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e Whai 30 "voi., m‘mn "
_ su:tab!;exa,mpla
i . b) What are ﬂ'je: diﬁ'ercnﬂﬁ:s bﬂ't"ﬁ’ﬂﬁn -fnrma_ ) lmformatted Input / '[-“"JII?'T-’lL Gwe - i
o o smtabla example 'Mth Stmple: nuiput for: ﬂlf:fuﬂumng %IUEI %3::, %-10. 3f emd %x EIH} g*-‘-:-

3. &) What are the purpese of the confinng statenient?. Within ihich coitrol statﬂmﬂnfts gan s ool
mnunue statement bf.- mcluded? Cqmparg wﬂ]] thebreak staierent. o [1 _,_2 +2]

f " 4 Whatis the sicaning of Ridction prototypinie? Wnte aiimgrﬂrn i calcilate ﬂ“" m.“ﬁh“
- series 1+11+111-|-=.....:+upt01¢t¢rms usmgrﬂcursmfuncmn Iﬂ‘i lsrﬁ'ﬂd a8 5 thﬂmﬁﬂ
oL s 1+11+111+1111+141}1 f . e 2 [2+6]

. 5 ay F.xplam ‘mth an'examp e_f;:)r r:ompﬂe tmm,@hahzaunﬂ uf D arna:,r ‘Dascrﬁ 'W.
" compilier niahkies ac::prﬁmg toihe nihber of, :mtmhzers and size. bf ap-aray grven .
b}rausﬂrmnasaﬂflﬂan‘ay \x SRR

b Wntu a program to refid & word fromm a. niain ﬁmmcm,, pasa it isito 'a funchon that will

- .convert'gll of ity r.ham-:::tars m_tu ll}'JPE]‘ sasg i ﬂ;:: first character is in lowsr nus;:and

~into Tower tase 1f ﬂwﬁm characer i m upper -::ase. Dmpia 4 the cmvertf:d strmg '
ma:m ﬁmcnnn SR : B

[3 a} Expﬂmn nead cf st:m:tm-es How cm we crﬂate anﬂ usc a st;r‘uc‘tlue mﬂlm anmher [2+3} T

. by Write apmgramtﬂﬁndﬂlesum ofsanes Sn %Zlin uptuNf,;:rm

———*‘ b}—]:bqﬂamdat aﬂémwﬂpmmmﬁr ammng-ﬂwmbﬁs ﬁfammm S [3] L
?,Pa) Ifhlsamﬂmmmdeﬁnedtypembamct}rpe ’bjrh-:rwmauvbylcsmPtr _
o :m:mmmtﬂdwhenihestatemem Ptrh-+15 axacutcd‘? S . {2] '_
) Writs a C pmgram‘the:t na]]s reverse ey {} to reverse r.hc array and return the may o

and- dlspla} the ﬂlemﬂnt uf IE‘-'E{I‘SEd array using pointer. _ e 61

8. List different types of Hmndﬂrd L/ used | in C Write a program to Write name, mll ne &nd_- RO
" age of five students into a disk file name "STUDENT.I}AT" . [2+6] St

3 &) Explain different types of goto statements in FORTRAN pmgrammmg w11.h smf.able
' . gxample. Write 8 program o read n from user and d15p1a1., the sum of following nmes

tilin" terms: [-(1+2H(1+2: 1-3)+.r1+2 3 o [4. 4}
by Ex]:ria:n with suftable exampls te shew how un Ispiled Do IDL‘IF works in FORTRAN. [4].
. LEE ] .
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LNESENEN

ot

b) What dd- yoif Thean b}r ﬁastad i

: .recmmve ﬁlnchun. .-_- ~, {2+2]

3} _ -
o GRS yer e
) Wntt: an a]ganthm m'mseﬂ E value in'an array at a pusmon gwm hj-’ user, o . o .:'[4}'_.._

Capdidaies are rcqmrcd tn gwe 1‘.!1e.ir auswm_m I.hair oWn, wn::-],‘ds as fa: 15 pmcﬁcabl& p
AnemprAH:}ge.gnmw — : . _ o _ o
The figtires i the margin mcfjt:m‘e FmH Marfs o T
Assterme su:r:;bl‘e daf:; zf mdewaq’ : ;

'1"'

&) ‘Whar js ifean: b}r -;'.nmpllahau‘? What is I]‘IE-ﬂll b}' mtﬂq:rrarahﬂn‘? Hﬂﬁ -::Iﬂ th-,se o =

a}'__Wnte a pmgré.m o thsplajf hrmsi:mng m.l.mbe:‘s betweeu thm:ange v&ntm:d h}r a user -
and also display their counts, Yo must use a ﬁmmmn ter cheek for Eﬂnﬁﬁ'ﬂ]ﬂg D
'numbe.rs anddlspla}flhemﬁum maln . . e _ C {4T

a) What is a tag? Must a tag l:e mcludeﬂ in 8 structure fype definition? Must a tag be
a 'mﬂlmledmashwturc v&nahle -:ir:sr.tlst:r-ed:p::rn5r Exl:rla.m . o 1+1+Z] .

b} Write a C program that reads sevarai rhﬁ‘arant names and address using ‘struetire

prodesses d{fR? " L T -
"y Deﬁne prng,‘rammmg iangu&ge? ?-"]Jﬂl ame ﬂlﬂ fmimﬂs nf gnnd computer prugrﬂm? {1+'j] )
al ?-Tha_tamprﬂprncmm dlrectwesr? Explam mnstants and vana,blea B S [2+2}
f b}.:Wntes}'ulaxandtxamp‘]E nfﬁ:!jlumng shlmentsfﬁmthnns AT . [134]
i} gﬁtch ot o
Bl e
_What are. 'Dﬂntml staiﬁnmts'? Hlusixatﬁ ncste-ci IF stalcmﬂnt wnh its ﬂowchar{, ‘ar'-.!ntc a :
. pmgramto calm:]ate ﬂlEﬂErlﬂs Ix1ﬂ+3x2{]+ﬁx3ﬂ+ N(:H]xlﬂN whareﬂis |
"-"'mmtagepmmdmmekathmd e 2]

__computer, rearrange the nmes !.n‘EG Elphﬂbf:tmaj order and write out alphabelical llst 4

_ ]'llustrate with example that "Amay i3 indirsctly & pointer”. Write PIOEED to calrm!aie
gum and average of intéger numbers bcmrcm M "and M (where: value of M and N are read
from kejrhﬂard} usmg pmn‘te:r, N [4+4]

Writs a program fo mntmuuuﬁlj.r reaid name, age and 53]31'}r ofa wmker anr wrne it into &
{lle nntil user confimms to end. Then' read n ﬁ-nrn user and display the o™ record in the file.
Details of worker must be tepresented by a stucture, [T_]
2 Compare anithrietic and legical if statements in FORTRAN, _ 71
b Write a FORTRAN program to display nature of roms of a quadntic equation. .
Caienlule and display the roots, if they are real and cqual. (8]
: *hx '

p122

‘-







ki g

. 4. What is re:r,utswr. ﬁmc:tmu'? Haw dQEs 1t wnrk" Fmd ﬂut sum nf dlglt l:-f number until the.- .. .
| | 2]
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v Landkda;as ara mqmreﬂ In gwe theu- ansmrs in the;qr oW wo:ds as f&r as praﬁtmahle
v  Arieinpr Afl yriesions. :

-~ The figures in the margfn.mﬁ;fcam F HH Martr
o Assﬂme mrabfe a’am y’" ne'cemm:p '

1L a} Ca,tﬁgonsg pmgraumung Ianghages o’ the. basm nf thazr 'use:s a.nd apphcatmns .

: Amm]g them: vhick pﬂbgr_&mmﬁg I-Elri'guagﬂ 15 fo) pmgr&mmmg‘? o
t and déﬁﬂf: dtffe:fﬁnt:stcps 19 scr’i}ya thEr prni:rlam ffy comp Fi

v 2 8 Differmtlﬁte bemem dc-qla:rauﬂn and :ief mt:mn Expiain :_strunture nf C pmgram mth

. an appmpnaie example.

b) Wntt.t 5}*:11‘.&::: Examplﬂnnd use ﬁf fnilowmg e
i) pimfl) L i

i) - scanf{ ) . SRR
piing gatcha(} .

3 Write; Ihe d]ﬁc:reﬂcc be-twa;:n dn ;md dq] Whﬂe ]ﬂﬂp a.nd wnr.:: ﬂ]ﬁ pmgram “to find-

w]lelhe.r a year is Jeap or not”.

nmnhi:r hac:nmss o digit nugﬁbﬂ'r [891; :=-1 E?E?:]

5 &) Wnte &pmg,rﬂm tnl‘eadastmag and rewuw it chmaaters m alphnbehcal nrder
~b) - A miltinatignal cmnpm;.r has lumd 3 sales. parsons | ot harketing/selling its 3

. different- p:oducis in ¥athmandu. "Each sales _petson sells ‘each of these products.

- Write @ program io read nemiber of each produst sold by, a]l sales- persons. Caloulate :

o "tn'tal sells of eas:h item and ﬂm iolal sells of: Each salas-pe:rsun Usc arra_vs
6. ﬂ} Explmn abﬂut “;!u-ra}rs ‘within structug:es” ﬂlﬂng with pmg'rari]mmg e:xam;rle

-y - . T

! 3 hra.

g
;i.*!r'}-

o3

v

i3+ﬁ |

”
(4]

b} erta the- pmgrﬂm o tmdeIstand Bow strun‘turé I‘.I‘ZIEmE ers aTe sent toa funcuuu

; 7. Wnte down adwniages nf pnmiﬂt “Write a program usmg pamter ta swap the value of

“twvo vatiables where the swapping cperation is performed in separate function.

3. Write a ¢ propram to store employee detatls in a text file. Read data from the text file, .

sort them in ascending order of salary and store the sosted recmd 1o & binaty Hle. lesp}&}f
the details and rank of employee given by the user.

9. ®) What do you mean by formateed and unfurmartf:d inputfoutyut sfatenients in Fortran .

and also give suitable example which explain the concept of Formatted KO,

L) Write the FrogIams o GOBYEF & bipery muraber 1o a decimal number using Fogtran
pr_og-rammmg languags.

Twg

r123%

@] .
[2+6] .
8]
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v Candldatﬂs are required o give their answers in their own wﬂrds"as f&r as practlcnhlt.
v Atrempt AH questions.

v The figrres in the morgin indicate Full Morks

v Assumie suitable data if necessary.

. Ay Define S-Dflwal‘t LExplain ils types, 3
)" What arc the steps required to develop a computer prugram"? Cxplain. ' [51
2. .8 What are relations] operators and assignment Fperators? Explain with i..xmnples 13]
b} Rewrite the following progmm by vorrecting any syntaclical errors, if present: Also
show the output of the corrected code. [342]
#inchude <sidio h> T
int matn { )
{

float root, inli = §:
do { sam = 35— §;
print (*t%d\n”, sum};
1| ¥= 573 i
1 while {sum <= 13}
root = pow {i, /2
prinl (A%, root);

aeturn void;
}

1 fl/}/ Write a program 10 resd the pumber unidl] - 1 s encountered. Also count the numbet of
even number and odd numbets entered by the uscr inl
b} Enstinguish between break and continme statomenl with cxample. [4]

4. a) Explain how function is defined i Y Differemtiate call by wvalue and call by
referance. Mi+21

b} Write a program usiog a function that roturns the largest numhcr from an amay of
numibess lthat is passed 10 Lhe function. F5]

5. a) How are onc dimensional and twa dimensional arrays crcated in C7 Explain with
examples. [2+2]

by Write a C program (o read two rastrices from wser, add them and display the result in
‘trata Torm. |6

6. What do you mean by nested suctures? Give suitable example. Write 2 program to read
. the hefthis of two students and display the difference between their heights. Ulse feet and
- inghes us members of a structure to deling height. |2+
7. &) Compare array #nd pointer with example, [3]
by Write a program to read a stopg from user and wse a user defined function w copy the
content of the read siring into another character yray changing lower case letler 10
upper if any. Use pointer to process the string. : 154
8. Write a program to read the details of hook awthors and write it to a tile, until the user
confirmns Lo end. Then read mand display the #" record in the file, where n is read from the

~wser. The daty For authers must be represented by structures that contain name, nanonally
and nurnbet of books published. 18]

a) Explainthe FORTRAN siructure. What are Jdata tvpes in FORTRAN, [2+2]
1::) ‘}Jr:'rﬂ o REOITATY i\". FURTR'BLN 10 sohie quu:lrm\m cpuation and dizplay roots i propc (8

format. F_
P s
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 Subject: - Computer Programming | (2G442(T)

¥ Capdidates are reguired to give their answers o their own words as far as practicable.
¥ Attempt Alf guestions.

¥ The fiowrer in the margin indicate Frll Marks.

v Assume sultable data if necessary.

1. Why do we need programming Janguage? Write down the advantawes and digadvantages ol
high leve! and tow level programming languages, Wiite &n algorithm and flow chart to
check whether the given vear is a teap vear or not.{Hint A year is a feap vear if it e divisibie
by 4 not by 100 and by 400.] [2+3+5)

4. What do you mean by cperators? Explain different operators along with their precedence
and aszociativity, Write a program 10 count the number of vowels in g string you are not allowed

to use fthrary functions. [2+2+6)
3. What is 2 nested ii-alse staternent? Explain it with an example. Write 5 program to find the
largest of the three numbers using a nested if-else statement, {t+2+7]
4 Compare while loop, for loop and do-while loop, Write a program to cvaluate the following
series until the differsnce between the two terms is less than 0.001, [3+7]
3 5
5, xt e
»r A

5. Explain why we need function in progratnming. Write a function to check whether &
number is privae or not and use the output of that funetion to print prime numbers from 1 on
endered by the user. [(3+7]

&. What is a pointer? Write down the relationship of erray and pointer. Write a function that
takes string asan argument and retum the nomber of characters in the string. Also retem by
converting the siring to upper case. Don't yse library function. [1+2+7]

7. How iz nested structure formed? Explain with example. Write 2 program to perform
addilion, subtraction, muitipiication and division of complex numbers. Make separare
functions for each operation. 1142+7]
8. What are binary and text fiies? Write 2 program {0 write any structure information in a
binary file andto read and dispiayit tater . Make a menu driven program to read and display
information from file. [3+7]

W
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¥ Cundidates are reguired 10 give their answers in their own words as far as practicable.
v Aetermpr AfL guistions,

v The figures in the margin indicare Full Marks,

¥ Assume suftable data if necessury.

ya} What do you mean by sollwarc and explain about peneration of programuning

anguages, 4]

Dcf inc the term “F]nwchaﬂ" Dhscwss ghout different symbols used o Flowchart, [4]
2 Fmd out final value of a, b amdl ¢ where following expressions wre excouled

seguentially. [#]

inta—2,b=3 0
a={ht4) 2+ () 4y T2
v Ef azbTah 2
=(att)~{b--)+a; F
e l.-"_"*b""' 5

by Whal are the difference between fommatted and vniormatied IrEJ stalements? Describe

with proper example, [4]

3. .a)” Explain importance of break snd default statements In switch statermnents. . (31 '

b} Write a C program to Jisplay following pattern vsing untormatted oulput statements: [7]

P

T

Pul

- PULC

PuleH

PULCHO

pul.cHoW

PULCHOWE

4."‘-&( Define “fanction definition” and wrile the program to find the sum of two numbers
using user-defined lunchions. [_4_]__
!,aj What do you mean by “eall h_*rf value and call h}r reference” along with suitable
example? _ - [4]
SCan we pass whole armay element from function? Write 4 program to display only those
stdents information which are passed. Use separate function to check the: rosuolt of

student, The information of students fike Name, Rolk Mo, Address and Marks are passed
from main functions and pass to funetions waing army ype arginents, [2+8]




5 /fa')/ Explam the use of typedef of keyboard in sirucms [2]

. b} Faplain the need of nested structure. Write a C program 1o convert daly in BH W data
in AD) 5sing structure, Use the data differsnce of curmest data. _ {14+

7. ay A pointer variable is used to store address of some other varables, however, we nesd
Lo specily datatype while declarng a pointer vanable. Why? [31
b) Briefly explain array of poiaters. How ars émi_}"- and pointer related? Give gxatple. [5].
M ‘TDefige opening and closing a file along with suitable examples. 4]

by’ Writc the progam to display the rscnrds in sortedd order sarting is periorrntd in
-aseending vrder wilk respect Lo name using data files concept. (4]
1) Cnmpare arithmetic and logical if ﬁtatements in FORTHAN with suitahle examp]e _ (4]

cja}( Write n FORTRAN progtam to rt:-ud m‘*‘n matnx, tramspose Hoand display both the
matrices. . . [8]

TTY I
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¥ Candidates nee rcqmrad 1o give their snewers tn Their mam words s [ar as practicable,
¥ Awemen A8 quesiions,

v The figurax in the margin indicale Fulf Mards,

v Asvaenre yudterfile deta i pecessary

.. N T s
- L

\./Dlﬂ“mtmml-: between high level and tow tevel, Caplaia the steps of solving a problem

wsing computer. [4+4]
2. Congzider a staternent
v soant (P32, st

Where str s a string variable

In abeve stalemend, why “&° svmbo! 15 not used? Can wo tnpul stony with space in this
stavernent? If not, wity? i

b Write a program in € to find all possible roots of a quadratic equation a+ho+e=(, (%]

.....

and pass by reléTenve arpaments. Describe bath with mesningfu?! cxampie. = F2H6]

5. Fxplain how armay can be passed o fonctions, Write a program that passes an atray o a
v funetion aud prinl the lurgest and smalles element. 1 j2+8]

& How ane stooctures different from amays? Create 2 structuee in o store the name of a
hatsman, nans scoted and no of times the batsmen 1o Jismissed. 1o the propram, mosd the
dats of Gve players apd display the bating aversge of the plaver whose nome is emered
by the user. Bating averape is given by tata]. ninetolal_dismissals. ¥ {2+i]

/L “Write down advantages of pomter. What type of anthmetic operations can be
imptomented in peinter? Also describe the relationship between witay and pointer with
appropriake synte and examples, Llf [2+3+3]

E. Wntea proguam in C, 0 read the following informeation for 56 sludends.
Btudent Mame, Student roll merbor, Mearks obtaincdiin 100}

Record all data m "eetxt” file, and rrogram should prine roll munber and name of
student whe have obtained grealer thun or sgual to 40 marks. [4]

4. Rewrife the following source code corrscting any error present in it Also indicate the
grror corrected in commmuml. Then wiite the owtput of the program. [4+4}

5

o n— —-———— e — ——

T 1-1. _ib-!'tm: duwn simifieanes. of malnl ) Ametipn in ('“T [YMTerendhite helwecn pass by vilue, —
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Sfproygean to ocomerrl list of temperatures h
“fAy Centag —arle to Fahrzpaeit .
Hincluge Steaio.b:
ot mEin [l
{
int i, =3
fleal oaliini, fzrealn):
Eowid=Dd: i<a: i++} R -
i
orint {T0elc]§d]-")
soanf (", vole[ill:
1 ° ] - . . - . - L - v
o S ’ convers (celo, fzren, al: T ) o ' ) o '
for[i=0; i<n; i++4) priotifarcnlis);
bireeak;
1.7
volg eonwertifioat ©ell), flsat faril, ict gl v
1 T .
Lerfd=9; d<nr j++) celPfarifar(il; oeliill: o
(¥
callias i Cieal o, ©loal e) ‘i
_ { t o= Afa*p32: b
I Itow dte do-loops wsed i FORTREANT Explain with example, Cosnpalg it with implied
do-loop. Write a FORTRAN program 1o sead ten mtegor numbers, storg them in m‘l.r )
. . o .l'L"T.l][ wazling ooler umi‘ - w s el it - £ B _ﬁ:&bﬂ' P o P
e R R PR il e e T

11, Whatl is lim va wr o o ﬂ].mt.“l']blﬂ]'lii] mTays in FOR TRANT Espiain with crample. v EX

L--- : ETTS \‘é

- ot . - i ma . ——L e B o
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Candidates ave required Lo give (ol answers in their owm words as far a5 practicable.
Atvempt AU queestions.

The flgures in the nargin indicate Sell Marks,

Assume switable data if recossary,

. What s luﬁ Tevel languagze? Write different types of leeh level programming languages with tlusc

sxamples. Hew compiler is different than assemblcr PLogTanuning larguage? {1+4+31

Whal is a pseudn code? How is it differvol from an aigoritun? Draw the flowchart fo solve the
multiplication of two maleices. [1+2+5]

Wnle a HiCIHIE‘-h]r' of operations ol the Fellewing expression In computer programming C: 1EGE 11
B_Zulary + Blaily Alownnce = 3000& & cligible_code = = 11| net_pay> IO, Wiite different formartad
gt ouspet ueed 1 Feor Tran programgung language. (44|

Write a progrim in C to caleutate the frequency (F) for different values of capactlimees(C), for a vertam
clzelrical circuit, with an inductsncc (L) and esistance (R), the dahped natural frequbney is given
by-F - 1LY —(R3C 1) Tt is Fequired ta study the variation of this frequency with capacitasce
sldrlmg from Q.01 0 (1.1 i steps of b 01, and salewlation thonld qunnu uging uger defined - functon. [8]

Wﬂt':_ﬂ syt n (- pmg;ramrmng with example ol the fo]E-:rwmg. gcanf™, single statcment
"o, while”, "strepy”. structures with arrays. [4x2]

What are the rulcs that govemn the passing of arrays to wer defined functions? Compéare "nser definad
function” and "switch” in C- programming Janguage. |3+5;

- What are the imporrances ol "Puinters” in € programming langnage? Wnte the output of the following

PRI, - id+d]
& includestdio b=
# include<conin her
void maind)
§ imelinea] 1= {1, 2,3} dnt*h[21; int **c[3];
inte**d[3]; [ = T H T bt TR T

clrscrgl;
for (k = 0kesd; kt+)

i bkl=a+Xckj=b+kdkl=c—
clk]=d+k ikl -e+k;
1

for (k= Dik=d; ket .
£ printf (%347, *h[k]; prmll ("3d", *#cik];
printl {"443d”, ***d[k];  printf (*%3d", ****efl];
" printf (“463dn", **swHETK];
¥

-

t

Write 4 program g read name and uge of 10 difTerent shidents a8 the two embees of 2 stoucture narfmed
"students”. Display the name and corresponding agc of the students sorted in an alphabetical order. (3]

What are the inputs und outpits functions used with data files? Explain, error handling procesa during,
reading ard writing in a data files. [5t3 |

. Write a program in ForTean to tesi whether the aceeprod vear is leap year, or not (int A year is

lean wear i the year is divisible by 4, but not by 100 or the year 1s divisible by 400) o [E

e
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Candidates are requited to give their answers 4n Lhoir own words as far a3 practicable,
Artermpnt AR questions.

The figures in the margin indicate Full Marks,

Assume suitable data if necessary,

Defite algorith, Write an algcrithm for findingz largest and smallest valuss from s list,  [2+0]

Draw & Dowehart and algonthm to find rocls of a quadratic equdtmn (ax® +hx + ¢ = {!‘
Inciude afl three conditions of the determinant. [10]

rite a program to read values from user and find sum until wser types 0, also display
sun angd average. [2}.
Why programmers prefer using user defined funciions? What is merits and demsrils of

uging fanctions in program? Drifferentiate actual and formal parameters used in functions.[3+2+3] -

Write 1 progmam to lake a list of values from user into an array. Pass the list io a functien
which sorts the values in ascending order. Display the sorted list from mam propzam. {3e5]

Write a prograni 1o reprasent complex number by 4 stucture with veal and mmaginary as
meinbars, Take 2 complex numbers ds inpui from user into structure vaniables. Fass the
complex numbers to a function which calculates sum and retums it. Dispiay the sum from

acother function display(). [10)

What is the role of poiaters in passing parsmcters (o fanctions by reference? Give

example, how 2 dimensional array can be aceessed by a pointer, : f4-+4|

What o you mean by opening 2 data file? How is this accomplished? Explain fscanf,

fpnntf, fread, fwrite functions. [1+3 =4

Fxplain the struchue of a FORTAN program. Differentiate between anlhunstic and ;

logical if staiement. [2+2]
1. Wrtie a progrum i FORTAN to read two matices from user, find their sum and display.

the sum. ) [3]

o
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=g TRMHUVAY UNIVERSITY Fame, | Repuhandonk
INSTITUTE OF ENGINEERING Tev U UBE rlmu Muris | 86
Examination Contrel Division | erogramme ET-F';";”N | Fass vlarks | 32
LR
2067 Ashadh - XearPard 111 ; Time |3 brs.

Subject: —_(E‘-f_‘:r-n_puter Fmgr:.mming

Candidates are requm:d to give their answers in their owa words as Far us pacticable.
Atiempt AU questions.

The figures in the muargin indicate Fuil Mavks,

Asstima suitahle Jota if wecassory.

SSENENR

l. ‘What is high Jovel langnage? What ere the different types of high level iané;ua,gcs? How
computar programming language C ia different from FORTRANT § | +3-Hl]

2. "Writc an algonthm aed fewchart uf‘ the éstame between two paints (1, :.'1} and (29, Yoh
governed by foroula ]l'l'jl ={x: — x.) + {y;; O %ﬁrc, xl, X2 Y1, ¥z are given by user,

but should niot be 2840, - R 2
3. Write a syniax rsedin C pmgrammmg language for the followings: e .. f25]
_ @) scanf( ) b) while '€} struct '
- A)if..elze. - : &) —static

4. What are the significant meanings of ‘&’ and *** established im C propramming? How
can you differemtiate betweent *ealled hy value” and ‘called by reference” with example in

C srogremming? (#4]
5. Stute with uwxample, how switch ( } fmction differs from user defined function in
computer prpgramuming langnage O A

6. Write 3 pesudocede to find the standard deviation of an array of wvalnes in C
" programmity. The arvay elements ars read Fom the temmingl. Use user defined functions
to caloulate standard devialion and mean. Standard deviation of n vahe is given by L

Where x,, 18 the mean of the vatues,

=1

Write a program in C programminy languags according the onupiat displuyed holow: (o .
open a file named RECORD txt for tha n rumber of data where Cost, Senvice Charge 5%,

WAT 15%, and Total Cost must be caleulzted by plogram itself). {18
Cutput is: _ _ '
[tem Code P Description Rate Quantity Cost
goscn’ {omputer 23 80000 A 110,000,000
G074 Cell Fhoue : 8, 00,030 ‘10- : E{:I,{JEHJ.'U{:IJ
VAT 15% : 7
| servics Charge S o
j Tolal Cout s |

Thank You'll Wisit Azaln



5. Rewrtc program correctly end write outpus of the given program writlen in ©

programmting langags helow:

# inclede stdio.h

# include conio.h
# wlade string h
voad mainf ),

By

char aril11] = {1, 0" 'E", * . °
chir ac2{15] ="IoE, Fulchowk™,
FOTLEL
£ AP LL T

char ar3[11] = {{'T"

chrsesr( b,

P:,I.U:,I.L:,LC!’LH:-"'.D!=<W1='.K'I}; ’

BUHTLEO WL K,

{prmdf (“nArray 1 =%c\n”, arl);
priotf {“mArmay 2 = Wein”, ard);
prntf (" Amay 1= %", ar3);

tefurn O

}

Y. Sescribe the rormatted mput and nutput staiem&m in FORTRAN pmgnnmmug_ ]anguagt:

wigh iU’2 syntux.

LTk Write a program in FORTRAN to evaluats the following series:

series= /10 -+ 1722 + 1/t =

i

+1m*

L1

e LR ) -
Rl b

4
8]
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12 P RS INGVERSITY " ¥, | T Reguls (T
INSTITi. .+ "FENIINERRGC | 0 avel | BE Fulitioks |80
: A ‘ : S B
S aminaf.. 3 ontrel Pivivs o ;}rug;mnm_a ﬁf% BEX, | Puss niacks | 32
2055 L hiaden TVear [ Part 17 i1 | Tiiae B 1_"-_h.15 .
o Yubjecr - L.: ‘..:u.ter rogramuning T
Candude o cro roguvad 1 gve iholr answszs i their own words =s far a5 oraciicahlc,
Attempi Al guf’.s.{.:(. B .
Th, fgw or T e mar e indicate Full Marks.
drsurae guiiatde doi i necesaery. '
a) Wher zre the demoits of € progracuming? Flowchart is "‘pIE‘.:,CHLHllDTl of &n
alporithm. fushly the staleinent wilth suitable exring le. . |
b) Draw a flowchart and fhen woite a pmgram to tead (roo sides of a toangle and print
arsa foz vaid date and to print “Invalid data”™ if either one side of iriangls js greater or
Bqus Ls ta Iltl.‘: surn of uther vwo sides, |_;"|.Il?_a— ,h,l's:(n - a'ju: h]{s ~ch, whersa, b, coare
' ﬂu:esmas?nds fa+h+e)in _ . o . f4]
2} Describe Lhe memning of precedence and associatively of operators with sujtable '
- exzmple, How much wemary is eqiired for long imteger and its nge? o [>-4]
B Writo a protram in C to caloulate the sum of aiven series up o the term given by the
nEar o [43
Y =12 23T
#) Distinmish betwaoon call by valus and cr!f by 1-3f‘ar1=,1_¢¢ with example in O 2]
by “Wrirz a progena in Cto find trace and norn o = mauix. Trace 13 dafined as the sum
of prineipal disgonal element: Momn iz dofined as square oot of the sum ot the square
_ r*f all the Ele:ment.k: inmalnx. o . o 8]
2} Ciassily the vanahle according o thr‘; stopé agd exlent {stmag& classy with T, [}
B Write 2 progman in O which saleniate: B, where F=(a * b“}f' ul-and o is an Exltag&'r.'
" For desigring above progruny, use bwo fanetions, ong celenlates factoriel and otho .
suloiiales power of & mazber. 2
a) Why moinler operatur is called meireclion aperz?ar? Give crample, [1]
] Wriie a O mwogrsmn to cheek whether the @ivon soing in paluﬁrcr'nﬂ ar nat, P’Ll.ndmme
ghetid be checked by vszer defined function. (51
a) Wl arv ke diffsrences betwean malioof ) acd calloe! ), Wies we usc realboct . {2+1]
b} Wrile = € progruma 1 read nomesges ounbers ‘o an amay dyvoaeicelly and creale Ce
[unctions o st m ascending 2nd descending order 204 dlsp]av 1he resall in ihe man
functimn. . {3]
2} Dizruze how sy oF Aivags oo be stored in apmy of Lumta variable, . [3]
B} Wirta 3 O puopram to 2nts ke srings wati] the use: enters “oad” sad display tha list

ol sring 10 alopehetical order using twor dimensional amay of shereclst wsing -
limacTicm. - [5]



B a}
b)
LAY

b}

13, 2

b

- Faplain nested stmchire in O, with exurmple,

Write a O program that ilastrates the polater pointing to the function.

How can we pass souclure variable a: a parameter in fimelisa. Iustzate with 2o
Eaampis,

Creats 2 suuctare Student{Roll, Wame, Address, Age} to store 10 dyfferent vecords of
studerts and  asother  stevcturs Marks Sheet(SM,  Subject Mame,; uli Marks,

Pazs ifarks, Marks (htainedy within Stedent tn store the teenrds of 5§ differect

subserts, Welte a propram to enter the resords o studznts and display the records with
the percentage cach sludent have scored.

[zt which condilion unary cperaior is equivalent to assigrnent operator. Explain with
exarnples.

Write 2 program 0.C to ercale a file famed “subjeol tt™ that storcs subject name,

sbjeet cude and fill marks whece subject name and subject codes ars strines and full

maks is float, Also display alithe records stored in the file. Write a program to ke;ap
the reconds of 10 sulijects and display il records from the file,

ek

S s e e T el

B3]
{5]

2]

i4]

L

J



by

Writz a program that first appends the :us-.tamf:r records i a bvm::.r file and dzsplay
the number of customer records as well s the contents frorm the file. The file name

ahnu d i:n: Ew:n b}r LSET a.ml ihsplaymcssage f it dﬂes rmt Exit.

.:-.-.tm

f2+2]

{é'] o

e TATENLVAN UNIVERSITY - Bam | T RegulurBack 1
INSTITUIE OF ENGINEERING | Leved BE Full Marks [80 |
Examination Control Division | programme | BELPEX | ps vars |12 |
2065 Shrawan Year fFart | I1/] Tima 3 s, i
o Subject: - Computer Programming I
¥ Candidares are required to give their answers in their own words 49 lar a8 practiceble,
v Attempt AN guestions.
o The figures in the margin indicare Fuil "H'arks
¥ Assumé suitable data if Recessary.
1. .a) Why is C progrmming mest commonly used in simulation? Do yeu egrse that the
compiler et produce the executable fle dircctl}' itzelf? Elaborate your answer, |
b] Write-2n algorithm and a flowchart to resd a five E]glt number ard check whether the
" pumbrer is a palindrome or not, [22
2. a) List different epeorators with their mrrespmlding assaciativity in C, Mention the sizc
and rangs of signed long iat and flost, f2+1]
b} Write ap interzelive program that roads positive nuenbers unbil user enters “na™ and
then sum the oumbers divisible by 4 that lie between the range of 10 aod 50 and
finally display {he count and the average valus. 131
2. a) Mustrate the formatted 140 string data. Why don't pood progmammers prefer
gote-staternent? Compare switeh over else if-ladder. [1+1+1]
b) Wirite a program using tecursion to compute the sum of the fallowing series: [31
P+ 3 et o+ 1) n® without uzing pews ) funetion. You should read the
value of o from the user,
4. 2) How doss ¢ fencion optindze resourses at the programmer and the machine sids?
How doss a function retam value? Ilustrate with sxample, B L]
by Write 2 program to read nurnber and call a function till 'ves® is entered by the user.
You should count and sim fhe ourshem voing static variables in the funstion and
roburn the average to the main finstion, . 3
5. a) Compare array witk pmntnr s}rntanncaﬂ}r aid phymcail}r - [21
b ¥irite a program to corﬂp].ltc the determinant of a square matrix of n" order and then
check whether the given matrix iz singutar or nol You need to have fwvo funclitns B
. read () and process { ‘_i
. ét} Why do we need DM:’L’F‘ Expla.m the slgmﬁcan{:c nfc'ﬂIiuL( | with axarnpie: 1E+1]
b} Write a program that rends positive inteser nurnbers inte an array dynamically and
pass them to a function where odd numbers are filtered into another array and display
the array sonteining odd nembers ln the main function. . [6]
7. a) Mention the applications. of potnter. Tustrate the-invalid and valid pointer anibmetic
. on both data vagtable and pointer varable. [1+i]
81 Write a program that dynamicelly sllocates two different strings and pass fstm 2
function where the second sting is compared with the reverse of the first sting on the
character basis and display the message in the mam hmetion, You are not allpwed to
158 the striny fu.nctluns . [‘5]
3. a) ‘Ulustrate the s21f referential struchme and the posttion pointer, LR
by Write a program that (Hustrates passmg function address to other finetions directly
and using pointer. : el
9. &) Skelh the bits assipament {n a structurg if you havs 7 Bit fiekls of 5 bits length cach.
Justify the bytes ¢onsumpticn by above smrcture with measoning. (2] -
B Write o program to compute any fwo instant memory spaces in & formnat (Kilobytes:
Bytes: Bits) using structure. Build functions to add and subtract given memory spaces
where 1KB = 1024 B and 15=R bilz snd display the resules fo the main funstion. (€]
10, a). D]_Efe,reﬁtl_atl: T-:xt Varss Binary mﬂdl: of Ale.

ol
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INSTITUTE OF ENGINEERING: | Level BE | FullMarks. 180" |

Examination Control I)msmn Progrumme | All (Except B.Arch) Pass Marks’ 7 ]
m?ZKarﬁk S 3 Y-r me't IH : Timz | 3ha.

Suiyscr En,g:memng Matht:maucs I .;'SHm;)

Candidates are requited to give ﬂmr:mmm in ﬂu:n: ewwwds a5 ﬁ:—r asprac:tu;able
Aftemprdﬂqmsmm Ce - . _ D

Al quemam carry. eigial marks.

: _A r.mme mxrﬂbfe dﬂi‘a lf necss.rmy

_“\“‘xﬂ*\

[

,_Ifjr (sm x)lthensmwthm L
DAy ar2=0 ;.
i) {1 x ]j,im—u{i.’nﬂ)xy,_; n. y;_ _Il'.'r o

2. smcp.uﬂemmemmdvmfy:hc&mmfm f{} ""‘*3},_ [ 30}

I
tanx]' J

3. E?aluatc X = U[

,. "?{..lq"".‘.s :_;_"-r'

i o 4. Fmﬂthcasymptﬂtﬂsofm::cunfe @g-—rx} [b wx ':| e _&
| S .5-'Fmdlhl‘:pbda]equzhbnt}fthl: curm: =a’ msza

+ (sin X cosx) dx

6. vt »E T Iﬁ’ﬁnzx)

) T X v T - . e e . .
9 Fndtheare-aof lmnfth:J:ML asu;,;ﬂ — — T — — T T T
R . N L. : . ﬂ}z B : -
: . Find-he votume of the solid furm:.:d by the rswluunn of the ::ardjmdr ~a {I+cosf) abont
l the inftial hoe.

* Find center and eccentricity of conic K] +4:-:§,r_+ ¥y —2x+2y—6=0

R - - ow.
| S
Describe Emri ske=teh the graph of the ﬂ:‘ftl&hun t e ———

3+ Zco=d

oy o

-



10. Find the condition that the lne Ix + my + n = O may be a normnl 1o fae citipse
' 2 2 . . s ) .

-x SR S |

b -
11..Showﬂ1atthcpmr uftangents ctrawnfmm ﬂlecerﬂernfﬂhjfpﬂhﬂlaare itg asympto‘t&s
12. Salve the differcatial equzlm %_Lm"’

I3. Selve: y- 2p:;+a}rp —Elwhexep-—g. s

.14. Sc.ﬂve ﬂ1¢d_i__ff¢rmﬁal équat_inn: x%;&},'mgj{_:xyén

_ 15, Solve the differential equation: x E+_x’—~4y= x*
. | * LT

HFE

il
Il‘

S

=

e 1

¥ T
i

1 .
o

-1

PYR .



2 Evuluate X—J-H {sm}i i x

. 5. Fmd !he radiug of -:urvamre ar thc r:sngm for &1e curve x7 + y = Sauq,r

140 Solver xpi¥2yp+ax=ﬂi:;];ere_p=%

0L - TRBEUVAN UNIVERSITY L R,
L INSTITULTE OF ENGINEERING | Level

. Examination Centrol Division | | Brogransme All (Except B.ArE) | \iss_ﬁa.!:k:f
2071 Shawan - .. [ Year/Part T4 T T Time

Swehject: - :Engin;:-l_"i_ng Méﬁhﬁﬂlﬁg i"cs T [’SHE{UJ

v Cﬂﬂd]ddtﬁs are reguired to give their answers in their own wards a3 far as practicable.

A Attempt £ Al questions.
v mﬁgurz.s in the margm indicate Fulf Marks,
A w;mbfe dare if Hecessary.

- '1. Hy= Io,,(x+w.‘a +X J ~thenshowthm (a tx )yn+2+{2n+l}x§,ﬂm+n yn-E}l

2 State and prove Lo;gr&ngﬁ’s Maan ‘-.f'alue th&nrem,

B Y S

& 4 Fm&theasmptmnofthgtuﬂcay +x y —atx +Eax —:-:_-.{1

6 Evamﬂm - , L
EK+ ia K‘,L..df S R . ':',"_- _,_-’-'; T

- .k

T ﬂpph" diﬂ‘erentlannn uﬂdﬂr int.c.':gral sigT e E‘iﬂl‘i]ﬂtE: Ee ,_F" dx ;
. T
o s 7 "'4'- 4 2 Im—d4 T
- 8. Using Gamrna function show that js_m xcos’ xdg == PR

1977 i

9. Find the area botindodl by the curve &7 = 4y ‘and thé line x = 2y~ 2 ...

OR

- Find the volume of the sobid gcnﬁ:raf.f:d b}' the rwniuhﬂn uf the cardioid r = g {1-cos8)
about the initial Ime o )

dy

1{1 Sulve, mxa +YCOSX =X si:u_x

12:-5qtve..—d—§724_5’—-ry=#eﬂ—'—-—- ' =
codx® dw T _ -
, :
-13. Snive. X :: xg—i-h}f .lng_}_{

T k4 Transf{:rljﬁl the equation x’-2xy+ ¥+ X-3y=0 to axes through the poini {-1,07

paraliél to the [inss biscoting the engles between the original axes.

h 15 Find the ecenter, jenglh of axes and  the eceeniricity of the ellipse

Ix? +3y7 —dx 12y +13=0

' 16. Find the length of axes and scentticity of the conie

142 4y +11y? - 4% - 58+ T1=0
Oi
13

i

Descrike and gletch the coniz 71—

——

51 ¢
o
51
5]

s

151

5]
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D1 . TRIEADVAN UNTVERSITY

INSTITUTE OF ENGINEBRING i Leyel _ [BE"" " 7 [FullMaria | 40

2071 Chaitra . . . }Yer/Pa® [I/T -'.'I‘ime 3 s,

Subjecr E:ngmeemag M&thﬂm,atll:"s I ﬁﬁmﬂ

RS

rat

is*“’“!"‘i“*fmf;— e

Cﬂrld.lﬂfl‘tﬁﬂ are requu'ed to gwe thm mawers m ﬁ'jr.'.]r oW wrﬂs s f:ar’as pl’ﬂﬂf.‘lcﬂhlﬁ‘

A ﬂempt.iﬂ qugstions. 3. - .
Al quesiicis carry equal marh: '
: A,r.mms suitable dataif nece-mmy

State L:ibmt}“sthmremonlmgherdenvahws L
I y = gin (m sin” x)ﬂ:im-s.hnwthat N T
{]-;_ﬁjyﬂ-(zn+_1}_xy,m+(m ..P;}.],.rn_.ﬂ A

2. - Assurning the validity of expansion, find the axpansioﬁwﬂftht finctiom: lt — by Maclaumin's
e L L. L . .' . ) 3 ] EW] " . .-
theorem. L 5
. *;+"1'L1-:'
R
,.Ji. Fmdtheasjrmp{da@ffthemrw y3+2:!|:}' +x* ¥ - }'4—]—{)

- Find the vadius of gu[vamrﬂ nfﬂm carve y :g*{x 3) at the pnmis WI'IEI'E.' the tangf.mt is

pazailel to x-axis ,f’._

e +

cﬂr

. Fipd the pg;dal equanm: afthe l:.unre r=a mﬂﬂ

H-. - i

Appl}r d1ﬁ'e:rentmhnn under mhegrai mgn tcr evaIuate _Lm &

(a%sin® x +b% cos® x)*

. .Use gmmnaﬁmﬂmu ta pmve that £ }w =1'Ifj

"Find the volumn or surface area of solid generated by r-:mhmg the cycloid x = a(B+snf),

y = a[ 1+ecosd) sbout its base.

resd



10 1 the line. ‘bxtmytn=0 s notmlal to the

al B @ -
I;I_ . m2 ﬂz .

2

H ) .
ellipse _E;-{LF—I.-,lﬂ:rm show that
g’ bl o N

1L Sohre thelm:s ﬂf&pamtwhll:h moves in such a way that the dlﬁ'erence ufﬂ:s dlsmm'ﬁ'um

o fixed pumts is ccmstmt is Hypedmla,

-

&y L dy.
.12. Suh'c::h di :m:ntlal uatmn LY Lo "
| o diffceiril eg d | ax
. 13. Solve (XD +xD 4y = sm{lngx 3
_— o dy . e
- '._ln_t..E'p_crive:;_,myp +2px where P=E£ -
. o dly L dy .
15, Solve: —5 +3——+2y =e""sinx
T e e |
-18. Déénﬁbaaﬁisketchﬂw_gmph of the equation r=_m.... , -
. ’ N E ) 2—3$1_i19 :
Shnwhﬁﬂmmmdsecﬁbnﬁprmnt&dﬁyﬂwequaﬁm : -' S

% —Axy +11y7 —44x - SE}?+?I 0 ig an ellipse. A_lsn find 1t3 center, eccarrt-mty lafug

ractuns and foci

k¥ ]

1 a

k

."-.?'

A

. =

,,4!-.4 x
|{! -1

L 10g
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/ iy | TRIBEL Y AN NIV ERSLEY _]!:Eal‘_rj, o . [ 2N S I
INSTITUTE OF EXGINEERING E-_LE"rEl_____ IBE ________!_E‘y_ll__l'g‘{ai_rliS____ﬂﬂ
Examination Control Division : Pregramme ! all {E_m:pi I_S;_{'L_r_u_h}_ Pass Marks 132 |

2071 Shawan Year/Part 171 | Time T3hrs |

Su.!yec! - Enbmcerlng Mathmnahcs f {%‘HJFJIJ

v Candidates are required o give their snswers in thetr own words as far as practicable.
¥ Atterp! Al guesiions,

v Yhe figures in the margin indicate Full Marks.

v Axsume suitable date if necessary.

1. If y= lng[x +val +x? 3 , then show that {a? + xl}ynu {20+ 1Ky, +0y, =0 {5]

\g/ﬁtate and prove Lagrange’s Mean Value theorem. i3
. lim

3/ Evaluate: x — ] (sin X)) [5]

~Find the asymption of the curve a’yt b xly? —atet o 2ax? —x? =0 f3]

5. Find the radius of curvature at the origin for the curve x° +y7 = JEIJ(}-"-'%

6. Evaluate fTw J__x tx . [5]

. -an . -bm
7. Appl}' differentiation under integral sign e evaluale FEL_.,. TE L dx i3]
X
1.
-4
8, Using Gamma function show that Iam xeow® xdx = 197 {51

r - ‘b
U, Find the area bavnded by the curve x” =4y and the line x =4y -2
OR

Find the volume of the solid ywnenited by the revolution of the cardioid r = a (1-cosf)
about the initial line.

.. d . '
wasgl-vc: Sma}r+}'cﬂsx = XSIfX 5]

Muc; xp® — 2yp+ax = 0 where ;’:=g—:'r ' |
X
Ay LAy 2 '
. 12.86lve: dxj—ﬂdx'*!r’—xﬂ []

2
J)/S(ulve: ngx-{-—x:—i+}*=lugx ' [5]
1 rensform the cquation X7 —2xy+y2+x -3y =0 to axcs through the point (-1,8)
paralle] to the lines bisecting the angles between the original axes. 5]
15 Finé the . center, length of axes and the eccentricity of the ellipse
2x%+3y° —4x 12y +13=0 [5]
. Find the length of axes and ecenticity of the conic [5]

14x® —dxy +11y7 —dd4x — 58y + 71 =0
OR
Describe and sketeh the conic r = L
2-6eosd
#k e
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v Candidatcs are required to give their answers i their own words as far as practicable.
v Aftempt AN gquestions,

¥ Al guestlons carry equal marks.

v Assume suitable data if necessary,

\_/lr."lf*f = &in{m sin'x), then show that {l—!v::'”}j;-'n+3 —(Zn+Dixy +(m? - nz]},u =0

s

2. Apply Maclaurin’s series to find the expansion of T —L-iu— as far as the term in =
+e*

i

mA

lim TS
Evalsare: x —n| 2-—
LS @) .

[ ]

4, Tind the asympmtes of the curve xfx—)° —3(x? — vy 48y =1
: I I

[y rys

5. Find the pedal equatmn of the curve % + }’E =g-
Tlog(l+atx)
6. Apply the method of differentiation under integral sign o evaluate I : gTd
f X
7. Shnw that Ide =nlop?
i
8. Use Gamma funclion (o prove that Iv-——x—ﬁ = 3;
aoxfys
9, Find the area of two loops of the curve a®y? = azuyf —x*

GR
Find the vaolume of the solid formed by (he revolution ol the evcloid
x =a{0+sind), ¥ = a (1-cos ) about 1he tangent at the vertex,

L/I,O?Sﬂlve the differential equation {1+ v* )+ (x - e ) 14:{_»* = [}
dx

P 1 Solver v 3pxsayp® =0
olve: {D° - 2D+ 5)vy =™ .sinx

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

14. What does the equation 3x® +3v* + 2xy = 2 hecomes when the axes are tumed th.mu.gh an
angle 457 tor the original axes.
15, Show that the locus of @ point which moves in such a way that the differences of iis

distance from two_fixed points i annstant {s a hyperbols,
16, Tind  the ecenter, length of the axes oand eccenwicity of the conic

2%t +3yT - dx 12y + 13 =0
OR

Fxescribe and sketeh the grapl of the polar equation of conic r= _10cosec

gb%@,;p Zomsech 3
Ep

e
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1L

.14,

A5

16,

5. ‘Find the radios of curviture at any peint (x,¥) for the curve 1™ 4+v" =y

ivaluale E

- [ 1 d d ]
. Selve the dalferential cquatlon d—: N, 350 AP S
X

- Solve y = px- -.,',lmz'ﬂ-p1 where p = :i -

- ———— - ————— s

2069 Chaitrx CYear/Part | 1/1 TTime [ is. |

N ——————— . -
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Candidates are required to give their answers in their own words as far as practicable.
Attempi Al guestions,

Al guestions carry equal marks,

Assume sutfoble daia if neceysary,

_— 2., .2 2.2 2
Iy =1og (x+4(2" +x7) show thal (a™+x ez + 20+ ay, F 'y, =0
State and prove Lagrange's Mean Value theorem.

asiny—gio2x,

If » ~» {} o e e 18 T30, 1T T2 vRlue of @ and the limit,
n’ x

Find asyinptotes of (x*-v°F - 2x 4y*) = x-1 = 0

A

i hx

" 'Prove that [;D-— —dx =—~l’t=-:=- 1)

“

2 g [T
; . ) . . 5 oz
. Use Befa wad Gamuna fenction o evaliate _[D A 'Jr Zin—xt dx

T ginby
—dx by wang the rule of differenuation under the $1z5 of integration.

Find the volurne of the solid formed by the revolution of the cardiod r = a (| -costt) about
initiaf line.

OR
Find the area bounded by the eurve x'y = 4° (a-v) and the x-axies

Sclve the differential equation & =2 4 tanZ

i x X
; : : o I x
Sulve the differential cquation xd—+ ¥logy =xve
kA

2.
-2

ox

P

O
A resistance of 100 ohms, an inductance of 0.3 henry wre conmecied in scries with a
battery of 20 voits. Find the current in the cfr«r:{.Jil as g [unchion of tine, =

Solve thal locus of @ paint which moves in such 8 way that the differences of 1t distance
froma two fixed point is corstant is Hyperbaola
2 2
Find the equation of ellipse of the form o4 i— =} whare axh
ad- o
| . . 4sech
Describe and sketch the graph of the equartion r = 51
oo sech -

EE
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. v Clanelidates arc requited to give their answeres in their own, words as far as practicatle,
| v Attempt Afl quostioes,
e Al ceeniivns carry equed marks,
. < daswme suiwble data i necaisary,
i :
- = :
- 1 1 . ' L
LI y=log{x+va® +x7), chow that (2" + x%iyg o2 + (Pa+ Ditvae + 55, = 0.
Z. Slals and prove Lagranes’s mean value theorem,
-y
" Btz {tapx 3™
7 Evaluale: Rl
_ =20 X
4, Findthe ssympioies of lae curvs (x° )W 1 200 13 bx oy b 1 =00
. 2 _},z
- & Show that for the elmse — - =1, the radics of curvefurs at ine axm‘rﬁsaj o0 ihe
&nﬂ- b:
maior axas i zqual 1o half of e laius reoium.
a5 . '
~ T Y
&, mvamatz: | - —Sio -
g 1+ Slanx
- i ;
o A A
Lo Us2 G Dimetion o prove tat §— - - o=
_!Ir-[ - TR :
gll-x7) &
— ) . . ] '-"-"_‘\ L Qi“!':"-"
%, Dsuyg metbad of difforentéation vader intesral sion, evaipate: [-—-—="dx,
TS
— b, Hind the area Tuumded by the oadioid, r=of] + ses,
fii
— Fiod the volsme of the solid formed by revslirng e ovclold ¥ = @8 + zinf),
il - coat) abaut its boae
- L T'lrlf' s dr&,-B throvzh whish e azc: mme Be lomed e that the zquasion
207+ AEy + oy’ = O oy heoorme an soaatics hasing s win Invelving 1y
: i, Qbtam the equatisn of wa ¢FL iPse i s stendu e o
12, Find the vaatz ©7 the conic 2% + Sy — 3}" — - RS0 -0 i
| . LT, i"'. <
- 13 folve the difizrenlial equetion {(x + v+ 13— =1,
dy
\ 1+, Find the zeneral spioiien of e differeniial n:--'!uatjon: ni - gy o Ev — D,
15 rd the general solviion of the Eiferontial cquatipn: 7421 1 Blrs 27 cov x.
| Iz, MNewton's iaw of cooling stztes fhat “Tho lempstaties of an ohjsut thanges &y 2 gade
- cmpanions! to the ditferencs of temoeratures hetveess the obices snd oty suproungenzs”,
SULPOSing Waler at a tsmperatire 10070 cools o 3070 o 10 wipuwtes, imoa Town
i raaivtatned ai 20°C, tind when the tempetgiurs of water will becormse 4070,
i
: . 1
i d°y day .
e Solve: xl——%—éh: }'fb}'_—'}i
- dx dx
FrE
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. Solve the differential equaton: «° i—‘ + 4y

B.Arch)

2068 Baishakhk A Wear F Part | T Time | thrs.

Sufyﬂ;r- - _J:nglnﬂf:nn g Md'i.hLlelth 1

Candidatey are regeired to giva thelr angwers in their own wards as far az practicable.
Artewt Al questions.

Afl questions corvy sgual marks,
Asvwetce suflable darz if necessan,

(fv & cos (logx) +b sin flogx), Prove that % v = (201 Usoyee 4 (07 + D)y = 1)
State and prove Rolie's theorem.

Lt {a+Dheosx)x—cainx
3

Theteriine the valucs of a b, o, so that

=0 ' X
Find the asymplotes of the carve (xS v (v +2v = D) —x + 9v - 2

It e and ey be lhe vadsi of m*-ratu_r& at the ends of a focal ¢hird of the parabola 3 v = dax,
prove tat ey ™ i e = (a2,

n. I
xianx "

Prove that I _ dx =

[ELU K +LOEX 4

Apply lhe method of diflerentivnen under inteural sim Lo prove:

a5 1']_1 - ?CI:RI 4 h"}
2 (o aim? x +b® cos’ x)y 4a*h*
: iz n
Tle Cyarma luncliom o prove that —— =T
al-x 3

Fird the arca Enm‘mded by the curve x°y = a’(a—v} and the = axis.

OR
Find the volume of tha solid formed by revoluing e cveioid x =<8 +. sind);
¥ = afl = coady about i3 base,

. Salve the differatial equation: {1 + ¥} + (x — e™ ¥} Y _g,

Cdx

- Sobver xy{pt -+ 2) = 2py + ¥
- sobve 1 (D — 2D + S)y =c™ sinx

.
b dy )
: =42y et
4

n

. What docs the squation 3¢ - 3y r 2xv =2 becomes when the sxes are airned thruugh an

anziz 43% to fhe ongnal dxis, _
OR

Desuribez and Skerch the graph of the conic T= _10cosed) )

Acosectrd

Dienive the equation of Ellipse in the standard form.

. Find the equation of tangants to the hyperhola 3x’ - 1'1:.-'2 = 12 which are perpendicular 16

the liné x — v 1 2 =10, Absw ind the point of contact.

o
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v Candidates are required o pive thelr answers in their own words as far as peacticsble,
 Astemms AN questions,

v The fignres in the margie indicute Full Marks.

v Aysume suitubly dotd If necessary.

1 .
Ify=e"™"" peove that {1+ x vsez +20x + 25— &y e + o0+ Ly = 45

2. Braic snd prove Lagrengs’s mean value thaarson.
' -
litn |”3§ﬂ an

3. Evaluae S
x>0 x )
4, Find i asymoles of the curve (x + vidx F2y+z)=x + 9y — 2.
5. Find the radivs of curvature ol the carys r=a(l — cosf). .
. - . . tan” ' ax}
& Apply tha secthod of differertiation under intesmal sym to evaluale r fdx
O x(l+x%)
- w2 sin® xdx

7. =Prove thas I - = E_ lt}g{q"'.'i + [
. SN +oosxn A2

- 8B: Use Gamma functioe to prove Lm' o3 30sin’ 60 = 5—11: . 5
192"
3. Find, by method of integration, the area of the loop of lhe curve ay2 = x° {a- x}L

10, Sefve the differential equation (1+x%) % ry=eih 5

Pl Solvey = j,'pz + 2px, wherep = dvfdx &

12, Solve (D" -3+ 2}y =x"+x  §

12 MNewton's law of cooling states that the tonperaterc of sn object changes at 5 rate
proportional to the ditference of termperatwe between the object and its surmoundings.
Supposing water at 100 cools o 80°C in 1 minutes, in 2 oot temperature of 30°C,
find when the temporature of water will become 40°C7

R
2 I i . . d dy - o
Solve e differential equation x* ——3 - 12 + v = fogx.
dw dx

14. Find the condition that the line fx +my +n =10 mEl}:’ be the tangent to the ellipse T i— =1 5
: a -

15, Perive the equalion of a hyperbola in standard form. §
16. Find the cents, tength ol axes ind ceoentricity of the oonie 252 + 3y - d4x - 12y 1 13 =0,
Ok 5
Iﬂ

Idenlify uad sketeh the came r~ -~ —
34+ dcost

*
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La.

Lamehdubes sre oguTed (o give their ansaerz in thell own worcs us ar as practicable.
Aftempr A8 quesnons.

The fignres in the mavg's indicais Full Mk,

Arrupe suirable doe i recessary. ;

Finut the emygle olinlerssetion o igs pair of corvey 77 = 27 208 oband 1" = 2" sinud.
_ or
Ty —zoosior <)+ o sndogx) Poove thet v o = {20+ 1% vpeq + 020+ Tl =10

L]
—_—

Stato-®olle’s theorsm arl verity it for the Smeten Bx) = xix F 3387w e [-3, 0 N
ot eyt o . . -
Evaluate: I

w— i

Lo Acone i cirermscnbed to & xalmr:, atradisr Sh n-w thar wien the volume of e cone .

Leass iis altitude is 4r and its semivertical angls is sin” (1 KN i3
Tad R azyrrptotes o the curve (e 'r"‘ Jg—derv=a+ 9y 2, =
' . oK
i B N P — - . 4 - - = T S
Find fne radivs ol curvarare a2t any ]:uumL {2, ¥ firthe cueve x™ + ™7 =a™",
Inregrate any three : ' . rial
: £t Cop o teefl=x
(i :(] SR
e o . o
43 . - .._Dt it ,
c) J‘—_}l.c"w\ B e
—-.¢|'+n“ i 3 1'1"-1.'3-0[,&
4_
Tivaluals h dx oy ihs mediod of summadon. L3
1
- Ohbtain redaction formuia for .,[rtr_"-[” ¥ &x and hanze intagyate J-:o:-' ¥ )
OR
=, . n .x’i -
Traing Jamma [unclion &.hl:m.r thet Jx, cHTGEw Je: Ax = —=
. ; S B2
Fingd the evea bounded By the cardinis 1= afl + cosf) =D
L
Find the volume ef the sclid formed by revelving the cycleld x — a8 + snd),
v = all 4 oosE) atoud iy bass
Soive any three of the following differonial sguatinng. ' riz]
N g
ay o ady vl = e - vt b ——dy 10\'-’} = K}’“I’
il

¢} ¥-2px | ap’y =0 & TF - 3D e 2y e

] T

S ETthy axes bo timsd theoogh enoangle vanf — 2% hat does the sqaangn dxy — 237 =2
becomes? - 15]
I
12 Tind the cgeatien 2f s 2lipee e tho o andasnd farm 7]

15102, e we w52 T8 2o0ent s oofns i a0 chniigars Tevmetivels 1hen
- N -
POV THaT — b oo m i2

zy =
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3, Find b equanan of the hyvporbala in e siadand foamm

.hm' ;eni - "Hat] lE:TlJ.dllCS I

Cawdidates are recwired 1o gire Hieir anawers in their ewi words us far as proctivable.
Aivinng AN qucslivng.

The figures in the magin indicaee Full Mavhs

Assurme suitable datg i necessary.

Find Lhe anple bebweed e e T =2 305 20, r=acos M. : El
R
1f v=(x* = })", prove that ' - Diywsat 2ayar 1 —nfn+ ya=0,
State and prove Lugrange's mean valne fheotem. {5]
lim - .
Evaluate: el 1) E® ) (5]

o

Find the surface of the righ! circular ovlinder ol greatest-surface which can be inacithed in

a sphers of radies ¢, (3]
. Find the ngveptotes of tha carve (e vix+2v+ L+ x + v+ =0 (3]
' OR
' i I
Shoow thut the radiog of curvatwre for the corve 7 - 2™ cps mb 18 ————
o+ 1n™
Intograte any thiee: . [10]
5) _[ _w:; i - b) 4 b].[] Zﬂdﬂ. ~
{1+ sim (2 + sinx) e R st

o) r-‘z "I':':'t.i_{.‘.i.}i " J-z._l_,-(

a TroJeatx Ty

1 , .
Evaluaie L Jadx by dhe method of summuadon. 3]
Cibtain a redctibi fesmula for Jrs-.:ci“ % dx and henee find er;“ LS ' . 1] .

T
i

Gvalusi [ di =

2 |:|. —x }..-.
Fiug the ares of 2 looyy of the eupva .:LJ}": =&'nf =2l (3}

L
LA
Fiod the volame of the solid gensiated by revolving the astieid x4 - v =al about the
witsolx. _
Soive any thiee of the fulkowing diflorontial equations. [15]
) {3y =T +Tuix + {Fy - 3x + Ny = 0
by cosxdy =ylkinx-ydx
c gf—py+;h='[II',1,~L-E1I:'I|.:p=d—:If - Lo
elx

Ay -G 2y=a"-x

Cind the changed fowpn o[ the egmation i 3_-,'1 + 2xy - 2 when the axes ars Dol

Haonglh 437 the origin « Laining fixad, [3]

-Theling x| =0 is a dizeclox of 2a ellipse, the peiat (2,23 35 the comresponding e,

ik socentricily be 13, God the vanasian ol the other directiz. 2]

L
]

- — — 1 _1 —1
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2072 Kastik Year/Pari 'I/T Tire {3 hs,

v Cm‘iﬂms dte l‘fﬁ]ﬂﬂ&d to give thﬂu' ANSWers i their {:wn.worris as fa: as pm.:ncabm_
v Aﬂmp! Al GUASHANS..

¥ The figrres mihe mm'gm mdzrme Fud Marﬁ:r

i AME’MMEIITE dﬁfﬂ ffnfce;;mj.ﬂ . .

_1 Dy tpa, cm:]es v.rrﬂl,raﬁu 15 rom ami 20 n:t:n rmpccuwiy W‘lﬂl iheir eenters lying om a

horizontal; l“m.c zmd ﬁﬂ mm ap.m Draw on arc ta.ngant nf rad;us AL mm eitside 10 both the:

cm:les. .-3 .

: vif.'fwﬁ l:lf ﬂm plam: :thown m ﬁgum helow. Dcmne 1ts trur::
pﬂnmclfr ﬂndmfc m]inﬂhun ‘\mﬂu th: HP .

1':} r

'3, Pigtorial Tn"lﬂ‘ﬁ cf an ﬂhjﬂ-ﬂl i 5Imwu i, ﬁgme he’[ﬁw Dz [wj.ih Lhmens:un} lts
(a} s-:ctmﬁal ﬁ'ont wew, (o) s:dcw:w ami {t}tﬂpﬂ::w N

Bl

(5]



4. C‘nmplete 'ihe gl'."e"l, urthggmphm views of ceomenical sclid cut bjl' plane shewa in ,_Eure

Bulow and dcvclap ihe mmplete gnfaces.

T

.
- S&

5. Diwaw the lines of intersection of the surfaces of peometrival solids shown i fenre befow:

- pa—

T

r14z2 ... ..

pey

o1
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Seebject: - Engmaﬁrngramngl{MFij - .

a"" Candidates are rﬂqmmd 1o gnrc t‘m’]r answﬁs i their own words as fir a2 practicable.

R ?‘?mﬁgm'&gmfhcmgmmcfrmm FHHMM.{I Lo R
. -v" A.:.s:ume Sufmbfe daragfnecessw Sl : ',;,';'f' Lo

o
T

I

bnmﬂmgwmammdmleandms.demmammcmle Lo ESJ'

- i
i
- 1,
i

I

- 1

. 1

o

2. Pt e v v

e

&

3 Pll:tmal NiEw of‘ an ﬂb_]Er:t i sh::rum i) ﬁgure heiow Draw i‘lﬂﬂ] ﬂunensmn its {aj
sacnonai frunt wcw, (b} s:c::tlmnl s:-ie. vmwm:i{c} tup wew s . [15]




£ %

4. Draw% mni}]et_’é.-m.'thugxaphiﬂ drawingz of a Sdliﬂ cut by & plane as showe In fipure below,
P Find the tree shape of the section. Then develop lateral sirface of the solids. F12§

s

1 -
A . '

. T IL O SRS~ Ch

431 5. Draw the given viéws assigncd and Gomipléte the

' mfé;smmn figiir b-el'airi.r,' o 5]

s : . ' Co R

F 146
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4. Draw a complete orkographic drawing of a solid lf.u_t by a pfene as shown in figure helow.
Find the tus shape of the section. Then develop the swrfece ofthe selid. . [t2]

..-’. - -

" 3. Draw the given views assigned and cmniq_i;?tE.the i_n't;f_rse-cﬁun for Figure below. i8]
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Subjecs: - Engineening Dravwing I (A4E40)
Candidates are reqoired to give their answers in thelt own words as far ax practicable.
Aticmprt Al guestions.
The ficres i e marein indicare Fulf Marks,
Assurne suitafle data if recessary,

Draw an involute of cirele having dismeter of 40 gun. [3]

A regular pentagonal plane ABCDE of 20 mm side has its edpe BC resting on the HP. lis
plans is perpendienlar i the HP and imclined to the WP at 457, Daw its projections whean
s comer nearet 1o the VP 18 18 mm in front of the VI [51

Diraw orthographic projections with fuli sectional front view, wp vicw and side view of
the given isometric drawing in figure below,

Through holes




4. Draw acomplele orthographic deewing of a solid eutby 3 plane 8¢ shown in figure below,.
Find the tue shape ot the scction, Then develop the surface of the sokid. _ [12]

5. Liraw the lines of intersection of the surlaces of geomenical solids shuwn in figure heinw. ]

ANy
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Subject. - Engineering Drawing 1 (ME#01)

¥ Candidates are required to give their ansevers in their own words as far as practicabls,

¥ Attempi AR quesiions.
v The fimerey in the murem indicate Full Marke,
v dsyume suitable dota [ necessary

I. Braw one lom of a helix of pitch 60 mm on a oylinder of diamater of 40 mm

2. Reproduce the given vicws of the plane and find out its indination with 1P and the taee

shape of the plane. Refer figuge P.2

fig- P2 e

3. Pictoral view of an obfect is shown in figure P.3. Drow its (a) Sectional front view (i)

aa, = Srm
ag =30mm
b, =45 mm
bh= 5nrm
dox = 18
cG =40nm
ab, =31mm
b =45mm

Side view from the lett and () Top view. Also dimenston (he viesws,

flg-P.3

—_—

i

[6]

[14]



4. A syuare buse pyramid is cut by an inclined cutting plane py and horeontaf plane ps as ©
shown in figare p.4. Draw the lateral surface development of {he lower portion of solid, [10]

"~

yd
<

b 2
£
2
fig-P4 '
3. Draw lines of intersection of the murfaces of peometrical solids as shown in fipire P.3 [6]

o
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All dimsnstons are i sint
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INSTITUTE OF ENGINFERING | Level BT |l arks 2

Examination Contrel Division ipmﬁramme El;ﬁc}ept C pasMarks [16 - 1
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2068 Baishakh | ¥earfPart |1/1 1 Time | 3hrs, |

_;__é;_lt;.{_:jecr_' - Engineering Drﬂﬁ{iqé I

' Candidales e .2qhived 1o give (heit unswers in their own words =s far us practicabis.
v Altempi All questions.

+" Tha figures in the margin indicate Full Marks,

v Nocassary figures arve attachad herewith,

¥ Assume suitable dota if necessary.

1. Draw acycloid with the diameter of the genérating <ircie a3.50mm. Co- 0 [4]

2, Alinc AB, Smm 1nﬁg iz inchined at 45° ta HE and.jt_s top vicw makes an.angle of 60°
with V.P. The end A is in'the H.D. and 12mm in frovt of ¥.P. Draw its frontview and

find its e inclization with V.7, _ _ 16]
3, Tiraw orthograpkic projections with Full Scetional Fronl View, Side View and Top View

o} pictorial ifrawing as shown in Fipure P3O ) - - 4]

Figure F.3.
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%, Maks 2 complets rJI'LhDg;raph.l: drare ing 0f the solid pyremid cut by A ofine i shovwic

Figige .4 Find the truc shepe of the seclion snd conganet dl:w:u::pm-::m ni rhe seid

biziow ths cutting plane.

e

R
-]
=
- ) -_‘_,.-"
- "
Fx F,f-*’f /i‘?:
I -
All dimensions are in mm.
i
\ .
Pz _ __1_@
S AN
Figure P
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Subject. - Engineering Drawing 1

Candidates are required to give their answers in their own words as far as practicable.
Altempt AH questions, _

The figures in the margin indicate Full Marks. -

Aszume suitoble data if necessary.

AN

—

Draw a parabola with double ordinate 100mm and axis 60mm.

2. A repular hexagonal lamina, of 20mm side, rests on one of its sides on horizomal plane. Iv
is parallel to and 11lmm away from vertical plane and it is in first quadrant. Draw its
propections. -

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

4, A square pyramid of base 30mm and height 55mm 13 resting on its base on [LP. with
edges of the base making an angle of 45° with V.1, 1 13 ¢ut by an auxiliary inclined plane
inclined at 30° wa the H.P. and passing through the mid-point of the axis. Draw the views
and develop the lateral surface of the pyramid.

5. Draw the given views of assigned form and complete the intersection.
51

[4]

[15].

fo]
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(a)

(b)

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

Candidates are required to give their ariswers in their own words as far as practicable.
Aitempt AR questions,
The figures in the margin indicate Fall Marks,

Necessary fizures are attached herowith,

Assume suitable dota if necessary.
Draw an invohute of a rectangle 30 mm x 20 mm. - . [3]

A thin sheet of shape as shown in Frgwe P.2 is resting on its side AB on the HP such
that it is perpendicular to the VP and inclined to the HP at 45%, Draw its pro_mctmns
when the corner nearest to the VP is 20 mm in front of the VP. [5]

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

Draw a complete orthographic drawmg of a pyramid cut by two plancs (hﬂnmntai

plane and plane inclined to HP at 45° and perpendicular to VI) as shown in Figure
(4+4+3]

‘OR
Draw the iines of intersection of the surfaces of geometrical solids shown in Figure
P.3(a. (18]
Top views and front views of line AB and BC' arc shown in Figure £.5(h). Determine
(rue angle between two line AR and BC. _ [6]

o Pmnkgy
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B TRITVAR URTSSRATTY Exam. - ) Regubar fHack
"INSTIFUTE OF ENGINEERING Leve] BE FukMarics |40
Examination Coatrol Division | HEL, HEX,
Prepramme | BCE, BRME, Fass Marks | i
il el
2068 Shrawar. ) _Year ! Puit I.-"l. N Time 5 Thrs, b

S'Hﬁjecf - Tn ngingering Drawmg I

¥ Candidates ure required to give their mmeswers i their owe words as far as practiceble,
v Attempt Al quastons.

v The figrres in the margin indicate Full Marks.

Y Asrume nslable daia if necessary.

. Lrravg & pymbaoia wiath double ordinsle 100mm and axis lenprh &0marm. . [3]

2. Tioe font wiew of a 75num long line measures S5mm. The line &5 parallel to the HP and |
une of it ends i in the ¥P apd 25mm ahove the HP. Dmw the projections of the lme a.nd

—

determine jtg inclination with the VP. L
"3 Pletoral view-of an ohject is shown in Plgme P.3. Vyaw (with dimension) #s {a) sectional - | -
© font view, (b)Y side view and £ top vicw. - CT[LE]

Figure P.3

4. 1omw a complers oribopraphic drawing of a solid cut by a plane a5 shown in Tigaree P4
Find the truc shape of the ssction. The develop the taicrsl sugface of the solid. ' ] _
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S5 e THEEHUYARAVERSITY EExam._‘ b Back, A
; . ' INSTITUTE OF ENGINEERING i Level | BE 4 Full Marks“ {40 =)’
Examination Control Division | - .| Bk, BER,
| Programme | BCT, BME, | Pass Marks | 16
- | - |B]} . e
2066 Jestha ! Year /Part (071 Time 3 hrs.

L

_ Subject: - Enginceting Drawing L _

-

-+ Candidaies are required to mive fhisir answers in their oo werds 25 far o practicable.
¢ diempt Al guestions.
- Thefighres-in the mevgin indicatg Fuft Marke

¥ Asstene suBable datg if necessars 0 T

L. Draw an izyotute of circle having diameter of S0mm. [4]

2. A Hpe £5mm long has 1t5 eoe end.] Sraim above the horizontal olant and 20mm in front of

. the vertical plane. The eiher epd (s 35mm above the horizontal plane and 60mm in froot

of the verical plane. Diraw the projections of the [ine and determine its inclinstion with
both the planas, . : ) {f]

3. Pictorial view of an abject is shown in figure 1. Draw (vith dimension} it's sectional front
view, side view and top vicw, _ f12]

R L A L S . . T P - P ‘:’A .. - e AT

Fipore 1

4. Draw a complete onthopraphic drawing of 2 hexagonal prism o by a planc 45 shown in

figure 2. Find the tee shape of the section and develop the surfaces of the sotid. 1i2]
<, Draw the lines of intersections of the surfaces of peometricat selids shown in hgure 3. (6]
- = N +ﬂ|’
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TNS1ITITTE OF ENGINEERING [ Level  |BE [ FullMarks [40 |
Examination Control Division Programme | BCE,B. f-.gn : Fass Marks | 16
2066 Shrawan Year [Part | 1/1 . Time Ibrs. -

. Subféﬂfﬁ - Engimaﬁring Brrawing I

»" Candidates are roquired to give thsu ANEWeLs in their 0w wmds as far a5 ]’Jfﬂ-ﬂfmﬂdlﬂ
- Attempt A quesiions, RN
o Theﬁgurar in the morgin indicats Fufl Mﬂ.rky
¥ Assuene suitahle date if necessary.
1. Dmaw aregular pentagon on a vircumseribing circle of 60mm Eameoler, [4]
Z. A lne AT Bl lenp is inclined at 30 to the H P, The plan of the line is inclived at 50°
to the V.I'. Tiraw the projsctions of the. line when em:l Ais lEIm.m ahwe T—] T and 20mm
in ftonk of WP, ) ) 3]
1. Pictorial vicw of an ohject | is shown in Figure 1. Tirsw its {a) Sectional fmnt vicw (b) Side
© wigw end (o) Top view, Also dimension the views, {4+444]
. - G '_"‘ . i: *.
" P i
PR

4. Draw a complete l;:-rthngraphm drawing of a solid oui by & plane as shown in Figure P4,
_ Find the truc shape of the section, The develop the lateral surface ol the sulid, {12}
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3. Draw the lines of interseclion of the surfsces of gromeineal solids shown in Figare PS5 (1
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Examination Control ivision | programme ECT. BME, gp | Pres Marks 186 N
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_ Subject: - Engineering Drawing I

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

NENE N

T

Draw a regular pentagon on a circumscribing circle of 60mm diameter,
A straight line AR 551nin long makes an angle of 30° to the H.P. and 45° tp the V.P, the

'Candidates arg raqulred 1o give their BOswers in ﬂwzr OWR “m“:is as far as practicable.

end A is 12mm in front of V.P. and 15mm above H.P. Draw the pmjactiﬂm c:ftha line

.AB_

3 Plctnnal view uf an ub]ect is shown in ﬁg-l Make a CDmplf:tﬂ urthugraphm dramug and

. dimensmn it

153

-[53

(143

e e e



N ]
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g

R

T oR -

. ay BPrawthe given view of assigned form am_i' campléte the intersection. Refer (1g-3. 1%

Fig-3

100

b) A square lamina ABCD of 25mm side is perpenﬁicular to V.P. and inctined to H.P. at
45°. It rests o itz side BC in HP. Draw its projections when comer C is 12wam in
ﬂﬂna. of the V.P. : . : [6

ER
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24 TRIBHUVAR UNIVERSTY [Exam.
; INSTITU']_FE OF ENGINEERING }I.-e‘-ral | BE | Full Marks | 80
Examinatien Control Division | Progrumme gil";m BCT. BIE e Macks 32
2672 Kartik _ IYearI Part 1171 - Time T hrs -

—r— . et .

S aNew Back ©2006 & Later Barck}

_ Subjfect: - Engmeenng Ph},rslcs ;;sm:iz) .

L NLEEN

i

e,

Candidates aze rr:qmmti o give their answets in their own words as far as prasmable -

Areempr Adl questions.
Al guestions carry equal mariz,
Assume seitable data i necgs.m?y.

Inﬂ‘ermuate between bar panduturn and tﬂfsmnal pendulum. Using a torsional p&nduham
derive 4 relation for mndi.‘:lus l}fngldlty of the metallic wire.

oRr :
Compare the damped and forced LCR oscillmion. Derfve the differential equation of
forced em-oscillation and compare it with driven mechanical oscillation
Show that in a bar pendulum, minfmum tme period is schieved if radius of gyration is .
“equel fo the distance of point of suspension or point of oscillation from center of gravity.,
Writc some featurcs of acoustjcally good anditorium, Derive Sabine’s formwula.

Two thin converging lenses of focal lengths 3 om and 4 cm respectively are placed
comxially in air separated by a distance of 2 em. An object ia‘placed at 4 ¢m in front of

first lens. Locate the positions of the pineipal points and final i'ﬂ_lage._ _
What is polarization? Detive the relation far plane, e]liptical and circular polenzed hight.
Of - '
" What are the ¢coherent seurces of light? How such spurces develop in {ab? Show that the
square.of diameters of the o™ dark ring by the reflected light of Newton's ring is dircetly
prapoiticpal o the aatural nunther.

. Define acceptance angle and nimedcal aperiare. In an opticat fiker, show that Numerical

Aperture (NA) = poV(2A), symbols have their usual meanings.
In a Fraumhofer Single siit ditlraction, a convex lens of focat length 20 em iz placed just

- afier a slit of width 0.6 mm. If 2 plane wave of wavelength 6000A° faliz on slit normaily, _

celeulate the separation hetween fhe second minima on either side of central maximem.
Calculafe the mimimuwm no of lines per om i 2 2.5 cm wide grating which will just.
resolve the sodium lines 5890 A and 5896 A in second order spectium.

A thin ﬁng'ﬂmde of plastic of radius K is whiformiy cherped with linear charge &e.;usit}r A
Calentate the clectric ficld I]:lT.[‘:nSlT.jl' al any point at an axiad distapee y ffom the center. If

electren is comstmined to be in axial ine of the same rmg, show T,hat the mmmn c:i" _

eleclmn iz 5HM, s
- 0x

_ Discuzs the behavier of diclectrics in 4 para]:d plaie -:apamlu::r Eas::d on Guuss law ul

-+

etactmstauc i dmIecrnc, simw tuatD E‘-u]:-+P ) vvhen: symlmis haw their usua! .

© . meaning.



"10: The pnt:mtl.al in a region between XK= ﬂmandx-—ﬁm:sv atbx? whﬂle a=10end ~
b = -TV/m. Determine {i) the ps:-tm:ltm!s at x = Oy, 3m and fm and {11} the magmmde. aod
’ dmectmn of electric fields at x = Om, 3rx and 6m.

11 What are the current density and mobility? Explain tiie atemic view uf the remst:wty and
= show fhiat p = {m/ue’t}, whiere symbols have their usmal mﬂﬂmngs -

12. Give gereral method of calculating Ccapacitance of a4 capaciior. Use thc methud o
calculale the capacitance of 2 spherical capacitor. '

13. A toroid has number of turns 1250, titernal radins 52 mim, external radius 55 mm md
thickness of the ing 13 mm, calcutate the inductance. .

ORr

A solencid having an induetance of 6.2 uH iz conpected in series with a 1.2 kD
regiztance. T 4 14 V battery is connected across the pair, bow long will it take for the
current through the resister ks reach $0% of its Goal valuc?

14, Explain Mall cffect. What wsults you can draw from Hall experiment? Obtain an
expression for the Hall voltage in & curment vamying specimen placed in 2 mapnefic field,

L3, State Maxwell equation in integral form. Coavent themn Imto differential form. Bxplain -
each of these equations.

16, A free particle is confined in a box of width L. Using Schrodinger wave equation find an
expeession For enerpy wigon vabee.

EES




M - TRIBHUVAN UNTYERSITY

NSTITUTE OF ENGINEERING -
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Examinatien Control Division | Programme | g™ P* M | Pue Marks 112

2071 Shawan o WeariPart |11 BT

—

Subject: - Engineering Physics (SH402)

Canlidaes arc r:-:qum:d to gm: their answers in thadr pwm words as far as practicable.

Attempt A questions.
A& qrestions corry equee! marks.
Assuma sufteble deta (Fnecessary

Prerive a relabon to Oad the moment of inertia of a Agid Ivedy about an axis passiﬁg
sthroveh its center of gravity using the torsfonal pendaln.
' OR

What iz rescnance? Formolete the differential equation of forced electomagnetic

oecillstion. Then detomnine the expreasion for resonant frequency,

A aring has g linear density of 625 gpro‘m and is stretched with 2 tension 508, A wave,
whose frequency and emplitude are 160Hz and 10mm respectively, is tmvelling along the
stning. At what average rate is the wave transperting energy along the sinng?

Why s # imperiadt o sindy the reverberation dme, bafore the congguction of a Clnama
Hall? Derive a relation for reverberation time based on absorption coefficient, volume
apd fsuface ams of the hall, :
What happens to the energy when waves perfectly cancel to each other in intsrference?
Drefive the relations for thin Sl interference by ceflectad light,

aof

Show that the dinmeters of the Mewion's rings wihen twe surfaces of radil B1 and B2 are

placed im contsct are telated by the relation (IRHR) = f4mded®y), whete n is the
ititzeer numober of the fMinges.

A grating with 250 groovesimm is used with an incandescent light sousce. Assume the
visible spectnn to range in wevelsngth fn:-m M to 700 nm. In how many orders can one -
ges the cntire visible spoctrra?

Define the palarization of light Write its importance 1o different optical mstruments. -
Derive the relation for the thivkncss of quarter wave plete and hall wave phats.

Two thin convarging denses of focad [ength dem and dem respectively are placed
cotially in air and separated by distance of Zem. An objest is placed 4em in front of e
firdt Jens. Find the posidon of the oature of the imape and itz lateral mapnification. :

A giass-ciad fiber is made with a core glass of 'ﬂeﬂaﬂtwe index 1,35 and the cladding is

deped {0 pive & fractioial index differsyce of 5.5x10™. Determine (i} Claddiag index (i)

the crrtical {stenal réflection’ angle (1if} the exiemal critical acceptance angle and {1v)
ntanerical apertare (NAY, ’

A particle of charge -3 and mass m is placed m_'}dwa].-r between two el posilive charges
s of separation d. I the nosative charge -q is displaced In perpendicular direction o the
lite fedning them and released. Show that the particle describos a BHM with a perigd.

J Eﬂmm rd’
: qq.;.
. R
Calr_‘.'ul.a.le: electrie ﬂi::ld ut H.n}-' poinl i3 uxial distance due o a dipalz and 2 quadrap:::lq:
Whai mncluamn _,r:m can drw i, el réaulis, .



0,

Bl

12.

13,

14,

la.

{"'ha.rge.s ave umfu:-rml;.-r digtributed thmu,gh out the volume of g J.uf' initely Iarge Gy!mde.r

of radius *a ‘Shﬂw that the c]ccmr ficld 6t 4 distance *+*from the cytinder axis <zl
siven by B= -5_- where o iz the vohme charg& depisity. '

Ep L
A oylindeical capacitor has radf & and b. Show thot heif the stored electzie potential
energy es mthm & cylitydar whose yadivs i r= Jab

Explain Hall Efiect. Derive a relation.for hall resistance. From Th:s retation explain the
meaning of qmnnzanon of hall resistance.

The current density in & cy!m;:lncal wire of raﬂms k=2 mm and umfmm cross-sectional
ares it given by T = 2 x 10° Am®. What {5 the current through the seter porton of the wite
betwean radial distances B2 snd B?

Exploin the phenomenon of “elf-induction™. Find an expression for the selftinduction of

a toroid heving N nummbers of twms, radiug 1 and carmymg current i

or

Siate Ampere’s law. Find the exprerssions lur magnelic Held cutside and inside the long
stradpht wire by wiing this law.

. Write down: the Maxwe|l's equations for son condocting Find the equation of propagation

of plane elsciromagnetic wave for E-ficld and B-field for such madimm. Show that
electrmarnoic wave fravels with weloaty 1ess than velooty of light in such medium,

Derive schodinger time independent wave cquafion. A patticle is J:mving in ene
dinensional peltntial well l:ufm.ﬁmi.c height and widlh "s". Find the expression for energy
of the particle.

- x
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Candidates are required to give their answers in their own words s far as practicable.
Antengpt Al quzstione.

Afl guestlons carry equal maris,

Assume suitable dare if necessary.

]!s'tinguish between free and forced vibrations, Witte the differential cqustion of forced
oavillation. Determing the amplimde of oscillation for forced oscillation and hence
explain sharpness of the resonance.

ox

Define simple harmonie motion, Show the averape kinetic energy is haif ofl the total
energy of a parlicle executing simple harmenic motion,

A 2uF capacitor i charged upto 50V, The battery is discornected and S0mH eoil is
connected actoss the capacitor se that LC ascillation 1o occur. Calculate the maximum
value of the current in the circuit.

The clastic limit of steel forming a piece of wire is equat 1o 2.7 10% Pa, What is the
maximum gpeed al which transverse wave pulses can propagate along this wire withoul
exceeding (his streas? (density of steel = 788107 kg/m™

What are WNewton's rings? How can voal use these rings to determing the refractive index
ol a piven bguid?

OX

Diseuss the phenomencn of Fraunbofer ditfraction at a single slit, Show that the relative
intepsitics of the succcssive haxima are | :-—45- :"j_i_ .........

On° 23x
Light ol wavelenpth 6000 A falls nermally on a thin wedpe shaped film of refractive
index 1.4, forming frinpea that are 2 mm apart. Find the angle of the wedge.

If the plane of vibration of the incident beam makes an angle of 30% with the optic axis,
compare the intensites of extraordinary and ordinary lipht

Show that the diameter of circle of least confusion depends oo the dlameter of lons
apetiore and dispersive power of Lhe materia! of the lens but iz independent of the focal
length of the lens.

An optical liber has a oumencal apertore of 022 and core refiactive index 162,
Dieterrnine the accepance angle for the fber 1n a liguid whiclh has a refractive index of
1.25. Also, detertnine the [ractional refractive index change,

IS

I 32

[ S — :

LA,

i



13.

14.

14,

Prove it cleelric leld due 10 a shorr dipole al axial point is twice that at equatorial point,

. & copacitor of capacitance O s discharging throngh o resiscor of registance T, After haw

many time constants is the stored energy 18 ol s inital value?

 Glve g general methiod to calculate elecrric fieid and potential due to continuous chirge

distribution. Using your method, cakculate electric field at an equitorial distance y dusto a
long charged rod having linear charge density 2.

. Congider a eircalar coll of radios R carrying current | Find the mapnetic Seld at any

puint on the axis of the Inop at a distanee  [rom the center ol dae foop, Show thar the
vircubar current cacrving coil behaves as a magnede dipole fur larse distance.

In 2 ITall Bifect experiment. a corrent of 3.24 lengthwise in & conductor 1.2 cm wide, 4.0
cm iong and 9.5um thick produces a transverse Hall voltage (across the width) of 40pv
when 2 magnetic field of 14T is passed perpendicularly through e thin conductor. From
this date, find {2) the drift velnoiy of the charge carriers and (b} the rumber density of
charge carmiers.

Detive an expression for growlh and decay of current m LR circuit. Explain ioduciive
time constant b sletching graph between current and time for both casss.

Lo

Detive expressions for inductance of & Svlenoid and Tereid. Then show that vduclance is
Lhe properly of the cail.

- Write and explain Ampere’s law in magnatism. How Maxwell modified il Bused on this

modified squation, explain the tertn displacemend current. Prove displacciment current 15
equal 1o conducton current.

Explain Schrodinger’s wave cquation, Derve time independent Schrodinger wave
equation. Use this cqualion w {ind crergy tor a particie in a box of infinite sguare wel)
potential, :
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Candidues are required to give teir answers in thoit own wonds as lar as practicabie.
Atterins Al puestions. :
AW questions carry equal marks.

Assume suitable data if necessary.

I, Poinl out the similarities and dissimilarities between the oscillations of bar pendulum and
torsinal poendulum. Show that the radius of pyration s oqusd to distanec from center of
_suspension to center of gravily of compound penduelum, whee e period in minimum.

2. Derive a differential aquation for LC Oscillation. Show that the maximem valve of
eleciric and mapmesic enerwies sored I LC circuit is equai.

OR

Prove that if 3 fransverse wave is travelling along a sting, then the slope at any point of
the string iy numerically egual to the retio of he particle apeed to the wave speed at that
point. -

3. The time of tevorberation of an ¢mpty hall is 1.5 sec with 500 audiences present in the

bl the reverberation time falls v 1 4sec. Find the no. of petsons present in the half 1f the
revﬁfm ation time falls down to 1.32 sec.

4. Show thal the inlensily of Lhe first subsidiary maxima o FrmbofTer's dillmction 2 a
sinple slit 13 4.5% of that or principal tnaxima,

X OR
What 15 dovhla diffraction? Explain heew Wicod peism can be vsed as polarizer and
analyzer? .

5 In a Newton's rinp experimenl, the radies of curveiure of the lens 15 Som and the lens
digroeier s 20mem. (=) How meony brighi rings are prodoced? Assume that 1=5891m
{7 How many hright rings world he produced if the arranpement were prunersed inwaler
(=133}

6. A diffraction gratting Jem wide produces the second oeder at 33° with hight of wavelenglh

. O00nm, What 15 the total nursher of lines on the gratting.

7. What 15 population inverston? Exaplai why laser setion cannot oceur without population
inversion hetween atomic levels?

E. What are cardingd points of un optical sysemn? Determine the aquivalent focal lenpth ol a
combinating of teo thin lenses separated by a finite distanees.

9. A ring has & charge g eniform distributed o it Derive o exprossion for the clectric feid
of any point on the axiaf lioe of the ring, Extend your resule to find the poternial.
o

Write an expressicn for eleetne field al any poind in the axiat line of a charged ting.
Using this equation, caleulate the electeie figld at any point in the axial line of a charged
disk.



10, What is the magnitude of the electric field al the poind (3,2) m il the electric polential is
piven by ¥ = ZxH5xy 13V volts, What acceleration docs an elecwon experiences In the
M~JiTection.

—

11, Derive an cquation § —GE. Bapluin why resistivity of a conductor increases with
increasing temperatore plot a graph between By (Reristunce at any temperatare 8) and
tempersnite, Based on the graph, explain what are superconducior? How they d1ffer frowm
perfect conducior? Deseribe the charaeteristics of superconductor.,

12, Borive an expression for energy stared in magnetic tield. Show that the coorgy stored per
unit voiume js directly proporlivoal to the BUYUATE ¢ of the magnetm fhux densm 'CD!I'E:IPEIE
this reault wilk clocinie energy density.

OR

What 1s stlf indvetion? Define inductance of a cotl. Show by calculaion inductance of a

coil depends on the permeability of 2 mediom and the geometry of the coil.

13. A long circuit cof] consisting of 50 tarns with dianieter [.2m carries a current of 10Amp,
(&) Find the magnetic field at a point along the axis 9cm from the cender. (I) At what
distanee from the conter, lonp the axis, the field is 1/8 preater as at the center.

14, Deseribe the principal and werking of Cyelotron. Show that the time {aken by the ton ina
Dee to travel a semicircle is exactly sarme whatever be its radius and velocity,

15 Wi Muaxwells equations in free space and dislectsic medium, With the hefp nf

Maxwell's equations, Denve charge conservaiion theorem,
16, A beamn of electrgns having eactgy of cach 3eV is incident on o potendial barrier of height
AV 1T the wideh of the Darrter is 20A°%, calenlate the transmnission coeffictent of the beam

through the barrier.
oW

B RN

|
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Candidutes are required to give their answers in their ovwn words as far s practicable.
Aitempt Al guestions.

LI guesrians carry equal morks,

Axvrgme sidfable data If recessory.

| Dbtain an expression for the time pericd-of a-;:mﬁpaund pcndqul;[rl-EIHi show hat its lme

pedod is wallected by the fixing of 2 wmall additional mass to it at iiz centre of
SUSpEnsion.

0OR

What is electromagnetic oscillation? Derive #ifferential aquation of damped LCR
oscillation and find its frequency.

A paricle is moving with simple harmonic motion in a straight Jine, Tf it has a spead v,
when the displacement is x; and speed va when the displacement iz xp then show 1hat the
1

[' 11 r I Y
. - - ¥R =T
amplitude of the motion s, a=; ———1 %

R
In the progmessive wave, show tha: the potential encrpy and kiocic cnergy of every

particle will change with. time bul the average K.E. per unit volume and P.C. per unit
vl wme Temaing constant.

1

Two cohorent scwrees baving constant phase § but different amplitudes Ay and Az
superbnpess,  prove  thst  the  mteesity  of supsrimposed  Deam s
I=A +A," +24, A, c0sd.

-

R

Explain the phenomenon of double refraction. Desedbe the construction and achion of
Nicol prism.

. White Izght is incident on a »eap film at an angle l_-:in_'[gj gnd Lhe rellected lipght on

examinnticn by a spectrometer shows dark bands, The comsceutive dark bands correspond
to wavelength 6.1x 10 cm and 6. 107 om. I p=—1.33 for the film, caloulate its thickness.

Light of wavclengih 600nrm is incident nommally on a slit of width 0.3mm, Calculate the
tntensity at (=0.2°

T Lenses of focal lengths Sem and 4em are placed at 2 certain distance aparl. Caleulate
the position of principal points if they form an achromatic combiration,



§. -An optical fber has a NA of 0.2 and a cladding refractive index of 1.59. Determine
acceptance angle for the fiber in water which has a refractive mdex of 1.33.

9 A ring has # charge ¢ wnilormly distributed in it. Find the expression for the cleptric field
at any point on the axial ling of the ring. Locate the point ai which the fiek 35 maximam.

OR
Prove that electric field due ta a short dipole at axfal point is twive that at equatorial p'nint.

14 A particte of charpe —y and & mass m is placed midway bolween 1wo equal positive
charges g, of separation d. If the nepative charge —q s displaced in perpendicular
direction to the line joining them and released, show that the particle descres a SHM with

i

1,373
a period 1=[ﬂ}
' Q.

11. 114 E}’]iﬂdﬁc&ll capacitor has radii & and b, Show that haif the stored elecinie potentiat

energy hies within a cylinder of radius r=ab.

12, A {lat silver steip of width 1 5cn and thackmess 1.5mm varnics a curent of 150A. a
maguetic fiedd of 2.0 Tesla is applied perpendicular to the Hat face of the steip. The emf
developed across the width of steip is mweasared to be [7.%4¥. Estimate the pumber
density of free elections in the metal.

13. A straight wirc scgment of length 7 carries cumrent 1. Show that the mapnetic field B

produced by that segment at u displsce v from it along a perpendicular bizector is |

B = (j1g / 21y} [FPHAY 1,
14, Fined ke nductance of & toroid having W nurnber of thrms and rading B,
A oRr

Show that the enarmy pet unit volume in eleetric ficld and magnetic figld arc proportional
it the syuane of their fields,

. -
15, State and explain Maxwells equations. Derive Lhe vonlinuity equation: V.1 = La ;

16, Determine the toial energy of a particle vsing Scheodinger equation, when the potential
energy hos vaboe VU for O<u<a, and Y=odor x=<0 and x=a.
EES



€ w A

3

-
1.

4.

g

a.

0

251'. _ muummml‘{L AT
*m‘n T‘n G‘F:fo TﬂfPRdﬁ,

Tl Tefurks. |-

u nFPr!u

.."ﬂx ] ] '_

.M:"I"t IT IIT

Cuzilidales ave vequirad to give their arsmee-s i their sen wonds w far 22 practieable,
Attampt AH questions. '
AN eeiiions oqrrp ngﬁ rrrLF.ﬁ.J .
Asiume suitahle deter i bcesrary.

Differertate hetwecn liaear and angular barmoric movon. Show dhal i modinn Df
luzsion pondalarn i angelar harmonie mosien, Also [ird a5 tiv1e pesivd.

. _ . K .
Derive the differeattal equation of the forced oscillslion of LOR cizcuit with an AC
saures and fnd fhe expression for the cament amplivods) Tlence '3"'-131" in'the condition of
- GUTTENt resonarce m snch ciTouie.

" A 7509 Block Uatllaees 00 the end ol s spiing wl:‘c}s.u,, foree cengmar, [r—',‘iﬁ{\'.-‘m, The mss
moes i o flakd which offers a raﬂ"m'c fozre F = -l wheee b= 00002 Nem. Whal b 1he
period ofiha oscilHaion? - : )

£ e hag di"ﬂcnsi-:m' Emxdmie3m. Fiad:

i) Meza fres path of sourd wave in fhe room

1y The —'Jh"'ﬁ'l:ﬂ nf refleclions made revsaaors By bhe sounc wave witn the walls of the
croom. {Take velooily of seund 19 air= 350ms Lj. : .

Treline iogrfireaes, Shoew that Irerference mnothia film dus o rellocs] sod imosnitied

Lizhts are cornplesrentary.

. ] ' ' SO ' . ]
What wre Nowton'z vinge? Hotv can you duferming the efnctive indux of piven deuid
nzing Hewlon's rings experimend? '

Fiplain the dispersive and reselving power of & diffraction srediry. Domive exprossions
and develop o relation holwezn ther, ) .
A 200mm lorg tube comaining £5xm® of sugar sciuticn prevhiess an opticel miaton of
11% when plaved o a szecsheilmelie IF he sperific o -’lhtu. G AT BICHGD 1"'* '3‘-'*{-'“
L“F]Lulu[f 1 gugutizy of sugar contaived intlhe trve i the Fxem ol solion

Froxg Toat the eondition for scicomalism for the conbination o 7w leases of foond
wate {latines K Q2

EPr-'rU fi and fy having dispers™vs power ) und o) plecsl 96 TR
|_, .I“‘J:I +|;'|:__|'||'|1] Ir‘(ff'lf] Ir{_'lj+[ || :

Nifferentiass botween spovtanecus and sivialised enissior ofdision, Txelein The

cosiruelen awd woricing of Be-t Taser @it o snlizsble canroy lovs] diagyase =

_]-.:i-. BIL naprssEaT. for the clecric feld w0 o poin: T oad s Sstaces ¥ frem s civenlar

plastic dlz ot radivs & clonz W2 ceotz] Rl Vhoes thaswaprewsion Jov B oroddoss foowo
senpesl o senadi o ] : _




Towlslor ol resislance (T2 Aftoe
CHIE loEra ol il al walas?f -

fi "l"Jmmi’l: I.Ll ':1::&:1:1'

J::u'lj; dxiz ala -.L.‘:.L-'l_di.,-", i¢ [vom 18 rrE-ir"nT &ad.

o

2 {-'J‘plf.t wihrfTinsipie.aod *Amluﬂg o cgoivion. Shew G180 e foe speal by e parhicle e

-
iR 'fﬂEﬁ s u_rl=-perr1_rr1t ‘of s Brred and radics of #n o riroular Feii.

T , o8

“Lsir B Suvan, Lo 0 calonizte nunpoetle Seld on theaxiz] Hre of'a cumend emying”
cireslameop. Explaia how the ool Beheves for a darge dustanes poial. '

13, A vooner sinip 1 30p5n el is placed inw magaclis Beld o streogih GOST perpepdiccar
to the plzoe of the strip and cwrent of 2iAmc is suup e e strip. Caicuisie: (1) the Lzl
vollaps (i1) Hal' cozilivienl and (i3 Had moki 1TT‘u‘ 1#1he nember of sleahons per Uit
vodume is 8.5% (P4 end resdalivity 32 1.72 = 15 O,

"4 A parallel plate capacitor with cizenlzre plares af i0em radivs Is charged prococing
“upifonn displacement cutent of mmagnitcde 2000 Caleleie (3 dRAL In the lEr"fIDJ £
Diﬂrllﬁcemmt evrent deneity and (02 Indeesd mamaeic feld

15 Oblain er cxgression for coezpy tramsfor 1a0 by elecomaraelic weve. From ymu resail
show thal 1o B e Whers 11 1z Thi 1111:'1131*» am wave tnd Liws 13 1001 Moun squars valus
ol clectric field. B

10, Derive the sehoodimger Ume independont wave eqguetine. Alzo what Jo vou -mean by a
protential beerier?

LR ]

ﬁlnib vt Ln ol -':*::-mﬂa rod of lr:n-!lﬂl #1 wpotnn flang im0
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Cemdidates ars required to give their answers in their own wards as far as practicable.
Aitemed AW guestions.

Al guestions carey equal marks,
Assume suitable data i necessary.

Show that thers are four collinear points within compound pendulum baving same tme
peniod, Give their phiysical sipnificance.

OR

Dearive the differential oqualion of damped hammonic oscillaticn in LOR cjrmut Balving
the eynation find the damped frequemcy of the oscillation and cxpl.am s s.gmfcm]ce _

& noiform ciftuliz disk whoss rading R is 12.60m is Euspanﬂcrl asa ph}rmcal pendulum
from a peint o {ta rim. () What ia ite petied? (b) Al whet radial distanee r < R Es there a
pivot point that gives the same peried? .

- Defloe abserplion coeffzciont of sound. Derve a relaton betwe-en reverberation time and

absomtion coefficient for asonstically good hail. .
Explain how interference [ritspes aré formed by o thin wedge shaped filin, when examined

by nommally reflected Light. Huw w!li you estimate the d1fFerenn:e nf film thickmess

bitaéon tive points? T

OR

Show that the intensity of second order maxima of Fraunhoffer’s single stit diffraction is
2 . . \ . '
P times the intensity of central maxirns,

i - .
In Newson's fng arengiilenl & suuﬁ:é emilting twe wavelenglhs Gx 107 and
5.0= lﬂ' m is used. Tt is fmmd that n™ dark dng duc to e wavclenglh sommctdes with
In+ 1] datk ring dus to other. Find the diameter of the n” dErk 7ing radius of carvature
eflenz iz f.0m,

Caleulate the thickness of gquarter ?.'a;re plate for Night of wavelength 3893A. Given
refracdive indices of ordinary and extreordinary iy urs 1.544 and 1,533 respestively.

Deline seceptance mngle of un optical [ber. Derive ihe zelation for Numerical Aperturc
(MA) of the optical fiber, Adso write down its significance.

Two thin converging lenses of focdl Teapths 0.2m and 0.3m are placed coaxially &.10m
spatt 10 air. An object i ocated .6m in frent of the lens of smaller focal length. Find the
position ol'ths two principal points and that of image.

Trerive an cxpreszian for Gae elecssic potential ar a7y podat on the ms of the omiformiy
chargad disk, Extend your resull to ezdoulate eleceric ficld,

Ar

Denve an caprosaien for the clecioe feld at any peiot on the axis of the short Tinear
guadmpiols,



HL A coppes slub of thickness b is Inserted into o purullel plate capacitor cxuctly balf way
benwee: the plates. IF the soparalion of the piate is d and the arza of each plate is A, show

e, Ab
lhal the change in capacitange is equal to ol
rang P 4 PR
17, What iz the drifi speed of the condueiion electrans i 8 copper wire {molecilar mass = .
63.54 phoo), density 8,96 glom™ with radiug 900 wm when it has a llmfurfn clFrer 17'1'!1-"\
[Nevading in the wine? |
12, A lopp siraight wire of redius R carries a wniformly distribsted current 1 Caleulale
mapstic fislds ar any points inside and outside fhe wirc.
i)

Chhe corducnng ol shown in figure has langth L and 1s being pulled alenr horizontal,
frictionless coudu-::hru ralls at a conatant velnu:!t:, v. Ti rails are connectsd at o end

Wwith a roetud .5.L1'1p A uniform magnstic field B direcied put of the page, fills the region

ir which the vod moves Berlve an f:xprn:samn for the rate of thermal energy being
gene,ra.tﬁd i the rod.

14 A ewil has an mdum;ance of 53 mI—I and a resistance of 0, 359 Ifa 12“«.F el is applied
across the coil, how much oncrey is stored'in the magnqut [ield aftac thecurent has built, |

Uz to s couiiibriom valae? Afwer Yow many time eonstants wiil half this athbrmm ve LT

stored in the magnetic f2eld?

oR

In a ‘certsin cyclotron a proton mowves In & circle of wdius 0.5m The ma.gmtlidc of the

magnetic field ia 1 ?1}’1 Whﬂt is t‘he umllamr frequency? What 1z, f.bb hne-tm energy.af
= thee prﬁmnma‘v“" -

13, Define poymting vector. Prove that S = —-I[Exﬁ},. where the S}mb-nls have their usual
meanings, "

16 An electran s trappad in en one dimensiopal infinite potenidal well ol widih *a’ aoch that
W=oo fur DZx and xza
V-0 for G<wx-=a
Using boundery condition, prove thal the wotal coorey of the systew s

1P

Zima®

E=

Whetu symibols ey thelr veual meanings.

L3
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< Attempt 41 guestions.

W

+ Asswme fuilable dava if necesiary.

Dicfime foreed oscillation, Show that 1he total cocrgy of the damped ozcillation decreasss

. f#ﬁ'glh.increaslmg lime.

an

Detive 2 differential equation for LC oscillation. Solve the equalion md show that the

maximum value of electric and magnefic energies stored in L.C. vircuil e ﬁqual

F@ A meter stick swings about pivel point at cne end, #t distance ‘b’ f["l}ﬂ‘. fh.c 511-;,1{ g cemer
tofmags: Caledlate the perind of oscillation wsing’ pa:a].lel axis theprem. R

Oive an accournt of bad acoustic properties of a hall. Derive the szprssmm for
reverberation fime in a poeod acoustics of a hall,

4. What arc coherent sources? Describe g method for defermining the Iaﬁaciwe ndew of
- trazisparent awd flm wing ﬂ:u: inlorforcnee pheromenon

OR .

Deseribe the construction al’ Mieal Prism. Expizin how i can ho used ns polameer and

analyeer,

3. A Jiffraction grafing 15 nsed at normal incidence. [n such arrangeinent a green hnc

A = 34004) of certain c1der is superimposed on the violet line (A — 40504) of the next

L order. H the angle of diffraction is 30°, how many lines are there in. 1 centimeter?
.- A& Tight sourec ermils light of Lwo wavelengtas 43004 and 51004, The sourd isvised in a

/f double slit expenment. The distance berween ihe sources and the scresn is 1.5m and the

distance between the slits is 0.025mm. Caleulate the separation between the third order
bopght fringes due to these two wavelengihs, -

b7 i thin convex apd thin concave lsns, gach of foce] length ‘iﬂcm are coaxially siteared

ohiect placed 20cm trom the comves lens,

- arui separated by 10cm, Tind the pesition and natne of the final image formed of an

8 What is population inversion? Explain the lasing sctien of a gas lass with necegsavy

" energy bevel dispram.

9, Cousider a cireuler plastic disk of radius B that bas = posicve sfece change of waiform
L-dmmaity an its wpper surlace, Uind the elecnic field 2t 2oy point at 2 distance x ficm the

centre vilas disk along its central axis.

OR



*VDEfum electric quadrupole. Caleunlate the electnc patsotial of lincwr gquudrupale of

14,

12.

A

2

seprmiion 2a ol qn vzl distancs ¢ from its conto,

Az a parzllel plate capaeitor with civeular pialr.,b 2fcam in dismeles 1s being charged, the
curpent deosity of the \lm?lm,au.unt urzestt i the region betwesn the plaies is uniform
anid has a2 magnmie of 204/m° . Caleolate the u-dgmmda of magmetic field (B) at a

digtapes ¢ = S0mm Fom the aues of aymmetry of this region. Also caleulate E it this

IoElem,

CAasuming, thar ea.ch atom. ﬂf mppet’ contibulss one Tee clectrons, «.,RIGLI]at-" the Jdni

velanity of frac cloctrons it copper conductor of cross sectional ares 107 m" carmying a
surreat of 2004, Grven:

Atomic welght of copper = 83.3 g'mmol
Densily of copper = §, 94 1 Pkgim’
Chargs of an electron = 1 =1 El_m'[1

Stale Ampere’s law, Use {Ius law to fird maenetic ficld thal a curreal pmd.hcﬂs insidg and
outsids g long soaight wire of circular cross secion

O

Dranives so expression for f:nﬂrgjr stared in an indactor, Show that the megnetic snerey

density i direcCy proportiozal to the Square of the magrekic jlux demsity. How. can you -

compare elestrit énergy dersity wifh this Tosuft?

A cycloton which has the dees of radiue 42cm and magnetic fiold of flux density

0.5 webawm® is employed to zceclerate protons. 11 th= Anal velocity of the proten 1=

2012210 m/sec, calestate the chargs o mass r2tio for the proton and the fsquency of tho
alterpanry poltntial hetwean the dees,

s ) } .

1 e mven figurs, when switch 8 s closed-cn n, the enrreat riges and approacihcs a
L £
Lirnitieg value T

T

#) Find the curzent thmugh the industor as a funetion of time.

b) When the switch is closed onb, the current reduces to zero, Find the rate of decaj.r of
cuprent Lhmugh the mductar.

otate Muawwsll cquations in mieeral Torm. Cooverd them oo idlerennial form, Explain

cach of these coustions,

CDiscuss the 51grnm,an-::e of the wave function a:ad deduce - thﬁ time independent

Schoodinesr Lquatmn

FEE

ik iy e e LT et

T i
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Subject: Physics

Awtemipt ALL grevtions . Each quesitva carries syued provk

1.

4'

ol

0.

Lk

Deefine physical pendubum show that point of Suspension and point of oscitlation are interchangeable.
. OR. o

Define damped harmanic vseillator, find time period and frequency for under damping oscillation.

Define interference. Show that interference in thin [hn due to reflected and transmitied light are
complementary.
OR

What is double refraction? Obtain the mathematical relation for Iinﬁarly, circularly and elliptically
polarized hight.

. Define diffraction, Derive the intensity distribution pattera of single slit due to diffiaction.

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

The maximom Pressure Variation that the car can tolerate in loud Sound is about 20 N/m®. IF normal
atroospheric pressute is about 10° Pascal what is the eomesponding meximum displacement for sound

wave in air of frequency 1000Hz. (density of air 1.3 ky/m’and veloeity of sound in air iz 343 m/sec).

Two thin converging lenses of focal leiigth 20 cin and 40 cm respectively are placed Coaxially 10 &m
apart. An object is located at o distance 48 cm from the first lens. Find (a) Position of image (b) Position
of principal point and {c) position of focal pointa.

Light is incident nanmally on a grating 0.3 cm wide Having 2500 lines? Find the ansle of dif {raction Tar
the principal maxima of two sodium line in first order speetrum. (& = 5890 A, }, = 5896A). Are the two

lines resolved?

A circuit has £ = 1thnH and & = 1RF, How much resistauce roust be insented in the ¢irenit to reduce the

{undamipepedd) resonance frequency by (L01%4G?

Dasim an slectric- quadropole. Detive the electric field intensity at point on the axial line of the
quadrupode. .
Oon

Tierive an expression for the potential 1t any point due to an electric dipole.

An air filled parallel plates Capacitor has a Capacitancd of 1.3 pI. The separation of the plates is dowbled

and wax 15 inserted between them. The new Capacitance s 2.6 pF. Find the diglectric constant ot the

WA



Li

rd

i3

k4.

15. -

kb,

Define resistivity, Discuss Atonic view of resistivity and show that & = mfee’t. Where symbols carry to
their usual meaning,

what s the magatude of mligneiit ticld nosedea o be accelerted in the cy'c:lotrdil? {mg = 3._34?*- Eﬂ'x‘.-.gi]
Stae & explain Tlall Bffect. Darive an expression for Halt coefficient for an Flectron,

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

. cemier of the Joop?

Prove that the speed »::nfe]actmma:gnciic wave 1% equal i velocity of light in free space.

Dierive an expression for one dimensional lime independent Schrodinger wave equalion.
OR

Define tunneling effect and derive the expression for transmission coeffictent for a barricr of width a and
protential of height V.

-1
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~ Subject: - Applied Mechanics (CE40)

v Cand.uiate.s are raquu‘ad to give thelr answers ir: theit own words as far as practicable.

v Artempt AN quesiions.
¥ Yhe figures in the margin indicate Fulf Morks

¥ dssume sitable dora if necessary,

1. Explain the physical n‘le:i.n_t!,g of equilibriurn and its application in struechrral engineenng. 4]
2. a) Dnfferentiste between vigid body amd def:}rmable body. Also e*-cplmn the Free body

diagram. [
b) Determine the magnitude, direction and position of the resallant of the system of
forces with respect to point A shows in Ggore helow, [12]
' S0EN
120 kM
150 kN
e /1, , 100 KNm ). -
T AT
_l’_ Im |‘ 2m 3 t
] - j L]
3. State and prove the paralle] axis theorem for moment of ingrﬁa.i-]]minc the moment of -
Inertia of the piven composite area a5 shown in fipure below about it's centroidal 3-X
o [4+%]

HXIS.

4. Deline fiiction fores and explain cundltmn'ﬁftipping and sliding of s hlogk, - . : '.ﬂ 131




5. Titaw AFD; SED and BMD - the given mme !r::a.d::d as shﬁvm i ﬁgme helowr. I;rdmatc_ T
alsaltu.smmntfeamres 1fan].f . - R R UL I
UB0KN . _AKNAn 20KNm |SKN
. s ﬁ . . ‘ﬁ\ . L
3 2.0 40 0 0 I N

. ‘T ' . DL F -
- Ea ' . - Em a.
-~ 3ImIOKN S ! -

| le 3 ![1m¢1m r

& Wrle down the jdeal assumption of truss. Calcnlate the force developed in all members
of the truss joaded as shown i figwre by using swizble methods, [2+4]

J0EK

L

4 ]

| 1|1m N 1hm |

7. What do you mean by dapmdem mation of pamcles? Dlusteats it with suitable example,
: A pmtlclﬂ starttap  from . ongin 05 0 subjecttd  to apceleration  such  that
= .2mfgec” and @, = -5 m/ser”. The initial velocity {s 60 ni/sec directed at a slope of 30°
w_r L horzoatal. Coaputs the rading of curvature at the end of 3 sec. Also determine its
position at ihe end of 3 sec. ' ' [+7] -
5. Show that, "rzic of change of angular momentum about & point i equal © moment of the
force about the same pl_'lirl.l " The reaultant extemal force ax:tmg oo a 5 kg panticle in space -

13 F {l Et[ 2441 jl 45t L}N, where 115 semﬂds The particle is injtially at rest at ung]]]
© Detenming the x comp{:nant of acceleration, velosity and posttion at the Instant of 5 sec.—  [4+4]
' ke
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Subjeci: - Aj:rphed Mechanics (CE#01) -

LR

gk

Candidales are reguired to give Ihmr ANEWETS in their own words a3 Bar as pz‘mnmblﬂ

Artempt AN questions.
The fismres im the margin indicare Full Mﬂrk&
Agris sultebie dota i necessary.

. Why itis ne:ceésary to assume a solid body as 4 perfectly rigid in the Engincenng study., 13 -

2. What is-fies body diagrsim? The eylinder A and B rest in an inclined surface which makes

an anpte of 257 with horronial as shown in figure below. Dotenmine reaction al contact
pomnts. Take: [2+a]
Weight of cylinder A (Wa} = 100N ' o :
Weight of cylinder B (Wg) = 208 N

Diameter of cylinder A (r,) =60 mm

Dhiameter of cylinder B ) =9

Find the resultant of force couple system at point 'A’ as shown in figure below, Take
Fy= 1M ERY, Fy = 300 EM. Define a coupls and show (st conple 15 4 froc veotar. {5+3]

K

4. Determine by direct integration methad, the centroid of the area sbown in figure below: 17}




5. Caloulats the moment of iertia of the compbsite ares about Y-mds. R T

jil_ﬁﬂl-mm '
'275 mm

=

: & 100 et o
& Statc laws of dry fnf,uon Haw can we assume the condition of overtumning and sliding of

- & htock? Explain with suitable example. 133)
7. Draw axial force shesr force and banding moment disgram for the given frame. Also
14
. indicate salient foatures if any. . _ [ .]
(Hingr} S KNim
c "T
4 m

2. Fimd the member forees in CF, BE, BD and DE for the given tress. Define stability and
determinacy of siruchures with exsmples. _ . [5+3]

{,E
KM
1 SEIm=20m oA
9. A projectile s aimed at 8 marked on the horizontal plan theough the poim of projecticn
and falls 10 shorts when the anple of projection is 3% while overshoots the mark by 23 m
when the inclination is 40°. Calodste the distance of 1he larget and required angle of
projection, if the velocity remaing constant. MNeglesting ar resistance. Define dependent
motion of particle with example. _ - [B+2]

ol 3 o X
1 : !.D m L0 25m
. x ” '
1t Trefine the dynarsic gquilihriu}n.-[:&terminﬁ' ihiz velociy end acteleration of the pariicle,

. if it moves slong & curved path defined by 1= 358 and & = 43, whete ¢ i5 in meters and 1 is

in seconds, Given that'the msft&rttangtc 28 =nf2. [2+&]
ks . . . L '
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TRIHMALWAN UHI¥ERSTTY E_ Exarn.

" Atrempt AN guestions,

¥ The figures in ifie margin indfcate Foaif Marks.
v docume suitable data i mecesiary

—t

frte body diagrarn with exarnples.

of wrench shown in the figere. Tndicare iy

mutncnt of mertia. Define centrofd and cener o gravity,

—_—
| BEL, BEX, BCT, BIE Y
| B A D Arch Pass Marks: i 2 4
| Year/Part 1110 Time NEE ]
_ Nabject. - ﬂ;pﬁ!.i.é.d Mec.hanics.{c.'.ﬁ"émj B -

v Eaﬂdldmes are taquired to give their ansvers In thejr owm words a3 far as pra{:tlcablc. 3
!

;

|

: . ' _ !
Describe the seope and importance of upplied mechanios in engineering study. Define :
F2+3] E

2. Dhlimnine the reactions af the vontact potnts, if three cylinders are piled in o rectangular ;
divch a8 shown in fTneme. Given thet the weight of the cylinders are: Wo =2 KN f&1 1
Wr=5K¥ ;

We=3 KN :

i

!

L

f

1

o

!

_ _#

. i

}. How czm you redoce 2 foree inio 2 force and coupla? Oltain e resultart of the two pairs 4
Yme of action. [3+8] }

A j

2

30 Nm A

!

H

AN !

57 S i

4 X g

—_-,,'?'7 i

7 & SN 30T [

4. Determine centroid of the given plane figore, Stale aod prove pa.rallel aes theorem for - 1
7342}

b i

- T ‘

y = lad h

¥ 1 i
X S

A PR

4

oy . E?' Cet -.

.i-‘."?’: . oatm a . -‘ﬂg’-: N i

Tt

[,
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e

I I LN

5 Define the angle of fieton, and aleo weite the ws of stayic friclion, (4]
6. Draw axial force, shear foree and beading moment diageam for the losded frame as
sk in fTgure below, Also indicate the salient featutes iU any, [13
' #1080 KN
a0 KMm
B ' linge
foo ™ -
5 ENm m
" o 20 KN
DHera—
4 m
A .
o I
L
7. Determine the total degree of mmternal, external indeterininacy of given truss. Also
detegimine the momber forces in members B, BG, HG and GD. o [2+5]
5 = B 10 KN T
- . .
A H . _F 12 i
. KN ¥IOKN % 15 KN
ey Ay 4| dm ) e -
v 1

T T T

&. The acceleration of a parfial is given by a redation a = V¥, It is known that at time £ =0,
posttion 15 -2 #nd velooity iv Zmissc, Find the displacement, posifion, volocity and
acceleration at instand of 14 sec. What de you inean by peojectile and obtain the equations
for projectile motion ' [#+3]

9. What do you mean by impulse momenmim prinsiple? Two biocks A and B having
respective weights 500 N and 1000 N etart formy rest. The pulley is fictionless and also
practically mass less. The kinetic cocfhvicnt of fMiction between the bleck A ond the
inciined sueface is (L35, Determine the acocleration of each block and tension in the cord.  [214]

o 0 M

N

LY

- - . e ER
"t - . B
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Subject: - Applied Mechanics (CE#0)).

v Candidates are required in give fheir answers in their own words as far as practicabls,
v Arempr AUl quastions.

- ¥ The figraes in the margin indicare Fulf Maris,
" Assumte suitable dove if necessary,

Descrbe the soope of zpplied mechantes in enpinecring. (3] v

b

What is the physical meaning of equilibrinm and why it is toportant in structure? [low .
cap we drw good Free Dody Diagram? Explain with suitable exarnpies. [4+4] : Ln !

3. Determine ragrutude, diteetion and line of action of the resultant of forces acting in the
systein shown i figure balow. (B |

AH

A

im

/ﬂf
3Im

1N c——>50N

e”
I m

4. A commercial vessel 15 being, pulled indo Jarbour for enloading by two tuphaats as shown
in figure knowing the vessel requires 150 KN along its axis to mowve 10 steadily, Compule
the tensiens inrape AB and BC when o = 407, {4]

5. State aud prove parallel axis thearem. Also detertaine the centroidal = apd Y cooedinate
of the hatched area [318]

y=Kcl -T g’

1.

m .

1,



£, A nmiform bar AB, weighing 424 N_is fasiened by o Mctionkess pin 1o a biock weighing
240 1 g5 showan in frigure. Al the verlical wall, o — 0.268 while under the block, p— 200
Detarmine the firce F needed to start motion 1o the oght, [5]

7. Draw the Axial Forve, Shear [orce and Bending Moment dizgram of the given frame.
Also show the salient festores if any. [13]

GOk Mm

1242222222 DN
- JLITNINYYYS T 0

L. |
| . ]
1 - - v
£. Determnine the member forces for given tross loaded as shoss in figure hetow. 18]
" pr— fm —rfm— fm -
ISEN 50 KM INEN

% The motion of a vibrming paticle iz defined by the conations x = 100 sm m and
y =25 cos 2t where x and v are expressed o mam and 1 in see. [10¢

a) Determine the velockty and acceleration when t = 1 see T
b} Find the nalvre of path of the perticle

(0. Determine the magnrude of foree P requited (o give the block an acceleration of 10 s,
Coeflicient of friction between the bloek and the Ruer 15125, [10

W=2500N

L " ahie' e -
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26 CTRIBLIJY AN 1WEVRRRITY { Bzam. | _Old Back (2065 & Earlier Batch)
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" Subject - Applicd Mechunics (EGa9CE)

¥ Catdidates are required to give their 2nswers in their own words s tar as practicable
¥ Autempt ang Five guestions,

¥ The fipures [n the margin indicate Fal] Marks.
¥ Asvume swirable dma i necessary.

L {a.) Describe the Free 8ody Biagram and its Impartanes i analyzls of spruciuse

{3
§b.y Determine the force in each cable and the force F nesded to hold the ZCKg Iamp in the posiion shown '
figure below,

(5]

fc.} Detarmine the magnitude and dieection of the resultant feree in Lhe given foree systen

()

ko] o 2p KN
5m

#-42.} Ceflne the Moment of Inartla, Polar Moment of Ingrtia and Radivs af Syratham

loerm p

151
{1 Depermlne the Mament of inertia of fellowing encosed [hatched) ares wiitythe curves ' = w Uhe suilable methed, §10)

(x.y)

3. {z.} Cefine (e Nmiting frictios, coetfident of fiction and anofs oF friction. [3]
I} Wirhe dowent Ehe Tdési assymptions of Truss,

)

{c.) Draw the Awief Force, Stear Foirce and Bending Momert flogram of the glwen heam, Alsg ihaw the sallent featyres, if any.

(act

S E R
10 Kl L L1l

- e— =



4. {0} Auto makile ‘A’ is travelling east at the constant speed of 20 Hrrl,n':hr. As aytomohile ‘A ﬂ'{ﬁ%ﬁ the Intersertion fhawn,
automeblle *B starts from rest 35m Morth of 2 Intersection and meves sauth with a constant acceleration of 2mys’.
Ceterming the positon, veloclty, and acoeleration of "B rolative to 'A% 10 sec after &7 crosses the Intarsection, {10y

|
5m ?.m)l\sz

CTE N 1—%20 kmfhr

{fn] Derve the exprescion for the angentiat and norrmal camponents of the acoetoration, [6]

5.- (2.} Descrite the travelational, rotatlonal and genaral plane mation of dgld bady? llushrate with suftable axamples, [8]

(b} Dascribe the Impulsive mothon and ceoenlie impact G the imid body with suitakble sxnrassion, . (a1

6. Writes shorl notes an; (any thur) ’ Fd=d]
a} Foreo anslysis for figid bodies and their equakions of motion
b} Conservatres and non-conseryative systems
t} Projectile mation with cxamples and application:s
) Listribution and centre of pressures on submetged surfsces with examples

g1 Dwetecrminale and indaterminate frames

LLY)
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Candidares are required 1o give their answers in their awn words as far as practicable.
Attempt arye Five questions. '

The figures in the mavgin indicate Full Marks -

Assuime suitable dta if recessary,

SNENENEN

—

. ay) Define Free Body Diagram with examples. Why it is neccssary to assume a solid .
body as “Perlectly Rigid” for the study of statlcs'? Dcfine also the eguation of statics
equilibrium. [2+3+3]

b} Twao smooth rollers are supported by ant inclined plane and a vertical wall as shown in
bgure below. Find the reaction at all contact poinls using the [olJowing information:
W= 100N, TA—IGCII]WE"MDTH Tr=14 cm. (8]

2. 8) Define doi and cross product of two vectors. Define alse the scular triple product snd
show that ¥scalar wiple product tepresents the volume of the parallelopiped.” [2+4]

by Two wrenches are shown in figure below, determine the equivalent wiench and also
indicate it's line of qc’tiun. _ (o7 .

3. #) Define (he terms: Centroid, Center of gravity and axis of symmetry. State and prove
the paraliel axis theorem for mement of inertia. : [3+4]



by Locate the centraid of the shaded 2rea as shown in figure below by the method ot

inbugration, [V

4. a) Qbtain ibe expression for talal pressure by the liguid on an inclined immersed surlaoe. [6]

1 How can we assure (he condilion of sliding and overfuming of a block? Fxplain wilh
suilable example. A block of woipht W, = 800 N tests on a honzonlal surface and
supports on top of it another block of weight Wy ¢« 500 N as shown 1n figure below,
The hlock % is attached o a vertical wall by the inelined sicing AB. Find the
magnitude af the horzontal force P, applicd to the lower Black as shown. that will be
necessary Lo sause jwsl sliding, The seelficicnl of slulc [Hetion [or all conlact surlaccs

ts 2.4 [317]

—
5. &) Define plane and space stucturas with examples, Ilow can we check the determinacy
and stability of the structnres (ie beam, frame and truss)? Explain with suitable

examples. [2+6]
b) Cafeulale the force developed in all the members of the truss loaded as shown in
figure beldw. 3]

Gl ™

. 10m_J, t0m |

4



6. a) Obtain the relationship between load, shear fmec and bending momert fir a beam

section loaded with intensity ol load w, f4]
bY DCraw AFD, ST and BMD of the given Frame loaded as shown in figure below,
Ihdicate alzn the salient featres if a0y, [12]
G KN C 4 EMim
\ (inge)  |10KN
0oy B AT
o o ¥
] _ HIEMm
: Im
] o _ EIEI
- 12K %
2m
s -Jf-
_ H é
-
. J\A
Forrinl
lm, 2
- 4‘ m = ]_.-' \..I ._.l
-""l'- -I'I:E"'

LE L2
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-S‘;ab;fe?c:'r - ﬁpp]ind Mechanics pEA0L

*" Candidales e rucpairsd lo give feir answers 13 thedr aw wonds as i as procticalle.
o Attompt AU e ptivs
T froures in the margin pedicate Fulf Moris
¥ Arswme suitable data [ necessar.
1. FPregerthe beiefly the coneept of pargjcle, rigid body and deformahble body. 37
?. Desering Free Bode Dinpram snd physical meaning of eqoifibriom. Also describe the
impoctatee of Free Body Diagram and equilibiiar in stoctoral analysis. [F+242+42]
1, Heplave the two wrepches az shownm in figare by 2 sieple egquivalent wirench asd-
deterrine {ah the remdrant farce, (b) indicase it's line of action. 8]
1;3‘ 30 M-m
+ 30
a
fm T
p ._..-"'r et

X

d/’:ﬂ\b}b .
z ?:?ﬂ N-m

L

Dreteiiuitie the vahae of F1 and F2 if the forces shown in figuee below amc in eyuibibom, [4]
| ¥
|
20 KN i aoe
TTS KN
{
5, Dwlermine centecidal x conrdinaes of the shaded area shown i fignre below., {4

¥ i—=:12x-1.5x*
LA
et

A




4. Compuie the force developed o the member BC, B0, BLE, DL, 1MG and 160G of the given

centrodal x-axis

9 cmy

K 4
f e i

{oree fow diflewent mction stapes using relevant figre.

$. Doterming tadius of pyration (1) of the sogle sectien shown io figure helow ahout

L5}

Tihsirste impending modion state of friction and demenstraie Be change in foctional

B4

. Draw AFD, SFD und BMD of the piven frame loaded as shown in figun: bekow. Tndicate

The salient fexmre {f any.

{russ loaded wy showe in fieure,

14, Dehine aniformly !‘Ei.‘:l_i].il‘.lCEI mntion and ariformly accelerated vectilincar moticsn. A

projectite is fired will an initial velocity of 244m/s at a target B located &10rm above the
ievel of pun A and a1 2 horizontal distance of 3658m. Meglecting afr resistance. determine
the valos of U {iring angle.

. Define the loear mementam aond angudar toormeniun:. Find the velocily and accelergian

of the b in the given position. The bob of 3. 2 pendalin deseribes @0 arc of 9 cirele in

& vemical planc. Tension in the cord 5 2.5 times the weight of the bob lar the pesition
shown.

£14]

(7]

[2+8]

{2+E]
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¥ {landidates are required o give their answers in their own words as far as practicable.
’ v Atempt any Five guesttons.
v The fipures in the margis indicale Full Marks.
¥ Assume switable dota if necessory.
1. a} Ererive the redationship between load, shear fovee and bending moment. [}
_pt braw axial force, shear force and bending woment diagram for the given loaded
frame as shewn i Aguee below. lllz,l}
~12 EN/m
5 KN/m \P“[m
. F lE_T"ﬁ-—H._ o
Dy
' R o
dm A 3 kMin i
"
] e |
i g._L I|
tm 4
. . - TR
2 z_l.‘}"' What {& lhc'c:quilihrium of a body? Wnite the conditions el equilibrivm of a pa‘rticle 4] i
@ A plate of size Git = 4m is acted upon by a set of forces in its planc as shown in figure
‘helow. Delermine the magnitude, direction and position of resultant force. [12] o
100 AN
1M T :
?‘:ﬁ”“r\_ﬂ i C
I h— 3y --iE{
'T 100N
BN~ Bm 5
3. a) Deiennine the centroid of tight angle triangie by mothed of integration. {s]



b} Find the moment of inerlis and radius uf.gy'ralion about X-Y axiz of the figure shown
below. : [10]

..11: | | . : iy

——

10cm 4
4. a) What is the angle of friction? Explain sbout tipping and sliding ol block? L [6]
k) Determine the support reactions and forces in all member in the given pim jomied
nuss as shown in figure below, - i
(M) ¥
1.5m
?!..
1.5m
B L
P 7m v 2m K
- 3. a) Whatis the linear momemum? Explain about rate of change of it, - k!

b} Two bioecks shown in Hgure below start from resi. The horizontal plane and the

publeys are frictionless, and the pulley is assumed to be of negligible mass. Determine
_ the acceberation of cach blovk and the tension in cach rod.

oD my -
&
b

4l kg

N R T

0.0 a) Mention the types of support on structures and suppoit Teactions with its froc body .
diagram. : (6]
by Fora Panicu]&r body moving rectilineary, & = —10%7", where a is the acceleration in
ni'sce” and x iz N meter undis. It iz known that when ¢ = 2 sec, x = Bm and v = 3m/sec.
= Determing ils acceleration when t = 3 see. = F161]

L vk

-



-
W~
.lé.
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[NSTITUTE OF ENGIMEERING | Level D& | FulMarks | 80
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5ubject - f‘mphed Mechanics

+  {andidates are reguired to give their answers in their own words as [ar as practicabls,
¥ Awempi any Five querntions.

+ The fioures in the margin indicele Full Marks.

v Assume suitable duto Frecegsary.

a) What are ths fundamental congepts md principles of Newionian imechanica? [
b} Draw hending moment diagram, shear force diageam and axial foree diagram for the
given [gurs Below, And also indicats the salient points if any. [12]
S 10KNIm
rrTT T T
v C i: E }
.. drm KN i V
i w~— —»B
T E
211
—r- e
Al My
2. 4y Pxplan prisciples of transmissibility and its limitaticns. d [} %

b} Dztermine force couple system abowr point A% for the gwf:n systern of forces «s

shown in flgure below, [140]
B0KX A 5
} : :
A 1 . D fﬂ/‘ﬁ
- B £208Nm A E
’ S T . ’Lr S - ﬂb . . Lo
bom T fn Z2m



T9) Explain the chamoteristios of iction wita skateh.

By Determine Dl moment of 9eia of the commraro =roa a8 shown i foare loloar zheut
Y and ¥ axis.

o _-.}i".n-

. N
|_ .
b 1|
| = |
/ O

L 35

I:

00
B Tretermine e fomes in all members of the tias showm in figure selow.
T, 8 ' 10 HE N
1 - -
e L35 - i — BEmM eeo
i dil e C

5 a) The Eﬁsltlc-r- Dr}jﬁ'-hwtﬁ which meves along 4 saign lne s dafined by therrclation

X =13 60154 Where e L] Tn TMELIT and b is in «,ecnr-ds Lretorining;

1) Ihe lme at whish velseiny will be zero

11} The posilion and dissance travelled by the pardcle at faat time
iii) The acceleration of the panicic at that time

by Dlefine dynamic squilibrium. Also sate equation of motien for rocilinenr and
curvilingar motion Dfpﬁ"’tc"‘

b, &) How the motion of a '_D.n'hclﬂ iz found when Lhe aeectoralion 15 2 given funclicn of
il 1

by A paticle projoeted at an anglz of B o horizontal axiz with an niliad veiocity of

'h:“n.- goc bizc 2 larget located at 600 marer balew the horizonral exis ang baving the= -

imelived siope of % downward from the axis of oo the targel Fimld the prosced angle
8 and the mazimnum height achieved by particle fror fhe terzet, %

W

4]

e

e



1. - II-!IHHT.‘".-’.-‘*NE!.']TK"F?.FE'I:"_"
[NSTITHTE OF ERGINFFRING
Bxaimd Azﬂm:i Cu virgl Tivigign

Eﬂﬁﬂiﬁhﬂﬁéa

...f"“_ . “ S,gb_;f___ - Applied Me-{ hanics (O éﬂf;}"’

m e e e e k= e ————— [

¥ Candidacss are required o gi vi their aaswers ib theil owi words 25 far as praciicable,
: v driempt A questions,
1 « The fipurey in the rorgn indicare Lutl Murks.-
: ¥ Assume auitadle dara I necarsar.
I . &)
: . What are the fendarmenal peine '-1 s of meshemes? Explain riafiv, - 7 : (5]
j 2. “Twoidentioad rollers each of weaight W - 200N are s unported by a0 iclined plare and a
i _ veriical wall ay sbown fgure below, Draw the free body tagram ol wach paller
: ' serardtely. Assuning swooth stirfaces, fimd the teacilons inguced al the points of support
A, BandC. . . - LY’
i . _IJ
A
y
lln‘
#]
#
]
, “
. L
{"')"'
]
o
“] \‘—L._.
A C
ann
. i;.i‘f.?ﬁ_}ﬂ _
!
3. bise the method of seeiions to comprite the [oced tu hars B, 1DF and CE of the Warren _
iruss loaded as shown in I':gure Bizslivnar, ' : [£]
14 [ MY
3N F : _ '
/\ O / - i '
. / &t
i ’ i
oA fin u‘I . £ G _,’E_
B - . t \\k-'r .ll" "
: _{_‘.?.;??,, ] FLEr ot
_ 5
i r - Lo . P
; 4. A Um laddec is leawdi.g agains? © smootn verljioal wall snd e ,m,_r-*ﬁ"[tf" she frictian
. —_— H H ] o '
- enoffizient 4, Determiue the roonae reactions and e Ttion force Al the lom ami
l : bottomn ofilthe ladder ' : : ' S o)
i °.



_I,-""L L] ' : o =L by . . . .
( f}.ﬂ Pretemmine i moment of isertia of fhe shaded area showme in figure below abms 1tx "
=" rentoilat- Xy axiss : L - frav . p =

1
- [ -
- t
[
) =
S What s seemicaliy detevingiate and indelerminaie straehaves? Deaw axial forec, shar and -
bending mamen: daimams af the eme losded &s shows o fimarve halow. : : [F14] -
2013 &IUKN
" m i
FH? —
- 4m

Lo "
Sm A i ;
—r b
: oo
. _ : : . o i
A0 Deling ke ontlenaly tectilinedr and uniformly acceloraled rvehilinesr motion, Auwio H
mobilz A 15 druvelling vast a1 the constand speod of 20 Kavhe, As walomobils 'A' crosses i
the nterseciion sown, peioomahile B stares rest 353m Wewth of & inrersection and moves I
South with a corstang acoeleiation of Pmd’. Determine the positicn, weloeity and ; :
aoceloradon or Blrclative o 'AY 10 sce after "AY ernsses the intecsootion, [2- 2] ;
-l
-
]
-__"F'_'__Fv

triied il el angiz oF Z0° with the hevivory® sxis with an initial velosiiy ol
LAt A ' ' - - . ' "
Rlentsst. hits the arget joomred o1 'h' cietsr below (ke kerizonial exis haviag the incined]

Ho A parivvle mro




o slepe:of 4 dewnlond from the axts of the Yaraer, Dstermning the slopinn distanoe eovered -
oo By ihe progoctile and the mastimon hoight achisved by the projecticle foms the target”

in Figurs below is showa a svslem of partichee s e ¢ moving in the xy plene. The
foliowrimT e apply: : ’ _ . ——

g L1Vl kJ_E . - &, = 50 !,;I'i ms

;e O35k SO W=t 1

my=1kz Wi =151

mi=675kg Vo= li- 13
&) Whal is the wial [inesr mementum ol the syaeo?
b} “#hat iz the iincar momentum of the center of mass?
21 What s the tola] morsen! of momentun of the . syatem shodt the erdgin md abont

poim (2,83 % : . ’ : _ fabtdd)

. v fl'.'l:l .

s

(% 8) P .

P
{~2.2)
1T, \ —f

.
5 }.;

*d =

9. Define momeni end cousle, Detsuming magritude ditceton axl postion of the resalan:

fores of the Torces soting an a rectanpular plate slhiewa s fiprs below. . [2+8]

10 . S -

)
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Sultfect. - App

lied Mocharies

-+ Cundidates are required o give their answers in their cown words as far ag practicable.
+ Attempt any Five giusstions.
¥ The figures in the morgin indicate Full Mavks.
+ Assume suitable Jota [fuecessary

b, 4) Define rgid and duforciskle body, Explan principles ol fee body disgram and statc
equilibrive wiils solving problemns in statica? Swppart your answer with exarples. 14]

b} Draw bending moment, shear foree arel axial fore diagrams for the given figure. And
alza give ardinates of the salient points, if any. ’ ' [12]

. A
I

slL
G el

2. & Twooylinders & and B rest in & chamzel as shown in fipute below. “A' bas & dismeter
of 10cm and wripln 20, *BE° has 8om diameter and weight 30%kg, The ctannsl is
18cm wide at the bottom with one side vertical and other dide st 130 as shown.
Determine 1= raactions 20 [our contact polats, [11]

L




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

3. a) Caleulateihe mernber fcrrces of the grven trues shown in figure below.

4,

bl

a)

e

k)

b}

20 KN 10KN

#r 12m——+§ 12m—ﬂc .
\ A

\‘v_/_m_;bj? o

RN L N N

Define diserete and continmam struclure. Alsp discuss shout stabilily, indetetminasy,
and deteemiinacy of structures with suitable examplss.

Define Hmiting friction and impending motion, Tustify why coefficient of static
friction is grcaicr "han coefficiant of ldnetic fiction.

Determine the moment of inertia and radive of gyTaiton of the commaon area as shown
in figure below about x and ¥ axis.
L
A
; % KX 5
I
E .
| Icm
|
I
h=agx I
: . - - it N .-.* ..JL. -
Q - A
% Bcm ———

The soceleration of a particle is dirvectly prupurliuﬁal o the tune (1), At fime () =10,
(ke velocity of the particls I v = 16 w'sec, Knowing that velocity (v} == 15 m/sac

gozttion (k] = 20m and time (€) = 1 rec, detarmiie the wluchy, the poaition and total
distance travelled when time (1) = 7 ot

A parlicle iz projected at zn angle of 30 to horjzontal avis with an initial velocity of
Gimdsec kil Lhe target Incated at ' meter below the horizontal axiz and kaving the
irchined slope of 3% dowoward from (he axis of the target, Find the slaping distanca

covered by the projectile and the maximum height achieved by partivie [rom the
targsl,

T¥efing angnler momentum and also prove that rate of change of angutar momentsm i3
aqual 16 the moment of the foree acting on that particls about the sarne point.

The reotion of a particie is defined hy the pogition vector {rj A+ d.-tjj + 5Tk where

rie-in meter and tis in second. Find the oormal and tappential componenl of

acccleration and the principal radivg of curvature at the Matant when t = 4 scos.
LR

r

3]
(1

£6]
(5]

(11]

[3]

[5]
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¥ Candidales sre required to give their answers n thele own words a3 far as praclicalle.
v Atiempt any Five guestions. _— '

v The fipures in the margin indicate Fulf Marks.

v Assume suitahle datg if recessary,

—_

2} Trefire free hody diagram with a-suitable exampie. Also mention the points to be
vonsidered while diawing free body diasran:. [4]

b) Draw bending mosment, shear forcs and axial foree dizgrams for the piven Figere 1,
And also indicate the saliznt points. [tZ2]

200KN ,

5 BOKM-m 20FMIm .

Aﬂ Aﬂ“:} I EREEEEEEE
B

?:1 o _Q'E

Z'n-.zrn.czm. m -, 4m . - .
s L
Figure. .

2. a} Two identical rollers, each of weight {7 = 100N, are supported by an ineliped plans - =
and vertical wall as shown in Figure 2. Find the reaction &l the coatact points. Assume
all surfaces to be smooth. ' I8}

L

Figure - 2
) Determine the focees in the truss shown in Figure 3 which cardes a horzental load of
30 K3 8] '

50 KN !

Aq4—* T

Im

b e -
am '
d ' ez |

p—— e ——
Figure 3



(=]

b}

b

Drrae 1
in the Hquid,

Dretenmnine the moment of inernis and radius of gyration ol e given dfea as shown'in
Figuic 4 about centroiul axis.

- Cuarter of
B T Circle

J0 mm

I mrm

70 mm_ 70m AT
Figwre 4

The acceleradon of the particle is directly proportional to the time (). Att=(, de
velocity of the particte (v = 18msec. Knowing vhar velogity [vh = [Smufsec and that

v = Wmwhen 1= ' oo, determine the \r-lomhr the positon and the total destances
travelled when t =7 sec,

A0 aeaplane used fo drop water on bushfies is flying horizontally in a straight line at
315 knvhr at an altitude of 80m. Detesming the distance (d) at which the pilet should

- release water so that it will kit the paint whereat fire stars.

A 30 kg block i2 deopped from e helght of 2m onlo the 10 ky pan on the top of 8

sering scale. Assuming the impact to be perfectly plastic, determine the maximum
deflection vf the pan. The constant of spring (5 = 20 EMam.

. . .- . ' ‘.- - 3 T - .I b
Mrel wiodie ol p ooREITE 3 Ele Ly pelond Led GBIREEG OT Pelhe warloe submerg sl

[5]

[10]

L1e]

What is meant by kinetic energy of a particle? Show fhat the kinetic EDECEY ofa ™

particic also vepreserns the capacity o do work.
Dieseribe general planc motion 1:|rm:f1 ¥ with suitabbe figure.

6]

4]

A 20 gm bullet "B’ is fired with a Lorizontal velocity of 450 mfsec g the side ofa -

the pane] is iritially at rest, deterrmine (i) angular velgcity of the punel immediately
after the bullet becomes embedded, (i) the 1mpulswe reaction at ‘A, assuming that
the buflet hecomes embedded In ﬂ & mins,

T — 5

+ e M = A5 e
! : o .
1. -
e
Vi = 450 misag  © .
L 450 rm o
I~ i}
Figuere 3

*kE

1.k square panel syspended from 2 Ninge-as A as shown im Figre 5. Krdiing{Hat - e

i12]
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. b 2066 Jestha Yeor {Part | /1 Time | 3hs. |
| _ = Sub;ect A;pphad Mﬂchanms B
¥ Candidates are required to give thieir Arfswers in their own wroTds as [ar as practicahlc
T ¥ Attampt any Five questions. =
¥ Phe flgures in the margin indicate Full Marks.
¥ Assume suitable data if mecessary. |
i. 4) A block A is constrained to move along a 20° ineline in the vz ]':nTane 'Fh;:w f"ar does \

-

the hlock have to move 1f the force F 18 to dg 10 f-Bh work? [5]

-

F oo {0+ 20]4 15K} M

Iomad i

Block & -
5o
—
i _ i I »
b} What is the moment of the forces shown about point A and about a peint P having &
— . . - ' .
position vector T, = {L0I +7j+ 15k}m. i [14]
- Az
= c
3m | 2000
F diny A
- 2. a) What are the conrdinates el the centroid of the shaded afea” The parubola 15 given asg
! v = 2x with y and x in millimeters, 115]
—_ :.*3 ¥
——f
— L EE . s x=11:}mm_ .
" b} State and prove the parallel aiis theorem. ©° o R ()
3 a) I»aw the shear force and bending moment dizgrams for the beamn loaded es shown, :
- © Find the value of shear force wheee the velue of bending moment 4 inagimuwm i
sageing. ' 00K " ' L B
‘L ‘1754[““ e 22 SENuT S B A
e A E i / R T '
pLSm g 2dm L Am . 2dm L J .




i

b) Determine the number forees in members B, €I and CF for the tross as shown
vaing method of saction, N o L

= T@ dm= 12m., i 7
4 a) The pcceleration of a paicle is defined by the relation a = ¥~ The particle starts
- cwith ne initial velocity 3t ¥ = 800nim, and'it is obdefved that itz velocity 13'6 mfsec

when x = 500mm. Delermine (1) the vaine of K (3i) the velocity of the panicle when .
x = 250mm, - _ LB}

h A norels a1 A discharges water with an inibal velocity of 12 w/sec at an angle of 60F
with the horizontal. Tetermine where the strean of water stnkes the roof, Check that
the steeasm will clear the edze of the roof. L]

s Stream of water

: ‘-«‘ian s
S U ) 1
Crround r————
_ E 4.5m 15m

5. &) A sprimg is used to stop 90 kp packape which is moving from a 207 inclinc. Thr
spring has a canstant of K = 22 KN/m and is held by cables so that it is inmially
compressed 150mm. Knowing thar the velocity of package is 24 misec when it 15
T.5m from sprng and ocplecting friction, Detommine the madimmm additional
deformation of the spring n bringing the package to test, (143

Y
) m’ﬁ‘ﬁg

Z:$mm .
m =90 kp g able
Lk - Spting
b} Stats and explain the principle of conservation of enerpy. [5]

6. &) Ueoersl plane mation of 3 ngid body can be considered as the sum of translsiional
and rotational totion Justify the expression with examples. 4l

b} A uniform disk of radius C - 160mm and mass m = 6 kg hanges ficely from a pin

support at A A force P oof magnitude 20N js applicd s shown to the chord wrapped

around the disk. Determine {i} the distance T for which the harizontal component of
.t raapting a1 A 38 zopo, {ii) $he comresponding wnyulss accelesation of the disk. - F1Y)

‘th:r_c
C = rading of
the disk .

i
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Subject: - Applied Mechanics _

v Candidates are required to give their answers in theif own words as far as practicable,
v Aitempt any Five guestions.
v" The figures in the margin indicate Full Marks.
v dssume suitable data if necessary.
1. a) Statethe Vangnon's theorem and also prove that a couple 1s a free vector. i [4
b) Draw bending moment diagram, shear force diagram and axial force diagram for the
frame shown in Figure No. 1, o : [12]
L BKNm /mer
Ql-u Iy l;\
D
om - 2 _
SKN Figure ro. [ -
—A
E
o
Lrrr sl
A L 4m N
¥ l

-

2. a) [ind the magnilude and direction of the resultant forces and moment of the following

systesn about the point *0” as shown in Figure No. 2. (3]
' -

ll'ﬂl{nl

a
"| Figure np. 2
i ﬁl i
m ! '5"{3
CspEn - | g ﬁm{!}
“ ed | X

- - )
b ——= —Hf
[~
F

L



s

.a)

.l?)

b)

bz

.oa)

B

BRI el M_emFie s ST I ame tt . - ]
© s N .

Dretermine the member forces in the pin juined truss shuwa in Figure No. 3.

Prove that centre of pressure is alwaj,rs belaw the centroid of vertical plave surface
submerged in the liquid.

Determine the moment of inertia and radius of gyration of the shaded area as shown .

mFlgurc No. 4 about X and Y axes.
Yi

Higtre no. 4

.

A ball is thrown vertically upward from the 1'Z-m level in as elevator s]:w.ﬂ' with an
witial velocity of 18 m/sec. At the samc instaut an open-platform elevator passes the
5-m Javel, moving upward with a constant velpcity of 2 mvsec. Detennine {i} when

apd wheee ball will hit the elevator, (i) the relative ve:lumty of ball with respect to the

slevator-when bail hits the elevator,

The ractmlgula.r component of acceleration for paﬂlclﬂ are &, = 3t and a, = 10t, whers,
2 is in misec”. If the particle stayts fromn rest at the origin, find the radiés of curvature
of the path at the instan of 2 sce.

The balls “A” and ‘B’ having same mosses are coming from Oppﬂmte dirgction
forming an oblique central impact mlong horizontal plane surface (line of impact
along x-axis) The velocitics and direction of balls ae 40 m/se¢, 60° and 30 ov'sec,
3 to x-axis respectively, Assuming e = 0.9, determine the magnitude and divection
of the velocity of each ball aficr the impact.

Show that the fate of change of angular momentum of the particle about any point is
cqual to the sum of the moments about the same points of the forces actmﬁ;, on the

. particle.

State B Alembert’s Prnciple; also derive the -equation of apgular momantum of a
rigid body in plane motion. :

A sphere of tadivs "* and mass ‘m’ is released with no inital velocity on the incline
sivace and colls down wiboud slipping. Bolornuce (3 the minumum vaiue of the
eoetficient of static Mction compatible with the rolling motion, {ii} the velocity of the

mass conter of the sphere after the sphere has rolled 4m, {iii) the velocity of mass

cenire il the sphete were 1 move 4m down a frictionless 30° incline.

Ak

[8]

. [8]

{10]

[&]

(8]

[10]

L6}

(4]

[12]
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- Subjfc_fi - Basic Electrical Engincering (FE401) w
Cendidates are required (o give their answers in their own words as fa;' 85 precticable.

Aitermpit Al guestions,
The figmres in the margin indicate Full Marks M.n:rks‘

Aszuere suitalle dato if necessary,

LR

8) Explain ideal current and voltage sovrees. - 4]
b) Define temperature coefiicient of resistance. The resistance of a certain length of wire
is 4,652 at 20°C apd 588} at 30°C, Determine {a) The temperature coefficient of
resistanee of the wire at 0° (b) The reaistancs of the wire at §0°C. [3]
¢) State and explain Superposiyon theorem with an appropnate example. E] |
2. ®) Find oul the current through 5 ohm resistor connected across the temminal ¢ md d in
the network shown below using the Venin's theorsm L |

[

542

b) Use Nodal Analysis Methud {7 determine the V,, Vy and V. a.nd l:alr.:ulate ﬁun"ent

through 2.5 €2, 8]

- 3. &) Findte resistance between the terinals A and B in the circuil segment below. . [41
LA . .o e - . =

WAy
4.0

A R1 R : F5
E M Ay Aty
- 1m Bk .

i




b} Three. c&pacltnrs A, B a.nd . have EHIJE.E-IT.E.IIEE.E. 14, ECI' and 25 iF rmPtcuvﬁty.- o
Caloulate: o ) (4]
1) Charge on ¢ach wh:m connected in pa:alle.l toa 250V supply
1|]| Total cap'amtan-ne and - -
1) pd across each when ounne:cted N 5evies .

&) State Maximum Pewer Transfer Theorem and also prove “meaxiraum powst will be N
dissipated when Rygena = R : {a]

. 8} Derive the expression for electtical corcent in a pure inductive ciievit wien put
pawer is ¥ Sinwt Draw the wave formn of voltage and current and phasor diagram of

the circoit. Show analytically and graphically that it dees not consume real power. (61
b} In the given cireuit, find the current throuph the inductor, what is the equivalent
iapedance? (6]
. . s
7,

¢) Find the peak factor and {om factor of the trianpilar wave shown in [igure below. (4}

. @y Explain the importance of power factor in an a¢ eircuit, with suitsble exampls. [Tow
power [ector can-be lmpmved‘? : {4]

B) A three phese star Lumlom:c:i sysient with fine voltage 400 V is connocted Lo thice
loads: 2520, 11£-20F and 15£10° (aiso connected in sla). Find ihe Yne to line
current, total pewer and current in the peutral of the system. . ful

¢ Define pliase sequestce. and n::.;pEain its sigmificance in (thrée phase :'sj.fsfcm. - [43

| A
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¥ Candidates are qumrtd to g‘we, thejr answers in their awn words as far as practicable.
v Attenzpi any Five guextions.
v AR questions corry squal mavis.
. v Assume suftalle data if mecessary,
- 1. &} What is the difference between the potential difference and eleciromotive foree? [41
by FindI;, I; and [; in the circuit shown in the fizure using Kirchh-off's law., [t3]
¢} What is the valuz of the unkoown resistor ‘R* in figure below, if the voltage drop
georozs 30082 esistor is 2.3 volts? Bl
550 500
{“
?" i 500 0
2. a) Usethe node voltage method {nodal) to find the current flowing dwough 1082 resfstar,
[8]

in the nemork shown figure below. .

1642 20

>0 {2

Yy Y

T2V




b} For ﬂm ::lrmuL shuwn in figure below, Lﬁlﬂ-tllﬂtt the current in thr: ‘Il‘.] a

g usmg Thesvemn 5 ﬂwﬂrem _
- w\:—i]m.

802 12V

56 éiﬂ . o . _ ;Iﬂlﬂ .
'-I—zw N

sl

3. a) Determine power dissipated in 362 resitor in the circuit shown in figure below wsing

Meortan’s theorar, : 8]

1, :

20 104

15
!

by An inductor is to be made with copper wire wound en a ciredar iron core having
EAL lengl;h of 40 ci with cross-zsctional areq of 50 5q . If the rﬂquired value of
inductance is 500 mH, calcuiate the mmbex of mms reqlured given that relative -
perroeabality ol the core 35 1500, %]

4. a) A415V. 3 phase, 50 HZ induction motor takes 50 EW power from sﬁppl}'_mains at
0.72 power factor lagging. A bank of capacitors is comnecied in delta agross the line to
improve the overall power factor. Caleulate the capacitance per phase in onder to raise

the power factor to 0.9 lapging. £
by Thtee loads (3159} 0, (3040000 and {B0HE0M L are connceted in defta toa 3 phase, .
200 V supply. Find the phase clinenis, line corrents and total power absabed. 2]

5. a) Define eycle, Tims pericd, anguiar veloeity, !‘mquem:}r, average a.nd rms value of an
' mlternating quality. f6]

b) A series circult consists of resistance equal to 442 and indvctance clf 001 i The
applied vollage i5 283 sin (3001 + 90°)V. Catculate the foliowing: ' LU .
i} Power factor : ) i
i) Expression for ifi) } _ |
11y The power dissiputed in the circult o |
v} Voligpe drop accoss sach glements ) B
- . ¥). Draw g phasor dlagram ' - '
- ' ek
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Condidates are required to give their answers in deir owi words as for as oracticable,

¥
¥ Attempr AN guestions,
¥ The fipures in the margin indicare Fall Marks.
¥ Assume sufrable dara if necessary.
}. a) Whal is lhe factor responsible for the deveation of the practical sources from their
ideal behaviar? Explain the elfect of this tactor on the tenminal characteristics of the
voftage aoure. (6]
by Write down the steps 10 calculale Nonpm's cquivalent newislsnee 1o the corciuf with a
suAtable crample, [47
¢} A conductor material has a free electron density of 10°* electrons per m’. When a
volape is gppled a constant drift velociny of 1.5x 107 s is anained hy fhe elecirans.
If the cross sectional area of the material is 1 cm’. caleulzr the masmitude of the
CTECTIE, {5
2. a} Explain with oest diapram #nd wiite the equations for Delta- Star Conversion and {or
Stardclla Cenversion. 143
k) Find the equivalem resistance across the wrminals A and B, Bp. [51
. I iy
€ Qhm - ’
. .:----F--.L- .
e} "ihevenin's theorem and Woron's theorsm are dual of each other”. Inshily the
statenent with suitable exaniple. i6]
3. a) Ve Superposition theorsm to find the curret I through T €1 resistors in {1
brlow. [8l
108 10w 1
R {!
3L
50
SA 20
-
;
200
L
h



Find the carrent passing throurh 10 2 resistnr asing loop currens method

T Dt
Yy
12 Ohm l“
$———n—t——1 | —4
—1av T4

éﬂﬂ!ﬂ

b} _Lalcadate the Tnductance that must be connected in piratlel with a 100 MH ieductor
give a fotal indnetmee of 73 mH. Assime no muteal inducianes between the two.

€} . Twn impedances (3-4)) and (B16i) are coomected in parallel across an ac voitage
souree. If the total cuerrene drawn from the source in 25 A, find Lhe ik active poaer

"

vomswned by e impedaaces.

4. g} Find the average value, mms valuc of the vollage wavefonn piven befow.

By An indusirial foad conseets of the {odlowing:

b

L ]

i1 Aload of 20 EVA @ 0.8 power faclor lagginy

b A load of 30 KW /& unity power factor

i1} A Inad of 48 K'W (i 0.6 pawer factor teading
Calculate the urtal KW, Total KEVAR, Totat KV A and the overall power factor.

A 160 KW [oad at (L8 lagganp power factor is being supphied by 2 2200V, 50 12!
source, Calculate the reactive power drawn from the seurce. IT a capacitor connected |
parpllel to the load improwves its power fbctor to 0.9, Find the capasitancs of the
capactior. Also catculate the current drawn from the souwce before and after @

connecting the capactlor,

With the help of nccessary Fhasor diagram and cirewt disgram, explain the ban
wattmeter method of Active Power Measurement in Three Phase AC svstem? What is
ihc varation of wallmeter readings with foad Fower Factor?

8]

4]

A
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1. &y Whet do vou undesstand by terms ‘resistance’ and ‘resistivity™ Omnowhat factors the
resistance offered by a conductor depends? [4]
b} Two recislors made of Jitferont materinls havity temperatuse coelficienms of
eesistance o = (L0040 and gp = 000507 wre connected in paralied and corsnme
equdl power al 157, Whar i the rate of power consumed o eesistatce T toe that in
K at 7?7 b
¢l Caleulats the value of unknown tesistance B oin the cireudl shown below and the
exwrent flovwing through it when the surrent m the branch QO is raen. [é]
C
2. &) Caleulate the omput voitage, V.. fior the circuit shown in #igure below wsing Kivehoff™s
laws. [
R i
zn
Wy T 0
Flea>1n = 9‘3 A ¥a
Derzin Srad
_ f
: | i
H _0.-
1 Petermine the power dissipated by 50 resislor in lhe virenit showm in figure below by
applying nodal voltage analysis. 16}

c} Btate and explain superposition Theorem with an appropriat: cimmple,

[3]



3

a) For the eirouil shown in feure bBelow, what will be the value of B 1o pet the

maximum power? What fs the maximnon power delivered 1o the load?

{

¥ Dictormine the current in 200 resisior of the network shown in figure halow using Star

Drelia Ttarmaformation

..‘|[
-1

c)] Staie the definition of the capacitance and fram it writc an equation for the chargs

stared ip & capacitor.

a) Derive the cquatien for insiantancous current flowing threugh a pure capaciter when

cxciled by AC sinusoidal voltape V = Vg Sinwl. Draw the wavelormo of voltage and
ourrent émd phasor disgrems of lhe eitewit. Show analyteally atd praphically that it

does not consume real power.

b} A coil takes 1.3 VA nd 1.2 VAR when connzcted to a 240 ¥, 3] Hz sinusoidal

supply. Caloulate: (i} Power disaipated (i) Cusrent and (¢} inductance of the enil.

b & Clrowmt comsisting of g resistance of 3083 tn series with an inductance of 75mH is
connected in pareilel with a cirenit consisting of a resistance of 200} o series with a

capscitance of 100pF, if the parallel combination is coonected 10 a 240%, S0H.,
singie-phase supply. Caleulate {£) The tedal cusrent (i) Power factor (1i) Active and
pesclive pawer, Also deaw a neal phasor diagram.

&) What arc the two ways of cornecting a 3-phase system? Dyaw their phasor diagrams

and write dowit the relatiooship belween phuse andd line »oltages wnd phase and Lligs
eurmenl for thess sysico,

By A 220 V, 3-phase voltage is apphed to a balanced delta connested 3-phase load of

phase impedance {15+20002. Caleulate:

i} The phase voltames

ii) The phasor cwrent in each line

Ui} The prawer consurned por phass

v} Draw the phaser diagram

) ‘What 13 the pbasor surn of three line currents? Wy does it have this value?

¢) Fuxplain 2-wattmeter method for the measurement of power (1 a balanced three phase

boad.
k¥

[8]

[4]

(4]

[

(8]

{4}

(8]

(4]
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¥ Assume suitaile dota if necessary

~17+a) Txplain the methods for converling practical current source in W practical voltage

HOUFCE, 4
b} Calculate the power which weuld be dissipaled in a 75 {) resistor comnected across
" XY in the network shown helow. [4]
j_ .
200V =,
80102 7302
200
b4
“Find the currents I, 13, Iz using Kirchhoff's Law and also find the powet mmput of
each voltage source of figure below? £
[ I
752
zZe % cn % an
=3
10y —— 3
W
o é
]- sv
Fig: 1.2

—27 +a} The resistivity of a metal alloy is 50 10°%2-m. A sheet of material 15 cm long, 6 cm

wide and 0.014 cm thick. Calculate the tesistance in the direction: (a) along the length
and (b} along the thickness. [

b} Use Norton's theorem to caleulate the value of R that will absorb maximum power

from the cireait shown in the figure balow. Also calculate the maximum power drawn
[

by it.
12€2

— 4RV R Gl SA







-:j in the network shown below, find the valoe of resistance B and the current through It

" wlien the current through branch DA s zero, i4]
3. a), Find the current Whrowgh the 10 L2 resistor using faop-coreent method? ' | &]
ovw —o— |~_.
Fig: 3.1
b} Tind the current ] in the cirouit of figuwe below by appiying nodal voltage method. 3
1A :
652 | 30 £
A, ——tA
e —1
18Y }, ol é&n —_ 12%
7(.— a} Explain gencration of sinasoidal emf with dispram and define angular velocity. 6]
by A slimsoidat veltage is applied to tree parallel branches yiclding branch currents,
i=14.14 Sinfet-457), =283 Cos(ot-60"r apd =707 Sin(et+60°) (i) Find the
complete time expression for the source camrent (it} Deaw the phasor diagram n terms
of etlective values. Use the voltage as reference. l6]
£} Define induclance and demive telation for cotection of mductors commected in
[4]

paralle] connection.



5. a) For the.]:laraﬂcl cireuil shown below, exleulate:
(i) EMS value for current, power lactors amnd active power of path 1.
(it} EMS value of current, power factor and reactive power ol path 2,

(i1} BWS vadue of cwrment and poweer factor of the whole circuit.
B 150 La=T0 mal '
Y -

e

L=100mH - ' [

(150 pk

=
o
[

Yy=i2k i 3TH

-BY A thtee phase induction motor takes SO0KW at 415V, 50ITz and a pawer factor of 0,72
lagging, Petermine the KVAR rating ot capacitor bank to improve the powver fagtor to
(.9 lapring. What capacilance per phase is reguited il the capacitor bank js conrected
m star comnection? Whal is the sdvamtage of power factor correction from the source
poinl of view apd from the polm of view of motor tseif?

6. _a)- In the network shown in figure below, delermine:

i) Total impedance
i) Total amrent
i) The current in cach hranch
- ) The overall power [solor
v) Yoll amnperes, Active Power and Reactive Power

a1 H‘?lﬁH
. St 0u0iH i
————— A
120
230V, e
SoHe ’
Flg: 5.1

b It 2 3-phase, 4 wire Wye conneeled system the phase voltage Vg = 200V, and its
Frequency s 60Hz. The load impedance compenmts are By = 1080), By = 100L),
0y =663 WF, Ry = 000, Ly = 159.2mlL Caleulate the three line currents and the
neutrl currenl. :

kkn

- [8]

T6t2]
[2]

18]
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v - Candidates ars reguirsd to pive their ansveers in their own words as far ag- practicable.
¥ Areme any Five guesiions.

¥ The figures in the margin indicate Full Mavks.

¥ Assume suitable dota i necessary.

8 The temperature rise of a mi: feld winding was determined by the mewsurenant of
tas winding resislance. At 20°C the fiedd resistance was 1500k Adter menning the mic
- for 6 hours ut full Toad, the resistance was L7502 The lemperature cosfficient of
resistance of the copper winding 1 15 4. ’-5 * 107k 2l Dt:t rmine the temperatire rise
of the 'z,

—

bl ¥ind Iy, [z, and s, in the cirenit shown in the ﬁgum irsing Kirchhn e Jaw.
ﬁ—m_

e i I {

ﬁﬂ -
12V e 20V
1 i
—_— -
Yov .

302

aj L-.:.ﬂ b-uperpnsmﬂn theorem to find the current fowing thmugh the l{iﬂ resistor. shﬂwn
in tha fgure. : . o oo
50

1042

- B) Statc Thevemn's theorem and give the procedure for Thovenizing 2 circuil. Explain

the major advantages otfered by use ol this ﬂlenrem

3. a) Vize the node voltape method (Nodal} to End the currant flnwmg through 1053 rea-smr .

1 the petworl shovwn below.

10 B+

20

—————

-[6}
[10]

ra]

3]



4. a} Anrm: voltage of 100207 s applied o the serics combination of 7y und Z3 where

h} Delommine the power dissipatcd in 30 rl::bl:-_;t{!lt" n thE cireuit showrn bBelow nsing

Mooton’s Lo el

e

—_—

Zi = 20430 The cffective voutage drop across 71 is known to he 40.7-30°V, Find
L1z reachive component of 1. .

b} For the pareltle] cirenit shown halowy, cal:ﬁ.ﬂal:e:

&)

: b

) RMS value of current, power factor, active and reactive power of path 1
i} BMS walue of conrens, power factdr, active and reactive power of path £
lit) BMS value of current, power factor, achive and reactive power of the whole circuit

‘ S TR
Parh | . : :
s Ml
Pzib 2 Iz\rf
| L AR L; = 1{Hmt 1|,
\ Ry = 2082 Ca1= L3k
- Y
NIE

v=3255in 37Tt

Define l':j-l.':-lli'», Thne period, angular vﬂlmn:,r, ﬁtqul.,ncy avﬁrage unl:l ‘s value of an

altr:muung Quantity,

A seres circuit-consists of rosistance éf;al ta 402 and 1nduct.mr.-n: af '[IIGHI ThE

- applied voltage is 283 sin (3000 + 207)V, Calculate the followings:

9 Power [actor

1t} Expression frifl)

117} The pewer dissipated in the circuit

iv) Voltape drop acteas each elements znd
v} Liraw a phasor disgram

A 415V, 3 phuse, 50Hz induction motor takes 5{:'1(W power from supply mmainz al

.72 power [aclor lagging. Capacitprs ars connected in debla acrpss the line to

imprave the overall power factor, Calouiale the capacitance perphase in I:-rd'i:r ter raise
the power factur to 09 lagying. -

Three lowds (31 + j39)02, (30 — §40000 and (80 + 60K are connected in defta o a
3 phaze, 2001 supply. Find the phase camrents, line emTents and ot powar absorbed,

vk

£6]

[10]

el

[&]

_l
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A,
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]\q CUNED OF GNGINFTRTNG . {Revel P BE _ _. F_lgg__wf_;_.rm w0

R LA, : i

P Programme | BOT, BIE, B | Pues Mavks PR

' . D e LA : e
2060 :’"_h.zl-ftrzi _ "ft':u' IPast 10T ¢ Tt © 3 s,
L"}:f-’;}fu BBEIF‘ El';‘LlI_lmJ En;qmabrmﬂ ."“?" 4&;} _
ferdldaros are required to give theiv smsweers in leis own words a3 $a1 as practicable.
1..”rrf' army Bhe quosticss. :
T _.n'g WFEF T TR paegin Indicate Bl Mards, _ _
A5GincE SuirTE gt if e ssary : ) -
ay Eoplnp emi, pu'@ [ fiﬂf&‘l‘Ll‘lh and current wzﬂ‘- & circuii dragrar. ]

by The temperatire rise of fhe machine ficld winding was determinad by b
measurernen; of the windwg resistence at 2070 (ke field winding nesisence was
160 Ohmid 2, After ruening the mackine for surne hours oz full Joad the esivtanee 1y
LR H' the teraperalere coefficinl of resistance of the copper windme s

4.3 10740 a 07 Detemmine 1he lemperature riss of the roachine. o] -
¢i Fmd the equivalent resistance in tha fpurs shown, and powsr dissipaied in the 202
resistor, _ . : | 6]
e
- 0 -

G e

A H2 ‘ iy a1 6o
. N j !
24 "-.-’l — A — l

. 56 ,
i —_ _ |

a; Caleeiste the value of B that will absorb neimum power from the el {zhows in
the figured, Alzo celeulate the mastimum power drawn by tf. Gl

[ B 2!
ARNTe ‘B _:'-f‘a o

o Slale Noston's descniption thcoren and st the steps for Nooosiddnp o ciroenr.

CDI‘H]" are the Mamon's Ln!]il valent CIIEHII 13 the Thg,v.ﬂnp u ._t[m ﬁ:n}-;_m CHCAIT. EE{E
vl Wt i3 Lhe iotal cost ol asing the feliowing at Bx 7 per kl”t’.‘l‘»‘.-'i‘_ttlt hour? 4]

A TI0OW Touster fos 30 mia o : o RO

BBl s W pulls Rar 4 Loues



LCUR) A 00 Wowashing machine for 45 min - - . - -
TUAVY A AB00 W cleenicvloths dryver Tor 20 iAo 0 0T e ,
3. ay Use Nodal anatysis mmethod o eateolais the cwmint through the 1502 resisior in the
Hgwre shovm helow, ' -
541 i A .
AN PPN - ANA e
J | B
L : . )
= L TIasv
1562 - 02 20
_ B -
FA ' : o
S g
T
%1 Find the dustent T as shown in figare helow usieg star - delta transformaticn. i4] i
.I
— P
- - Poon
[3
- !
¢ .
v T SET
1
1 F —y
: ' !
- o X : . T b
¢} An air cored coil 15 2.50m leng and bas ap aversun cross-sectionat arze of Jom’ t :
Delermnine the mumber of tums if the voil hay an inductance of 100 pEL {4] |-
4, a) Catculaic the averaige voloe, s valoo, foro factdr and peak factor of the srw math E
wave a7 showd i Gaere befmar o g
A : ST S
Yy I —
i
2 d ©ohn ) T : .
b What do you mean by reactive power in AC cireuit? Explain it by constructing phasar )
diapram o1 real powver, teactive power wnd apparent power. . [¥]:
¢} Duseribe and flostrste the phasor relationsiin that exist between the village that E :
sppears 28055 the terminals of 4 pure capasitnt and the cmrert that flows throogh it i
in sloady slale when the capacitar is excited by a sinnsotdal soveee, 314
-
50 @ A voltege of 20020° W is epplicd across jnpedances in parailel, The walue ol i
trapedaneas arc (12 4 11602 and (10420002 Deierming the KW, KVA and KVAR
each branch amd ihe power faetor of the swhale cireuit. ’ [%) ¥ -
@ A deliaeommected loasd of Faz = 52205900 Spe = 52223000 and Zop, = 1070700 arg
conpectsd g 3806V, 3 phase 5o saurce, ind the mamnitede ol the line currents and ¥
—~ 777 letal power absoead by lowds, when phare saqnence is ABC. ' S i8] { -
r'_____,...--- . . -_.____,_,--"'-" :
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¥ Candidates ure requited to give their answers in their own words as far as practicable.
¥ Artesmpt ary Five questions.

AN questiang enrry equed marks.

+ Assume suitahle data if recessary,

. d) Thc temperamire rise of the machire field winding was deteémnined by ihe
measurement of the winding resistance. At 20°C (he field reststance was 150 ohm.
After running the mye for 6 hours at fult load, the resistance was found to be 175 olm.
If the temperatiure corffivients of restatance of the cuppcr winding is'1. E?xm—}f“’c at
0°(7, detarmine ths Lemperame vise of the machine. :

= -

by What are idéal and practical voltige and curremt sources? Exp]}lin. T

2. gy Caleulate the current in the 1502 resister in the netwosk showm in figure helow using
guperposition theorem. _
1042

1A

SL} 1 5 ﬁ - I n“g'-

[

b) Dctermine the Guerent Iy through 15€X Tesistor in the network by Norton's theorem.

1062
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3. a) Usenodad method to find the current throuph 1000 rosistor for citcwit shown below,
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B Caleulare the valus of R to roesfve maximum puvecr end the maximuam power

)

)

W}

. a)
B

raecived by it #or dhe cirouit showa below,
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A nerics cireuit consists of o resistance equal o ¢42 and indactance of U.0TH. The
applied woltage 1s v -2 283 sin (301 1 50 voits. Tind
i)y The power dissipated tn the circuit

1} Vi expression for ift)

b Power factor end

vy Draw a phasor diapram

For the cieenit below, calenlare

1} Magnitede aid phase sngles of aurent in each of the branches,
15 Astevz, reactive and apparent pewer and power factus of the cirewnit, and
it} Draw the vector diagram indicating bravch cuerents and supply voltage

SmH T O
Dregeribe the advantapes of three phase AC system over singie-phase AC systea.

Three phase balanced load consists of three similar coils, cach of resistance 3002 and
indurtsnee of 8.3H, The supply voltage is 415V, 530Hz. Calcutate (i) The line current
(ify The power factor (iii) Total power consumed and (iv) Draw the phaser disgram.
Take R« ais piase sequence. ' ' '

Defing powet factor and explain the disadvantages and canses of low pewer factor?

A gingle-phase S0HZ motor takes 20A at 0.65 power Factor lagging fiom a 230V
sinsoidal supply. Caleulate the KWar rating and eapacitence to be connected i
parallel 1o raise the power factor 1o 0.9 lapping. What is the new supply current?

E1

400 zin 300t
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Candidates ere required to give their answers in their own words as far as practicabis,
Airempt AY quesfions.

The figures In the margin inckicate Full Marks.

Ausume suftnble deta if necessary.

Derive Hendetson equation for hufter solution. What t5 the pH of resulting mixture
obtained by mixing of 100 ec of .2 W HCL and 50 ¢ of (.50 ammonia solmion, Ky for
ammenia is 1,8 107 _ [)+4]
Iw can you measure the standard reduction potentinl of Zn cleckode? Hydrogeo
electrade at | atm Is connected with Zn electrode in which the emf of the cel is found ta
Be 061 Vat 25°C. W]Zo™ ] = 1.0 M, caleulate H' in hydragen electiode. |243]
What is heterogeneous catalvsis? Ghving a suitable exainple, oxplain ihe mechanism of
hetecogeneous catalysis, Wotc auy two cideria fior choosing a calalyst for odustrnal
pumInse. _ f1+3+1]

z) What do you mean by CTC? Mention therr phofolytic reactions in high altimde at

slratosphere.

b} How do the owides of sulphur and nitrogen make water acidic? [1+24+2]
Wrilc major sources of water pollution. How does CO; act aa pollutant of the

stmospher:? Explain, ) : 2+3]
(Five an account on chatecogenide plasses and polysuiphor nitnde, [2.5+2.3]

Fatplaim about the biodegmdable and non-biodegradable polymers with suitable examples.[2.5:2]

8. Explain piving reasons.

11.

a) Transition mefals and their compounds show parsinapnetic behavior, [2.5]
by Zine { 11) Compoumds are white and diamagnetic while copper ( 1 [} Componnds arc
eoloted and paramagnetic, i2.5]
Transition elements formed voloted compounds, Explain this on the basis of d 10 d
transition. 2]
. Compare the magnetic bebavigr of the complex cotities [BLCNY]T and [FeFy]™ using
valence bond theory. [2.5+2.5]
a} Wrile the JUPAL pame of the following co-ordinatinn compounds, [2]

D [C@HN”

i) [Pt{NHhCl)

iify Nay [Ce (C2 Ol
iv) {00 (NH;3 Clz] €

B) What js FAN? How would you explain the stability and magnetic behavior of &
complex cormpound by EAN rule, [3]



12.2) Write the characteristics of a good paint and explain the method of application of

painl in galvanizel iron.
by Mention the types and fanctions of hibricants with examples. f2+1+2]
13, 5y What (somerism is shown by laotic acid? Wriks its possible {somers, 2}

by What do vou mean by racemic mixture? Explain chentical resolution of a meemic
nuxture, 5

14.2) Descyibe SN' reaction mevhanism in haloalkane shown stereochetnistry.

b} Why docs nucleophile aitack the subsirae molecule from backside n SN reaction
- mechanism'? _ [4=1]

15, Discuss E' reaction with reference to the dehydrohalosenation of alkvl hadide, How daes
E' differs trom F* reaction, [3+2]

16. Whal arc plastic explosives? Write down the characteristivs of explosives. Give the
preparation and wses of explosive obilgined [rom ioluene. [1+242]

Eakk
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¥ Candidates are required 1o give their answers in their ovm words as far as practicable.
¥ Attempt AfF guestions.

v The figures in the margin indicate Full Marks.

¥ Adsseme suitable data i necessary,

Group A
1. a) what are the Hmitations of Bahr's gtomic theory? (4]
b) State and explain Hund's rule of maximum muwtiplicity. (4]
Z. a} Define a buffer sclution. Explain the mechanism af a buffer action. [2+3]
b} ¥hat is the pH of & buffer salution having 0,.20M acetic acid and . IM sodium acetate,
ky For acetfe acid is 1.8x10777 (3]
3. a) How does a galvan|c cell differ from an electralytic cell? [3]
b) Define standard electrode potential. (1}
Calculate the emf of the following cell at 25°C. . [4]
ZnfZn*t (0.025M) ff Co** (0.1M)fCu . :
E® Zn**/on= - 0,76V, ESCL/Cy = 0.3V
4, a) Derive an expression for the work done In an isothermal reversible expansion of an Idn[za;
gas. 4
b) How [s C, of a8 gas related to C,7? Y
of
[2x4]

Wirite shot natas an

2) Hess's law of constant heak surmrnatian

k) Calerific value of food and fuel

Group B
3. 2) How does Werper's theory explain the strycture of coordination compounds? [4]
b) write the formula of following; [4]
I} Triamminechlarocyanonitrocobalt(II)
ii} Dramminesiiver(I) chioride
iii} Potassium hexacyanoferrate(II)
iv) Pentaamminechiorocebalt{III) lon
_ oR
h. wWhat are complex salts and double salts? [4]
C. Explaln the geometry and magnetic property of [Fe {CN)s} ~ on the basis of valence b?n?lj
4

theory.



6. a) Explain the geometry of PCls on the basis of hybridization. [a}

b)Y Explain the formation of O, on the basls of valence bund theory. (2]
7. a) What are transition elements? Briefly discuss any two features of transltlr._'m elements, [6]
b} Give the uses of silicones. [2]
i
Group C
£. Explain SN; and SNz reaction mechanlsm briefly, [4+4]
OR,
a) Briefly discuss E, reaction mechanism with appropriate example. [4]
b) Show your familiarity with Pinacol Finacolone rearrangement, f4]
9. a) What are geometrical [somears? [2]
b} Define enantiormners and diastereomers with sultable axamples. 13+3]
1. a) Give the preparation and uses of bakelite or Nylon-66. . (4]
b)) List the uses of explosives, Glve the preparation of trinitrotoluene (THT). [1+3]

LR
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1. Define a galvanic cell. What are functions of salt bridge in a galvanic call?
Predict the feasibilify of the foliowing reactiens,
Y Zn+ At 2> Zntt 4 Ag
iy Zn** +Ag > 2n+ Ag'

Glven, B 20"*/zm= - 0.76V, Elgtfag = 0.0V [1+1+3]
2. What is a buffer solution? Discuss the mechanism of buffer action with suitable
Examples . [1+4]
3. What ts meant by catalysis? Foint out its |mp0rtance, Disouss intefrnadizte
compound farmator theerv of catalysis. -~ [1+1+3]
4. a) PoInt out the Eources of radicactive substances responsible for environmental
pollution. Give thelr adverse effects and protective measures. [2.5]
b} Briefly discuss any twi sources of arganic and inorganic substances
responsible for water poliutlon. Point out thelr possible remedies, [2.5]
5.2} How do exhausts of Internal combustion engine pollute alf? Give the possible
remédies, (3]
b} what is the phetochemisty behind czone tayer depletion? r21
6.2) What are Chalcogenlde glasses? Glive thelr uses. [2.5]
k) Give the preparation and applitations of slilcone rubbers. (2.5]
7. a) Give the preparation and applications of polystyrene and polyurethanes. f4]
b) What are the advantages of conducting pelymers? i1]
8. Why do transiton elements form complexes? List the industrial application of 3d
transition glements In engingering. 3+2]
9. Explaln the followlng features of translon elements with reference to 3d -
transition seres; f2.5+2.5]

a) Varlable oxidation state
b} Formatlen of colored compounds

10, Differentlate between complex salts and double salts. How does Wemer's
theory explain the bonding In complex satts? [1+4]



1l a) Write the ILUPBAC name of following;- ' : (21
i} K:|Hg L]
H) Ka[Fe{Ch}:]
) |Co (NH} 5 o™

v LfAIH.] '
b} How does valence bond theory explain the ﬁ:wrnatlnn of [Ni(NH3)s}™"? Predit:t
_its magnetlc behaviour. [3]
12. What are primary explosives, low explosives and plastic explosives? Give the
preparation and appiications 2,4, 6-Trinitroteluene (TNT). [3+21
13. a) show your familiarity with llquld, semi sofid and solid Tubricants glving
axamples. {3]
B) Discuss any two types of palnts showing their applications in engineering
warks. (2]
14. a) Whal are geometrical lsamers? Give an example. 2]
b} Show your farnllfarity with diasteregmetlsm. . [2]
") Draw the structure of 2-Chigrobutane specfying £ and 5 configuration, [11

15. Discuss the unimolecufar pucieophitc substitution reaction mechanism in aHEyIE_
hallde shewlng the stersochemistry. I

16. what Is meant by ellmination reaction? Discuss E1 apnd E? reaction
mechanism. _ [1+4]

|



-

I TRIHHUVAN ITNTVEESITY Exsm, Regular / Rack 4
- INSTITIITE OF ENGINEERING  [Level B8R _ | FallMarks 80 |
Examination Contrel Division | Programme BCE.BME | PassMarks (32 |
2068 Baishsakh  Vear/Pat |1/1 " ' lime R

----- . LTNTISSPYPTITT R, BRI

Subject: - Eugmeqeﬁngi 51&1%11.“31'1'}’

Cardidaies are required to give their snewars 1 their own words as far as practicable.
Arrampt 48 quesrions.

The figures in the margin indicate Fufl Murks.
Assumme yueituble dode if necersary.”

NN

What is galvanic cetl? Write cloctrode reaction, net call reaction, EMF of the csll and cell
natation of piven slectrode coupls and alsa prcdict the spontaneity of the cell reaction. [3+4]

E° Zn/Zu** =076V, B*AgAg=080V
[Fr] = 0.0EM, Lﬂ\g*} 0.IM

How does an acidie buffer solution teserve its PH value on the addiﬁon af stmng agid ot
strong-busg?. 100ml of 0.2M CH,COONa is mixed wwith -200m]- of 0.3M CH,COOH, -
which is 2,1% lenised in dilute solution. "Find out ihe PH of he resulting solution, [2.5+2.5]

Write the adsorption theory to describe. the mechanism of heterogenecus catalysis with a
suitablc exarmple. How does 4 promoler enhance the catalwtic action? T..lst amy fwo cniteria
of -:.at%lj.rsed reactions applicabie far the industries. [313+1]

4, Write short notes onx{any twe) [2.5+2.5]

a) Green honse effect

b} Formation aad depletion of ozone layer
o} Acid rain

B2

List oul four major pollatants of sir, their adverss effects on human health and also write
their pamhff: temedies. _ C f1+242]

g. Write the method of preparation and twa irnportant usCS of cach of p-;)"-.-'u:ﬂthane and.
© Jlamihc cpoxy TUSIL

[2.5+2.5]
7. What is. bindegradsble polymer? Desciiba the contdbution of carben fibre reinfomed
.poiymer and chalecgenide glass in mgmeeﬁllg. - : [i+4]
& ay What are transition elemnents? Which of the 3d serics «lements ;s a0f a tansition
elerpent and why? . _ [1-7]
b) Explain why compounds of V¥ are cnloustess but those of V™ are colourful. 121
9. a) Lxplain the canse of origin of paramagnetism in reasiden elements. _ [3]
by Ewxplain why are trensilion elements pood for ailoy formation, [2]

1% a) What i3 meanl by effective aromic pumber of metal ir::n.':n the complex salt? What
mtormalion does it convey? . 12}

k) Fwplain (he formation of [NI(C30,]* compbex un the basis c-i WHT. Also pred ot itn
geomedry and ragnetism with reason,

—_ =
LR
!

31,2y Wrils (he basic assumptions of Werner's theary of co-ordination compounds.



by Write the TEPAC names of the following co-ordination compounds. [2:

i} [Co(NHi) (enj]Ch
i) [ANOH) FL00:3" -
iii) K [Fe(CN)g)
b KiAg(CN):]

12, What is plastic explosive? How do you prepare dynamite and gun cotton? _ [1+2+2]
13.4) What s paint? Writc characterstics of 4 good paint and explain the meibind of
apphication of paut in gabvamsed ieou. [35+1+1]
B) What is lubricant? Give an example of enulsion and solid lubocant. Mention their
specific functions. (D5 1+1)
l4. a} Distinguish between gnantiomers and diasteromers . Write all possible sterecisomers
of a eompound that contain two asyumetric carbon atoms hul cannat axist m meso
forms. [4}
by Write the cis and trans isomers of butenedioic acid. (1]
15.4) What is reselution? Hxplain the method of chemical resolution of a racemate, [3]
b} olermineE OIE.:aj:}nﬂgura:iﬂt[-lu'-thg following molecules: Coe T ey T2y
C'fk_\ _CH.CH,
' ne C.H;
HD\\ P CH,
i} C = C _. :
s . . Ll
;oo “CH,OH - <
16. What is & nucleophlic substition reaction? Briefly explain SN and SN' paths of such
reackion in hatoalksne. Mention.the fuctors governing these paths. [1+2+3]

PR WA L e
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. How does electrode potontial ariginate? Drefine standard electrode pmannal? Wriie the

cell notation, and cell reaction for Zn-Cu cell. [2+1+1]
"What 1z buffer solution? Caleulate the pH of resuling zolution when ﬂ,ﬂﬂﬁ mle of KOH
is added to 200} mi of . TN acetic acid sulL_tI:[r;rn. (pK == 4. 74}, _ [1+4]

What iz meant by homogepeous céta]ysis? Describe the intermediate coimpound

. formation. theary of catabysis with a suitable e.xampla List the mten"t for ¢hoosing a

. catalyst for industrial apphcanan o - LR | B S
aj What are chlnruﬂuumcarbcms‘? (_mra their photolytic reactions m the upper
" attnosphere. (3]
2. h) Why oxides of sulphur and nitrogen are assamed as air pullutants? ' 2]
Forint gt four major pollutants of water, theic adverse effect on human health and alse
meation their possible remedies. . [2+1+23]
Dcscribe the preparation and uscs of pulyphosphazings and polymeric subphur {E"S (5]

. What are double and complex salts? Wrils (he formulas of the following &o- .rdination

CoInpaonds, [A+3]
) Dibromotetrasquochrarniurn (I chloride

b} Potasshmm hexacymocobaltate [1'[} '

c) Tetrabromocuparate (0

dy Tersamminedichlorocobalt {HT)

€} Heracyapoferrate (1I1) jon

£ Sodinm trioxalate aluminate {TIT}

@) VWhat ave principal and anxiliary valencies of the mc‘r.al icm in the ccmplex -:::-mpcund'?

Mustrate thern in [Co (NHaYs] Cla. S [2]
b) Show your farailiarity with electronic inferpretation of complexes. 13}
Explain the followings: . - [3+2]

%) ‘Transition clements are good in forming cornpicxcs -
b Show your acquaintance with application of 3-d4 transition elements.

Whal arc transition slements? Explain the following features of transition-elements, - [14242] .

2y Varable adaiion state
b) Magnetic properlies




11. Befine explosives? Give the preparation, propetties mnd uvses of teinitrotoluens (TNI).
What azc plastic explozives! _ [1+3+1]

12, Define Tnbricanws and tnention their functions, Name different types of liquid lubrncants
with examplos. Show your farniliarity wilh types of paint. [2+1-%]

13.2) Whal sre geosnetiical isomers? Druw the stiscture of 2-Chloro-3-methylpenl-2-ens .
- mad spesify Z and E configuration. . : [1+1]

by Unstrate enantiomersm with an example. Menlion & typical orgamie meleculs which
cxhibits distereomeriam. : [1+7]

14, Desseribe ihe mechanism involved [n the resction between a tortiary alkyl hatide 2nd
aqueous caustic potash, How dovs Sy2 reaction differ fom Syl in its stercochemistry?  [4+41]
13. a} ‘Write the mechanism of bimolscular elimination reaction. N

LY Mention the stfect of nuclenphile, substrate and solvent on nucleophilic suhsht‘l.‘l.tin}ﬂ
reaction mechanisms. E3]

16. What are hie-degradable and nonbiodegradable polymers? Mention s uscs of epoxy
tesin and fibre reinforced polymer, f2+3]

. .o L. EEE
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b

Group A

A cricket ball of mass 250p is maving with - E.'Illl]_{ll M 5fthe velocity of ¥ght. Ga.lcuiaLu

the wavelength of that ball. Also explain whether ths cricket ball acts as & padticle or
wave and wi? (Planck’s constant = 6.6 x 107 J5)

Fxplain Somumerfield model Of atorn. How doss this mode) mm:ndu{:ed the conecept of

aub-ghetl? .

State Paulie’s exclusion pnnmpla How doeg thlr. pnru::lplc lm‘ut nni}r two e]cch‘cns m

- an arbital with thelr spin opposite?

Y

B)

Derive Dstu.ra]d z dilution law and write its limitations.

Calenltate he pli of the resuling befler, when 400 mi of 020 zcolic acid is mixed
vth 300 mb ol 0.3M sodiurn acetals. (Ky=18= 1079

Defire nogmal hydrogen electeode, Fow it is uwsed for the comstmucton of
cleetrochremical series.

Calculate the EMF of the following cell aL 15°C.

CofCo™ {ﬂleﬂAg (3060 fAg
EoCp™ /o= 0,34
Ee Agmg —-f.}ﬂw

What do Yo muan by "'-*Inlar hent ca:pamnes at eonstant v-::lum* and comstant pressure’?
Calonlate the enthalpy change for the synthess of urea

(8} + 2ZH(p) + WOHE) + Nolg) — COMNHL (S)  8H=
[ror the foflowing thermocheniical g.lL!aliuns. ’

a)
b)
&)

205) + Ox{gh — COa(E) AH= 30417

Halg} + 0z(g) —+ 1,000 AH = CIRGRY
CO{NHz (8] + Va0u{g) — COu(g) + 2H,008) 1 Nalg) AH =632 kI

8

Wrile shor aotes on (any owo)

a)
b

)

Flectepehomical thacry of corvesios
Buomb calerinister
Hess lzw of constand heal sumimation

(%)

[345]

{4|4]-




5 &) Frplain the stuture of CoCly 6MH,, Colly SN, CoCLANH; and CoCl 3NH; on
ihe hayiy of Wermner's theary, if 3, 2, § and 0 chlnndv: Tans are precimitated with ApCE
from their aqueous solutiuns, (ol
b Explmn why octahedral complexes of i {on axe onger mhital complex. - . 2]
Ol .
{In the basis of VBT, cxplain the stucture and hybridizalion vofved in PN+ and
[Ny oms. BLER
Write the IUPAC name of the following complesxes.
a) [Fe(F0%]" by [Cr{NHRCOs]CE
o) {CrenyiCE 0y N CriH0z{NOs)
6. a) -Dafine transition elements and write their general outer electronic configurations. - 2]
by Givereasons Far the following ' ' (€.
i) . Transition element complexes ave coloured
i) Teansition elements are suitable for complex formaticn
iif} Transition element compounds are paramagnetic
¥ & Dehne hybrdization, Give the scheme of hybrdization in SFs rooleculs -.J.'id alr,-::.
prodict its geomatry. [+3]
) Explain the fonnation of Hy molecule on the basis of VBT, . , 121
o} What are gilicones? Writz zome impdrtant uses of it (<]
Group €
8 What docs SM® reprsent? Explain it’s chemical resclion mechanism with 2 snitable
grample, Write a suitable chemical reaction that reprasents B, Es bl\" and pinacol
pinacolm & resmangument reacion. _ . fa-H4]
iR _ _
| Write the Uiffefence betwiteil addition redction snd elimimatiof fehction, Expliin the =
chemical reaction mechardsm of E' and pive rcason why SN' is said to vepresent
~unimolecutar nucleophilic substitution reaction, _ [3+3)
9. &) What is genmatncal lsamertam? Write the necessary cundmcms for 2 cnmpourld to
show peometacal isomeTism, ] [1+2]
b} Taking an exanple of sreanic compound, show snsatiomers, diasteripmers and meso
SOMpoOUTEs Ziving Teasons. 3]
] Wrile the general characteristics of enantiorers. (2]
10. &) How is TNG prepared? Write its uses. ' [2+1}
b} Trfersntrats thermosctiing and thermoplastic polymer with suitsble example. [2]
c) Whit i3 b wole of Grignard reagent in the preparation 5117, 2° snd 3¢ alechol?  ~ 7 [3] .
e '

Groop I
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v The figures in the margin indicate Full Marks.

¥

—

- Aszume suitable doia ff necessary.

#y Wrile the vatue of four quantum nuntbers for {he last electron of sodium.
b} Terive Schrondinger wave equation and mention ils implication.
a1 What is pH sesle? Weite s limitation,

b)) 408CC of 0.2M CHyCOOH is mixed with 100CC of semimeter NaOH- seltion,

Calenlate the pH of the mixtuye, [Ka of CEH:O00H =1.8x1 |
), What is standard hydrogen electrode? Give the cell notation. of Cu elﬂctmde wﬂh it

" b) The BNIF of fie formbiration of Bver tlecfrade . 77~ 70 77T TR

] AgCE+e = Ap+C8 E=-02V
i} Co—+Cu™+2d8 E=+HMV .
is 0.09. Calculate the concentration of Cu™ ion in electrode b, where & is In standard
condition
Therive the cguation which shows (hat how the heat of reaction depends wpon the
tauperatore. Calculate the heat of formation of glucose i embalpy of combustion of

glucose 12 —2808 K, amount of heat evolved by the burning of 1 mole of charcoal is
394 K¥ and beat of formation of water is —288 K.

ORr

_Winte shorl notes oo

|_.._.'|

z} Lomb calorimeler
b} 17 law of thermodynamic

3) Give the chemnical formula for the following compouads,
i) Diammine sitver (I} lodide
i} Pemtamunine monochieiocabals (1) Chlonde -
113} Hexaqqua iron {HI} chlonde
1) Patassinm fetrawedo mercurate (1)

b Give the nostulates of Wemer's theory of somplexes and menuon the key paint o
- distinet primary and a:mndary valerngies 1o ce:;:tral meLsl sion c:-n a1 cdrtiplex wilh
’ tx.impll: T '

Ok-
a} (Give the postalates of valence bond theory of commiexes. _
by Predict the geomietry and mégnetm character uf [NHCNY ™ and [Ni(COL 1 according
1o the same theory,

[4¢2]

12}

[5+1]

[3+1]

4] .

S El
o

[4+4]

[4-4)

E2]

I_q_]

-
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6. @) What are hybell orbitals? Bxplain the geomet= ~F W17 red BOE pe 0w Losie &8

hybrigi zation. . . [145]
b} What are silitones? Give the four miin properties of silicones. ' ' 12
7. &) Write down the charagteristics of fransition metal. 12]
b) Eixplain the cliifacteristics of 3d Arumsition meta]s mﬂ'. reference to {1 variakle '
oxidaiion stale (i1} complex formation. [a]

" 8 a} Iri-whick sspect the aguenshydrolysis of methyl bromide differs’ fom ayueos
hydrolysis =buiyl bromide, . |4-+4]

ok . .
a) Explam By and Yo mechanism with suitable examples. [3+21
by Why reamangement reaction diffors from addition one, [2+1]

‘G, a] What is the minimum requirement for 6N oTganic molecule © rapresent its and s
Lomensm? Explsin i1 with suitable example. ) 2]
b} Ixplain diasteriomers, coantinmers and mese compound with suitable cxamples. g
10. 2} How vou will obtain | - el

i}y Butangl and .
ek -Petiramo] from propyl mepesiom bromids. .m-d btnmm arid En:l-m lﬂ.lucns

b}t (ive the chemisiry of THT. ' ) i

-l
cf Torylene and Telfon are different polymer, explain it G’ive-_' the preparation and
property of nylon 66, (142]
ok - :

.....
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Subject: - Fundamenmls of Thcrmudynamm*; and'IIaa.t Transfer {AMES 02}

v Candidates are reqquired bo give their answers in their own words as far 2 practicahle.

v Antempt AR guesiions. - r

O The flgtres In the margin indicate Fuil Marks.

¥ Necesvary tables are gitgched herewith.

¥ Assume suitable dara i mecessory.

L7 State and explain zoroth Iaw of mcmad}n'amiés. Write down {is application. - [4]

2 /Diff-aran'[late betwsen stored etergy and transicnt energy with cxarmples, [4]
‘g-,,.rﬁeﬁne saturation pressure and sauration erpemlure. Explam why Ms necessary for a

liquid vopor mixture, 14]

4. Derive general musss conservation and energy conservation equations for a control voliene.  [6]

. Define entropy and isentropic process. Derive detail mathematical expression for entropy

rolatjon furanieﬁglgasinten'm of pressure and temperature. [&]
j/& tch the Rahkines cycle on p-v mnd T dlagrams und derive an expression for its

efficiency. . [€]

7. Perive the expression for overalt heat transfer coefficient for composite plane wall consisting
" of two layers and subjected Gomvective medium on both sides, [6]

y the inlet and exbanst of a turbine the absohde stcam pressurc arc 6000 kPa and 4.0 cm of

Hg, Tespectivcly. Baremetric pressore is 75 o of He. Calculate the guape gm&nﬂr_the

enletitg steam and the vacuum gauge pressure for the exhaust stesmi. {p,, = 13600 kg/m” and

£=9.81 msy ' {6
9. A piston cylinder arrangement showm in figure below contain: watér initially at P, = 100

%Pa, x; = 0.2 end ¥, = 0.01 m*. When the system is heated, it encounters a linear spring

{k = 100 KN/m). At this state volume is 0.015 m’. The heating continues til its pressure i3

200 KPa. If the diameter of the piston is 0.15 m, determine: - 18]

a) 'The final teraperaitirs and
b} The totzl work transfer

* . . .
0. Air enters into 2 turbine st 2 MPa, 4007 and wilh a velocity of 200 my/'s and exits from the -
turbing at 100 kPs and 100°C with a velocity of 30 m/s. The power output of the wrbine is
300 kW when the mass flow rate of air iz 4.5 kg/s. Detenmine the rate of hest loss from: the
trbine sarface, inlet and exit diameters, [Take Cp = 1005 Jkg, k and B =287 Vig.h} 4|




1.

2.

13.

A piston cylmder device shown in ﬂgure helow cottajns 1.5 kg of waler inddally o 106 kPa
with 10% of quality. The mass of the piston is sech hat a pressure of 400 kPa is required to
Tifl the piston. Hent is added 1o the system fom a source at J00°C until s temperature

rcaches 400°C, Deteimine the total entropy gencration during the process. [R]

Q;"-

A power plant-operating on an ideal Brayton cycle delivers a power cutpul of 80 MW. The
minimum and maximom tempersiores during cycle are 300 K and 130 K respectively. The

pressure 2t the inlet and exit are 100 kPa and 1400 kPa respectively: ' L
—

i) Determine the thermal efficiency of the cycle =

i1} Iletermine the power output from the turhine and

i) What fraction of the turbine power output is required to drive the compressor? Flake
Cp= 1005 1kg.k, y=1.4]

A 40 m Tong steet pipe (k — 50 Wink) having an itside dimneter 8¢ mm and cutride

diameter 120 mm is coversd with two layers of insulation. The !ayer m contact with pipe is

30 mm thick asbestos.(k — 0.15 WimkK) and the layer next to it is 20 mm thick magnesia

(k = 0.1 W/mK). The heat tronsfer coefficients for the inside mmd otnside surfaces are

240 Wim’K and 10 Wim'K respectively. If the témperaturc of the steam inside the pipe is

HH°C and the ambient air temperature iz 25°C. Determine: L)

i) The inside overall heat rransfer coefficient U;,
if} The outside averall heat wansker vocfficiont lJ.;,,
1ii} The heat iransfer rate usmg L, emd

iv) The heat transfer rate nsing U,

11
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_ Subject: - Fundamenial of Thermud}rnarmcq and Tleat Transter (ME#02)

Candidates are required o gtvc theit answees i their own words as far as pructicablo.

Attempt AN questipns
The fipnres i the mtargin indicate Fofl Marks.

Necossary dibles are attached berenith,

Aszume suitable data if necessary.

Explaie the difference between path funciion and point function with example.

Defing heat transfer and waork esonsfer. Also isention zimilanties and differences between
hieat and wﬂrk

3. Define pure sul:rstanca Fxplain why properiy tables and charts are necessary,

Differentizl between steady state and unsteady state anabysis. Write down general mass
conservation and energy vuenstrvalion equation for a steady state process and reduce them
for an adeabatic tubine.

Dreftne isentvopic process. Derive isentropie relations for an ideal pas and an

“incompressible substanee,

Sketch the cyele on I-v and T-5 diagrams and derive an expression foar its eficiency in
terms of compression ratio and cut-oif ratio.

Derive expressions for inside and outstde overal] heal transter co-efticient for a hotlow
cylinder subjected 10 conwvection medium an boil sides.

A large chamber is scparated inio bwe compartments which are maintained different
pressures as shown in fgine below. Pressure gange A reads 200 kPa and pressure gauge
B reads 130 kPa. If the atmospheric pressure is 100 kPa, determine the absohae pressure
exisiing in the compariments and the readiong of gavge .

A rigid container with a volume of 0.17¢ m® is injtially filled with stream a1 200 kPa,
30U, L i3 cooled o SO,
a) At what temperature does a phase uhaugc start to occur?
b} What iz the final pressure?
£} What mayy fraction of the water is liquid in the fnul sl.ﬂc?
JAlso skewch the process on P-v and T-v diagrams. [Refer the attached table for
properties of stream] .

{4
[4]
[4]
18]
1£]
[6]

(]

i6]

E&l
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10 Air flows at a rave of 1.2 kg/s through a compressor, eatering ot 100 kPa, 25°C, with 1

vaeioeity of 60 m/s and leaving at 300 kPa, 130°C, witn a velocity of 120 mfs. Heal lost by
the compressot o the swrounding §s estimated o be 20 klkp. Calculate the power
roguired 1o drive the compressor and diameter of inlet and exhavsi pipes, [Take K = 287

TkeX and ¢, = 105 FkgK |
1.

An air goodition wnit having COF 50% of the theorctical maximum mainlains a bowse sta
temperature of 20°C by cooling it again the surrounding temperanwe. The house gains
Encriy ala rate of 0.8 KW per degras temperature difference, For a maximum wark input
of 1.8 Kw, detenmine the maximumn surrounding temperature {or whick it provides
sulficient cooling.

2. The -:omprf:ssmﬂ ratio of an air standard O cyele s 8. At the beginning of the

13

compression process, the prossure und temperature of air are 100 kf'a and 20°C
rcspectively. The heat added per kg air during the oyele is 2000 KIfg. Determine the
pressure and lempersture ai the end of each process of tie cycle, the thermal cfficiency
and the mean slfeciive pressure. [Take B = 287 Vkgdoand Y - 1.4]

A stesl pipe baving an outside diameter of 2 e is to be covercd with two layers of
insulations, cach having a thickness of 1 em. The averuge vonductivity of one matertal is
5 times that of the other. Assuming that the inner and otter suface temperature of the
vomposite insulation are fixed, calculate by what percentage the heat transfer wilf be
reduced when the betler Insnlaling materials 15 nearer to the pipe than il is wway from the
Pipe.

£re

8}

1]
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«  [landidates are required to give their answens: in their own words as far as practicable,
v Aifempt Al guestions.

v The figurey in the wumrgin indicate Foll Marks,

¥ Necessary figures are sitachel herawith.

v Assume suitable dite if necessarp

o~ Statc and expizin cquslity of Wmperature. Also state werolh law of thernodynamics. 4]
2. Derlve an expression for work gansfer for any process on a pisten cylinder device.

Beduec it 1o et the expression lor wark ransfer during a polyiropic procesa, [H

3 Define pure substance. State and explain "state postulatc”. [4]

4. Differentiate begvesn steady stare wotk applications and steady state flow applications.
© Write down the {enetions of a thermal tortineg and nosde. Alse denive govemning
equations for them when they operate voder slefdy siate condition, [6]

5. State the enlropy change stalement for 2 controt volume and derve sm ::xpressmn for its
entropy goneration, (6]

6. Sketch an ideal Ot cyele on P-v and -5 disgrams, Also derive an expression for its
efficigncy in terms compression ratio. (&1

‘7~ Derive the expression for overall heal transfer coefficient [or 4 composite plane wall
conaisting of teo layers und subjectad to convective madium on hath sides. L&)

& Air (001 kgy s conlained 0 oa piston cylinder device restrained by o linesr spring
(% = 300 kNAm) as shown in figure below. Spring initially touches the piston bat exerts no
forces on it Heal iy added (o the systern until the piston is displaced upward by 80 mun.
Determine: 6]

a} The temperaturc at which piston [eaves the siops and
B The final pressuee. { Take B = 287 Jkp, K. o = 100 kP2 and g = 9.81 ms’]




9.

10

11.

3.

A piston cylinder deviee with 2 lincar spring nitially containg water at a pressure of 4
Mpa and 500°C with the initial volume being 0.1 m?, as in figure below. The sysem now
cools until the pressure reaches 000 kpa If the piston is at the bhoilum, the syslem
pressure 15 300 kpa. Sketch the process on P-v diapram and detennine the mass of 1120,
the Tinal temperature and volume and the wotal work transter. | Refer the attached table for
properties of stearm

Afr Hows at rate of 1.2 kp's tluowgh 4 compressor, entering al 100 kpa, 237, with a
velocity of 60 mis and leaving at 5{H kpa, 150°C, with a velocity of 120 m/s. Heat lost by
the comprossor 1o the smunding is estimated to ba 20 ke Caoudate the power
tequired to drive the compressor and disthelers of wdet and exhawst pipes.
[Take R.= 2871/kgK and ¢, = 1005 IkgK].

A rigid vessel consists of 0.4 ky of hydrapen initially at 200 kpa sod 27°C. Heat 35

transferred to the sysierm from a resarvoir at 600 ¥ winil its temparaiure reaches 450 k.
Determine the heat transfer, the change in entropy of hidrogen and the amount of cotropy
produced. [Take ¢ 10,183 IepK]

. An idcal pas turbine eycle produces 15 MW of power cutput. The properties of air at the

compresston miet are 100 kpa und  17°C. The pressure ratio for cycle is 15 and the heat
added per kg of air per cyele is 900 KWkg. Determine: (o) Elficicney of cycle (b} The
maximum temperaturs during the cycle and {c} Mass flow mate of adr. [Take & = 1.4 end
o = 1005 K k) :

A furnace wall 300 mm thick is made up of s inmer Jayer ol fire brick (k = 1 Wihnk)
envered with a layer of insulation (k = 0.2 Wk, The inmer siwcfaee of the wall i3 at

1300°C and the outer surface is al 30°C. Under steadw state condition, temperature at the
imlerfaee is measured g be T I00C, Determine:

a) Heat loss per unit areq of the wall and
t) The thickness of vach layer

4

[2]

kel

[8]

| -

=1

-1 -1

.1
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Candidates are required to give their answers io thg:r awn words es far as pmcncablc
Artenipt Alf quesiions . .
The figures in the margin irdioae Full Marks,

Necessary tables are atacked herewith.
Arrume suitable detter I necessary.

A SAN

. Wiitc featurcs of a thermodynamnic property. Also difftrentiate between state function and
palk function with examples.

"-.._;

L

\é{/l:ﬂmnﬁaﬁe betwesn heat and work.

Define comprzssed liguid, degres of superheat, moisture content and sanmwated vapor,

J/Dtﬁ.m: cyelic process State und explin lmst law of thermodynomics for a cuntrol mass
underpoing a cyclic process.

plain the directional feane of whe tatural process wilth arty onc example. Stalr. the
semnd of thermodynamics foor an isnlated system. Also explein the ealropy peneraiipn.

6 ‘:kﬂch Pov and T-s diagrem fir o Drayton cycle. Also dedve an cxpression for its
efficiency in terms of prossure ratio,

7./ Derive expressions for ingide overull heat transfer coefficient and oufside owverall heat
'\‘\-fj transfer cocfficient for o hollow iubc subjected to convection medium on its both inner
and oufer umface. .

' Lﬁ,I‘hc Piston: of w vertical P]slm.l ey Bnder dovivr :ﬂnl.a.mmg as gas bas a Mass of 50 kg and
cross section:] arca of O.00y* )

i} Determme the pressurs instde ihe cyhndcr

i} During some pmcess heat s fost by the gas 1o the summdings and #'s vulume
decreases o W™ of the mn:wl o, dttermmc it's final peessure. [Take
Patm = 100 KPa and g = 9.81 Mis'}

A pisten ¢ylinder device shown in Bgure P2 contains 0.2 Kg ol a mixiure of satumted
iiguid woter and saturated water vapor at & temperature of 30°C and a volure of 0.03m*.
The mass of the piston resting on the stops is 50 Kg and the cross sectional area of the
piston is 12.2625 o', The atmospheric pressure is 100 kKPe. Hea is transfarred until it
heromes saarated vapor. Sketch the process on v and Tev diagranis and deternyine:

i) The fital pressure, and
ii) The wiat work transfer. [Take g = 9.8 ms?] |Refer attached table for the properties of
steam] .

o, ”:‘

£l
i}
[4]

Ll
6}

{bl

1.,
e}

18



10, Al flows at a rate of 1.2 kp's through a orbine entenng sl 500 kpa, 150°C; with a
vedocily of 120 md's and Jeaving ul 100 kpa, 25°C; wirth velocity of 60 m's, Heat bost by
the turbine (o the swroending s foand o be 20 klkg, Calenlate the power developed by
the hrbine and dismeter of folct and erhast pipes. [Take R = 287 JLkgl, and
Cp=100 5} ke k)

11. A heat Vomp having COP of 5 maiolaing 8 balding &l & emperstome of 24°C by
supplyiog heal at a rate of T2HGKIN, when the sureoundings s at EFC ‘The heat Tumps
rae 12 hours o a day and the elecriciey costs Bs 10/ wh. -

1] Determine the actna] and miningum thearatical cost per day,
i} Compur the actual operating cost with the cost of divect electric resistance hoating.

12, Steam at 2 MFPa, 350°C 15 expanded in a steam terbine working on a Rankine cyclc to 8
kPa. Dolermine the oet work per kg of steam and the oyole efficicnoy assumming el ¢
processes. What wifl be e difference in efficicney if pump work is ncglccf:-d'? [Refer
auached table for the propertivs of siewanf

-gﬂs turbitre blade is modelod as a flat plate. The therma! condnctvity of the biade
m-ul.s:[iul i3 157 Wik and its thickness is 1.5 mm. The upper surface of the blade is
exposed th bot gases at 1000°C and the lower surfece 13 cooled by air bled of the
compressor. The heat transfer cosfficients at the upper und lower surfacss of the blade are
2500 Wm'k and 1500 Wihn'k respectively, Under steady wmate conditions, the
lemtperaiute, ut the upper surface of the blade 3 measured as B30FC: detérmine the
temperatre of the conlant alr.

ok

"

[¥)

16]

[e)
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Candidates are requived to give thelr answers in their nwa words as far as practicable,
Attempr AR questions. .

The figwres in the margin indicaie Full Marks

Necessary fables ave attucled herewith,

Assume subtable vand i recassary.

Srate and explain thres types of thesmodynamic system.

Define theymodynamic process. Derive the exprossion [or work dﬂnc during palvtropic
process. - -

Trefine compressed Liquid line, saturation temperature and gquality. Dénve the relation
v =+ xw, for the lwo phase mixture.

Dytive the general expression for conservation of energy for control volume, Modily it

Sor LLu'bml: and norzle.

T)ﬂn‘fﬁ the relations tor ::ntmpl.r for ideal gases Msn show the equwalencs of Clausius -

and Kelvin's siatﬁmr:nt

Describe the working principle of Rankine cycle with the help of P-v and T-s diagran.

Drarive an expression for heat transfer thoough a mild steel pipe with a layer of maulution
on the outside, Take temperature of [uid in the pine as ty,s, temperature of aic &3 Sy Bod
length of the pipe as L. (tagig ™ taidk

In a quasiequilibun: process i a closed systern, 3 gas expands from 2 volume of .1 5m
and a preszure of 120 kPa to 2 volume of 0.25m° in such 2 mannar that P{V + 00.030) =
constant, where ¥ is in m?, Caleulare the waork.

A 1.3 m’ rigid tank contains zteam at 220°C. One third of the valume is in the liqmid
phase and the reat iz in the vapor form. Bretermine:

1) The pressure of the steam
bl The quality of the saturated melure angd
e} The spcmﬁc wolume

Air 18 vontuined in a vertical cylinder ﬁucd with a friceionless ]:rlsmn and 2 set of étops as
shown in figure below. The cross sectional area of the piston is 0.05m’. Al injtial
conditian, piston is in upper stops with pressure and lemperslite inside the oylinder as
0.2 MPa and 731°C respectively. Ar i cooled as a result of heat trapsfer to. Lhe
surrnundings. The piston starts 1o move down at pressure (.21 MPa. The cooling process
contines uatil the temperatre reaches 70°C,

a} Draw p-v d1agr:m1 1ur the ProCess
b} Find the wemperaturs of the aw 1n=1ds the oylinder when the pision Toaches the lwer
slops,

Do) Calewiate  the heat fansfer  dunng the DIOCUES. {Fbr gir B = 28THkgE,

Cp - 10041%gK, C, = 717 MkgK).
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11. Steemn enters an adjabatic turbine 6t 1086Pa and 3t0°C. Bxit condifion are 0L0£MPa and
quality of 96%. Deternine the isentropic sfficiency and uetual work for a mass flow rate
of 10K w/sec. [Refer the attarhed table for properies of steam.

f2. An exterior wall of a house may be approximated by a 10cm Iayer of common brick
|K. = 0.7 Wim"(] followed by a layer of 3.8cm of cement plaster. [K = 0.48 Wim®C].
What thickness of loosely packed rosk wool insulation [K = (.005W/m"C] 51'“3‘11[3 be
—mm —&Eldﬂd—tﬁ—reéuwﬁﬂ—hcﬂ—}ms—{mgam}-thmugh the wall by 2094 T

13, The u:nmpn:s";mn tatir 10 am au— slandard Ome evelc iv 3. At toe begiining of the
compresgion stroke, the pmsure is 0.1 MPa and the t:rnpemmr: is 15°0. The heal
transfer to the air per eyele in 1BOMCIEG of air. Determine:

a) The pressure and temperatare at the end of sach process of the cycle
‘) Thethermial efficiency
¢y The mean effective pressure. [R = EE?I.’KgK Cv =TI BIkak]

ke

[A}————-
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Su 1hject: - Fundamental of Thﬂrmud.}rnarmus & Heat Fransfer

¢ Candidates are required to pive their answers in their own words as far as praclicable,
¥ Attempt AN questions.
v The flgures inthe margin indicate Full Marks.
Y Nevessary tables are attacted herewidh,
e suitable dala i eecessarny,

1. DPefine thermodynamic pID]}EL't}I' and thermodynarmic state, Tist hﬁm importans features of 8

thermodymanic propeTey. {4]
1. Defme totel encigy of a system, msu dlff:rcntlatc between stored energy and trausmm
encrgy with examples. . Hr
3, Defite piore substance. Dmﬁra am expression for spﬂc.lfc volue of  two phase nuxturc in
terms of quality. : ) 14
4

Write down gcneral st&aﬂ}f state energy equaﬁon. Rﬂ&uce it fm‘-an adiabatic turbine, an
adiabatie diffuser and throttling valve. Also mention relévant asmnnptions for esch device,  {6]

5. Define hest purnp and COP. Explain how performance of reversible and treversible heat

pump can he evaluated by applying first law and second law of thermodynamics. (6]
6. [efime air standard analysis. Alse lat the assumptions of an air standard analysis, 14]
7. Derive an expression for overall heat tramsfer coefficient for composite plane wall

consisting of two layers with convection an both sides. [6]

vir{m = 0.1 ke} is conteined in piston/eylinder assembly s shown in Figure P8, Initally,
the piston rests on the stops and is in contact with the spring, which is in itz unstretched
position. The sprmg constant is 100 kKN/m. The piston weighs 30 kN and atmosphézic
pressure s 101 kPa. The air is initially at 300 K and 200 kPa. Heat transfer accurs wntl the

air temperature reachcs the swrounding temperature, 700 K. Find the final pIGSSLIIc and
volume, [Toke R = 287 Jf’kg £ (5]




Ia.

12,

13

A closed, gid eonsainer of voiume ©.5 m i3 placed on 2 hot plate. oilisiy, ﬂ:lc LOTHBITIEE
hodds tw phase mixtuee of sapurated Tiguid water ang satozated water vapor at T, = 106’
wilh a quatity of 0.2, After heating, the lernperatuee in the contamer is Ty = 1567 €.
Indicste the jnignl and finel states en Pov and T - -% disgrams, and determine

fit) the pressure at ench state. '

f&) the mass of e vapor pmen* al ezch swate, in kg,

te) 1f fhe heating continued, determine the temperature, when the contaner holls: only

saturiled vapor. [Refer atfached table for the properties of steam]

Carbom tnonexide (2 kg), conlaieed in the piston-cylinder device a3 shown in Figure P10,
is initially at a pressize of 1.0 M2 and 2 temperatre of $0°C. Fnerey is added utl the
finul ternperature is 300°C and the pressurs is 2.0 MPa A pressure of 2.0 »Pa iz required
to fifi the fictiondess piston from the siops. Show the process on P-V and T-V diagrams

and determine the wial work ranster and total heat vansfer. [Take £ = 287 Mg K, Oy =
743 dfkg K]

. .. ;v{’f‘“‘fm Wz *;:

Figure F. L1
Stearn enlers-the nozzle at 1 MPa, 300°C, with a velocily of 30, m-"s The pressure of the:

stcam at the nozzle exit i 0.3 MPa. Delenmine the exit melumty of the steam from the

tozzle, assuminge & reversible and adml:-aim steady ﬂnw pmcx:ss [Refar mra.::‘rad fabie for
the properties of sieam)

Celenlate the efficiency and specifie work output of 4 simple gad torhina workdng on the

Bravion cycle. The maximom and minimum termperatures of the c::,rclu ars 1000 K and 253
K respectively, the pressure ratio is 6. (Take ¢ = 1.4, Cp = 1003 #hp K]

A2 m lopg, 8.3 cm diameter electdcal wirs extends acposs 2 Toom at 159C. Heat is
gﬂnaramd in the wire as a result of resistance heating, and the surface temperaturs of the
wire: is measured to be 152°C in sweady operation. Also, fhe voltags drop and slectsic
curtent through the wire are measvred to be 60 V oand 1.5 A, respectively. Disreparding
any heat fransfer by radisdon, determine the convection heat mensfer coefficient for heat
tranafhr betwe en the outer surface of the wire and the afr in the oorm.

8]

5]

18]
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Candidates are required to give their answers 1o thair own words as far ax pru:,huz]:ul-::.
Artempt Aff gregstions.
The frures in the morgin indicate Full Marks,

Necessery tables are attached herewith
Assume suitable data if hecessary.

. Befine  themnodymamic  syster. Alse  differentiars betagen  differant types  of

thermodymamic syslem with exaraples,
Defne work twansfer. Derive en cxpression tor work transfer for a polyirapic process.
Defing saturation temperature, saturated vapor, cracal point and meisture content.

Explain first {aw of thermodwarmics foe 4 comrol mass wirh referesnice to comservation
prncigies,

Dz -axpmﬁsmns far chaugc o entropy fo: an'ideal gas intompressible substance,

" Eketch components of Rankine cyele, Also sketeh Rapkine cyele on P-v and T-s diagram

and write an cxpression for its efficiancy.
Define convestion hear transfer. Differcatiate bebween feee and forced convechon.

The device a5 showm in Agure belaw bas 4 piston with holes pasiionsd between the two
chaathers. If the piston is moved so that % is one fourh of the entire Jength, determine the
firal mass of air in the chambar A and B.

V=1 m®

A

NEOYS
we|

I LS

1

v, = v = 100 m kg

L. . . a e 1,
B A plston cylinder svstem ws shown in [igere below with at ntinl voleme of 1 m™ 1

sarrannded Ly a coustant pressure of 30 bar. Tnj#aliy there is a Hignid vapor mixture of
water with quatity (32 mside the cylinder. This water is coojed to 110°C. Telermine
wark and heat transfar for he process. :

B Trenscre =50 bar §

Yoo o

[6]
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10. A pas vndergoes a thermodynamic eyvele cangisting of Thrae srocesses:

Trogess -2 cosraression with PV - constant, from 7 - 100kpa, V; =i 6t 1o Wy = G2mr
Process 2-5: comstant pressure 1o ¥y =V,

Pracesa 3-1: constanl voleme U], - Tl = -3345 kL

Ihets ars no significant changes in kinetic and porential cnerey. Sketeh the evole on P-Y-

and T-V disgrams and determine this work fransfor and heac for pracess 33, m kL
Metarmine itz nat wors and confirm whether 1l 1s 2 power eycle or a refigoralion epcle

11 Steam enters an acliabefic turbine at GMPa, 800°C, and B0mfs and leaves at 190kFa and
bOmis. T the power obtpint ol the tuchine s $80W, detenmine the mass flow rate of the
grezm flowing through mrbine assuming isentropic process.

12, An ofi enpne works on ghe ddeal conssant pressere cyele. The overall compression ratio is
t1:| and constant pressure coergy addison ceascs at 16% of the stroke. The pressure and

temperature at the commencement of compression are (.96 bar and 1370, respectively.

Dielesmine

a} The thermal sffcicnoy of eycle

h) The work done of vycls

insulation wish (k = 0.04W/mX) and cutside brick laysr 10cm thick, 200m’ windows
with two 2mm thick glass (k= 0.95W/mk ) panes separated by Zem air (k = 0.015W/mK}
pap. Assumnc 1o inside convective layer brt an outside s 353°C. Find the ihermal
essistance of the walls and the windows both per square ineter. Find the total heat transfer
vate to inside. ’

ok

L

(]

2 13. A hiase has 2000m? wall ares trat comisists s tens of plaster plates fk'= 1 2WimkJ, Getn

L8]
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