r* r'h = (on-t y-*b

I l. Solw: y=p*-fif where p=9'
dx



,tI

t
I
I

i

12. Solve: (o' *zn*r! =c' + x2.

13. sotnq solr", r' d'I 
-2x 

g- 
4y = xt.&rz &(

OR

A resistame of 100 ohms, an indwtance of 0.5 Henry re comrected in scries with a
battery of 20 volts. Find tlre crurrent in the circuit as a fimction bf time.

l4.what do€s thc cquation of lines 7x2+4xy+4r2=0 bccome when the ares are tbc

bisectors of the mgles between them?

15. Derive fte quation of hyperbola in standard forrr

I 6. Find tlre foci and ecceniricity of the conic x2 + 4xy + y2 -2x + 2y - 6 = O -

OR

Describe and sketch the gaph of the conic , = - V 
--

*.u*'*t

I
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il

rl

il
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'-. rr eilf, f al I

'4.

' ..r/

..y'

..t {,
'/

l,'

2.

7.

5 Find thepeda 
"qruti* 

rf;, 
"lliPre $+$=tt..L

' 6. Evaluate the imgg4al f,**

sl

tsl

Apply the rule of diffprentiation rmdel integral sign to evaluate ;-e-T 
sinxdx 

and'heneeJo.x

_--Jo x 2
,

8. Define Beta firnction. Apply Beta and Gamma functi<iir to evaluate f,'r'Jzu*-*'a* t5l

g. Find the area common to the circle r = a and the cordioid 1 : n( I +cosQ)

l0; Tinough what angle should the axes be rotated to reduce the equation '

3x2 +Zxy+3y2- 6=A into one with the xy term missing? Also obtain the

tansfomed'equation . .. . . ..

12. Find theproduct ofsemi-axis ofthe conic x2 -4ry+5 y' --Z 
.

OR

. Describe and skerch the graph ofconic t =#r0

1 3- Solve the differentiate equation of (x2 - y';d:r + 2xydy = g

14. Solve: y=Y?2 +ZPxwhere e=*

15. Solve (D2 - 6D + 9)Y = x'e'*

tsl

L}+l)

tsl

tsl

tsl

t5l

tsl

t5l

t

tt l;r rli
.BE

ALL (Except B.Arah) Pisi .32

rime .J

I 6. Solve the differential equation of *'$ -'-* + 2,v - 4x3
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INSTITUTE OF ENGINEERING

Examination Control Division
2073 Chaitra

Mathematicsl (SH40l)

/ Candidates arc requireS to give their answers in their own words as far as practicable'

/ Auenpt All questions-

/ ,ltt questiors carry equal marks'

/ Assume suitable data dnec*sary'

I . State L,eibnitz theorenr. If y =.'2 , then show that y*t -Zxy n- 2nyu-r = g '

2. Expand e'log(l+x) in ascending powers of x upto the term containing xa in Maclaurin's

series.

3. State L-hospital's rule. Evaluate,

tim / r \tanx
. - o[;tj

4,statethetypesofasyrnPtotestoacurve.Findtheasymptotesofthecurye
(*' -y'X* +2Y +l)+x+ Y+l = 0'

6. showthat fryPx=rlos2
7. Apply the rnethod of differentiation under integnl sign to prove

(,
(a2sin2x+b2

dx

cos2 x)2

n1a2 + b2)

4a3bI

8. Using Beta -Gamma Ftmction, show that

(sina xcosz *o*='#
g. Find the area included between an arc of cycloid x = a (0'sin0), Y = I (l- coso) ad its

base' 
oR

Find the volume ofthe solid 6rr"O by the ievolution of the cardoid 1= 2 (t+sose) about

the initial base'

10. What does lhe equation xz +ZJlxy -y2 =2a2 become when the axes are turned through

an angle 30" to the original axes?

1l - Derive the equation of an ellipse in the standard form'

;I

Exam.
FulIMarls KT

32Pass Markc

BE

All (Except B.Arch.)

Lcvel

Programme
3 hrs-TimelltYcer / Pert



I

t2: Find the eceentricity of the conic'

x2 +4xy+ Y2 -2x+2Y -6=A

OR

Describe and sketch ttrc conic

l0cosee0r=7ffi17
dv x+ZY-313.Solve:;=ffi-

14. Solve:
dy

dx
+ytanx=secx

15. Solve: Y=2Px+gt'f;where e=*

t6. solve:,' #-r *fl *zr =l
*r*
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Exam.

32

L.

etv

Level BE Full Marhs 80

Programme ALL (Except B.Arch) Pass Marks
YearlPart Ut Time

l. State Leibnit/s theorem. If y = (sin-r x)2, show that

(l-x')y,*, -(2n+l)ry,*, -n'yn =0

2. Vedfy Rolle's Theorem for f(x)=tor#*; xe[a,bJ.How does Rolle's Theorem

differ from Lagrange's mean value theorem.

tim 

'.l.gn*)''
3. Evaluatex_+r 

\ x )
4. Find the asymptotes to the curve y' +2xy' +x2i-y +l = 0

'r f. Find the radius ofcurvahre at origin forthe curve x3 *y3 =3axy.

6. Shornr that ix log(sinx n*=!rceL, d

7. Apply the nrle of differentiation under integnl sign to evaluate je-*sinx *aad hence
{x

deduce*, iY dx=;
0

Subject: - Engineering Mathematicsl $HaLI)

r' Candidates are required to grve their answers in their own words as far as practicable.
{ Attempt 4ll questions.
{ All questiorrs carry equal marks.
/ Assume suitable data if necessary.

8. Define Beta firnction. Apply Beta and Gimma function to evaluate *'JzrFa*
0

9. Find the volume generated by revolution of astroid x"' + y''' = a2l3 about x-a:<is.

10. What does the equation 3x2 + 3y2 +2ry = 2 becomes when the axes are tumed through an

angle of 45" to the original axes? '

I l. Find c.erter, length of axes, eccentricity and directrices of the conic

3x2 +8xy- 3y2 - 40x-20y+ 50 = 0

OR

Describe and sketch the conic r =
12

2-6cos0

2t

I

12. fleduce standard equation of ellipse.

I 3. Solve the differential equation: (l + y? ) + (x - r*-'' ) * = 0

14. Solve: xp' -zyp+ax = 0 where p.= +ox

15. Solve: **19*2y=er'.sinx 
't

dx: 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 firnction of time.

***
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INSTITUTE OF ENGINEERING
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2072 Chdtra

Subject: - Engineering Mathematicsl (SH4A4)

/ Candidates are required to give their answers in their own words as fm as practicable.
/ Attempt All questions.
{ All questions corry equal marks.
{ Assume suitable data if necessary-

l. If y=sin-rx,provethat (l-x')yn -(2n+l)xy,*r-n2yn =0
2. State Lagrange's Mean value theorem and verift the theorem for

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

3. Evaluate the limit: * 5 ufu-*r*l,g.)r. Azv\v ^r*.[2b,/

4. Find the asympototes of the curve: xt -Zx'y +xy' +x' - xy + 2 = 0

5. Find the radius of the curvature forthe curve x=a(t+sint) y=a(l-cost)at the point

t: o' 
oR

Find the pedal equation of the curve r' =a'cosm0

6- use properties of definite integml to show ;"2 iinl -cosx dx = 0Jo 1+ sinxcosx

dx

F;
8. obtain the reduction formula fo, f'nt*' x dxand hence evaluate f 'orunt * d*

g. Use Beta and Gamma function to prove 
f,'o"oro13e).sin'z16e;a o = #

10. Find area of the astroid *''' +y''' = a2l3 using definite intergral.

I l. Solve the differential equation: (2x+2y+3) dy: (x+y+l) dx

12. Solve the differential equation, *$*ylogy=xyex
dx

13. Solve the second order linear differential equation: I - I. y = sin 2x' dx' dx
OR

Solve xp2 -2yp+a<=owhere p=+
ox

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

through an angle 45" to the original ates.

15. Find the condition that the line Ix + my * n = 0 will be a tangent to the "u*. {*$ =,
and find the point ofcontact.

16. Find the center, foci, eccentricity and length of latus rectum of the hyperbola
9xz -l6yz + 72x -32y- l6 = o

OR

Sketch and describe the graph of the conic, , = ---1!-
3 + 2cos0

**rh

Exam.

7. Evaluate the improper integral: f

Regular
Level BE Full Marks 80

Programme B. Arch. Pass Marks 32

Year/Part Ul Time 3 hrs.
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Eran. Nerl Ilrrck (2066 & Lrter Batch)

L€vd BE fulMerks to

Pmgrammc All (ErcGptB.Arc1t) PassMrrks 32

Ycar/Part Ut fime 3 hrs.

Subiect: - Engineering Mattrematicsl (SH40I)

r' Candidates are rcquirerl to give &eir anstvers iD their own wods as faf as practicable.

{ AaemptAllgaestions.
/ Alt questions urry eqtryl nuks.
J Assume witable dataif nccessary-

1. If y = lsin 
I xf tlrenstowthat

i) 0-*')y, -ryr-2=0
ii) (1-x'?)y"*, -(2n+l)xy,*r -o-2Yn =.0

2. State Ro[e's Theoresr and verify &e theorem for f(x) =S,,.efs,oJ
- ^1t o*)"'3. Evaluate: x+Ol-J. !!s*v.^."t 

* )

4. Find the asymptotes ofthe curve: (a+ x)2(b2 + x2) = 12'yz

5. Find rhe pedal equation ofthe curue r' =a2 cos20

6. Evatuate [""ffi*
7. Use Beta Gamma fimction to evaluate f,"*''.v8-7'O'
8. Evaluate by using &e nrle of differentiation under the sigp of integration.

.-e-'sinbx -I 

-.(t(

Jox

OR

Describe and sketch the gpaph of the equation r = =+L3 + 2cos0

g. Find the area ofone loop ofthe curve r = a sin 30

OR

Find the volume ofthe solid formed by the revolution of the cardioid r = a (l+cos0) about

the initial line.

Find center and eccentriciry of conic x2 + 4ry+ y' -Zx+Ty'6=0

1

I
I

i.



lg.Fid the cordition that the line tx + my + n = 0 malr be a normal to the ellipse

x2 y2

7*?=t
11. show that tbe pair of tangents drawn from the center of a hlpertrdla are its asymptotes'

12. Solve thediffe,rcntial equation: * = I. *i

13' solve: Y-2Px+aYPz =o where P=

14. Solve the differential eeuation: xf

d,Y

dy

dx

+ylogy=rye'

15. Sotve the differential equation: x2
dx2

:1.**

'
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Epmination Control Division
2071Chaiba

Exam.
80Full ll[arks 'BELevel
32Pass MarlrsAil @xceptB-Arch)Pmgramme
3 hrs.TiurcUrYear / Part

hlathematics I

"/ Candidates are required to gil'e their answes in their cwrr words as fu as pructicatile.

1 ". Atr,eilpt A! I quesfions.

J Att f*st;ons cany- equtl marhr.
/ Assune suitcbh daiadnecessary.

l. Sere teilnity's &eoreon on Leigha derivatives:

{I-=ti i*.0 -(?n+1}q;' + (m2+z}n= 0

t. Assuih!:ig th,:';aiiiii+ cf expansioa iind the sxpa*silii ct-t'lir; functi';n J;;t *, ivkiiia':;"r::'s

L tt.Ul L r! :.

t'

'i

,,,+. Fli:i *e as'p:lpic:*gtf *re curre y' +2"i;'r2 +'xlg * y +- i '= *

5. Ficd tie rador ef cuEvature of the curve y=:i2(x-"3) *t ihe poi:xs n'"iere the t*sig''r*: t-t

paralielto x-a:iis : -;-.
frE

a7 cosZ.ffFinC ihe pecal eq,.:a{on of the curv* r' =

6. Sh->n lw [, ?'-!-''

rix :f

?- Appii'*:ffe-rer,+ietio'o litidex !:iregral sig:: ic e'*a-iuatr'' {r
{a2 sirrz x + 'bt cos 

I :;)?

'rtdy
8. L'se gu:nt:a finci.ien to prc'i'e that I il-if t =Tll3

g. Fi.d ihs vcluri:; cr ssrface a:ea afscliri genelatcc i:y revcivir',g th*: cycioic 7 : a($+;:rro'l'

y = a{i+eos,i) a:oairt its base.

. - -1,,! 2 \{:



3'

;uZ
i0' If 

"he 
line !:r+nr1+n4 is nqmal to &e eliipse {*rt=lt'L;eil sho''u tiiat---r-- 'az b'

a' b' (r'-b')'
---=-12 

'mI n'
I l. Solve the locus of a point wtrich moves in such a way that the difference of its distance from

tto fuied poin'6 is colistant is Hypcrbola-

.l?o d
12. Solve tire differestial eqnatls, x I '; +2* = 6xrlx' d;t

13. Solve (xrDr +xD+ t)y :sin(iogx')

14. Solve ],=!?2+Zpx r:r4rere p=+a w_ueru y- 
dx

i j. scl..,e: A**l**zr = *2= sin x
i?r'
L;'r ri+

1n
i5. D;:;sribe sni skeich tl'ie Eaph oi-'i',e e{uatic, , = t;.kO

;-i;t

Sir+,'t t-tiii'i r.hs i:l'ric secti.=:i reprssan''eC bv :h+':qri*i;*i:

i,ix: -1..n--ii-!;rt-4.ix-58y+?i.=C is:,'n eilipsr'' -+-.s: f,rni i:: le;:i;:; '3:j:''ji:l'i:ii'. lrii::
recii::is rnd ii:ci
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Subject: - Engineering Mathematics| (5H40l)

/ Candidates are required to grve their answers in &eir olrn words as far as practicable.
{ Attempt.&questtow.
r' Thefigwes tn the margin indtcate Full Marhs-
/ Assone sitable dataif necessary.

t. If y=rog(,,* Jre),thenshow,hut (.'**')r,*r+(2n+l)xyn+r +n2yn =g

2. State and prove Lqrange's Mean Value theorem'

lim
3. Evaluate: x+fI (sinx)b*

4. Find the aqrnption of the curve uzy' +xzyl -azxz +2ax3 - x4 = 0

5. Find the radius of curvature at the origin for the curve x3 + y3 = 3any

6. Evaluate \-Ji,: d-

7. Apply differentiation urider integral sign to evaluate f {# *

32

tsl

tsI

tsl

t5I

tsI

tsj
fr,

a

J'i.,
0

dy

dx

8. Using Gamma function show that

p. Findthe areabounded by the curve x2 = 4y andtheline x = 4y -2
.oR

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

10. Solve: Sinx$+ ycosx = xsinx
dx

n 1 3n-4' xcos- x cx =
192 tsl

11. Solve: xp2 - Zyp+ax= 0where p =

12. Sotve: * -z**y = x2e3,dx' dx

13. Sotve: *, *-*g+y = Iogxdx' o(

tsl

tsl

lsI

isl

t5l
14. Transform the equation x2-2xy+y2+x-3y=0 to axes through the point (-I,0)

parallel to the lines bisecting the angles betvreen the original axes.

15. Find the center, length of axes and the eccentricity of the ellipse

Zxz +3y2 -4x-l2y +13=A
16. ;i"d *" f"*tn of anes and ecentrieity of the conic

l4xz -4,xy+71y2 -44x-58y+ 7!:0
GR

Descibe and-sketch the conic , = '22 - 6cos0

LeseI BE Full S[a*s &0

Programme All (Except B.Arch) Pass Mrrks
Year /Part Ilt Time 3 hrs.

tsl
t5l
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i
Le.ve!

Programune B

BE E'ull Marks 64t !
,----{

32
.(ExceptAii

Pass Marks

3 trrs.TimeTIYearlPrrt

I

,/ Candidates are required to give tlreir ansr*'ers in Bieir olvnt'ords as far as practicable.

/ AttemPt.AUquestions- :

{ Ag questtotts cury equal marW"
/ Tssume saitable data if necesswy.

t. If Y : sin(m fu-'*), then show that (1 - x2 )Yo*z -(2n + l)xrn*r + (m' :n2)yn - 0
or

2. Apply Maclawiu,s series to find the expansion "f # as far as the term in x3

lim (
3. Evaluate: T3"[r-;

4. Find tlre aslm.ptotes of the curve x(x - y)z -3(x?- yzl+ 8y = g

222
5. Findthe pedal equatiori of the cuft-e 

",' 
+y' ="5

' ,valuate T':?! li-]-r" *6. Applythe method of differentiationunder integral signto' 
t I +b,x.

7. Showthat i# 
dx=xtos2

)'-#

I

I
0

dx lt
8. Use Garnma functionto prove'that

3
u)u

9. Find'the ar€a of tlvo loops oithe curve a2y' =a'yx -xn 
"

OR

Find &e voiume of the solid formed by the revolution of the cycloid

x = a (&rsino), )i: a (l-cos 0) about the tangent at the vertex

I 0. Sohe the differential equation (1 + y' ) + (x - et*lr r lfl = O

11. Solve: Y-3Px +as1Pl: =g
12. Solve: P2 -2D+5)Y:e2*-sinx
13. A resistance of 100 oiuns, an inductance of 0.5 Henry are colurected in series with a

battery 20 volts. Find the ctnrent in the circuit as a funetion of time'

14.Whatdoestheequation3xz+3y2+zxy=2becomeswhentheaxesaretumedthroughan
angle 45" to the original axes.

15. Showtharthelocusof apointwhichmovesinsuch awa,y thatthedifferencesof its

. distanee frorn two fixed points is constant is a hyperbola'

16. Fincl the center, length of th1 &tes and eccentricity of the conic

OR

Desc.ribe and skre.tch the graph of the polar equation of conic , = 
jO"ot"ce-

r - 
._; 

2cosec0+3

(1-x
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.

2070 Asbad

- Iv{atremati cs | (SH40t )

i Ca^adidates are requiredto give their answers in their own words as far as practicable'

J AttemptAll questions.
-/ Alt-questions carry equlmarlcs.
,/ Assanie suitabie data {necessary.

1

2. State Rolie's Theorem and verif;r it for tF,e function f{x} =
xix + 3)

, xe [-3,0]

Erar*.
ir.!ikrtad{U
BE F:rl! Marks 80

Level

Programmc
.r.l!{Except
B.Arch)

Pass Illarhs )L

Year / Part Ut Time 3 hrs.

Srae Leibnitzs Theorsm on higher de,rivatives.

(1-x2) 5+z - pn+l) x/'+r * 1m2-n2Lv" = o

If ,v = sin (:n :ir-l:'ti 'r'iren shcw tlut

x

-2

''.n [=gr)F': 3. i';ail:aie: ir.'-)Llr 
L;j

i-l:rdth*as-vrii.;.riii=t cfti.e;ilive {*'-y')= - ii:t}'}'y-?i*:; - i =0
:.': i ( !r1tt-r 74At r'h, r=-:ii::q ,lf Crja,'3tiii: f-: *::; pei::t ifr0i ':i :l: 

'Ui'"tiLi.Jii

a"'
;'n =*"'1.115i1i$ $ ---------:

(rn+l)r""'

f.. shcivthet i' :94? *x=flcsz
.!tj

7. Eualmte by .rsurg &e :-.:!e $f difiere$daion under th+ sigi: of irrtegsarion

E " Sin o:{
---dx

1?:

f . iise Gami:,a i;nciicn tc DIEve f crs* 3i. siiri *U = #t

9' rildthe area bouni=d bythe !'orte x2) =a'{a -'':''} a',c x-aris
?,Du!t

-z -.,1

rl?:icv iirat the *roiun:e of ,.he scli<i fonned 
-bi'itv+lv:rE tire eiiipse 7.g =1a?;nut the

.iii:e x = 2a is 4n2a2b cubic urits.

i,I Si,iire '.h+ di:'ir:;:riiai ery-,a1io1 i.;.'t y? I 41 - t:-i.;l--i:,i - .l:: :-'x

! .- 3::.1';-": 'tl:: f.i-li+:::.rti!ai 
=E:ra;ic::r 1' =':'?'i ':'i;:-'- ',' .:rr;r; r, " .:,:.:

r,
I
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12. Solve r-lle dlrTer.:ntiai equarion (Dl - 2D + si;v = e2" .sin x

13. Solve the diEerential equadcn *'*-*9 +Zy =xlogxtlx" dx

OR

Ne.ltorr's law of cocling states that the temperature oi an object changes at the rate
proportioixl to the differcrrce of temperairre bet'reen the ob.ject ard its swrcu:idi::r:.q_
supposing \iaier a'; i00'c cools to BC"c in i0 minuies in a rc,;m,.-ri*"iir;.+;;i;
fin,j ti.: Lm.e r-uten the tempera'*rre of waier *,ill hecsiiie ii0.C?

i4. If the axes be tume,J tkoi:1tir an argle taaO = 2 -what does the equaiicl 4x1, - 3.,;: - e? = D
becornes.

i5. Fin<i

z-
__ -L

7'
cl

15.Iind

th+'co-citiee that the straigiit line x cos o + ;* sln ,, - p ioucires ti:,r eir;.:;1-1-- * 
,:'

bl:'j

th*: cs:!;.ia, iet-.g'-h cf
9x:2 -l-,i::j : f:r2 -,1?:.: - i5.,, * 9 = g

t. 1

.r-';s:;iil.* ,:l:l ii:;":::i'l ii:: gr.rp3 r_,f ilt; ccj;iriiijli :.-::-..:--.j -i l,:.:si
+x+
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r' Cmdidates are r€quirod to give their auswers in their onin words as far as practicable.

r' Afienpt&ll $testiotrs-
{ Tlufignes in tlu mogin indtcate Fall Marks.
/ Asstnne saitable data if necessry.
l. Erplain the principle involved in &e constnrction of galvanic cell. Draw the cell diagram

md calculAe the emf of following cell at 25"C. (Given: E"Al3*/Al : -1.66 V and

E"Crfr/Cu = 0.34V)

Al (s) t Af* (0.75 M) I I co* (0.50 hO / or (s) l2+3!
Z. Girrc a example of a buffer solution with a pH less than 7 aad show how it resists thc PH

chmge on addition of small amount of acid or base?

I00 ml of A.2 M acetic acid solution is mixed with 300 ml of 0.3 M sodium *etate
solrsion Calculate the pH of nesulting mixture. @l(a= 4.74) 12.5+2.51

3. Wbat is meant by homogenous catalysis? Explain the adsorption theory of catalysis with
suitable example. U+4I

4. \trlhat does a primary pollutant mean? What are the harmful effects of CO on human

being? what is the diffsence between good ozone and bad ozone? u+2+21

5. a) Define the terms BOD and COD.

b) Define soil pollution. What are the caus€s of soil pollution? I2+l+21

G. W5d are the general characteristics of inorganic polymer? \Mrite tbe preparation and uses

ofchalcogenide glasses. Also mention two uses of silicones. t2+2+ll

7. Defme the term biodegradable polymer with suitable example. Write down the

preparation and application of Teflon and polyurethane. tl+2+21

8. Why does d-btock element is called traruitional element? Describe the 3d series elements

oo tL basis of color formation and variable oxidation state. U+2+27

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

.oppo (II) complexes paranragnetic but copper (I) complexes diamagnetic? 12+31

10. Write the postulates of Wemer's coordination theory. Show the Wernet's representation of
cdI'IH3)4: CI' and Co (NHrs. Cl. write the IUPAC name of following complexes:

(r) irun [i.r (ct+tul fi) t Ag(cN]zl- l2+2+tj

ll.Exolain on the basis of valence boud theory-[Co (NH:)e]3* is diamagnetic but

tci (NHg)of* is paramagnetic. 12"5+2'51

12. $ihat are plastic e4plosives? TWrite the pre,paration and uses of trinitrotoluene (TNQ and

Gtmcotton. t1+2+27

13. a) What are the requisites of a good paint? Write the uses of emulsion'

Ui Vtrat is the prqpor. of lubrication? Mention the conditions at which the solid

lubricants are used- 125+251

of a molecule. Explain the
14. a) Exptain the condition required for optional activity- 

stereoisomeric forms of 3-bromo-2-butanol'

b) Write the cis and trans isomers ofbutene dioic acid' u+2+21

15. Explain the reaction mechanism for the hydmlysis o{ tertiary alkyl halide by aqueous

f.fiOif. How the nature of solvent governs SNI and Sp2 reaction? [3+2)

16. UJhat is elimination reaetion? Discuss the mechanism of E2 reaction. Write your

acquaintance with Sayrzeffs rule. ll+2+21
*-. rti rf
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{ Attempt AII questions.
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l. 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 CH3COOH in which 100 ml of
0.15 MNaOH isadded. [3+2]

Z. Define an electrochemical cell. What is the role of salt bridge in a voltaic cell? Calculate the
emfofthe followingcell: [+l+3]

Ntnll'/[f2*llFe2*lFe

When an iron rod is immersed in 1.0 M FeSOr solution and Mn rod is immersed in 0.1 M
MnSO+ solution. Given EororF" 

* 
= 0.44 V and EoMr*/Mn = -1.18 V.

3. Define autocatalysis with examples. Write any two criteria for choosing a catalyst for
industrial purposss. Explain with an example the adsorption theory of catalysis. [2+l+3J

4. What are majorpollutants? Mention the possible remedies for water pollution. [1+4]

5. lVrite shortnotes on: (a) Acid rain and its effect and O) Global warming 12.5+2.51

6. Give an account of polymeric sulphur nitride and Silicones. 12.5+2.51

7. What is non-biodegradable polymer? Give the peparation and uses of Polystyrene and epoxy

resins. [l+4J

8. Explain diamagnetic, pafttmagnetic and fenomagnetic substances with example? Illusilate
why does the paramagnetism in 3d - transition elernents first increase, reach the ma:rimum

near dre middle ofthe series and then decrease? t3+21

g. a) Exptain why compounds of V5* are colourless but V$ are coloured.

b) Discuss complex formation in the case of transition elements. [2.5+2.51

10. [N(CN)4]2- ion has a square planar geometry and [Ni(CO)oJ has tetrahedral geometry.

Explain this on the basis of valence bond theory and discuss their magnetic behaviour. t5l

l l . a) Define ligands. Classify them with examples on the basis of the number of donor sites. [ +2J

b) Using IUPAC names, write the formula for the following: 121

(i) Potassium tetracyanonickelete (ll)
(ii) Pentaamminenitritocobalt (lll) ion

( i iDTetrahydroxozincate (II) ion
(iv) Chlorobis (ettrylenediamine) nitrocobalt (III) chloride

12. What are the characteristics of an explosive? Give the preparation and uses of 2, 4, 6-
rinitrotoluene and nitrocellulose. [l+2+21

13. a) Define paints and mention their major requisites-

b) What are lubricants? Write the functions of lubricants. t2.5+2.51

14. Write the possible stereo isomers of 2, 3dichloropentane and mention the possible

cnantiomers and diastereomers. Why is isomer less stable than trans-isomer? 13+21

15. Why does SNz reaction proceed with inversion of configuration only? Explain the mechanism

involved in the hydrolysis of tertiary alkyl halide with aqueous NaOH. 12+31

16. What is meant by bimolecular elimination reaction? Describe the mechanism for the

dehydrohalogenation of3o alkyl halide. [2+3]
++*
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,/ Candidates are required to give their answers in their own words ai far as practicable.

'/ Attempt Allquestions.t nr liguG in the mmgin indtcote Full Marles.i"':' "
/ Assume suttable data ifnecessary-

l. What is norrnal hydrogen electrode? Calculate the emf of given combination at 20oC; [2+3]
Q) fe*(iU) = Fe*(0.2M) + e,E0=-0.77Y
(ii) Sn*(0.3M) + 2e: Sn, Eo= -0.14V

2. Could you prepare the acidific'buffer of pH =l? Why and how? Calculate the pH of
rnixture obtained by mixing 50cc of 0.5N NII4OH and 100cc of 0.2M NH4CI soluiions.
(Kb: t.8xl0'5) [2+3]

3. Vhat are the characteristics of Catalysts? Explain their activity on the basis of adsorption

theory of catalysis. [2+3J

4. a) Why are the oxides of sulphur called air Pollutants? L21

b) Mention the sources and consequences of greenhouse effect. I3i

5. Whar are the effect of soil pollution in agriculture and living beings? How is soil
pollution controlled? [3+2]

6- How do you prepare polythiazyl? Mention &e applications of polyphosphazines and

chalcogenide glasses in engineering fiel<i. [2+3]

?. Dscuss about the contlucting polymers. Write the preparation and uses of Teflon and

epoxy resin. [+4]
8. Why are d-block elements called transition elements? Explain the origin of colour in

transition rnetals on the basis of d-d transition. U+4J

9. Explain the followings: Q"2.51
a) Presence of the unpaired elec:trons makes substance paramagnetic.

b) Variable oxidation states are the main characteristic of transition elements

10. a) Differentiate between double salt and complex salt with examples. t3l

b) Write the IUPAC names of the foilowings: I2l- 
(i) Na+tre(cN)ol (ii) [z.n(oH)a]2- (iii)[co(NHr)aclz]cl (iv)[co(en)zclz]*

ll. Using VBT approach, explain rhe formulation of [Fe(CN)oJ3- and [FeF6]3- and

differentiate between these two-

12. a) What is geometrical isornerism? Why is trans-isomer more stable than cis-isomer?

b) How do enantiomers differ from diastereomers? Illustrate with an example.

13. a) Explain the mechanism for reaction between tertiary butyl bromide with aqueous

KOH

b) Horv does SNz reaction differ from SNr reaction?

14. What is Saytzeffs rule? Erplain it with an example. Explain the reaction mechanism for
the dehydrohaiogenation of tertiary alkyl halide.

15. Give an account of low and high expiosives. lilrite the preparation and uses of TliT'

16. a) Show yo'-ir acquaintance u'ith Iiqriid' s:'llisi'lid "nd tolid ltrhricant rvilh e'*;atnirle-s'

i') i)i t;,:lts;.'L\\i i'iil-{'> ',i--;;;;:;".', ;:1;r-r';',:f ,,g l.he.i;'tl}J;'i:'.:tliii'rai !r: engileefilg'x.lf}:S'

[4+1]

t21

t3l

t3l

121

[2+3]

13+21

tll
l2l
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/ Canaiaatesuereri,uiiedtogivetheirhnsveniintheirownwordsbsfaraspracticable-..
{ Anempt4llqwstions.
/ The ligges in rhe nbgin indicate Full Mar*t'
t ,asiie suitatte daa tf necexry.

l. lVhat is Daniel cefP Calarlate the emf bf .the following combination. [t+4]

relto.zvD-+Fe**(0.1M)*o-r. E6=4.?7v 
.

cu*(0.3M)+2e: + Cu, E]= 03v
2. .Derive Htiderson eqrution. To l.liter of butrer mlution containing O'tY-tlH4O.!.?nl

0.2M M1CL if.g.Z i of NaOH is added, wbat will be the pH of the resulting solution! .,

(i) Ar*ocaratYst
(ir) Caalyritpoisons

b) Descxibe rhe abso,rption theory of lztalysis with m example' . - : . t3I

4. What is Pcticularc Matter (PMP'-Ulhat are t}re tipcs and sources of particulae natter

causing air pollution? Also mention their adverse'effect' U+2+4

5: Write the mnsequence of acid rain How do oxides of Nitrogen and sulphru duke water 
-

acidic?' P+31

6. Vna-t do you mean by biodegradabld polymers? Givg &e preparation and uses of epoxy

resin and pollrstYrene.

7. What is inorganic polymer? wriii rhe preparation and .uses of Pollphosphazine and

Polymeric sulphur.

g. Why are d-block elernents called tansition elemenis? Write the electonic configuration - ' --
. 
'of 

elemtints of 3d serie* [15+3'5]

9. Mention the rnain rea$ili of exhibiting variable oxidation states of transition elemenB' 
". Manganese exhibits the highest oxiaation state u*o$-I* 3d elemerrts, why? cu*l

."*ir*6, *" *lo*.a ina 'paramagrretic while Zn*z compounds are white and 
.

diamagrretigorplain.. .. :' [2+l+2]

IRIBHWAN TINIVERSITY-

INSTITUTE OF ENGINEERING

Examination Control DiYhion

207E.IGrtik

ordination compounds with an example.

b) Namethe foltoradng complexes by ITIPAC srvstem'

(i) tCo(NHrsSO+lBr
(iD fco(en)dBt

.E:an. ..' Back
.LevcI EIE FdlMartrs. r{il

Progranmc
BCE,BGE
BMEBCH

PessMerk- 32

Yeer/?ert. ut Tirre. 3 hts.

0+4I

10. Compare thb mapetic behavio'r of the complex [NiCL]2' and tN(CI'qf-
bond theorY. . .. - f

.11..a) what do you understand by a chelatlng ligeid? Describe sidwick

usiug valence

125a.s\

theory of co- '

tl--2j

[4x0.sl

(iii)Krlcr(N0:)rl
(iv)[Ni(CN]l'-



12. What is eXplosive? \Mrite thc preparations and uses of trinitrotoluendTNT) urd

trinitrocellulose.

13.a)Mentiondrefucctjonsoflubrigantanddiscussaboutsolidlubricant.

b) Write requisites of good parnti and mention the important constitutes of painS'

14. a) Give &e necessary conditions for the to exhibit geomeuica! isomerism and

:.
and distinguish enantiomersb) Write the possible optical isomer of 2,

and diastereomers-

write an exarnPle withZandEnotation.

u+41

[2.5]

12.51

t2.sl

,12.sl

. l5-a) Exptain the niechanism of the reaction of bromomethane in aqueous polassium

t3l

mechanisnr? t21

alcoholic sodium

[3+21

hydroxide-

b) lVhat tlpes of nucleophile and solvent favours SNz and SN1 reaction

16. Discuss the mechanism for the reaction of tertiary alkyl halide with
'-- 

"IYaro*ia" 
W1," the differences *,**":_,_*d Ez reactibns'



t

'l'tu BH UVr\I'i LrNMRSIIY

INSTITUTE OF ENGINEERING

Eramination Control Ilivision
2076Chaitra

Exam.

Level BE FullMarks rTr)

Progremme
BCE,BN{E,
BGE.BCH

PasMerks 32

Year/Pert Ul Time 3 hrs.

Subject: - Engineering Chemistry (SH 40s)

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

/ Attempt&lquestions
{ The jigsres in the margin indicate Full Mork-
{ Assume suitable data ifneeessory.

l. What is normal hy&ogen electrode? How do you measure standard reduction potential of
zinc electrode? Calculatetheernfofthe cell at25"C,NifNi*(0.8M) lt Ag*(0.2W I Ag

Given, EqNiAIi*+ = *0.25V, E" AglAg* = -0.80V- [1+l+3J
?. Explain the mechanism of basic buffer. Calculate the PH of the resulting buffer solution

containing l00ml of 0.5M NH4OH and 40ml if I M NHrCI in which 20cc of 0.5HCl is

added. [2+3]

3. What is catalyst p,romoters? How does a catalyst increase the speed of reaction? Explain

with example. Eiplain intermediate compound formulation theory of catalysis- [l +2+2J

4. What are the main sources of water pollution? Mention the measures to control water

pollution. [2+3]

5. Vhat is rneant by ozone depletion? Write consequences of global warming and its

possible remedies. [2+3]

6. $'trat are biodegradable polymers? Write down the preparation and uses of Bakelite anri

Epoxy resin. U+2+21

7. Whal are polyphorphazenes? How are di{ferent types of polyphorphorzenes prepared?

Mention ttri apptlcations of polythiazylinengineering field. p+3+ ll
8. Variable oxidation state is the main characteristics of hansition elements, explain with

reference to 3d series. t5l
9. Explain the followings.

i) Mn*2 is more paramagetic than Cu*2.

ii) Zn*2 compounds are white while Fe*2 cornpounds are colored.

iii) Transirion elements from alloys. [2+2+1J

l0.a) Differentiate between double and complex salts. Predict the magnetic prcperties of

ttoNHrklclr withrhe help ofEAll. [2+1]

b) Write the IUPAC name ofthe followings: L2)
(i) NarlAl(CzOs)rl
(ii) [c"(NH3){g2JCl
(iiiXCr(NHs)oJ"

iirjiz"(oH)of.
ll.With the help of VBT approach, point out the differences betvveen [Fe(C]i)6la- and

[FeF6]3'complex ions. l25x2)
12. a) Show your acquaintance with liquid and semi Iiquid lubricants. t2.5i

b) What do you understand by paints? Mention the requisites of a good paint. [2.5]

13. What isomerism is shown by tartaric acid and why? Write the possible forms of tar-taric

acid and mention enantiomers and mesocompound. t5]

14. Wlat is SN reaction? Explain the reaction mechanism' of hydrolysis of tertiary alkyl

halide by aqueous NaOH. [l+4]
15. Describe the mechanism of EI reaction with suitable example. Give an account of

Sayreffs rule. [4+l ]

I 6. Wlrrr are priniar'-1- and iorv explosives? lVrite ihe preparalion aitd ttses of 'l-i'IT artcl, F'.{C. i5]
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/ Candidates are required to give their answers in their own urords as far as Piracticabla

r' AttenptAll questiotts-

{ ruigr"* in tlc margin indicate Full Mwk'
{ Asswre suitable data ifwcessrY'

l..whatissingleclecrrodepotential?writedormtheccllnotationforstaududhy&ogpn
elecrroda How will you predict tu" woomJty oL*y '"dol-tly*t 

using emfl Th

va,ueorf, ror,hetg-t*,pJrruXg,lg*O':":rmffi ffi ril+,+21
E ar r*&enthe conce

2. What @pens when a small amount of acid or base is atlded on a brrffer solution of acetic

acid and sodium acetate? Determine *,e miorrnt of sodiunr'":9t" required in 100 ml 
I

0,M ac*ic acid solution to pr"eo" u uoro iloio" oipn s.g pK for ac*i c *jd: 4'74 
- 

f2+3J

3. Differeiatiate betnreen negativc catalysis and caalytic poisouing How a catalyst work and

what is ihe role of promoter? 
r ve., Bv r--- - 

I2+2+ll

4. Whatare the primary and secondary airpollu&nts? Describe with exaarptes' What * *lr*r*r1

rain afi how does it oocrn?

5.Whatisrraterpollution?Whataretlemajorpollutantsthatshouldbemouioredhlfulr*+1
to orplain the drinking water quatity?

6.a)Howdol,oudiffer6ntiateadoublesaltaomacomplex?E,xplainwithexamples.t2]

b) Write the IUPAC name and calculate the effective atomic number of following 
t3l

comPlexes-

otco(NHlhCll].(ii)KltFe(czoa}](iii)tA(ol0Glzo)sf-
T.whatarelowanthig}rspincomplexes?.Howdoesval-arrce-bondtbeoryexplailthe

geometry -a.ugr"fii#urio, of 
" 
**pfoi i1pi'f" *tt refercnce to tF{CN)cl'- ll+2+21

8. Girrcthereasonsfor:

a) cn* compounds are diamagnetic where as cu+ compounds are paiamagnetic'

b) Ti* compounds are colored where as Ti* compounds are colorless' 125+251

9. what are tansition elements? why are rhey called so? why do transition elements form

complex. 
elgmenu" vv.,y 4rs ure' v*.ve 

'tl+1+31

10. Define the following terms: [1x5]

a) Primary explosives b) Secondary explosives c) Tertiary explosves

il f"*"*protir* e) High exPlosives

Jl.Explainthechemicalseparatiorrofracsmicmixn:re.Writethestructuiecisandtrans
isomers of cyclo-octene. 

*- 
[2+3]
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l2.Writeallthepossiblestereoisomersoftartaricacid..Themesoformofktuicacid
cannotrotatePh;i'i"d;d"i Explain [3+2]

13. Defirc the followiog terrrs: [lx5]

a) Solidlub,ricant b)Eoamel e)Varnisb d) Scrdsolidlukicats

p) ErrulsignPaints

14. what are bioilegradable polymcrs? Describe the preparation and uses oflmlystyrene' [l+2+2]

ls.Describethepreparationanduses-ofpolyphosphzirre..q"T,reactiongivesbottr
retenrion and inversion prodrrctbut sNt ,*fion i** inversion prodrutJ E:rplain [2+3J

16. what do you mean by elimination reaction? Explain tte reaction mcchanisrr o' 
', 1,*,1

reaction- 
*rr
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l- What is nomral hydrogen electrode? Why is salt bridge used in the constnrction of
galvanic cell?

calculate the emf of the following cell at 20"c, cr/cr* (0.5M) tl Fel re* 10-z*r;.

Gil Eo crrcJ*:0.75v atrd Eoro*n": -0.44V. t1+1+3I

z. Differentiate between acidic and basic buffers.l00 ml of 0.5 M NII4OH is mixed with

400 ml of 0.1 M 1rJ1{4C1. what will be-the pH of this solution. When 20 ml of 0.5 M HCL

isaddedtoit?KuforNH3: l-8 x 10-)

3. Define catalytic promoter and catalytic poison. Explain the adsorption theory of catalysis

with a suitable example.

4. Write down the major water pollutants and their harurful effects on mankind. Mention

their possible remedies.

5. Mention the major gases for causing gfeen house effect and how are these gases released

in &e ahnosphere? Mention the possible measurEs to control the global warming.

6. Write down the preparation of polymeric sulphur niride. Mention the engineering

applications of polyrreric sulphur nitride and chalcogenide glass.

7. What are biodegradable and non biodegradable polyrners? Mention the applications of
Bakelite and epoxy resin

8. What are transition elements? Explain the colou of transition elements on the basis of d

to d transitior

[2+3]

[2+3I

t5l

[2+31

Exam.

13+21

12+31

[1+4]

g. What are d block elenrents? Why does the number of rmpaired elechon make the

conrpound paramagnetic? Calculate the magnetic moment if the metal ion contains five

unpaired elictrons. [1+3+1]

10. a) What is primary valency? Describe simple test to distinguish benveen the-following

pairs of-compiexs on the basis of Wemer's theory, (i) [Co(NH:)sCl]SOa and

lCo(NHr)sSO+lCl.

b) Name the followingcomplexes by ILiPAC system

(i) tCdH2o)4G\IHr2lCl3 (iD tPt(NHihchl (iii) NarlAl(C2OrhI

iirlicrrNol)ujt 
'- 

tz's+2'sl

11. Explain the formation of (i) [Fe(CN)eJa- und [FeFoJ3' ions with the help of VBT approach.

expain which one is inner orbital complex and outer orbital complex. 12.5+2.51

12. What are high and lowexplosives? Write the important uses of TNT and TNG. 12+31

13- a) What are lubricants? Mention the fimction of lubricant.

b) What is paint? What are the major constituents of paint? Mention the requisites of
paints. 125+251

14. What is optical isomerisn? Show all the possible stereoisomers of tartaric acid indicating

enalrtiomers and meso-forms- [1+4]

15. Explain why SNI reaction gives the products with both retention and inversion of
configuration t rt SN2 gives only inversion of configuration. Write the mechanism of
reaction befiveen tertiary attyt traiiae and aqueous sodium h-vdroxide. [2+3]

16. Exnlain the mechanism of El reaction with a suitable e>rample. Write the differences

b.*'*.n Er and E2 reaciions mechanisni. 13+21

itcU

FuIIlUarks 80BELgf'el
Pass Marhs 32BCE, BME, BGEPrcgramme
Time 3 hrs.UlYear / Part
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{ Asnne slllit&lc fu if;cessuy.

l. How does a tesfo tnrftr solution resist drange in pH on tbe addition of small amount of
acid or base? AB acllic butrer solution of pH 4.8 hd to be prepared from acetic acid of
A.I and sodiuo acclalc. What amourt of sodiurn acetate should be added to lL of acetic

acid?Whae,d(aerdicis4.74. [2+3J

2. a) What is meat by single electrode potential? How does it originate? What are the' factonaffectirytlesingleelecrode? [l+I+U

b) Calqrhtethesnffrthefollowingcellat25"C, l2l

sn(s)/sn2'(0-I5Ivf)//Ag. (0.03M)/Ag(s),WhereEoSnzn lsn = -0. l4v &

EoAg! lAe=+0-80v

3. 'What are inhibitors? Describe the intermediate cornpound formation theory of catalysis

uith a suiubh orarnple- Point out criteria of catalysts used for indusuial purpose' [l+3+lJ

4. Ulhat are differenf nater pollutants? Mention the different sourcesl of water pollution,

tlreir dverse effects and possible remedies. [l+2+l+l]

5. a) How is ozone formed and depleted in nature? What are the consequences of depletion

of ozsnlayer in the atnospliere? [2+U

b) Describe the adverse effec* of air pollutanls and their possible remedies. 121

6. rwhat is biodegradable polymer? Mention preparatiom and use of the following. U+2+21

i) Polyuethaoe
iil Nykrn-6,6

7. \That is coducting polymer? Give the preparation and applications of: Ll+2+21

i) Polyphosphazerrcs
ii) Polpreric Sulphure niride (SI'I),

g. Exptain the following featrres of transition elenrents with reference to 3d hansition- 
r.rirt S)AIIoy forrnaion (ii) Complex formation- 125+251

9. Write the possible oxidation states of Sc and Cr [l+2+21

i) Ticl3 is colored compound but Ticl+ is colorless compound. Explain

iA i.ti'dCN)rJis diamagnetic compound Uut fr[fe(CN)uJit p*unugnetic. Explain 
.

10. Strow your familiarity with double salt, complex salts and ligands. How does Werner's

tt*ory explain the struaure of complex compounds? 13+21



t
B

ll.a) Using valence bond theory, predict tbe geometry and magretie properties of

[x(crt).F ana [co(NH,).f' [1.5+t.5]

b) Iurite the IUPAC names ofthe foltowing coordination compounds. l2l

D [N",[erlcro.]]
iD [co(NH]]G"]Ft,

iiD K,[Fe(C'O.[J

i9 [ar(ou[tt,o),f
12. \trhat arc explosives? Ctassiff the explosives !\,ith respcct to sensitivity. What are the

imprrities thotyo,, op""t in crude product of TNT? [l+2+2]

[2.s]13. a) What are the requisites of good paints? Write about enamels

b) What is meant by lubricant? Write about semi solid lubricants and their uses. 12.51

14. a) What are geometical isomers? Show your familiarity wilh E and Z configuration with

suitable damples. [l+2J

b) Define Cis and trans isorners. Why is trans isomer more stable than Cis isomefl l2l

15. Define enantiomerq diasteromers, racemic mixture and meso compound with a suitable

exarnple of each. AIso write ttreu optid activity. tsl

16. Givc an account of SN reactions. Explain the reaction mechanism for thc reaction

between 3"alkyl halide aod aqueous NaOg. 12+31

*+l
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/ Candidates rerequircd to givetheir ansll'€rtl inlheirosnuprds as far aspracticable.

{ Annryt&qtnsftolls'f -n" 
fr& n fu mstn tudican Fail Morfu''

{ Assante suitablc fua ifnecessary-

l.whatisrncatbyNormalHydrogen$ltmrte-?Discrrssitsusetomcasurestsdard
electodc potential Jt**Jtii#"' Catolatc Eqf of the following ccll at 20oC'

tll*,S,1'#?f,%r1'J?/.nt'J,=4.34v rr+r's+2's]

2. What is meant by 'bnlfer sotution' and buffer action? A litre of solution containing 0'5

mole of cHrcoog;;.i *or" of cH:cooNaprovidcs a brffer-of pH 4.74. Calculate

the pH of solution &r the addirion of 0'02 mole ItiaOH [K: l'8x101 [2+3J

3. Defire Hetcrogenous catalysis. l#hat are the goieral characteristics of a catalyst? Explain

adsorptbn rtruyofcatalysis 
- [l+2+2]

4. Write shPrtnoteson: P5+251

a) Globalwarming b) AcidRain

5. what is soil pollution? Point out major soil pollutans, their effects and possible

ll+4Iremedies? p.5l
6. a) Why do thc trausirion elcments form complexes? 

t2.Sl
b) Why do the ransition metals exhibit variable val€nqt?

7. a) wbat are transition elements? which of the d-block elernents arE not considered as

[1+2]
typical elernents and why? 

rements cr, Fe, cu and
b) Write the electronic configuration and grotrp of the following e: l2l

Zn.

8. Fe(CN)6lI aoa p"f.t'' , boir 3" 51*3*l mrplotes- F-tplain tbe difference between

thesetwo**poll'it'tu*itofVBT' 
-- ' tsl

9. a) How do you dbtinct a double salt from a complex salt?

b)WritetheIUPACnamesofthefollowingco.ordinationlomnounds

(i) tco0t2o)z(oHll (ii) tN(cNlF-

(iii)K,[Ar(czo]] (vi) tcu(NH,)qlsoa 
lll:i

10. Define ttre followingterms with example'

a) pigment b) thinner c) solid lubricant d) vamistres e) lacquers

r r. w;t" trr" differences beMeen organie and inorganic polymers. \vrite the preparation and

applications of poly$rosphazines' [2+3J



12. writcrhc method of preparation and two importmt uses of Bakelite and polyuretharn' [2'5+2'5J

13. Writc preparation and two important uses of

a) TNT b) TNG

' 14- How do cnrrtiomcrs differ from diasteron€rs? Wdte

cornpornd that conlain two asymrmtic caft@ atom'

meclanisur for the

lt+41

SN2 reagion rnecbrrisrn

l2.s+2.s|

15. Whd is elimination reaction? Fiftin the rerction- 
AJyArcUafog"""tion of primary alkyl halide'

16. Whd ae the facto,rs affecting SN' and- Sx' rw 
.ttm:' 

Explain
- 

n itttt f.*r"" to hydrolysis ofalkyl ha$de'
l**

all tlrc possible stcreoisomcrs

[2.s+2.5]

ofa
[3+2I

l

I

i

rl



,{

I

I

I

(E TRIBIIWANT'NIVERSITY

INSTITUTE OF ENoINEERING

Examination Control Division
2M4Cteilra

Exrn. Rcqular
Lcvet BE FullMerls tf,'l

Programmc BCE, B}[E, BGE Pass Marks 32

Ycer/Part' u.l fime 3 hrs.'

I

/ Candidates are reqrired to give their answers in their oun words as far as practicable.

t rh, isuG i; le rmrl* irdicae FBtt Markj'
y' Assume suit&Ie bafnecessarY-

What is an elerlroclredical sglies? How'does an electolytic cetl differ fmm a galvaoic

oUe Ca.uUethccofof&e following cell at 25eC [l+2+2]

Zn I ?-n* (A.lM)ll Cu* (0-05I\d) / Cu

Given, EoZi* I ?n= 4.7 6Y-E6Cu* /Cu = 0.34V

a) How does ao acidic buffer.solution contaidng acetic acid and sodiun acetate resist-' i;; change io p* io in'spire of the addition of the small amount of acid or base?. ': '

rxpfainii . .., . :. :. l2l

b) Calculate rl." pH of restrltingsolution wh1.p.6i mole of NaOH is added to 500mI of

What. islhomogeneous 
""tavrtz 

How dges a c.atalyst alter the rate of reaction? Explain 
tl+4,

What is water po}hfipn? Write doim the major souc'es of water pollution and. Seliol- ^
*r" fooiUf . measure ro control. itow does the oxiaeq nitiogen make the water acidic? 

lll'. 
t 1

Writeshortnoteson: . i . , [2'5+2'5]

2.

J.

4.

t
Ozonq layerdlPleiion
Global warmingducto air pollution

is coaducting
re$L



)

9, Write the orpectcd and acttral electronic configuration of Cr in box notation. Why the
actual electonic configuration of Cr is different from qrpocted electronic configuration?
In the 3-d nansition series the size of atom deseases froni Sc to Cr btrt the size rernains
almostsimilarfrom $w7-n-Explain. [+l+l+2J' 

10. How does valence bond theory explain thb geometry ard magnetic behavior of a

complex? E"xplahwith suitable cxample. t5I
I l. a) Explain the formation of [FeF5]3'on the basis of VBT and predict its geometry as well

as magnetisrr, t3I

b) Write IUPAC Bames ofthe given examples. ' [2]

r) [N(Co)q

ii) IQFe(CN)6I

iii)NatAg(cNhl
iv) Kz[HgIaJ

12. What primary explosives, Iow explosives and high explosives? Write the preparation and

usesofnitoglycerine. [3+2]

13. a) What istubdcant? In what situation grease and solid lubricant are used? [+2]
b) WhatarethecharacferiSiqsofgoodpaina? : l2l

14- Explain enantiomers, racemic..mixture and meso compounds with examples. Draw the

structures and specifu:Z and E configtration cif4-rnethyl hept 3-ene and 2-chlori pent 2-

'-':
l5.Describe, the bimolecular nucldphilic substitution reaction in haloalkane with suitable :

example. What type of solen1 is'favour for this reaction? Write down the differences

betweenSn,andSn,reac$'ogs? . .'' . . '.: . 12+l+27

16. Explain the reaetion mechanism of dehydrohalogenation of tertfary brityl bromide by
aicoholic caustic soda. Mentionthe factors govemiiry the mechanism ofEl reaction. [3+2]

*.*#

,,.. . : ,

.: ...

j
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/ Candidates are required to grve their answers in their owr words as far as prrctir;able.
{ AuenptAllquestiow--
{ Thefgures inthenargin indicate FullMarhs.
,/ Asswne suitable data fnecessary-

l. Define Buffer. Write tlre mechanisnr of acidic buffer. Calculate the pH of the solution
forrred by adding 0.2 g of sodium acetate in 200 mL 0-l M aeetic acid. pKa for acetic

acid=4.74. Il+2+21

2. \ltr,rit is standard hy&ogen electrode? How is it used to measure the single elecrode
potential? Why is salt bridge used in constnrction of galvanic cell? Calculate the emf of
the following cell at 25oC. [+l+l+2]

[Eori'no= -0.24v and EQp6*p1= -0.12VI.

Ni (sl /Ni2'(aq I ltwll I pb" laql ( rur)/pb(s)

3. Elcplain with an ercampte the mechanimr of adsorption ttnory of catalysis. Write the

ffiaences befi*reo homogenous and heterogenous caalysis. [4+lJ

4. Define soil polluticn- Write the major sources of soil pollutiorq their negative elfects and

contolheasrnes U+2+21

5. Srritethe formation, cffects and remedies of SO:r and Norr. 12.5+2.51

6. What arre biodegradable polymers? Give the preparation and uses of Nylon 6,6 and

polyuetharc. tl+2+21

7. Describe &e preparation and uses of polymeric sulphur (PS)" and polyphosphazines- 12.5+2.57

8. Giveanaccountforthefoltowing: [l+1+3]

a) Cu2" Od) is more stable than Cu* 6d'S.Justify the statement.

b) U&y Zinc is called norrtlpical transition element?

c) Explain magnetic properties of transition elements.

9. Explainwithreasoils:

a) Transition metals can form most of the complex compounds.

b) Zinc (II) compounds are white and diamagretic while oopper (II) compounds are

colored and paramagnetic. 12.5+2.51

l0: Explain the fomtation of [Co(NH3)u]'* *d tcofrf on &e basis of Valence Bond Theory
and also predicttbeirmagnetic property. l2+2+ll

I t. Write &e basic assumptions of Werner's theoqy of co-ordination compounds.
CoCI:4NHr giv-es aprecipitate with AEI.IO: solution. Explain it on the basis of Wemer's
theory. 13+21

12 What are plastic elElosives? Write the advantages of plastie explosives. YJrite the
preparationof TNT, TNG and nitrocellulose. [1+l+3]



13. a) What are lubricants? Show yow familiarity with apptication of different types of

luhicants.
b) Explain the method of application of parnts in galvanized iron'

14. a) Explain geome{rical isomerism wit}r examples

Ul **" jl possible stereoisorners of 2,3{ib'romopa,tane. Identify all possible
' 

enantiomers and diastereomers from the stereoisomers'

15. What are the differences between Er and E2 reactions? Explain the reaction mechanisrn

fs the reastion of primary alkyl halide with alcobolic NaOH'

16. Why does SNr reaction give both retention and inversion isomers but SN2 grves onll

inversion isomer? Write ttre mechanism for the reaction between bromoethanc and

aq.NaOH.

[l+2+2]

tr.sl

[3-5]

[2+3]

[2+3]
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/ Candidates are required to give their ansnrers in

t Attenptilgtustions
/'f;;' igrrr^ n *' **gif itdieate FuIl lllarks'

/ Assume suitable daa dwcessarY'

l.whatissaltbridge?Writeitsfimctions.W.riteelecnodereactiorLnetcellreaction,EMF
of th cell at 25oc J;; ,","r1r, 

"r 
rrr. oiro*irJ 

"reckode 
couple and also predict the

spontoeity of the cetl reaction' [l+1+3]

EoFe/Fe* =0.44V, EoAg/Ag* =-0.80V

[Fe*]=0-01M, [Ag*]=0'lM r .Airr
2.s/hatisbutrercaprcity?Writethecharacteristicsofbuffersolution.200rnlof0.lM

Cerrs CooNa tu #i;,r,';00 ;;i ilM crllrCooHa at 30oC dilute solution

CalculmethepHofsohrtion' 
U+z+?f,

3.Exptaint}reterm,s:(a)Acetocatalysto)catalyticpoisoinlgand(c)Promoters.[2+3]

a'Explaintremectranismofoznnelayerdepletion.Writeitspreventivemeasuresard

5- DefiDe soil pollution lllrite tlre maior sources of soil pollutioq their negative effects 
tr*r*,

their oum words as far as practicable'

control measures'

6. Write short notes on:
Q-5"4

'I2l

i) PolYPhosPhazine
ii) Chalcogenide glasses

7.a)civeanaccorrrrtforbiodegmdableandnonbiodegradablepolymerwithsuitable
exarnPle-

b) what are fibers reinforced plastics? write down the characteristics aod its application'[2'5+2'5]

8. What are transition elements? How do rhey show: $ caralyic behaviour (ii) colourcd

ions and (iii) variablJJxirration states? 
\-/ ----' 

[0'5+l '5+l '5+1'5]

9. Explain the formation of [Nicl.J] and tN(cN)n]-' or the basic of vBT of coordinatioorr.rr,

compounds.

10. a) Write the formula ofthe following IUPAC name:

r) Potassium penta cyano nytrosyl ferate (II!
ii i*,**tti* chloro cabalr (III) ion

iii; TetracarbonYl cabah (O)

i"i p"**,*inooittito cobalt (IIl) sulphate

b) "[Fe(CN)ulF is dianagnetic but [Fe(C]'{)olt is paramagnetic" justiff'

{:055 hIJxtc )tcrrtu Lrr!.Bact\lErD.
80Funlfrrd.s

Leivel
32Pass MerksBCE BME,BGEProgremme
3TineI/IYcer/Plrt

[1.s+1.s]
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ll.whatarelutnicarrts?whataretlrchractersofgoodlubnicarrts?Whatisernulsmpint?ll+2+1+U

, Writeits 4Plications?

lLDcfrne orplosive- How it is used for dafense purposc? what are the uses of rNT' TNG
u+l+l+I+lI

' antlcellulosenitrate? 
rot possible in the compormd, "'HtilffiI#'*iif#trffi*l{{}lmiisjsome"st 

-r 
r}+2+2I

',lo.Whatisanucleofrilicsrbstitutionryaction?'Differentiatebetw€enSN2adS}{l
r€actions' write the factors "ne"m}3#Hi;it' 

;;; lr+2+21

,.l5.Explainreactionmechanismfordehydrobalogenationoftertiarybutylbromiile.what

, solventru'IitL"'*ttionmectrmisr? ' 
- *r: How do you 

[4+lJ

," -Trjffiffiffiriffi; frm:r"i#"lff* 
series' How do vou *t* 

1r*r1
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'/ Candidates ae r€quired to give their ansrvers in their own r+,ords as far as practicable.
r' AttemptAll questiotrs.
{ Thefigures in the mrgin indicate Falt Marhs.
/ Assume surtable data if necessary.

1. What is buffer solution? Derive Henderson's equation for basic buffer. Calculate pH of a
mixhre of l0 m/ of 0.lM ammoniurn chloride solution and same vohmre of O.Z tr,t
ammonia solution- (pKb for ammonia solution :4.74). 

[f +l+3J
2. How does a galvmic cell generate electricity? Construct a cell with the following cell

reacrion, write its notation and calculate standard emf ofthe cell. tl+I+l+2]
2Al+ 3Z"SO. + Al, (SO n) t * Z n at 298K

(lM) (lM)
Given, standard reduction potential of Al and Zn are -1.56V and A.76 V respectively,

3. \Mhat is catalysis? Explain intermediate compound formation theory and an indushial
application ofcatalysis. tt+2.5+1.5J

4. What are the parameters of waterpollution? Explain its causes and adverse effects. [3+l+lJ
5. Write the functions of lubricant. Show your acquaintance with fluid fiim lubrrication and

is role in engineering. Git'e aa example each of (a) semi solid lubricant and (b) emulsion.[l+2+l+l]
6 ilffiffffi#:(anYtwo) tz's+z'sl

ii) Formation and depletion of ozone layer
iii) Acid rain and its effects

7. What is conducting polyraer? Give an account of polyphosphazines and chalcogenide
galsses. Also unite their appiications in engineering field. U+z+21

8. Explain the following: 
[2+3]

i) 3d- tansition series show variable axidation states
ii) Completely filled 3d transition series are unable to form coloured compounds

g- What-is a complex ion? Give example of a (i) cornplex cation and (ii) complex anion,
with their ILPACnane. AIso calculate EAN of central metal ofthese ions. [l+l+l+l+l]

10. Show your acguaintance on the basis of hydbridisation with inner orbital and outer
orbital complexeswithexample. 

t2.5+2.s1
ll.Dfferentiate between high explosive and low explosives. Write the preparation and

applications of TNT. p+2j
12. \Vrite the method ofprepa.ration and uses of (a) polysryrene (b) Bakelite [2.5+2.5]
13. Distinguish bet*een enantiomers and diastereomers. Show all optical isome.rs of

(a) 3-Bromo 2-butanol and (b) Tartaric acid. Also show optically inactive meso form of
tartaric acid' Explain *'hy 3-Bromo 2-butauol doesnt exist in meso form. [i+.1.5+l+1+0.5J

14. Explain E2 and E; reactions with referance to ttehydrohalogenation of haloalkane and
point out the factors affecting these mechanism. [1.5+i.5+2]

15' }\'hy does haloalkane favour Sp reaction? Erpiain rvhy there is only inversion product in
s^*2 and both inversion and ietention procucts in sNl path. tl +z+21

16. \&'hat is plastic
ib)Dynamite

erpiosive? write preparation and uses of foliowing: (a) Tl,{T
il i-?-+-?1
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I. Derivc ths equaion requircd to calculate thc emf of cell at non-standard condition" What

are tbe Actors thd afrect the single electrode potenrial value? Calculate the oxidation

electnode potential of givenhalf cell reaction at 2.0iC. L2+l+21

Fe* (0. lM) + e -+ Fe* (0. 2M),80 = +0 -77Y

Z. What are the criteria for buffer system? CalculAe the change in pH of buffer system

haring 200 cc of 0.1 rn CH3COOH and 0.1 M CH:COONa rvten I millimole NaOH' is

L2+31added-into it. (K" = l.8xl0-5)

3. Whd is altocatalysis? Explain the mechanism of adsorption theory of caAlysis wi8r

o<mple. [l+4]

4. Wbat are the major pollutants reqponsible for wats pollution? How do the oxides of
nrlphrr and nitrog€n make water acidic? 12+31

5. \tr/bat is meant by eone dcpletion? Write its causes and consequences. 12+31

6. a) \[trat are chalcogemide glasses? Give an account of preparation and uses of

b) Write down the prcparation of cyclic silicones-

7. a) Give an account for the biodegmdable and non-biodegradable pollmers with suitable

examples [2'5x21

b) what are fibers-reinforced plastics? write down its applications.

8. Explain the origin of the adsorption spe€tra of ransition elements with d to d transitions. t5l

g. Mention the main applications of 3d elements and give main cauies of variable oxidation
13+21states shown by transition elements-

I0. a) Desqibe the simple test to distinguish between the following pairs of cornpounds on

thebasisofwemer'sttreory. [co(NH])5cllso4 and [co(NH3)5SO1JCl l2+2+ll

b) Name the following complexes by IUPAC system.

r) KrtAtrol

ii) [Co(en)rJBr,

iii) [Cr(HrO)5Cl]CI2

c) State EAN rule.



Il. Using \IBT; predict the possible "ryb"t 
of rmpaired nurnber in ttre following complex

compounds. K.F{C$;] and [FeFo]" 125+257

12. Wdts the mechanisrn for tIP conversion of Bromomethane into methanol in presencu of

aqueous 
"lk 

li. Ab";;i"i" ttre stereoclenristry ofthe reaction' [3+2J

13. Wld do you mean @ Elimination reactions? F'xplain the rcaction mechanism for the

dehydrohalogenait";r.td; aryl Uia"' [2+3J

14- Writc down the-possible geometrical isomer of btit-2-ene-1, 4-dioic acid' Why does this

compounrl exlibit ,[;.fi631 isomerismJ Explain tbc differtnce between emantiomer

and diastereoi*."r[;;;;;ple of3-bromo'2-butanol. [l+l+3]

15. what is the requisite of good orplosive? How can you p EPare TNT form benzene? Why

does detonator t"qrilf,ritG;;bti"' of rNfi [2+2+U

16. a) Show your acquaintance vith liquid anil semi-liquid lubricants' under what

L3+21
situations greases are used?

b)whatdoyouundersandbyPaints?Mentiontherequisitesofgoodpaint.

i

I

t,

l:

I

I

!i
ii
t;
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I
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I
I
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/ Candidates are required to give &eir answers in thir oum words as ry as practicable'

/ Atte*pt &.gttcstions-'
/ The fiSwes in the margin indicate Full Marls'
/ Assume sitable data if4ecessary.

t. What is memt by standard hy'drogen electrode2 Explain b{efly-with diagran- Calculatc

the enrf of the foUoGe Lff i 25;C Mg[\,Ig* (0.lMy/Ag-(lM/Ae- Given E Mg*r1rdg

= -2.37 V EoAg?Ag : +0.80V

2. a) What is meant by buffer capacity of a buffer solution? How does a solution containing

a mixture of benzoic acid and sodium knzoate maintain its constant pH value even

on the ad&tion of snaall amount of stong acid or alkali? Explain.

b) Derive Henderson's equation for basic buffer solution'

3. Sbow yopr acquaiutance to homoganous and heterogeneous catalysis. Describe the

intenmediate compormd formation theory of catalysis'

4. a) What are rhe main sources oi-$a[er pollution? Write the various impacts of rvater

pollution.

b) What ae the causes of soil poilution? How it can be controiled?

5. $- at are air poltr:mnrs? Give a brief account about the adverse effects of air pollutans on

human beirigs and their possibie rcmedies [2+l '5+l '5]

6. What do you meant by cross linked polymer? What are the general characteristics of

inorganic polymer? what are the ecgineering application of chalcagenide polymer? ll+2+27

7. a) What are liber reinforced or..ly-rners? Write their application in the field of
t3lengineering.

b) What are non-biodegradable p.ri1'men? Wha are &e demerits of using them? tzl

8. a) Are all d-block elements callcC rransition elernsrts? Justifr yogr answer with reason-

Why do tansition element-s call'd so? t2)

b) lryhy do fransition elemenrs 5!1.,rv variable oxidation state? Point out the industrial

applications of 3d-series elemer:-s'

12'sxli9. Explain why:

a) Compounds of Titanium in --: .,r:idation state are coloured but those'in t4 oxidation

=t 
t o" colotnless.

. b) Transition elements formed sigciiicant number of compiexes.

10. How would you account-for the diffcrence in stuchxes and magretic proPerties between-

floitcui'u"i tNi(cl0.l'r P5x2!

[3+21

[2+3]

t3l

l2l

t3l

t2l



*

I l. a) Name the following complexes by II'JPAC systexn

i) [Cr(t+rO)sClJCI2

j?,[:igaf'
iv) tC(C6Ik)rl

b) How does werneds theory explain the structues of complex corrpounds?

12. \Uhat are primary and loru explosives? Girrc tbe preparation and uses of glycerol

trinitrate.

12+31

[2+3]

13. a) What is paint? Give &e requisites of a good paint' L3+21

b) What are lubricating oils? Indicate their importance in engineering fiels'

la. a) What isomerisrn is shown by butenedioic acid and why? [3+2]

b) Differentiate between racemic mixttne and meso compound'

15. Wbat are elimination reastions? Write the mechanism of E2 reaction taking an orample.-- 
SbowyouracquaintancetoSaytzeffsrule- U+2+21

16. What do you mean by SN reactions? Explain reaction mechanism for the hydrolysis of 3o 
' 

.

alkyhatide by aqueous sodiumhydroxide- [1+4J

*t*

i

,'
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INSflrurE or a'itiurrnn{e
n-aminationCoh- II)$$on

r' Canditlates arc rcquiredto give tkiransvrrers tn

/ Anenwt&.qufins"
, -tw 

i6 in tt",*'t- itfrdc FYn Ms-x'
{ . Assune sittaOle tfuaifwessaY' :

l.l.vhatissHE?Calculatetheerrfofelectrode.corrpleofEoo,,,.,=.,0]:1
r*ion of Sn*2'Fe*:arid ff ire O'AyI0'1M and ! It{ 

'

respectivelY,

2. Explain the mechanism of bufrcr u{on wittr a suiable €x(amPle' 9*{":3* weighl in ';

gram of lwci'fr;;-;-r** uGo-*rotion having nE = 9.3S in 200 * ot o'il*
ammonia solrtrion. Qt$ = 4'7 4)

3. Wr,"t i, heterogeneous cdalpist How does'a catalyst alt1ilre.nry of reaction? Give a brief

accourt on the ir*ermedire cornpornd ;"#"" th[t of cataly.f,* [l+l---3J

" o- ") *" * 9r*" aeff.*i3nZ Y{E the cheurical reactions imlved in the **tti!-r,

b) ilovr cors crbon diaxide cause'ar:oryhuic pollution?
' 
5- lVhat are',he major-wateipoliur;nts and their harnrfirl eftbct? Ms'rticn :he possii:ie ****fi.n:3

& ccntol water Pollution'

-o. a) $tite tlg engEneering applications of silicone anil grve the sGtlcturE of cYclic anii ctoss

Ilqked silicons. 
*-{3+21

b) Write thepT eparation ofpolpboqphazine and its uses'

?. s,trat are biodagradable.polymes? Write down the pre,paration gld uses of Nylon 6"6 and

ll+4ITeflon' ' [3+2]

coloured comPounds ,. + ." 
: 

:
9. llhai arE trar.siti0n eleurents? wh>' does the presenge of unpairai-glectrens rnak-e a su'rrstarila

paramagnetic in nah'e?Explain tt"tt#;d*;;|*"'t;t4:*' [1+1J

ii) icuctdcnarurzl 1: ' :

iir Ni pakl ^. ;r

iv) [Cr(NHr)eJ"
Sate and explain EAN nrle as applied to metal Qomplexes'

ii.Differentia:.e tiete'een inner aad outer orbital complexes'

Kr[FeiCN-).i indicates tbe presence of one unpaired electron'

',vheiher tle give* cot'cplex is inaer or outer complex'

their own words as far as practicable.

4

il
:

ti
l:

l.

i.

'+. :'

I

i
j

I

I
:-t

Ldagnetic measurement on

peCict on 'the basis of VBT

[2+3]

i.

li
ii



i2.Defineexptosirres.rY-hyaretre.ptimar;-*xPlosives9.,1.o"***o''?\ifiIritethereaction
of toruens fonning an errylosive.Mentioo the irnportant * orcrr+ amd prastic explosi'res'[i+l+i

13.a)WhatSresolidlublica,fs?Meetrcn$erypesaad**::oilubricantswiiihexamples.[1..2+2]

b) -Explain-&e iug'odpf g'ti*igrr o{paint in galranized':o} 
'

b)Definee,nantiomerswithexarnples.Ditrerentiaebetwecrrracemicmixtureand
mesocorrPouniL

15.E4plainthereactionmcemisnrtbrth€hydrolysisoftatiryalkylhalidebyaqueous
NaOiI. lVharsoivent hvurs the "*tli*Lt-it*Z 

[4+1]

i6.*;;;; saytzetrs nrre? Describe the mechanism for the reaction of 3'alkyl n'to" 
ilrr:, t-.-J

+21

atcotrolic alkali.
+**

.{
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,, 
*drey,,arerequired to givetheiranswen intheir own words as far aspraeticable.{ AItemptAA questions.

{. Thefigures inthe margin tndtcate FaIIMarls.r' Assune suitable data f necessary.

I- What is buffer solution? Calculate the pH of 500 cc of 0.2 M CH3COOH solution when
2 g of sodium acetate is added. [K, for CI{3COOH is l-gxl04]

2- what is Daniell cell? Ansu,er the foltowing question using equation (a) and (b)

- .{a}..fslJ0.2M}= F*'+e{0.1M),Eo=i1tv, (b}Cu(0.3M}-2e=Cu*,Eo=_0.34V.," (il netcell reaction {ii}spon'taneityoi redox reaction (iii} cell notation (ld emfof cell

Ir+4J

ll+41

3' what are catalytic 
Promgter and catalytic poison? Exptain their activity on the basis of

adsorption theory of catalysis. --J --- ..v vw'r 
[2+3]4' a) What are chlorofluorocarbons? Hplain their photolytic reactjons in the upper

atnosphere
t3j

b) Discuss about the airpollution caused by oxide of nonmetals? t2l5. Whai are th major watr pollutants? point ors their adverse effect and the possible 
: -

measures to control waterpollution. r ---- 
Il+2+216. Write the preparation and uses of Teflon and eproxy resin. What are conducting polymers?.

Point o,t theirapprications in engineering field. rvlr"'e 
[3+I+t]7- a) cive preparatioa and uses of the nonrnetallic super conductor. ryl2l

b) Write doryn rhe main characteristic of inorg:rnic.polymers.

8. Give an ac@unt for the followings:

i) Transition metats are welr }nown to form complexs. 
12)ii) Coppo(r) compounds are white and diamegnetic where as copper (II) compou-nds. arecoloredandparamagnetic. - --rr-- \-'l vv.'vvr 
pl

iii) Zinc is nontypical transtion meral. 
tU9' a) pxplain tlE variable oxidation states of rasition elements. which divalent metal hasmaximum paramagretic character among the first transition metals? lz'.s*l+1.5I

b) A transition metal iorms alloys with other tarsition metals easily. why? Explain.
10. E:tplain how the two complexes of Ni, [Ni(C].1)412- and [Ni(CO)a]" havestilctures but do not differ in their magnetic behavioi (Ni = Za1.

11. al Write the IUPAC name of the following compoundv,ions
il [Co{NHr}st{O.:l C!:
it) [Fe{C2o;)jl}
ut) {Cr{en}zClzJ'
lV) i\rH4 [Cr {HrO} r{NCS} 1]

different

tsl
[2+1+27

b) what is comprex compound? what do you understand by principal and auxiliary' valency ofthe centrar ion in comprex comiorurd? Iih;;ii"in ;o Jco (hrH3,).jcL.



!

12. a) What are lubricating oils? Indicate its application in engineering'wo*' [l+2]

b) Sho+*ryornfamiliaritywiththe rypes ofpainr . i2l

13. a) Write the difference between enantiomers and diisterioispmers grving appropriate

[3+2JoramPles-

b) write cis, Trans and,?-E notations for the possible isomes of but-2-endioic acid'

14. a) Explain the rnechaniim involved in the reaction betlveen bromomethane and aqueous

NaOH.

b) How do nuclmphile and solvent affect this type of reaction?

15. a) Differentiate between Et and E2 reaction'

b) E}}"lah the reaction mechanism for the debydrohalogination of 3"alkyl halide'

16. What are low explosives? write the preparation and uses of GTN and TNT'

t3I

Lzl

12+31

[1+4]

I
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e? From thil. How is single electrode potential originat

foilowing qu'-stio*s- .. ' ,

.- Ni+Ni*_r2f, E"=+025V
Ag -+ ;t-g. + * E" = -0.80 V

words as faras Practicable'

siven elecffe srvstern, aasw'er the

I. ..'., , '[2+3]

a) 1\hicii of the givea eie':trorles acrs as anode and why? ': '

b) Coriruct a gaivaeic. 
""U 

*iil-p;-* A notation wtren 
Jhe 

given electrodas arc

couPled-

- ci CeicEiaie eheL\{F c'iths ceii et 27"C'

2. .rr*at is bilfier s:iution? iiow ac:iic buffer resists the changein pFi 91.'ht.*ioition 
ot '' 

'

:i::ali aicor.iat u-f acid aod base? 0.005 mole of KO-H ls a'aa"aio 400 m! of 0'1 l'4 l ' 
''jr,; ffi#i. catcu'late the pli rrtn *Jtrlr. dr'r*pr" :4-14. l-t+j/f;-1

3. Waat is cetalysis? How a catalyst alters the Ptt 9f reaction? What happens to ttre

-.qr*ibri,* ;;;;;i? ;;;6 ;;;;rli;;i rf 
" 
*tav',r $tat is I'rory1u? [i +? + 1 -r t 

I
.4. Di{ferenrjate bet-,veen $tt rtant and pollution. Describe the airpolhition with ret'ergug'\urrorl

gaseous pcilutant aad particulate matter' : '

- 5. T'rite tite polJuiants responsible for soii pollution' Briefly desciibe tbe artverse affect of

soii polluioq an<i dreir possibie remedies' : 
[1'5+2;'i -:ii

6. 
"Vi:..:t 

are pol),stlrEne.^an,j :]TFI? 
I-Iorv ca:r they be prepared?:ivhat are the ruai:: 

"otojj.r-rr.ri

7. S'har is phosph+it t:iiic con:pounds? How phosphonitrilic cbloride can be prepared?

lirdte the morr.omers of polydi**rii*y *Jp,ifyaii''f'W phosphazines' Mention the r:ses

ofphosPbazines. " -i t,;?;ll
6. E."qlain the foliorviag propenies : ,-

a) Fara::lagnetic properiies increase iromsc to Mn and then decreases toZn'

b) C.,pA. Ju:ts'are biue iE coior wtriie cupicus.slats are col3rless'

f . i; -*!'aydo kaasitio..- ei*rneats fonaed signi'ficant number of **pte*"s than others? [2'5]

,li trerisrti,:r:i +lements? trL.1icl: oi 3d-series elemei-iis is not a typicai transition
b; wiiari : [1+1.5]

' Nelir & LaterExrn'

' :,,

'Prss Me1ks.

BE ... .
rr rl r:l:

BELBEX,.
Sgargq' ',,

.B-Aeri;-_-

[,evel
-11

3 hrs.Timer/u,Year/Part':



10. *]}lat are the main postuiates of $remsr's theory? lilrits the ILJPAC narne of the

fo ii olring c ompie.tes. [3+2]

a)
b) lC+Glzo)a(oH)efi) [e$ii3)6]!i3
di K?[Ni(cN)4]

li. Wha: are the ttrafre&al and sqr:are planar complexes? Hou, do ttrey differ? Explain the

formarion of [N.$[H:)afl on tre.basis of valaoce bond tbeory and gxplain its magnetic

behavioi. il+i -tii

12. Define bigh expiosive a.:cd plastic explosive with example. Write the reaction tc ilreF,ais

(a) Nitrocellulos; and(b)'Tl'ff. [?+31

13. Trtat are Lhe firncions of lubriceats? Whatispaint? Describe varnishes and enar*els. [2+1'.2i

14. S,hat are cis and trans isomers? Explain ttre couditicn required for geometrical isor:.rerisn
-rirn er:ar"'ples. Draw the structure of 2-chlo-ro-3-rnettryt pent-Z-ane and sp,:;i$' Z aff,.E

ccifiguration ii+2-2i

15. De.scriirc aiechamsm fuid kinetics of nucleophilic bimolecular sr-rtrstitutior ieactic::,. r&i,v

does Sl#rea.ctiixtakepla:ewithstereochemiEal iaversion? :l+:3

]5.'11lhnt is ciia,*irchai+g:nadoa cf alkyl helicte? Give fte inechani.;nr, steiet+h+ini*f iiirl
i':rat:rcs oiii ;'cac;io* i.i+2+:-;-ii

I

*:F+

!

I

t.

i
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'1 Cadidates are re$ire{i to give tbeir ansvnrs ln

/ Atter.F 4!! questior's'

n 
-'lt"ig** 

inthe margin lndi':ate FultMarls'
I Ass;ne sztit:*le d*ta ij'wcessary'

t.i D"n* uuifer cai,.acity a*d buffer range. calculate the concentratien of sodiuira bensnat-e

riar must be present iB 0.1 t\'1 ur*"i" *iiii*'r"* ; ;''fft; sohtion of pI{ 3'7 iir* fi-'r '

i:,+3i
beiizoic a.ci,l is i.8 x 10{) . . !

.2. 'rttEi is eistcda pste:rtiai? Hcrv does it origirrate? What witi be tbc reducticn pot'enr'at

, ,' .,f i;ri.,,tei;:ct.,,-li'.a.hen zilc or.tuf ii-Iont".t rvith 0.1 IvI H;Sff' at 25'r-l' O'"*11,.,,-.".,

, Enzrrzrl* = -i0-,''58'v'; ' i"'::r.,-;'

.,c tlc ahsr:r-Falr;n tirer:4, r:ri t,a.1ci'.';ls i-"i:i:: l'li:"i:'i?, 
-.r-,=3. .,fefr,.-: h:re;:gr"rrc'i:s .ti;{y5is. L1*surj'ce.trc *h:t"-l:::,::::.",ji",-i'"::-:;,; . 

' - 
ii-"-i*li

e;r:srsiie" ,.*,. *::i*.=ir.rlu i.,ich*o.sing cnial;;5; fo: lrid**ttEi:i .pxlprri'i'' '- -'

,i. cl.:i:.!.*'z..rrnji.3 is ;.r= of ilre h,:i"ring iss=,iee g'i *te -'lnrlc' Pcir't c*t r::';1+:ix'"i'::;'r t,j,*'t-..=
i t+.+iit..-.-.;

itt'roi -oo.=ilg, i'':s i:npacts :r""rd e:so cotfol E-:€&sErBS'

':i. ,r?hat dc ;,,u r:-.rea1 
'31j'+at-r:.toiiUticg? Y/hat are ihe major lvatsr $'oiiutall*' n:'elii*tt tttt"j',. 

nr*=.;

aduxso +ifects. ''
:,

5.Expl:aiplepa;aiiorrenil'':seselp+lsphosphaznesaadpoiymericsulfiErt!f!{+'
.i . I[.Ihat is bi.odi.:giadabie p+i3m*r? !,,{asl!on pieparation and rrses of the foilowing'

32 l"JBrwAlIut.[lx',ERslTa
.INS{TILTTE OF ENGINEEFJNG '

20?l Bhailra

a) El+x;- n:si:r

8. Give.reasons rbr

their own words as far as pracdcable'

b) PolYurethaae

a) C.rJi is rii::l'.p.eiit '!r,'h'i:r-e as Cufii) is paramagr:tic'

b) iiC2 is'*'irit'- but Ti'.lir is'iiciet'

ii :;*.!j
I',l+2+.1]

r4 c-!-l i'l
,-!..i 

. L.i 1

9. Givc reasans:

a,) The co:apc.nents forrned i;1 symboi .Y, element in +5 oxidation state are colourl,:ll;

but those ,"otrr,rea id-3 oxiiation state are mloi:rful

i0.'ilira: io .vou nieau. br eff,egril..a*Tc.4umb;r? Give IUPAC name and calcuiate the

efi'mtive atoni'l n';rni;ar -'f&e fo]'iow'lngcomplexes' [1+4]

Eram.
BEIwd

?2-- --BIE,2

3 hrs.Timer/IIYear/ Part



12= Explaia r,'hy SliI. reaction gives bo& retension and invertion isorners but SN2 gives only

(CHr)sC-:Br + NaOH * (CHr)rCOE+ NaBr

(aa)

i3. Distinguistr between enantiomers and diasteriomers. Shorv these isomers in 3-bromo-2-

butanol. . [2+3]

14.1ltat is an explosive? Classifi solosives with exarrples. 'ril*at is ihe req.rir'-ment of{, '' i1r-1r'r':
good exglosi''-es? [ i'r'i:-ij

is.Bf,lat are slimixation reactions? 1ltite the differences.bei'.+:c:r 'i-ii ard El l;'irclioit

mecha*ism taking suitable example. . [1-i4j

16. a) Srhat is lubncant? Writ- aboutt&eapplication of Ciff"-ient i-'-;:rt*':,f lritrdcants. [1+:']
, [2]b) rtrrire &e chaacteristi* otr*r*olo*

+
l.
II
l

It
,

I
I
I

I
I

l
I
I

I
I

I
I

!

I
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Chemistry 6H40i)
Candidates are required to give their ansrvers in their orvn *'ords as far as pracii,;able.

{ Attempt All questions.

'/ The figures in the margin indicate Fjrll Marks.
./ Asswne suitable data tf rtece.ssrl4).

I. Wrat is buffer ani buffer capacit,v? To i00 ml of 0.1 M acetic aeid. 0.1 grn of sodium
hydroxide is added. Find the pH of the resulting solution. (pk3 for acetic acid is 4.74) [2+3]

Z. Ho',v does a gal",,anic celi differ from an electrolldc cell? Calculate the EMF of the cell:
ZnlZn* (0.001N,{) / I rrg* (0.ltl[; / Ag. The standard porential cfAgiAg* half celi is 0.O80

V and Zntz-n* is - 0.?6 V [2+31

3. a) Strat are promoters? Mention the action of promoters. [1+1]
b) Describe the adsorption theory of catalysis r,vith a suitabie example. I3l

4. a) $/rite dou'n the sources and defects of sulphur oxides. t3]
b) Explain the causes and effects of ozone layer depletion. 121

5. \\hat are the major $"ater poliutants and their hannful effect? Mention the possible

measures to control q,-ater pollutian. [3+2]

6, \Vrite short aotes on (i) Suiphur based polymers (ii) Chalcogenide glass. ,''[3+2]

7. a) Give preparatior, and uses of N;rlou6,6 and polyurethane.

b) What are engineering applications of conducting polymer?

I. a) V,,tite the importanr characte.Estics of transition elernents.

b) Expiain the magnetic properties of the transition elements'

9. Explain the follorving:
a) Compiexes of transition elenents are generally coloure<i.

b) h,iost of the transition elements are paramagnetic-

: t4]. rll
12.51. [2.s]

[2,5+2.5r]

[2+3]

[2+1]
121

[-'=jj
l'l+?l
L' -l

r11L-J

r^ a1
L.TJJ

[3";]
ii t'\_i
l- i --.: j

f-:i-,.

t 0. \\ftat are primary anri secondary valencies of metal? E:;plain the suuctuie of
IQ [Fe (CN)k on the basis of Werner's theory.

I i. a) Wirh the valence bond concept, expiain tire geometry and magnetic chsacier of the
complex ti\, (CO)*].Write do'irn one of &e lirnitations of r.'alenee bond thecrv.

b) Write the ILTPAC name of the follorving ca-ordination compounds.

i) K: [PtF6]
ii) tsr: [Al (C:O+):1

ii:) [Co (]ii:):SC+l Br
iv) [Pt (N"i{3)aCi2j SO+

11. Explain the reacticil nechanism for the h;i&olysis of iefiiari, buf i blomi'j.e b.ri aqueous

l.iabg. Difreieiitiare bsit.'ien Shil an<l Sl'i2 mechanism.

ll. ai iio'* do enerricmers <iii'fers u.ith cliastaolsorners? Iiiuslrate ..r'iih an e-:iarni:le.

b) Vriiiat isoirierisfit is shoviT, by 2-bronio i-chioropropene? li.'Isn;ion Z anC- F r::aiion for
tire cc:ipo'.i::d.

!J. '.i'hat are secoi:"iar}'ex-plosii,es? Cive preparction ai:d proi:enies ar:d usss ciCTl'i aud

T-.'.1T.

1::. $,,'ial do 1:ou niean b;-' Elin:i:isric:,' leaciiorrs? E>:piain iir* ieation n:eciia:iiin ici the
rEaciiol ber'',l.eer rlilnari- aii:i'i i'rziii.j* ur15 alathoiic Na(fF.

ii. a'; l-.,herr are iu+r'icr,t:::g riLs? hiilat+ tiieit h:ponanc":.
b'.i 3i:c..i :-'it=: i;;::ii;:rir;" ',', j, ii: ij'::s oi irarl:-.i.
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i

::i ;i.:lE;:Uil.'''i'jrJr'iIt';EF.SITY

IN S TIXJTE C F lt.i Gn-iEE,:-I'iG

;i; ;lniic a,:i.:r: Csniir"ci Iri-.Jii :+ ii

-:3?* iihec:'a

. F-ii::.:.:,rl:

Fr*gr=;::.:::.: ,Qr-T iii.: P a :.i I',''-i ::; r i::'r

i:-"jii::i,
T =.., =:

i i:ii-,eY*.:r/iil- il,Jii 1 :.-.

Suil_ieci: Ch :;':: : sir*,, iE.Tna. ji

"" Cr::ii,j:it:s are i=c;iiiigi ic give ti:..:u anst'ieis in'rh:.:r {)-1',: i-ici.jj ::: ,i= r:s r:si:i,.:i.'.-;l:..
*' 

-4i i eritpt .l$.arlrs.riio,r"t.
," !!ie _fi,e;:r:s i;t ike n:arpir iild.ic:ile Ig4i:fu .

,/ Assit:iiE stiitabfu dtiti ij-nscessi;:.yt.

i. 'r'Gaiis;eei-'i.::ib;"bufirn-3cap=ciii'?Ar.=serrsi:si::i.=;ide:irl;ti:=i:::r:::i:a:::l::.:,.::i.=
sclutiot buiiiiea ai pii 9'.CC. iic-iv i::ei:li sra:i:,: r.,i e.r:r!::il.::ir:i:: ;,-,j,:,,.:: l::-,.i: :i:, i-,;- :::i::l
tc otr lite c'f t-20 l,{ iiHJ tc a.tei<e sur.'ii i. br-:t-al? til-; vr:ju: of a:i.:.li.:i.-,ir !;r :!.1.:';

1. a) ii,tat is coinlai hi'drcgen elec.tr-cde?
-t) C-:l:iiiai; ih: Ei,;lP cf i!:: i'cllor*ing celi *25",:.

-n- #-ir- *L" is" i ?e =-A.iiY, Eo gN-i Sli =-0.i4 Y iir-,r.i-.ici: II.-*] = u.4 i,ii.
iFel =C.l 1.{ [Sfi = S.r rr

3-. ''ii'lia;t <lc ,re-* me.'i:l b'v cata!;'iii poiscnirig? E:rpieh trr ads:ip;ion '.11r*i-,, ri ci:-::riirs:: .;.iii:
-1 31.2-a..;.:.rL: rr:qr!rrL.

f '_, i

i: .:

i .:'!
L '.:

! -:T-: j

.l- Fcl-::t itu: rie ila.icr sc-,1'xes of soii pciiuricn, ihrii a,lve=e efilcl rrii ii:t::; tr{:s;l;l;e
i l-i:':]

-i. Ci';= -l'i')ui f3E:ili&-i:y rr-rt-h v.'rier poiluticc. E'ii: the CrC,i.-;ci.ie irrr +,:L--i-:L: iri,.:r
depit::ox uid ira:;:r$:: eribc,5. ii+2i

s1. T','rir: si!,3:-i ilc-ies on (a) Chaliog:r:ide qiasses ib,i Si:ic,-rn*. il+.]
7. ri'j:at e.= b;+segra,:iaile ac!;,:ne;s? Give tile lr:reieiicr-t Gn{i u:=; c.f er.,_r:i;.' ;,:s;i:s e:3

;ci;;st1:==e- i, +.ii

C- ai Expiai:i ine icriraiica of lrii,Jtlii:irj]* cn iile b:*is cf vai=:c-- -re.i al:::ui-i:1 arri,
trecici ;ts gecmetrl'aeC magrretic bei:avicrr. irj'i) '#J;e the itFAC aar::r cire fciio;..:ing cc-criiilaiicn conpo.rds. if j
:i i'ia i-{uiCi+i:l
ii) I'.1iFt{i3Cai_rl
iIi iFici: {}ili3i.i -Ei3
ir"i iCo f.iH;,r1i C!3

9. li,-r.; c*s a i,:ilr,ir sait iifi;-. fic::: a .rcr::-iiii; s:i:? i-i+-.;'de=s --lfs-::r's -.i:.1:-.c..;=i;li:,
-Jl= Sii.jc:-i::-a.lic.-:r::i::i cr-,!Ij.:jiur.is? t:-;-:il

it. l; t#lit 'i:: c=i:re.'i ,-.ui:i ei.c.iic:-:.:s c'::iilE:iiz;:,--:r: c-i- i::esi.rici:. tle;t:,i: ii j
'Ci C::': i:;-,-.C=S r,i'j'i.,'I=-SiE,tr: ti:;-;i*::S l-t CCl,,.';:r;r-:. at.t il.i,:.-:rail:.::. i4.i

i .. ili Ci';= r3f.:icii': r',,i-,'r'2,: a::,j Cc :l-ri r,Ji ccr:si,j:::.i a: i-r-licel :;a:,sl,,ir:: ;r,i:,:,:. i,j
i'; Z:'-r:tir::ii.. r:ei:: tn:,:ai,teis;ics cf -lii tre,:s::j;i:ien:rlts. i:,i
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Lev*l BE

P:'ograu.me
BCE, BME,
BGE

Pass lWarlis _ti

Year / Part t/t Time 3 hrs.

Subject: Chemistry giI4o3)

/ Candidates are required to gir.e their ansrvers in their o'*'n r.vords as far as practicab:e..

"' Attempt &.Etestions./ Thefrgpres in the margirz indicate FuIt Marks'
{ Assume suitable data dnecessary.

L Derive Henderson equation fcr butTer soiuticn. What is ti:e pi{ of resulting rnisture

cbtain-.d by mixing of i C0 cc oi 0.i i.i HCL and 50 cc of 0.5h{ anrmonia solurion. K6 for

ammcnia is 1.8x104. [i+1j
2. Irrow can irou measJre the standard rcduction potential oi Zn electrode? iilrirogen

e!"-ctrode 
^i 

I nto is connected lviih Zn eiecirode in I'hich the ernf of the cell is fouud to

be 0.6i V at 3-5"C.If tzn*l = 1.0Iv{, calculate Fi= in hydro-aen electrode. [2+3]

3. -What is hererogeneous catal-vsis? Giving a stritatrie exampie. expiain the mecilanism of
heterogeneous catalJ'sis. Write any fw'o criteria for choosiug a catal,vst ibr industrial

pru"Dose. ii+:l+l]
4. a) What {o .vou mean by CFC? Mention thelr phctclytic reactions in l:igh altitude at

stratosphere.

b) How do the oxijes of sr:iphur antl n:trogen make u'ater acidic? ti +2+::

5. Write major sources of u'ater pollution. How does CO: aci as polluta:rt of the

atrnosphere? E:{-plain. i[2+3]

6- $ive an accountonchalcogenide giasses alr<i polysulphur r'itnde. [2.5+2.5]

7. Exolain about tbe biodegradabie end non-bicdsgradable pol;rmers s'ia\ suitabie examples' [2'5x2]

8. Expiain giving rAJlscns.

a) Tra*sition maals and their ccmpouads show paramagnetic behavior.

b) Ziac (l I) Compor:udsare rvhiteanri diamagneticwhile copper( I I ) Ccnpor,dsare
colored aud paraoagnedc.

9. Transition eJemerts formed cclored co*:pcunds. E.5piain this on tiie basis cf C to d
trsnsidou.

[2.s]

i5l

i0. Ccracale &e magetic behavior of tle corirr:ie:: enti:i=s [F.(CNii6]1- :nd [FeForlr' usiEg

..'ala-rcsboed thecrp

i i. a) write the lrr?^{c name cf the folio'a,'ii:g cc-orc'inalicn compturids.

ij [C,Gii{3}5]-==

iii [Pt G{{3i:ci:j
iiir Na.r [C. (C2O+,hi

ii') [CC e.liijilCirj Ci

[2.5+2.5]

bi T,'1at is Efu''? fixr1; r,:1.'gsld 
"'ou 

*:pia;n th; sra'hiii4' e.-:d :lagneiic tei:avirr oi a
c(l.lliilleli coripcimi b''' F,A,N rule.

[2.s]

t2)

i3l



:1. I-1s: i.:: :::.--:+iii-i.rl- r:j.iiiraci-aris;ics ci' ::.,:pi*si=,'es. cii." iiit s;;,:ri:i.li-::-: r -.i .is=s cf
:iii:itil'-r i-r i i':i:e i-r--"IT).

i3. al ti'i:te tie i:::pr-r;ie.::t i:rirciills ::i i,;i:;ii:ani. =#ii=t are scLi,i iui:i;:::i a::.il :i:r,cii.s ir-*:iti: co::ii:ic-s ii is u:eo.

t) i'"i".,i:licr ti:e recl:iis:tes oi-gccd _la,:ii,s aari ';,rit: a'ic,ut i.arnisii.

i+. ;,r D:iii:l',jie g*::i*:ricai ts:orireii-r::: e;:i .+r:te l-t i:iiir-:tpje wii:: T, a::;i I:ii:at,:r,
hi f':i:e ilie J'r-,ssii-,i* i:+in::is cf 3-'bicni+-2"b-lta-:ci ali::j <r.,1..ii, +rr:::ia.,-..-.

i-i.:=;.::!::!Eei:ci1 ali ies+li:li.'::: c'ilet:=i-t i::.1-,:iu:?. 
r:'j- '::'r !:i'':!;i'"i-ii;i:'

i:,. E.lpii.ir.i'&= ita;ii.;ri i:1i-1cir.?.:.risnl i-ci the deh1.di,;i:iic,E;riati.:r-i ci..i*:.;:::-;; b;.:';.i lron:ii:._.
Dif;:r.:nii::te beirrsi= F.i aed il n:,:cl:a:.:isn:.

ii. G!v,-= a*: a.'.jcer:nt el' slr reacii+::.:. E:pial-i ine rer.ciii:r :::+:lirnr:,r: f;: ti:; i:a:i.ri:
ier- ni. r:,-: 3 

t ait;.vi i'i :i i,i:: ei:c aq u :c :i s .r! aOii.

f--

i'-t (':
r-'- l

[2.:;]

tjl

i'- _-

l-] i

i?:';i
LJ ' ;-_i

l.: .. :
L.:1'-,j
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4. Draw a cornplete orrlhographic drawing of a geomeuical solid cut by planes as shown in

fig,* beb; find thc truc shape of tlft section- Tten develop the comple.te Strface of the

solid- tlol

5- Drarv the lines ofinrersection cf rhe surfaces of geometrical solids in figure be]ow t6l

:

:t,l,l

LI

.J

1

t,.l

I
It
I

I



TRIEHUVANI'MI'ERSITY

INSNNITEOFENGINEERING

Examination Cortrol Division
2lD9Baishakh

Exan. Back

Lsd BE FulIMsrLg 40

Programme All(ExcegBAR) PessMrrls I6

YearlPart I Timc

401)

/ Cdididesaerequircdtogivetbeirmsweosintheirownq,ordsasfraspracticab.le'
/ tttarrytArlqwsions.
t ltgfrS,ns in tla nugin indicote FulI Maitls'
{ AsJnreentdbledaaifnecesstr. ,

l. Drar m cllipec with maju ad minor ates of 80 mm and 60 nm respcaivdy'

2. A linc AB has irs erd A 15 mm above the HP and I 0 mm in front of thc YP aDd its ed B

40mmaborrethe}Pmd35mmintorrtofthcvP'Thedistancebctwcenitsend
proiectors is45 ,rrn[r Ora*ttrc projectiW of the linc and determine the its tn're length urd

inciinarion witr the HP antl VP.

3. Draw a eornplete orthognphic projection of an objcct shourq in figue below with a

scctional fimtview.
'Througb 

hobs

4. Iylake a complae rop view of orthographic drawing of a solid cut b1 a 
4lane 

as shoum in

the figrrrc bciow. Fintl the true sfrape of Ue section. Constnrct the development of whole

surfaces oftbcsolitl

tsl

t4l

u4l

u2l

vJ"

t
t
,
i
L
I
I
I

,

,.?
., ;

, , ..,:,.



s. oraw *re tines of intersection of the surfaces of geomeaical solids slrown in figure below' tsl

I

--ry
.96

tal



TRIB}TIIVAIiI UNIIiERSITY

INSTITUIE OF ENGINEERING

Examination Control Division
' 2078Bhailre

Erem.
Is-eI BE FbltMerks 40

Programmc AI,L PessMerls l6

Yeerl Part I/I Time 3 hrs.

-.wir .,

z

Sabied: Drayyins.l ME

/ Candidatei; are requircd to give their answers'in their oum words as far as practicable'

/ Attempt Atl questiort&
/ ruigr^ inthe nogin inifrcate FulI Mark-
/ Assme suitdle data dnecxsry.

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

2. A straight lhe AB 60mm long is inclineil to ttp HP at 45" and its top view ma&es an

angle oi 60" with the lefercnce-line. Its end A is in the IIP and l0 mm in fiont of the YP'

Drirr it projections and deternine its inclioation wfthrhe VP' t5l

3. Draw the top view side view and full sectional lont view from the given pictorial view in

figrne given below. Showall &e necessary dimensions' [14]

ilk:

I
i
I
,

4. Make a cornplete orthograpiric ikawing of a solid cut by plane^as shown in ligurc below'

Find &e true shape of ti'e section Constructthe development of surfaces of the sclid' Ii0]



5. Draw a line intErslction of the solids given in figure given below'

46

t6l

92

***

i
I

!

I
I

I

i.l



TRI$IWA}I TINIVERSITY

INSTITUTE OF ENGINEERINC

Exanination Control Division
2078Krrtik

| {ME

/ Cadidates ae required to give thcir.ansruersin thlir olvl wonls as far as practicable.

t' .'lttsmpt 4lquesliitns.t .tf"is,rr* ntn, ignindicate Fg!!Morts-

I . Constnrct a prabola wi& aris lengih of 60nm and double ordinate of 40rrq'
'2. 

Top ard front viemn of a riangular plane is given in figrre below. Draw its true shapes'

U

45

t4I

t5I

c
t_

,Ll
i

4&

c

3. Draw orthographic views of the objects shovm in figure below with full sectional front

view. Assume all holes as ihrouglr holes. [1s]

/

Erin- Brck
Le?d BE FullMarls 40

Programme All Erccpt BAR Pess Itflar]s l6

I/I Time 3.lEs"

d
I

Frqnt

': . ':

. ,.i



-32

4. Draw a complete orthognphic &awing ofrhe riBht- solids slrown in figure below cut by

' 
the planes. Find the ;lh.e" of the sJcrioir. Then draw &velopment of the so.lid' u0I

.

5. Find the line of intersection of the surfaces of given geomeuical solids shonrn in figure

belo*'.

100

t6l

100
II
t

I
!
I

I
I

70

50 .ii i'

Dia80

+ ji*



TRIBHWA},I I.INIVEN.SITY

INSTITUTE OF ENGINEERING

Examination Control Division
2?16Ch?ihz

Exan. ' 'Rcgular ' '
Lcrrcl BE FullMzrkr 40

Prognmme Allorcc$BAX Pass ]tfarks r6
Ycar/Part ilt Time 3 hrs.

Sabject: - Engineering Drauring I (ME

/ Candidaes are rcquired to give their answers in theh oum uords as far as practicahla
I AtterytAVqwstiotx
{ Thefrgues b the nogin itdicate Full Mark.
{ Assunu wit&lc dataifneeessary.

l. Draw a parabola wi& a;ris lcngth of TOmm amd double ordinate of 90mm.

2. The fnrnt vicw p'q of a line PQ 94mm long measures 60mm and its top view pq is 72mm.
Its end Q is 24mm trom both the plaoes. Dra\il its projectior4 and find inclinarions with
\IP and HP-

3. Draw orthogrryhic projections with ftll sectional front view, side view and top view of
' the pictorial draning as shoum in figure below.

tsI

tsI

tl4]

rnB(trrca
IIOLET

4. Complete tire given otholraphic drawing and develop its zurf'aces of figure given below: tl0l

30 55

54



5. Draw the intersection surre for vertical cylindcr and horizontal triangular prism shorvn in

figure below- t6l

,l
t!.

+tl*
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.. . TRXBIIIIVANUNIVERSITY

'l nIsrmITEoFENGINEERING

Examination Control Division
20?SAshwin

BtE. Ilrrck

Lsvel BE fblll[.ds 40

Programme All (ErccftBAR) PesrMerlrs I6

Ycar/Prnt ilt llme 3 hrs.

I

r' candidates are requircd to give their ansr,rers in their ovm words as far as practicablc'

t Auemptillqnstiotts-'
/ fiefiSges in tlw nogin indtcote FuIl Markg
{ Asswti nitable ilata frucesstY-

l. Draw anArcherredian Spiral for 1.5 convolutionsrvithPitctl cqual to 50mm-

2. A.regular ho<agon ABCDEF.of 25 mm side rests ou one of its domer on th HP. Iu plme

is perpendic,lar to G VP and inclined to the HP at 30". Draw its projections when its

*ro"i o*ro to the YP is 15 mur in front of it
3. Draw complete Orthognphic views with secfional Aont view ofthe figrue below'

ftrorsLhd.r

t4l

4. Make a complete orthographic drawing of a solid cut by a plane as shown in figue

below. Find the t*" Jip"'of the sect6'n. Construct the development of surfaces of the

solid.

tsI

tl4I

tt0I



5. Drdn, orthographic pnojection of given gometical figrnc by showing curvc of
intersectim t4

48

tt*

'l
,l

I

Ij
'.,i

j
I
l.i.ll

":i.,i
,.J

t''!

.i
.:j

.r,l)



TRIBHWAN I'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2A75 Chaitra

Exam. l{t ritr l;r f ' li;rt I'
Lovcl BE fElMrr*t 4A

Programme All (Except BAE) Pasl Marl$ t6

YeerlPart Ut Time 3 hrs-

Drawing I ArE 40r)

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

/ AttetptALquestions.
/ The/igwes in the nwrgin indicate FulI Mmk.
/ Asstmte sitable data if necessary.

1. Draw an ellipse of tvlajor a,ris 90 rnm and minor axis 66 mm. t4I

Z. A regulr pentagon ABCDE, of 25 mm side, has its side BC in [IP. Its plane 
-is

prrp.irai"utur to-the HP and inclined al 45" to the VP. Draw the projections of the

i"n"g* when its corner nearest to VP is 10 mm from it. t5I

3. Draw orthographic projections with full sectional front view, side view and top view of
the pictorialAr*i"g as shown ia figrne below. t15I

4- Aright circular cone is cut,ls shown in given figure. Develop its lateral strrface. tl0I

5. Draw the lines of intersection of the strrfaces of geometrical solids shown in figure below' t6l

F
-F
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05 TRIBTIWATIIT,NIVERSTTY

INSNTUTE OT ENGINEERING

Examination Control Division
2l[5Ashb

.$raiacf Drawing I ME4AI)

Eram. !i ':--'; :: . 1 ': '
LcVCI BE FullMrrls 4A

Programme Atl (Brcctr B. tuch) Pass llferks t6

Ycsr/Part I/I Iine 3 hrs.

',t.+t!,j.iiin

. ,..',*

. i '':1i
-.,!.r

--j.,.:

,,,:,i.

'::i

/Candidalcsarercry&edmgivetheiransurersintheirowllumrdsasfaras
practicable.

{ AnenptAllqwti,ut
/ ru igwes in tlw twgin irdtcate Fall Mark'
t Asstme nitobb fu lfwcssrT'

l. Draw helix haviry a pibb of 50 mm on a cylinder with the diameter of 40 mm and height

of 75 rnrn.-

2.ABcisatiangutupila*with.sideAB=3.0mmandsidesBC=CA=50mm.SideAB
is contained by HP *a i"p."peooculr to vP. Draw iB projectiols when ig top view is

an equilateral rt *I";i[I-*r*r, point A is 15 mm Jway from VP- Also find its

inclination with thc IIP-

3. Draw and dimensim st6ogaphic projections with full sectional side vieq &ont view
-' 

.iJrop 
"iew 

of tlndtuirl-drawing as shown in figrnc below'

tsl

tsl

Il4I

k



it

4. Make comPlete orthographic projoti?* of a solid crrt by planes as shown in figure

below. Find tlre ,r* ,tp* 
"r-rrre 

s."tio*. Construct the dwelqpment of all ttre surfrces
ll0l

of tre solid

5.Draw.t,""ff""oofintersectionofthesrufacesofgeometricalsolidsshowninfigure t6l
belorv-

***



' 05 TRIEHIIVAN.IJNIVERSITY

II.ISTITUTE OF ENGINEERING

Examination Control Division
2Vl4Cbeilra

Eram,
Level

"i

BE Full lvlar*s 40

All(ErceptB- PassMarks t6
vl Time 3 hrs.

Progrrmni
Year/Part

a

:

t
!

I
!
I
{
I

I

I
t
i

.a

i.

t

:

:

:

..-_--.-_
/ Candidaics uc rcquired tb givc their ansurcrs in their own wprds as far as pracricable.

/ AnemptAllqurtio*-
/ The'figpres inthe margirtindicate' full Markg -

' r' *siie suitable dataifnecessary.

l. Geometricalfy constnii tlne compieti ro'tatign'of an.imolutg cq{ve.oil the sslid wirh

cross section'ial shape i3 givcn in frgure 'below' '

:p
fiJ

tsl



4. L{ake a complete orthographic-tuffig ?l:^pyt*'id 
cut by a plane 

-as 
shou'rr in figure

below. Find ,r," t o" 
'ri[fr 

-o "*.tr.,*t 
1ue surface dwelopmcnt of the srface of tbe

001
solid.

of ,halagona} Prisrns.- as

i.r

.:i#i:

5i.

],j

':\:_.. ,
i, : .:-. ':- - --.,,: ::.. .'..::..
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05 TRIBHWiTNUNIVERSITY

INSTITUIE OF ENGINEERING

Examinatiop Control Ilivision
ilfrf AsHn

Eum, Baclr
LcvCI Erg FullMarls 40

hognnnc All(E:tecptB.Arch) PasrMrrts t6
YcrrlPut I/I finc 3 hrs.

Subiect: - EngineeringDrarving I

r' CaDdidatcsacrequirGdtogivethchanswersinthirownwordsasfaraspracticabla
{ AnenptAllqustions.
t Tlpfigrcs in tln nofu indicae Fnll Marb.
{ Asswte suitailc dato ifnecessry.

l. Drarrr an invohne of an rcgulr squse ofside 20mn.

2. A straight linc AB 80mrn long is irrclined al 10" to tre HP and 45" to the VP. Irs midpoinr
is 30mm above ths IIP and 35mm in frort ofVP. Draw its projection.

3. Draw complcfiB Orthographic views with scctional fiont view of the figure betow.

Thmrgl hulcr

4. Make a complete ordngraphic drawing of geomeuical solid crt by a plane as shown in
figurc below. Fmd the tnre shape of the section Construct the development of the
surfaces ofrhe solid.

t3l

I
o

tsl
u4l

ll2I



\
I

5. Drawth line of intemection ofthe surfaces of thc solids shovm in figure below.

50

+42

3t

t6I

*ti

I'ttl
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05 TRIBI{WAI'IUNIVERSITY- 
\ISTITUTE OF ENGINEERING

r:,- .mination Control Division
2073 Chaitra

40FulIMarls
Itdr

BE
Exem.

Level
t6PessMarlaAll (ExcePt B.Arch)

!l
Programme

3 hrs.Time
Year / Part

Drawing I

/ Candidates are required to give tlreir answers in tlrcir own words as far as praaicable'

J AttemPlAll questior's''

/ 'fi; 
ig** in the mrgin indicate Full ltf arks'

/ Asstrtre sitable data if wcessary-

2.

1.

3

t3I

tsl

tl4l

4.Makeacompleteortbographlc.drawingofasolidcutbya.planeasshorminbelow
figure. Find the ,r*;ifii*re sectii'n.?;*"*t the development of surfaces of the

lt2I
solid.

,, n"



5. Draw the tines of intersestion of the surlaces of geomeuicai soiiCs in below figure. t6I

{.1. *

I
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. A, TRIBHUVANT'MVERSITY

INSTITUTE OF ENGINEERING

Examination Control Ilivision
2fiI3Shrewen

I

/ Candiddes are rBquired to give their answers in &eir o\*n words as far as prracticable'

r' AttemtAllquestions.
/ Theigwes inthe nargin indicate Fvlt Marb'
{ Assttttu suitable data drucxsary-

l- Ttlc distanccs betwecn the focii anil betneem the vertices of a hyperbola arc 100 mm and

eO * r"*p9"ti"ufy' Constnrct thc hlpertola

2. Determine &e true size of the *ngls formed by lhc planes ABC and BCD shown in figwe

below-

dr

tsI

t4l

ll4l

cr ar

a'

c

3. .Draw orrhograpbic projection yP futl sectional front view and full sectional side view
'of 

solid object slrcwn in figrnebelow'

Exan. Ncrr' Back {2066 * I-ltef-Br!S!tl.--
Levcl BE FuIl Mar*s 40

Prograumc ALL (Except B..drch) Pass it{erks I6

Yeer/Part I/I Time 3 hrs-



t

4. Make a comprete "q:",f"t #H&":?",#ttffim;?:I,. i# iffi*#X
in grven figure' Fil
i*litpi*i"rthe lovrer portion of the solid' tt2l

5.Drawtheliuesofintrsectionofthesurfacesforgivanorihographicdrawingi"lq* tsl
below.

!

i
I

:

::

,!

I

I

I

I

I
I
I
I
1

i

\

***
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, d2 TRIBHWAII,JNIYERsITY . .

IN$Tr'LITE OFENGINEERING

Eramination Control' Division
' ?:BT2cheitri

40

t6
3

Eram. {girl;rr .r1'r: :-i ::r':j;
BELeVel FuIlMai.ls
All (Ercepl B. ArcL)Programme. PasrI}IrI*s

Yesr/ Psrt ut Time

Subpct: - Drawing | (ME4II)

{ Candidatas are requir-ed to grve their answen in their orrn words as far as prastiqable,
tAttemPt&qu?slioN..,,-..]','..,:..:].i.-
{ ThcfgtreiinthemwstnindicaieFullt{ailis. , . ,.-
t Asswte suitable dati lfnecessary- : :, '

''2. 
A square lamina ABCD'of 30 mm side is perpendicular to VP and lglined t9 HP at 45'.
Its side BC Iies in IIP. Draw its prcjecticn when the nearest side is I 5 mrr in tost of VP.

l. Drav aa invoiute of thc. reguiar lrexagon having side length 1 5 mm-' t4

ti
3- Draw the views oithe objectives glven in figure below',vith full sectional,iiont view, full

sec.tirylai side vierv and top'riew. Also di;nensioa the visws, . . - . ' :

4. Compiete orthcgraphic view's of the right solids sho'*qr ia tigure ixlow cut by tire plane.

. Findrhe tr,.ie shape of the section. Then draw Ce'reiopinent of surface.

lr4

[12

t

!.

I
I

\

\
\



5. Draw the intersection profile of intersecting solid objects in figure below. tsI

*,|*



,@ TRIBHWA}IUNTVERSITY

INSTITUIE OF ENGINEERING

Examination Control Division
20'fZ Krrtik '

Lewd BE hllrlall<s 40.' '

kognnre All (Excqt B. Atdt) PrEsM.rfg t6

Ye*lPrrt vt fime 3 hrs.

Subiect: - Engineering I (ME40I)

r' Cdirlaresarerequiredtogivetheiranswersintheiroumwordsasfaraspracticabla
{ AnarytAllquestions'
{ Ttpigues bt}e aargin indicae FuIl Mork-
I Asstir* sttitad,le data if necessty.

.1. Drary tero circles wift radii 15 mm d.20 mm reryectively with their centers lying on a

horiautal line amd 60 rnm apart- Draw an arc taigent of radius 40 mm oirBidc to both the

cfudcs-

2. Repodrrce the given views of tre plane shovm.in figure below. Determirr irs mrc

#ffi* and tue inclination with the HP.

3. Pictorial view of an object is slnrm in figrule below. Draw (with dime'nsion) its

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

i20.

t3I

tsl

t

€
N

*!i

llsl

i

I

I

I

I

I

I

:

45rJ{



m€ilrical solid cut by plane shown in figure
4. CmDl€te thc given orthographic vicvs of gco
-' il;;;at ioPtt'ttomPlae surfaces'

tl01

5.Drarvthelinesofintersectionofthesurfacesofgeometicalsolidsshowninfigrrrebelow:
tsl

i

:

I

i

I

I

I
I

i

I

I
a

i
I

:

:

!

I

.

I

i
i

!

I

!

I

I

I

1

I

I

.i _-_(

***
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,' .li:t rr'pi,7!- qttsti$ni'
t ri;' j,.g"*; irz iirc' irargin inriicarc fuEL*::ia
{ .asti,ri" suitabie datrt i'tte'cesscry'

i. Canstruot an eliipse having a rnajor a'cis 80 mrn anC minci axis 6ii n;lii"

2.TcpviewcfasrraightiineRsadrhgimnivieviofirsenc}i-geslicivl.-rilii5i'.iaLleI..:,,''
Cr:malere i?J prol""tion'ffi ;il}c]t*ri at 30';;ilHP' hlso ij':teimine iis 

"ru: 
i"'r5ir rii'i

'Jr. ;,r"iinttioll i'rirlr ti:s riP'
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Ex.amination Ccntrr;X ilitlsi-tn

liiTf, nshad

? -..: ;r,
i uii *ri;;i'l;s I 4f

:- .-------

i Fas: ll."Itri.e i:)

:, iii;r"

L itulEtti

/ Candidates are reoplred to gire theii a:is. e;s in'rheir ov'm wolds ,,s far irs p:ncticable-

{ litter?t A{qitestions'
{ 'i'r;itg** 

in tiee mmginindicdte Fult'*:!ur',.;"

'/ ,qsitie stiiairje dttc' i{rcecessori''

l.fnirst.ructanAr-crirgeiarsspiraiCur,,,eci.0t.:i::']]i-.Ji]i..*ioi].cfdiein;ir:rj]i]::ui;.

7. -I]rsu- th.iee at'irogi:pLie ;'lcie1.ua1rs'1i 
a itctli'ii-iittir jen'r'l'+ 6r-t::u:l:i'ii-rintn' *!'t't

painllei ro i-I.F #;;;fi.,;'s;,ls iotiln*i ;;;i; 'fuee 
ro 1r'P' TLe c':rr'i::i r:si:':-r''i ''3 i"'

is 2im.t in n"nt. ci Y'p e-'-t'i -r Cri:n: a'eove lI*$ '

3. Filici-ral vi;:'+ tizrr':L1'-l:' i''' shut'":i in frgi:le l'il:*- Dirsi'ne tri'lr:"s r^l:l: s*ct'!:;i'l ii:r':ii:i
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g2 TilBIIWA}.ITB'ITVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2O71 Shrran

ziA to tbcir answers oumwords as as

f,rqrrr.

I

{ Ane@Allqrcsiors-
t Tlefigue^s in tlg t rogin hdicate Full Mark'
{ Asstnne suitable data ifnecessry-

1. Figurc below shows a staigh line urd a circle. Draw am arc of radius 18 mm lang€nt to

UoU tt gil-,line and circle and outside to the given circle'

2. Find the true nngle betrreen line AB and BC'

b,

t3l

tsI

at

a
c

3. Pictorial view of an object is shown in figure below. Draw (with dimension) its (a)

sectional tont view, O) sectional side view and (c) top view. 5ltl

.,fitfl*
ffi"#
i q.*-4*-1

\erv IJacli (l{!66 ct Littcr ll:ttch)
fuIIMerks 40BELcl'd
Pss!IEark r6Prugrrnmc All (Except B-ArcIt)

Time 3 lrrs.UlYeer/Pert



I
I'i
i

1j

4. Draw a complete orthographic drawing of a solid cut by aplane as shoum in figure below.
Find the tnrc slrape of&e section. Then develop lateral surface of the solid. u2l

..;'. i ' r -'. ri

5. Draw tlre givan vieun assigned and complete tbe intersection figure below.

**a

tsI



@ . IRIBHWA}.IUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Coutrol Division
2WA Cheih'a

Exam.

L€vel BE Full Merlcs 40

Progremrqe All @xccpt BJ\rch) Pass ltfiarlcs I6
Year/Part UI Time 3 hrs-

Subiect: Drawing I (ME40t)

r' Candidates ae required to give their auiwerc in their own words as far as practicable.
{ AnemptAII qae*ions.
{ Thefigres in tlu margin indicate FullMarlcs.
{ Assme suitable datoifnecesmry.

Through hotes

1. Draw an involute of circle having diameter of 40 man. t3l
2- A regular pentagonal plane ABCDE of 20 mm side has its'edge BC resting on the HP. Its

plane is perpendicular to the IIP and inclined to t&e VP at 45o - f)raw its projections when
its comer trearer to ttre VP is.l8 mrh in front of&e r/P. t5l

3. Draw orthographic projections with ftll sectional front view, top view ard side vierv of
the given isometric drawing in figure belour. tI SI



I
I

4. Draw a complete or0rographic drarring of a solid cut by a plane as sho'ln in figure belo*'-
Finri the true shape of the section. Thcndelrlop the srirface of the solid. lr2l

5. Draw the lines of intersection of &e surfaces of geometical solids shown in figure below. t5]

*+1,

\
\

\
I

ri

Y
aa


