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{ cardidates are required to gtve their answers in their own words as fr as practicable'

/ AttemptAll qwstiotts.
I lW Jigwes in the nurgin indicate FaIl Muks'
/ Assute suitable dataifwcesstY'

l. \tr/rite downthe advantages of digital systems. Define BCD and excess-3 codes'

2. Perform the following code conversions'

a) Q29.5$ro=(?)ro
b) (BD.IA) re = (?)ro

c) (0l010lll) *r= (?)2

O (1010 0l I l) cxcess-3 = (?) Bco

3. Explain the positive and negative logic level of digital system' Show that positive logic

level XOR gate isequivafenito negaf,ve logic level )O.{OR gate' [2+3]

4. Simpliff the grven finction using K-map. p=f,,,(1 ,2,3,89JA) 1,14)+af,o,(O,lJz)'

Realize the simplified Boolean function using NAI'ID Gate' 14+27

5. Realize full-adder using a singte 4:l MtIX and logical gates. Design the BCD to seven

segment decoder- drt" the 
-simplest logic expressions for segments '4" and "e" also

[4+6]
&awtheir circuits.

6. Vbat is an encoder? Explain 8 to 3 line encoder with circuit diagrarn and tuttr table'

7. Explain the operation of D flip'flop with necessary diagrams tnrth tables and make its

ercitation table.

g. E:rptain the ogeration of 4-bit serial-in-parallel oril (SIPO) regrster with timing diagram 
t6I

for-the given data Pattern 1101'

g. Differentiate between synchronous and asynchronous counters' Design a mod-6

synchroarous "o*,L'*i"i 
x nip-nopt 12+71

10. a synchronous machine has r-bit input'x. The o*tput ly' goes high wtren input contains

te massagp '101'. Draw the state diaglam,-deriie the transition table (state table)'

orcitation table and design circuit' U* 
"'Ifv 

r nipflops' [10]

11. whd is a memory device? Distinguish between PAL and PLA memory devices' 12+41

12. With &e help of block diagram explain the operation of frequency counter circuit' t4l

12+41

[4x1.5]

lt+51

t6I

***
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/ Candidates are required to give their ansryers in their own words as far as practicable.

/ AnemptAVquestions.
/ rufiSwes in the mmgin indicate Full Ma*s'
{ Assume suitable data if necessary.

1. rilhat ae digrtal signals? Explain digital logic levels with appropriate diagrarn. [l+2]

2. What is gray code? Explain with its advantages and disadvantages. .r [l+3]

3. Perform the following code conversion: [1:5+l '5]
$

a) (SF.D)ro: (?)aco ^:

b) (126h = (?) g,zy'ode

4. Implement y : AB + C' (D +E) using minimum nurnber of two inputNAND gates only. t4l

5. State and prove De'Morgan's theorern- t3I

6. Explain Duality principle in Boolean algebra with example. Define SOP and POS. 13+21

7. Simplifi F = I(1, 2,3, 8, g, lA,l l, 14) and d = I(0- 4, 12) using K-map and write its

simptifrea expression in pOS (product of sum). Draw Iinal logic circuits diagram- [4+21

g. Desigr a logic circuit for segment 'b' and 'g' of the seven segment display decoder. [3+3J

g. What is the magnitude comparator? Design logic circuit diagram of 3-bit magnitude

comparator. [+5]

10. Dfferentiate between latch and flip flop. Explain the working principle of negative edge
- - 

Uigg"rrA JK flip flop with necessary circuit, tables, characteristics equatibn and timing

diagram. [2+5]

11. Design 3-bit synchronous upldown counter in a single circuit with its timing diagram. l4+2)

12. Draw the circuit diagram of Parallel IN Serial out Shift Register (PISO)' Explain its
-- 

worting principle witf, its timing diagram. 12+41

13. Differentiate between mealy and moore machine. Design a sequential machine that can-- 
go-rhroogh 2-bit gray code combination of states. The machine changes its state when

kia ini"t is hiih ir) *o remains same state when input is low (0). The machine

produces output i*f,., it passes through all states and finally goes back to initial state.

[i]seJ-K flipflop) t2+1ol

i4. How DRAM does differ from SRAM? Implement full substractor using PROM' U+41

t 5. With &e help of block diagrarn, explain the operation of frequency counter' t4l
* +{3

1,i
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attenryt AII qaestions.

'/ Thefigures in the margin indicate Full Marks.' '

{ Assume suitable data if necessary.

1. Define analog and digital signal. What are the advantages of digital system over analog

system? l2+2)

2. Explain BCD, ExcesS-2, Gray and ASCII Code with examples. [ax1.5]

3. - a) Define SOP and POS form and convert F = A + BC + ABC into its canonieat form. l2+2)

4. Simplify Xm (0, 1,2,8,10, 14, 15) d =(3, '1,11,13) using k-map, write its standard

productofsurnexpression.andrealizeitusingNoRgatesonly.

5. Implement the given .function F : X (0,2,3t,5, 8, 12, 14) using only one 8:l MI'IX- Add
the binary nurnbers l0l I and I l0l by using Full adders. [4+3]

6. Design a 3 bit binary multiplier using binary parallel adder (BPA). t6l

7 - Iind out the simplest logic circuit as far as possible for the 'e" segment of the seven

: segment display decoder. t6]

8. Convert SR flip-flop to T filp-flop qnd draw the timing diagram of SR flip flop. [4+2]

9. Describe the opeqation of 4-bit parallel in serial out shift register with its truth table and - -timingdiagramforagivendatasequencell0l:,...
10. Design a 3-bit Asynchrounous up/down counterwith its truth table and explain it working

. principle. t5l

I t. Design a sequential circuit with T flip-flop and two inputs X and Y. If X:l and Y=0 the

circuit goes,tkough 00 to 0l to 11 to 10. When X=Y=l, the circuit goes through the

. transition from 00io 10 to 0l to I I . When X : 0 and Y:1, the circuit goes through 00 to

1l to l0 to 00. When X = Y:0, the circuit 00 to 01 to l0 to l1 and repeats. U2l

12. Define PLA (Programmable Logic Array). Implement the full substractor using PLA- t2,-11

13. Design and describe 24 hr digital clock. : t5l
{. *+
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/ Candidates are required to give their answers in their om words as far as practicable'

r AnemPt il.questiorc-'/ Thefigares in the margin indicate Full Uarhs'
/ Assume suitable data if necessary.

l. List.out the advantages of digital signal over the analog signal.

2. Explain ASCII and EBCDIC codes withorample.

3. Convert the following number system.

a) (5A.8)16:(?)e*ccss.3

b) (101l0l lh{?)scp

4, Define rmiversal gat"-q with er,ample. Exptain positive and negative logic' ' L2+2]

5. Design three inp.x Jcmir. NoR gate using NoR gates only. : ' t3I
,,1,

6- Given function p=a@'agpgD, change into its canonical form' Deftne max t€rm and

rnin term. [3+2]
i;.,

7.Simplifithegivenfi*,tionusingK.mapF=fI(0,I,4J,8,l0,ll,l2)andDl2},6,9;l$and.,.-.^-
implementthefinal6xpressionusingNANDgateonly' ',i -i 14+21

8. Define and design 2-bit binary fast adder. Draw the circuit diagram of full subsractor '

wing half zubstractor. [5+2]

9. Implernent the given function F:E(0,1,3,6,10,12,14) using 8xl MUX only' t4]

10. Define race around condition. What are the limit*ion of SR flip flop? Convert JK flip

fdto SR flip flop. 12+2+41

ll. Mention the application of shift Register. Explain the circuit diagrarn of 3-b!t switcbed :

12+47
tail ring counter.

12. Design the synchronous MOD-6 bounter using -ve edge triggere'd JK flip flop' t6I

13. Design a sequential machine that detects three consecutive zeros from an input data

s6eam x by making ouput 51. (Use iR iiip fl"p in your desigrr) U 0I

14. Differentiate between PROM and PLA. Implementthe following boolean fimctions using

pAL. 
!w. r 

I2+2x21

a) A(x,y,z) : Z(2, 4, 5, 7)

b) B(x,y,z): E(0,2,6)

15. Explain the operation of digital clock with neat and clean diagram' tsl

tri+

[3]

ll.5+l -51

12"zl



t * tr:

1

TRIBHWA}T'NryERSITY

${STITUTE OF ENGINEERING

Examination Control Division
2078Bhadra

lr +r

Exam.
80I,evel BE Full Marks

Prograrrmc BEL, BEX, BCT Pess lllarks 32

Year/Part il/I Time 3 hrs.

/ Candidates are required to give their answers intheir own wonls as far aspracticable'

/ Attempt All questiow-

'/ Thefigures tn the mmgin indicate Full Marfu,'
J Assume suitable data if necessuy-

l. What is BCD code? List the advantages and disadvantages of BCD code.

Z. State and p,rove De-Morgan's theorems with oscessary diagrams. Consffirct )OR gate

using minimum number ofNAND gates-

3. Obtain the minimal SOP form of F(A, B, C, D) = Im(3, 4, 6, 8, 10, 15) + d(0, 2'7' 14)

using K-map and implement the simplified result usingNOR gate only. r.

4. Design a eircuit that compares trvo 2-bit numbers, A 
"nfl 

B, to check if they are equal'

The circuit has one output x, so that x = I if A : B and x = 0 is A+B'

5. Design full adder circuit using a 2x4 decoder and gates'

6. Design alx3}line decoderusing 3x8 line decoder and necessary logic gates'

7. Explain the operation of 4 bit serial in serial out (SISO) regster with timing diagram of

101I datainput.

ll+3I

12+41

[3+3]

8. Explain the operation of positive edge trigger S-R flip-flop rvith excitation table. Also

derive its characteristic equation and s-tate diug*n- L3+2+2)

g- Define synchronous sequential circuits- Explain the operation of asynchronous decade

10. De{ine parallel counter. Design a mod-6 synchronous up counter using JK flip flop. [l+7]

1 l. Explain the characteristics of CMOS logic families. Drarn' the schematic dragram of TTL
[3+4]2-input AllD gate and explain with necessary diagrams.

12. Design a sequential machine that has one serial inputX antl o1e output Z.Il:-ry:Hry I
,"q.rfud to give an output z = I rvhen the input X contains the message 1001' Use S-R

13. With the help of block diagram explain the operation of frequency counter circuit i5l

+r*

tsI

t4l

tsl

[3+3]
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/ Candidates are required to grve their an*wers in their own words as far as practicable.
I AttemptAll questions-

'/ Thefpres in the mtginindicate Full Marks.
/ Assume suitable data if necessuy.

l. Explain Gray code with suitable examples. t3l
2. State and prove the De-margin's theorem and perform &e addition (47+27) by using 2'

complernentmethod- [3+3]
3- Simplify the function using K-map F=E(1,2,3,8,9,10,11,14) and D= X (0,4,12). AIso

realize the simplified circuit using NAIID Gates. [4+2]
4. Describe the importance of parity bits in communication system. Explain 3 bits even

parity generator circuit clearly. [2+4f
5. Realize a full subtractor circuit by combining only one l:4 demultiplexer and standard

tslgates.

6. Explain &e operation of 8:l multiplexer with necessary diagrams. Construct 32:l MUX
using only 8:l MtXs. [3-t-31

7. Explain the serial in parallel-out (SIPO) shift register with .timing diagram of 1 101 data
input. t6l

8. Explain the operation of edge tiggered J-K FIipIIop with necessary diagram and
' excitation table. t6l
9. Diflferentiate between combinational and sequential logic circuits. Comtuct and explain

mod-12 asynchronous down counter with negative edge clock triggering system. Use JK
tlip-f)ops and necessary logic gates. [2+61

I0. Design tbe synchronous decade counter using T fliptlop and also show its timing
diagram. tSl

I I. Explain the operation of TTL two input OR gate with schematic dia-qram and also define
thepropagation delay time and power dissipation. [4+2]

12- V/ilh t}e help of block diagram, expkiin the operation of digital frequency counter. [4]
13. Consider a sequential detector that receives binary data stream at its input 'X' and signals

when a serial sequence'l0ll'arrives at the input by making its output'Y'high,
otherwise output remains low. Design a sequence detector state machine using positive
edg,e triggered T flip flops. [l0]
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Subiect: - Disital l*gc (EY 502)

/ candidates are required to grve their ansnrcrs in their own words as far as practicable'

/ Attempt 4ll questions.

'/ nefigro"s in the margin indicate Full Marlcs'
y' Assume suitahle data dnecessary'

l. a) What is a gray code? Compare with binary numbers'

b) List the advantages ofdigital sienal over analog signal'

2. Describe De' Morgan's laws with exarrples. Construct XOR gate using only 3-inputs

NAND gates.

3. What is a decoder? Realize a}-to-4line decoder as a full adder circuit'

4. Simpliff ttre following flrnction using K-map. And also drawreduced circuit usingNoR

gate y(A, B, C, D) = nU (0,2'3'8'10'l l'12'15) and d=fIM(7'13'14)' [5+2]

5. a) Explain the operation of two 4-bit parallel adder with neat diagram' t5l

i) -*;r*thelogrccircuitoflxl6pnauxusinglx4DMLlxandgatesifnecessary' t3l

6. Differentiate betrueen combination and sequential circuit. Explain briefly how latch can

be used as bounce eliminator' 12+41

7. F.xplain how l00l data can be stored and retieve n PISO shift register with neat diagram

t71
and tnrth table.

8. Construct a mod-12 asynchronous up counter with positive clock edge triggering

Implement onlY T fliP-floPs' t5l

g. Design BCD synchronous counter t'ith circuit diagram, truth table and timing waveform'

UseTfliP-floP- 
- t7l

10. Draw the schematie diagram of 2-input TTL NAI\ID gate and explain about cMoS

chracteristics' 14+21

11. Design a sequential machine with one input x and-ole-output z which gives output z:l
- 

*fr.n's"tial inp* containts l0l I message' Use J-K flipflop'

12. With the help of block diagram exPlain the oPeration of frequency counter'

t3]

t3l

[2+3]

[1+s]

[ 12]

tsl
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- Dipntal LogicSabiect:

,/ Candidates are required to gtve their answersintheir orrn words as ftr as practicable.

t arcngilquestions-
, -i, 

frgrrr*'n the mwgin indicate Fall Marb'
{ Assrme witable data if necessary'

l- Describe in your own words the characteristics of an analog and a digital signal' convert

Az.@Hiintoiuoror Ja""imalequivatents. [2+4]

2. Explain BCD code with suitable exarrples' t5I

3.SimpliffttreftmctionusingK-mapfd(o'l'!'8'10'11'12)andD-LQ'3'6'9'15)'

4- Explain the operation of octal to binary encoder with necessary diagrams' convert

A+B'C into canonical form'

5- Describe the importance of parity bits in communication system' Explain 3 bits odd panty

generaror circuit clearlY'

6. Realize the circuit diagr?rm for BCD decoder' Explain I's and 2's complements with

examPles?

T.Explain&eoperationofedgetiggeredS-RHipFlopwithtiminediagmmandtrut}t
table.

8. Design half subtractor circuit using HDL'

g. Define slmchronous sequential circuig. Explain the operation of asynchronous mod-12

counter with necessarY diagrams'

10. Design a synchronous sequential machine from the state diagram given below' use s-R

FlipFIoP.

1Jl

I 1. Explain Bre operation of 4 bit serial in parallel out (SIPO) regtster with timing diagram' I4l

12. what is the role of hazards in asynchronous circuit design? Explain two bit magrritude

comparatorwith necessary Ciagrams' 12+47

13'DrawtheschematicdiagramofTTLNANDgateandexplainaboutthetansistorswitch.[2+37

14. with the help of block diagram explain the operation of Time measuring circuit' i4l

*+*

[3+3]

[3+3J

[3+3]

t6l

[4]

u+51

u0j

BiooiCI
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/ Candidates are required to grve their answers in their own words as far as practicable'

/ AttemPt All questions'

, 'i;'ir** 
inthe moginindicate FuIlMarls'

/ Assuie suitable data drucessuY'

l.a)DefineTTllCSignallevelsforloputandoutputlogicwithexample.t3}
b) Convert 37 '432decimal number to binary' 

---^ D*rre rhAt nesi 
t3]

2.a)StateandproveDe-Morgan,,th.l,:n,,withnecessarydiagrams.Provethatnegative
logic OR Cateis equivalint to po'iti*iogi" ANO C"t"' [4+2]

b) What is Gray code? Explain with example' t2l

3.a)Minletheexpression:naimplP.lthererJucedexPressionbyusingNANDgates.
F = ABCD+eneo+agco+egc;*egcD*ABCD+eEcD+eBeD+ABCD 

14+21

b) WhatdoyounreanbyMaxterm?Explainrvithexample' --^^-+ --,r imnlemer 
' t3]

4.Designthe32:lMultiplexerusing4:lmultiplexerstreeconcePtaadimplementthe
function F=I(0,1,3,8,9'13) usingsuitableMultiplexer' , ,.^. 

14+21

5. a) Explain the operation of 3 bit magnitude comparator with truth table and draw the 
t5]

circuit. rrinn t3l
b) Draw the circuit to add following bits l0l I and I100'

6.a)Writedown.thedrawbackofSRFlip-Flop:PlpletheoperationofedgetriggeredJK
Flip-Flop t"tt"i*i"g diagram ana truth taUte' 

. - .i+L *,*r-- ,rr, 
[2+4]

b)Explaintheoperationof4bitserialinserialout(SISo)registerwithtimingdiagram.t5]

T.Explaintheoperationof3bitAsynctrronousup/downcounterwithtimingdiagram.t6]

S.DesigrasynchronoussequentiallnachinesuchthatitgivesgutpotZ=lifinputcontains
the message 1r0 and it retains i, it o#"Jui.iil H";oarion grving output zero' use 

tr'l

, fi"1'IrT.::'*"* by static *qdr^r*ic hazards? Give exampre of static hazards and

explain how do you eiiminate such hazards' 
-"., ^nunrer 

I4+2)

l0.withthehelpofblockdiagrarrexplaintheoperationoffrequencycount€r.t4]
Il.DrawtheschematicdiagramofTTLNoRgateandexplainabouttotempoie.t6]

++ t'
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__ Subject: -Di14tall';ogrc (EYs02)

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

r' AnemptAllquestions.
r' The figures in the margin indicate Fall Marhs.
/ Assame suitable data dneeessry.

I. a) Explain digital wave forrn bascd on TTL compatible logic. (Both forinput and output) t3I

b) What is the importance of De-morgan's laws? Show how a two-input NOR gate can

be constructed &omatwo-inputNAND gate. t4I

2. Convert decimal 39.into binary and hexadecimal. Use 2'S compleruent method to perfomr

rhe followiug addition (-25+17) [2+3]

3. simpli$ rhe tunction using K-map .F=I(0,L4,8,10,11,12) and D=f,(2,10,%ts). em
realize the simplffied logic circuit

4. a) What is an encoder? Draw the logic circuit of an encoder that converts Octal number

into binary.

b) What is a multiplexer tree? Design the 16 to I multiplexer tsing 4 to I multiplexer.

5. What is the Setup time and hold time 9f a flipflop? With the help of encitation table and

K-map, convert R-S flipflop into D and J-K flip flops-

6. Describe the operation of 4 bit serial in Serial Out shifl regrster, with timing diagrarn.

Considerthe input l0l I to be eirtered into the register-

7. List the advantages and disadvantages of a synchronous counter over asynchronous

counter. Design a 3 bit syncluonous counterwhich follow gfay code sequence.

8. Design a sequential machine that produces output Y = I when it detects the serial input

X= 100.

g. Define fan-in and fan-out .with rcfer€nce to TTL. With a circuit diagram explain the

operation of 2-bit TTL NAND gate.

10. Draw the block diagram with decoders to show hour, minute and second.

I l. Write short notes on: (any two)

i) Static and dynamichanard
ii) RoM
iii) DE-M{.IX tree 

***

t6l

12+61

27 TRIBHUVAN TJNIVERSITY

INSTITUIE OT ENGINEERING

Examination Control Division
2074Asffi

Erem. I].rcl'
Levcl BE EtilfJ-JIlil] m
Prognmmc BE[" BDq BCT Prrltflerkr 32

Ycar/Perl fiil fime 3hrs- -_

n+41

ll+41

12+61

ll 0I

t2+61

t6I

[2*31

t6I

3l
!
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Subiect: - Disital Logic (EX502)

r' Candidates arc rqquired to gle their answers in theh own words as far as practicable.

{ AnemptAllqiestions.
t lt"isrr*hthe margin indicate Fall MarP*'

t Asswte suitable data tf necessary'

l2l
1. a) Define the positive logic and negative logic with exarrples'

b) prove that NoR cate is an universal gate. Realize D(-OR gate using only NAND

gate. 
r\ vssv 

t6I

2. Convert the fuimal number 73 into gray code and perform the addition (-5+13) by using

2's complement method' [2+3]

3. Simplis the following function using K-map and implement the result using suitable

gates. 
wur' rwrvrrv -- ---- r 

i4+27

F(AB,C,D)= Em (7,9,12'13'14'15) + d (0'2'3'5)

4.a)Designacircuitthatcomparestwo4-bit4umbers,ATdB,tocheckiftheyareequal.
Thecircuithasone oupuix,sothatx= I ifA=B and*= gign*B' t5I

b) Implement the follorving function u'ith a Multiplexer: [4]

F(A,B,CP) : E (0,1,3,4,8,9,15)

5. Define FlipFlop. Explain the operation of positive e!e3 trigger J-k Flip Flop with

excitation tablr. af* ioir" its characteristic equation and draw itate diagram' t l+3+2+2)

6. What is the difference between Asynctuonous and synchronous counter? Design Mod-13

synchronous **i"iurirrg J-K flip flop *a aro araw its timing diagram. 12+61

T.Explainthedifferenttypesofregisterswithsuitableblockdiagramt3]
8. Explain the operation of 4-bit serial in serial out (SISO) shift left register with timing

diagam. t6I

9. Design a synclronous sequential machine such that it gives output Z= I lf it detecB input

message 011. Use D-FliP-FloP Ugl

10. What do you mean by static and dynamic hazards? Give example of static hazards and

explainhowao V* "ii*inate 
such hazards? 12+41

ll.DrawtheschematicdiagramofTTLNAI.IDgateandexplainthepropagationdelaytime.t6]

12. with ttre he$ of block diagram, explain the operation of digital frequency coutrter' t5l

**t
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INSTITUTE OF ENGINEERINC

Bramination Control Ilivision
2073 Shrawan

Sabiect: -Digrtal (Et{s02)

/ candidaes are required to giYe their a$ilErs in their own words as far as prroticable'

{ Attempt All questtons.

t lnris** in the margin indtcate FallMorlr-
I Assnne suitable data if necessuy'

l. a) Performihe following codcconversions'

i) (ltl0)sry= (?)BcD

i0 (1430)ro = (?) s*.*'r

b) Cons;Uuct nnro input XOR gate using minimum nurnber of 2-input NAND gates only'

2. Lnplenent a full adder circuit using 4:l Multiplexen

3. Draw the circuit diagram and arplain the working pnnc.iple of 'l-bit parallel in serial out

(P$O) shiftregister

4. Suqplify f,1,2,3,8,1q13+d(0IJ,61il2) 
by using K-Map and write its sbdard SOP

e>rpression.

5.Designl:32dimultiplexertreeusingl:SDEMUXSandL:ZDEMLXSonly'

6. Draw the schematic diagrap of TTL lnverter. Explain the working principle of circuit'

13+21

t5l

ts]

t7t

t6t.

t6I

[3+4]

7. Derive characteristic equation of a JK lin flgn'-How do you make it a toggle flip flop?
" ffi;;hd;;ild;u*""ro"ortknipnop' 13+2+27

8.Differentiatebetrueencombinationalandsequentialcircuits'ExplainBCD-to-Decimal
decoder circuit witlr suitable diagram' 12+61

9. Design a synchronous MOD-5 cormter along with.block diagram and timing diagrams'

Also u,rite the applications of counters and shift registers' t6I

10. Sketchblock diagram ofdigital frequency counter and describe its operation t8I

11. A sequential machine has to detect serial input seqrxmce 1f l!l' the machine ogtput u/ill

behigh.mrru"t'io""oot'i"twoJKflipflops'AandB'Assume:singleinput'xand uzt
single outPut Y.

***

trt 1!
1

f,rem.

I.evcl BE fitllMerlg 80

Programme BEI,, BE}L BCT Pess ltfirrhg 32

Yoar/Part fill fine 3 hrs.
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27 MIBHI.IVANI.]MVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
zfin (' lrtura

Subiect: - Digital Logic (Exsaz)

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

t Attempt &,questions-
/ The figures in the nargin indicate Full Marhs'
'/ Asxtme suitable data if necessuy-

l. Perform the following as indicated in the brackets:

a. (10.0101h: (?)t6

b. (10100100f1uo."y.: (?)c'.v
il:. t93)ro: (Te*.o-l
d (10.001)r(l l.l0l)z usin g 2's comptement method

Z. a) Describe commutative and associative laws of Boolean algebra with examples and

b) In',plement Excusive OR gate by using NAND gates only' :i':hr

3. Simplifu f1,2,3,8,9,10,11,13,14+d(0,4,7,12)by 
using K-Map and write its standard

product of sum (POS) exPression.

4. How do -vc.u design 32:l Mux by using multiplexer tree? Implement

y = f m(Oi,3,88J3,15)by using suitable muitiplexer'

5. Realize a full-subtractor using suitable demultiplexer and standard getes'

6. Desigl a simplest lagic circuit for'b' segment of the BCD to 7 segment eiecoder.

7. Design and draw the circuit diagram of a 3 bit gray code synchronous cognter.

8. Draw ripple decacle counter and sketch its timing diagram'

g. Draw Z-inpur TTL NAND gate and explain its.workingprinciple.

10. How does second secrion of a digital clock work? Explain its. working principle using

bk'ck diagram.

11. Design a sequential machine that has a single input 'x' and single output 'z'. The machine

is reqitired to give higir: output when it detects the serial sequence of 0l 1 message. Use JI(

flipflops onlY.
***

[2xal

,-SP'

[2+21

t4l

[4+3]

log{e,,function
1S [4+3]

t6l

t7l

171

Is+2]

lsl

t6l

1121

Exern. Rrgu lirr
Level BE tr'ultMarks

Programme BEI. BEX,BCT Pass Merkr 7,1

Year / Pert n/r Time 3 hrs.
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24 TRIBHUVAN TJNIVERSTTY

INSITNJTE OF ENGINEERING
' Examination Control Division

20?l Shawan

Eram. tc,t!), .;

Level BE FulI ltfisrks 80

Progremme BEL, BEX, BCT Pass ltl*rlcr 32

Yat lPsrt t'lI. Time 3 hrs.

Suhject: - Digital Logtc (D6az)

,/ Candidates are required to give their answers io their own words as far as practicable.
{ AnemptAllquestions.
/ TheJigures in the margin indicate Full Marks-
/ Assamb suitable data dnecessary.

1. Oefine digtal operations- What is Excess-3 Code explain with exarrple'

2- Define universal Gate with example. Realise ExOR Gate using NAIID gatebnly.
f,

3. Simplify the following using K-map and realize the simplified result with NAND gates

onli.

l*{2,s,7,8,1 et 3) + d(0,6;1 4,1 5)

4. Implement following combinational circuit with multiplexer-

F(A, B, C,D1= ) - 11,3, 4,11,12,73,14,15)

5. Using seven segment display decoder realizsthe logic circuit for segrnent 'b', 'c' and'd'.'

6. With neat and clean diagram explain the operation of adder-subtractor circuit.

7. Explain the operation of positive edge riggered RS flip-flop with circuit diagrarr, trust
table and excitation table.

8. Wittr cleax circuit and timing diagram, explain the operation of parallel in Serial out shift
register.

g. Design Synchronous MOD-I2 counter using T-flip-ftop-

10. Design a sequential machine that can go ttrough 2$il gmy code combination of states.

The rnachine changes its state when serial inprf is oae and remains in same.state when

input is zero. The machine produces output one when it passes through all states and

finally goes back to initial state. (use JK flip flop)

11.What are tlre characteristics of TTL circuit for logic high and low level? Explain the

operation of fiL NAND gate.

12. Describe the operation of Digital Clock with block diagram.

12+41

[1+4]

[3+3]

t41

[2+8J

[10]

tsl
t4I

t8l

t8l

[2+6]

t6l

t+*
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24RE.. TRIBHWAN'UNIVERSITY

Examination Control Division
2070 Chaitra

:r ' ;i. .:-' .:.,,:-s/t--'C,ie:.rtididaies are required to give their answers in their orvn w.ords as far,as practicable.

/ AnemPt All questians'

'/ Thefgures in the margin tndicate Fall Mark'
/ Assume suitable data if necessary'

l. Define digital signat ard explain Gray code with example'

2. Prove that positive X-OR is equivalent to negative X-NOR

3. a) convert the following term into standard min term. A+B'c.

b) Use K-rnap method to implement the.foltowing function and also draw the reduced

circuit using NOR gate.

F (A, B, C, D) : E- (0, 2,4, 6,8, 10, 15) and

d=E (3,11, 14)

4. a) Realizethe logic circuit of the following using 8:l MlIx-

F(W, X, Y,Z): E* (1, 2,5,7,8, 10, 12, l3' 15)

b) Vitren FFu is ANDed vrith COn u,hat rvill be the resulting number? Subtract (26) l0

from (16) l0 using 2's complement binary method'

5. a) Differentiate betvt'een level and Edge triggering?

b) Explain the operation of nro bit magnitude comparator with huth table and circuit

diagram.

6. a) Desc.ribe different typeof registers with diagram'

. b) Illustrate horv l0l.l data can be stored and retrieve in parallel in serial out shift

register with neattiming diagram and tnrth tabie' ' ' : :

7 - Differ-entiate synchronous and asynckonous sequential circuits. Explain the operation of

mod-12 synchronous counter with timing Ciagram'

8. a) Define state diagram and state table with example'

b) Design a sequential machine that has one serial input and one output z.The machine is
' 

,"qu["d to give dn output z = I when the input X contains the message I l0'

g- Drarv the schemaric riiagram of TTL two inpit NoR Gate.

10. Explain briefly the block diagram of an instrument to measure frequency'

,i**

80

3 hrs.

ll+51

t5l

t3l

tsl

[4]

[2+2]

i3l

15l

t8j

t8l

[2+6]

tzl

t8l

i6j

tIl

ii

:j-i-,- ,r.,:r:rj':tl : : f i€Iti Ia r..-, :r: :=:,':.:Exam.
BE Full MarksLevel

BEL,BEX,BCT Pass X{arksProgramme
atL TimeYear / Part
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b)

i0v

I

EIA

i

wt

l8I

t6l

i

1I 1

Findt}letrigonornetricformofFourierSqiesandplotthe.linesPectnrrnforthe
followingwave form-

tt

Vo

0 -5

4n

z

C2

t
2n

closed at t = 0- Findthe voltage vo(t) fort>0.

I

- 5. a) Plot the asymptoticlBode-diagram for the transfer finction:

20(s +l)
tunction C(S)=64;;Oltr*Sl

b) In figure below, the caPacitors Cr and C2 are initiatly discharged' The switch K is

'-s

t4l

t'

tpF
v0(t)

10c}

?
Ci

€

c)FindtheexpressiooforEquivalentT-parameterequationiftirreetwo-portneF'^/orks
are connccted in cascade'

t6l

+*+

I
I
I
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21, IRIBI{T.rVANIJMYERSTTY

INSTITUTE OF ENGINEERING

Examination Coutrol Division

2070 Cheitre

Erem- Otd Beck (?065 & Earlier. Batch )
Level BE Full Marks . &
Programme BEL;BE)C,

BCT
Pass llferlcs 3

Yeer I Pert II/l Time 3 hrs.

Circuit

/ Cdndidates are requircd to gtve their answers in their own words as far as practicable-
/ AttemptAtlquestiow-
/ Thefigres in the nogin indicate Fult iiark.
/ Assume suitable data ifnecessary.

I. Typical digital therrnometer use BCD to drive theirdigitai displap.

.a.) {ow .Jnany BCD bits ar5 rT-u.ired P dri11o,: Aigit ttr3rmometcr disptay? . . .: , 
,

b) What happrns when 12 bits are sent to display for a ternperature of 157"C.

2. rrtrTrat are the next four numbers in the hexadecirnal counting sequence DgA, DgB, D9C,
DgD.-....,--.-.,

3. Sketch for thg following Boolean equation, using only NAND logic gares-

y=AE+AC+BD-

4. Determinothe Boolean expression for the output, X of logic circuit shorvn in 6grre-

I2l

t2]

tsI

A

. Also minimize the Boolean expression for the output X using Boolean Algebra to AB. t4]

5- SimplifythelbllorvingusingKarnaughmap F=fBC+BC*ng. t4I
6- Design a combinational circuit with thr.ee inputs A, B, C and three outputs x, 1,, z \Mhen

- . ,.&" binary input is A, L 2, 3 the binary output is one greater than the input-..1Vhen the

binary input is 4,5, 6, 7 thc binary output is one less than the input. t6l
7- Desigrr a ccmbinational circuit that takes decimal digit as input and output lines'that

t71generates the 9's complernent of the corrcsponding input digit-

8. Whaf is data selector? How can a decoCer be used as a de-multiplexer? Implement the

following.firnction with IvfLIX. F(A,B,C,D) = E(0,1,3,4,8.9"15). [+2+5j
g. Differentiate berureen combinational circuit and sequential circuit with suitable examples. tsl
10. A sequential cri,cuit tns two D-flip flops A and B, two inputs x and y, and one ouiput z.

Thc flip flop input cquations and the circuit ouqrut are as follorvs: [3+.t]
pa : fy+ x{
DB = :nts+x.4,

Z=B



I

1

." !' *

8ra

4 Draw the loglc diagram of the circuit'

U) f,Uot't" ths sate table'

I 1. Desigrr a 2-bit cotrntdown counter' This is a sequential circuit with two flip-flops and one

tnput x. wh;;.;b; rhe srate "f 
rd;ip nopr a*t not change' when x = I' the state 

t10l
,.i*o* is 1 l, l0' 0l 

' 
00' 1 I and rePeas'

.: ,' ', . .. 12.'Ccnstn*ttonftronbns rviih[ristate togicand exptain theuSe"Of iordmoii bus"' t7]

t j. Draw the biock diagram of a 4 bit shift register uling_D flipt)ops- lf initially all the llip-

flops oilput are in zero sate. prepare;i; til table riren the input sequence is i'1'0'l '0'

Drawthe above shift register uring i-r flipflops only. L2+z+21

t4.Constructal.2hoursdigitatclockusingcountersandcxplainitstorkiogprinciple.tTl
+*l
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"*utilvuR$tl'YINSTI'IUTE OF ENGINF.ERINC

Exemiuation Control Division

2e6!iCleitn

Sxbjcct: - Digital Loeic @{fgz)

;- **i"*; *r* ;;; '* ;;;; i* ;; ;; ;*";
t enoq&qu*tittu-
J ftefigr"s in thc nwgin itfratc Ffr *Iarb-
! rlsrlmw suit&le tWo {rccessc1t-

l. . Define figittl IC sign*l lentls r&lrat is Otay Code? fxplain nf{h acample.

Z Coashrrl.tlrc girnn Iloolean fiuctbn: f = (A+B) (C+D) E tning i{OR gite3 ody.

3. 'si,rpli& f (A,B,C"D) : * (035,8,10) .F d(7,15)- Write its st8ndatd SOP amd imptemunt
' &e simplifiod cirruit rsiug NOR gates only.

4. a) What is priority Ehcoder't Dcsign oeral to bioary priodty emsoder,

b) Design a2bit uagaittdu uorbpilutor-

5. 'ttceign a conrbrmtional togir: t}at purforrrs multiplication barucen two 4 bit numtrrs
rsiagbinary paratlel adrkr rutl othrgaes-

6. Dmwltrc clrcirit diagrarn aad etplain drc o;reratirtn uf positive adgp triggstd JK tlip-fiop.
*'hat are &e dra*tach of JK ftipflop?

?. Erplaia thc Serisl in Seriel out ($SO) shift register xith timirg diagram-

S. D$ign &e synchouottt decade counter and aLro.$op- the timhg diflgrao.

9. Dcsign a scgucntial machius thl tletects tirea conseeutivc zcros from an inpur data

sEeao X bym*ing nrdPul, Y: l.
t0. Draw the sobsnatic circuit for CMOS NAIiD gatcs. l\'hat do you rnean try totem-pole

outp$?

I l. Describc the opration of a froquency comttf,.
*r+

t3+31

t4l

[4+4]

[2+4]

t4l

t8I

[7+lI
[41

t8l

fi21

[4+4]

I4l

[( u':] r r fl: t'f,rrr-

Progrrnmc

Ifft BE

8CT
Y+lrrfert ]I l

frlltf,rrlrt E
Prs}Irrb i12

ThtG i hrs. 
-

t
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I}[SNIIflt OF I{NG]NEE,RIIi G

E\aminstiort Control Division

zoed ctnit t

Rslel]@r9:)
'/ C'mdidates".{t: re4uind u giva thi;ir unsr"us io rlrir orxn words as fir as prrauiirabli:-

.l A**Et$lqwslions.' n' tWlii* h ilu mogintndicote FalI il{irl's'
r' C.snrme ivitable d*a if neesswY'

L List out lhc nnne of- 
-wr]1tnal 

gatc$ Bnd onty dt"y ere csll€d iiniterszrl gotc? Retise **- 
,r*r,. O.R GEtc Esiog oniv x-al{D gatts'

2. ExplainErcess3c&wilhsuiiaUteoronrples' 16l

3. Simplis, the fiurction'1s'mg K-map 1'= f(0,1,4'8,Itr,ll,lz) antl D - L(2,3,6'9'I5) Also. 
[3+5]

conyert the rcsult irrto siandsrd nrintenn-

4'Dcsigna32rolmulriplexrxusing16totrmd?t,ulmultiplcxuts..ist
5.Desipa3-biter,euparilrgeircmtorand.l-birevenparitychockelcircuit.t5l
6.Drawthebluukdiqrarrofn-biffillladderantturpluiniusr.rperaliM't8]
7. \ltirc down lht drgv,.backs of $R frip fl09' rrplain tlre operation of da,ta flip IIop witt

. [t+71
tiruiug dirynrnr anrl tnrlh tablc'

ff. with clcar circuit ano risring diagrarn, txplain thc o;nratio[ of scrid in - serial ord shift
14i

repster'

9.Dt}fineiippleco'rrrrter.Explhinthsoperstionol.rnode.I0ripplecor.rrrterwithn-**,,*,,' diugraln

l(}. Desigrr a rapcnti',il machine thirt has.onp saial iuptrt imd ooe output z' 'fhe machine is

rcquiredrogi". ;;;rp,rrz- I -*hee,h.;i;;contains rhemesssge 1010.' tlzl

I l. Dessribeihe vultage'profile of 'l1L Explnin the operatiotr of'l-fl to CIvtOS interfact' - t?+61

12- lVhnr is.&equmuy gtrnrtcr? Explain rrith block tlilgnun' t41

{(.lt *

*
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MBIN'VAI{UNIVER$TY

INSTITTTIE OF ENGINEERI}.IG

Eramimtion Control Division

2SIgBheilre

Plys'g-s.(sr194.

/ Caddrltcscarequired to giva their mswen in eeir owa words as faras iraaicable.

{ Afraw&.qwr/i,o'ils'
/ TtufreA t" * "*gilo 

infrcate FulI Mg[rltt'

t,esslgls sdattc daa if wessuY'

l. DcfB ccot€rs of suspemsion and oscill{gr of a compornd
' futcre*fit ri.a i," ocpression formininium time P€tiod'

OR

.1

and show tst th€,Y are

t2+2+tl

D€fitrc EM oscillation- c.ompare it with Mechaical oscillation' Develop a relation of

ffi"ric "*ilrlri""r"Tt*a*daurpcdcondition' -u+2+21
2.A750gEbloc}oscillatesontheendofaqpringwlrospforceTryrytis56N/m;.-Tbe..

mass morrcs in 
" 

oria 
"?.ar-pirg 

const 0.I62-Ns/n. Find the period of oscillation t5]

3. A rom has dirne$ion 5p x 4m x4m' Finil (i) ihe mean free path of the sound wave in

the rom. (ii) No. orJflcction maaelsecty sornd waves with the walls of the room-

Giveaihc'relocity of *"Ji" 'it is 350 rdsec' t5]

4.whdi'tbepouerofcombinationoflensesoffocatlengths50cmadl0onwhichare- ffi;dby lo cn? ts1

5.Exphigkiefly,withwell-labeledraydiagram'tbediffiagtionatsinglcslitShowthatthe
israsity of ftsr ^*;;;;r" "ii"tdSty 

.f cenral ma:tima- [2+3]

OR

wbt is Nicol prisrn? How can linearly, circularly and ellipieally polarizcd lighr be

prorhreil? Daive the relation' [2+3]

6.whdisNewton,sring?Describ€anecessarytheoryofNewton'sringsmelhodforthe..
tlet€Eminarion of wavelengrtr of liglr [1+4

lincs in thc first o,a"r[""ttot' The waveleogls "" 
SagO A" and 5896 A"' t5]

g. sarring fiom Gmrgy level diagram, explain how lasers can be producett by Hclium-Neon 
t51

gas

9.g/btisanelecticquadnrpole?Calcrrlatepotentialforpointsontheorisofthe
$,.d*pora 

quauulryru' w'vs!.- r---- 
[1+4]

OR

FindibGelecticfieldatadisancezabovethecenlerofaflatcirculardiscofradiusR
which canies 

" 
rod; surface charge densityo. what does your formula give in the

,rrirA--xo? [4+ll

10. A long cylin&ical conductor has length 1 m arrd is sr:rrounded by a coa:rial cylindrical

condrcring.b"il *t,t ;;;;;dt* a{Ufl rfrl of loog cylindrical conductor. Calculate the

capacimhac for*, J*""ii"r["** *"iir 
"".u,ril 

ir, tpu"" between cvlinders' I51

ll.StateGaussI^awofelectr,ostatics.Showthate]ectricfieldintens8atthesurfaceof
infmitely roog noo-"JoJu"tirrg cylin&ical sl,rnmerric uniform charge distribution t" 

,r*,'madnun

llr
filMlrks

Tlmc

PrssMarks

EO

32

3 hrs.Ycer

Irrd
Progrenne
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12. calculatc tlre 6ge fiee path and mean fiee rime bctcree,r collisions for the conduction

elec'onsincopperxng:":ffi;:"H':l[#:ffilt'{#r'#
Gi'rrcn: cbargs of an electron = I -6 x lu-u' m€

of * a".r-t: I-6 x 106 rn/s

13. Compac th mctbo& of Biot and sanart Iaw and AEry€r-G's-EY to calculate-tagnetic

fietds &n to oarrrnt crryiug cordrxtu- Calculate Eapdic treld d an axial di$ance Y
&orr thcocnler orftb circular coil curyiugcuncoc

OR

E)Alain llalt Eftct Derive an exprcssior for Hall coefficient for an elscton'

14. In a LR circuit, fu cilIIEnt builds up to 207, of ils sready stale vah're in 3 sec' what is thc

inductiw timc constant?

15.Ibove t, i= 7k **" E is electic ficl4 B is magrtic fietd; p sBd so &c the .. '

permeaUltity ana pcrmittivity of free space' ts]

16. A b€en ofeleehons having enerry ofeach 3eV is incident on a potential barrier offinite
- - 

1*nF, *r. If tc wiAn oiru b.,ni". is I nrr, calorlate the percentage taasmission of

the bean through barrier-
a**

t5l

L2+31

lr+41

t5l

tsl

"t
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Examination Control Divbion

2{179Betubt}rh

Pl,y_rioIs-I_19?/ -

/ Cmdiddes are rcquiredto givetheir msuars in their own n'ords as far as pradicabla

motion
OR

Derivearelationtodeterminet}reradimofgrrationofacompoundpendrrlrrrr.Why
determination of acceleraiiil-ao" ro g*"ity is more accurate tom a compound pendulum

lhan a simPle Peodulum?

2 A circuithas L = 12 mII' C= 1'6 lf aodR= 1'5 O

a) Afu uhat timct, will the amplitrrde of thc &arge oscillatons thop to ore half of its

initial value?

b) To how many penods of oscilhtion does &is conespond?

3.whatareparticlevelocityandruarrevelociqSFfudtlrerelationbctrrreenthem-

4.Whatischromaticaberrationofalens?obryitrconditionofacbrom|isrrinthecase
ofcombination of two lens of the same material

5. what is dif&action of lighr? Explain how can you obtain the wavelength of liglrt using a

diffraction Sating. 
OR

{ AttenvtAll qacstiotx-

t Atl qttestiotts cury equl nwh.
J Assmre sttitqble ilata ifrccessry'

l. Derive a differential equation for dmped oscillation' rilrite it solution and angulr

fircq*ency. tteo"e OscG an t'ree cases if ar*pa mgula fieq,emcy and conesponding

Define interference of lig[t' aU6cdry €xplain the condition for ma:rimtm and

minim'm intensity and ilil;;G er.Phi".ty the variation of intensity with phase

anglg' 
^ q- atcd with liglrt of

6. A screen is placed 2m away fiom a- narow slit which is illumin

wavelength 6000A,.; ,n 'n o minimum lil 5 ., on either side of ih6 central

maximuir, calculuetbe slit width'

7. Find the specific rotation of a giverr ,*,pI: of sugar solution tr. P" 
p]T. of polarization is

turned tbroug! an angle 25.2'-Tl.tength of-thZ tube conlaining 15% sggar solution is

20 cm-

g. calculate the numerical aperture and acceptance angle of optical fiber in which re&active

index of core is 1.62 mdthat of cladding is l'52'

lhck
t'i'l

32

3 hrs.
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g.Givettregeneralmethodtocalculatetheelectricfieldtluetocontinuouscharge
rlistribtrtion. ur" it to iriJrr* rl" "r.."ic 

n"u intensity at a perpendicular distance'y'

io* O" irnni . rodhaving a linear chrge densrty l''

OR

whatiselectricfieltl?Calcrrlatetheelectriclieldatadistancexfromthecenterofringof
ctrarge. Show that if a ncgarive charge -q.it G; nea the center of chargd ring the

moti-on of chargel will be sirylehrrnonic'

10. Apmallel plate capacitorhasacapacitmce.of ll0 pF' with "pllt 11"of 
g0 c#isflA

sith a substance i.fd*il *"'tuot t :l's' i pottntiA diffe,ence of 50 V is

maintained beween plates- Determine

a) The electrifield stength in ttre dielectics-

i) The magnitude of free charge on the plate'

"i fn"."ini*4" of indrrced srfacecharge

Al ft*t magrritude of poluization vector'

ll.Discussmicroscopicviewofconduction.Showthatresistivityandcoductivityare"'il;;;fii"r'pprta-i"ra ana a"ptnas on nature of material'

12.CompareBiot-SavartlayuithAmper,s.loYtocalculatemagrraicfielddrretocurrent
carrying conductor' ;il#;;;;"ti" n* llnsiry 

at an a:rial distance 'x' fiom ihe

centreofthecoilofradius.Rcarryingacurrent.i,'
OR

Describe the working mechanisr of cfglggon,.Find the ocpression fot marimum en€rgr

of a rotating particles #;il;]mir. i* iirri",i"* How cao you overcome its

limitation?

13.Alongcircularcnilconsistingofl00tunswithdiameterl.2mcarriesaarrrentof5A

a) Calculate the magpetic field at a point alons the axis 80 cm from the center'

b) At what distance r#;;;;;, aore ,h"";, il" magpitu e of fieltt is u8 times is

value at the center?

14. A uniform magrretic field of stength 8'0 T is apptied p"tp"'d::q''tty on a rectangulr

metal stip of width z'i "' 
*a thickness 15'; fi' n 

""n"* 
of l'5A is passed along the

lengthofstdpanriatrar6Yersevoltageequalto350pVismeasuredasrossitswidft.
Calculate

a) The average velocity of the electron in -he metal'

b) The number of coiuction electron per unit volume in this rnetal'

15. Mention the Ma:rwell,s electrorragnetic eqrradons in iutegral and differential form. Show

thatthe 
"t..oo*ug""Ul 

.il" ptoi"g"te with the speed of light in free space'

16.AparticleofmassMisconfinedinonedjmensionalirrfinitelydeeppotentialwellof
width 'L'. Calculate'*'" t'"* nrn"'ion *a 

"nogy 
eigen value' Hence draw the uave

firnction and its corresponding probability density ior fllst ttfee Quantum nrunber'

***
c
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/ Cardiddd re re$ir€il to give their mrwerr in their own worrils as far as practicable.

/ AttemptAllqrwtiCIs.
/ ltt questtos wry eqtal marks-
{ Asswte nitable fua dnecessary.

l. Deduce the formnla for the time period of comporurd pendulum and slrou' that it is
mioimum wbn leng6of the penduhun is equal ro radius ofgrration'

Or'
Develop a differential equation of forced'oscillations in tCR series circuit and find an

errpression for resonant irequency.

2. A string has liner de$lty 525gntm and tension 45N. When a sinusoidal wave of
freqwn€l, l20IIzand'amplituae S.SinIn is sentalong tlre string at what aYemge rate does

the uavetaoryortese{p.

3. What is memt by rergb€ration time. Detive the telation of sabine's fomiula Also explain

the grouidr ""d dmy of sound in a hall.

4. What is chro6atic abcrration? Derive an expression for the condition of achromatism of
tu,o thin len*s in contracl

5. lVhat do 1ou mean by coherent Sources? Derive necessalv theory of interference due to

wedge shaps thinfilm.

6- The spacirg of a atomic planes in 
'a 

crystal is 3.1xl0 10. !/hen a monochromatic beam of

X-r"y i= inciOent on them at incident angle 82o30' second order image is prbduced,

calculatethc glancing angle for the 4e order imaga

7. A 200rnrnlong gtasstrbe is fiUed with'a solutionofsugar, containing 15 gram of sugar in

l00ml of water. fUptan" of polarized light, passing through this solutiorl is rotated

though 20t 30'. Find8re specific rot4tion of sugar-

B. An cptical fiber has mrmerical aperturc 0.2? $trefractive index change 0'012' What are

the values ofrefractive index ofcore and cladding?

9- Define the tertrr quadrupole. Derive the relation of the electric potential drre to linear

qrmdruptealong its a<ial line. 
OR

Derive an expression for electric fietd intensity due to the non-conducting spherically

symmetic charge distribution of radius R at poinn (i) inside sphery (ii) outside sphere by

using Galsslaw-. Also write down the significance of Gaussian surface.

rrl
tr

f

t
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10. Two similar balls of mass m and charge q are hanging from silk thread of length l' These

, =[-lL]"', *r,rrn,r,go is very small.

\2neong )

ll- An electon with kinaic energy 2.5 Kev circles in a plane perpendicular to a uniforrn

rnagnetic field. The #;.;id; orbit is zs*,..crr.rraie (i) tire ipeed of the ehcron (ii)

theflrudensityor*"en"ti'field(iii)thenrrmberofrevolrrtionspersecond.

12. what is the average 
.time between collisiom of free eleclrors in'copper wire? cy1

aromic weight = or gJrtrot' denisty = 9grr'crr3'resistivity = 1'7x10-tCtm and Avogadros

*_-= i.g2'io'3 mol-T.

13. state and orplain Biot and Savart's law. &rive an orpression for magnetic field due to

aurent carrying circular loop at axial line' 
O*

Derive an expression for the growth *a J..ry of cunent in LR circuit' Explain the

meaningof inductive time constant

14.Al0evelectroniscirculatinginaplane{rightarrglestgauniforrnfieldofmapetic
induction of I x lga 'iti*t Eir"t r# io o*ioiy6;", cyclotron frequency and period of

rcvolution.

i5. Sun light just outside the earth in atmosphere has m intensity of l'4kW1m2' C{culate-the

marimurn electric *i'r""g[t" IieHs for sun light, assuming it to be a plane wave'

Given c=2.99'108m/s.

16. Shorv that energy of an electron that is confined in the infinite potential well is quantizd

and skach ,h" **#iff;ffi ;;; fr-:*; diagram for n:l 
' 
2 and 3 for that well'

rl
\



t t1 .?' ,*

TRTBHUVAN TJNII'ERSITY
. 
INSTITUTE OF ENGINEERINC

Examination Control Division

2078KErtft

frnrs.
rdl Mrrlg 80

I-cvel BE

P.essMrrksProgramme
BEL, BEX, BEI

BCT, BAM, BIE

Ycrr / Part tn frmc 3 hrs,

/ .Cddidates are required to give theb arsxersin their own words as far as practicable.

J AnenPl&rycs:re,* .

1. Derive'the time period of physical ;*4"r"*. Shbw that its tlne period is minimum urhen

Derive a differential equation for LC oscillation- show thirt the r-ruimum valges of

2. A solid sphere of mass 3kg and diameter 020m is suspended on a wire' Find the penod of

an*ut* oscillation fr" J""U di+lacemenJiitft"'tonlo""f constraut of the wire is

6xl0t'[m/nd. ..

3- A.sting irus tin - mass density 530gh an<t tension 50N. We Serd a si,usiodal wave

with &equency l{o]flTand arrplitude 6.5mm qlong tbe sting. At what average rate does

the wave t?nsport energfl

4. what are Newton',s ringS? Give tbe -necessary theory for the daermination of refractive

of liqurd usne Nelon! *r-*UO*

what'is double rcfraction? showrhatlinearly and circularly pol*i'"d liglrt are ttre special

. cases ofelliptically polariued light

5. Light is incident normally on a garing 0'5cm wide'*iP 2599^l':* Find the angular

. qaration fo,ttr.p.inciple nn:rimaogtwo sodium lines (Ll = 589'0nm and l'r=589'6nm)

6. Show that diameter of the circle of Isast confusion is independent of the focal length of

lens in the case wher object is d infinity:

T.Twolensesoffocalleflgth+5.5cman!+a.Jcmareseparatedby-afinitedistance.Findthe' 
;;rtu#pi";,pi" pai* riii{ffiriation satisfies the condition of achromatism'

8, Define optical fibeuDerive the otpresstons for accep-tance angle and numerical aperture

of optical fiber.. :

9- prove tllat the electric field due to a short dipole at a point on axial line is twice that on

OR

Discuss Gauss's law in eleckostatics. Find the electric field 
-intensity 

at a point outside

and inside the r"if#;;;;;;;;;*""ducting sphere of radius R-

tl
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: '- istance R- After how

10. A capacitor of capacitance C is discharged througlr a resistor of res

nrany time ,oo** it ti" 
'io"a "nogy 

% of its initial v1'"' 
. ^. ,

ll.Discussamicroscopicviewofohrn,s,lawandshowthatrcsistivityofaconductor,ts
independent of the extenial el€ctnc lrelo'

12. Derive the expression oi rnagnetic flux &-nsity at a point g-r- q" a:ris of a circular coil

carrying crnrent *# ir;ffi;;i;r. Edl"it ;;;'the coil bebaves for large disunce'

OR

cdl errcrgy density and the magrretic energy density are proportional

,;tq""* 
"f 

their conesponding fields'-

13.Deuteronsincyclotrondesgibeacircle.o|Saius.0.32mjustbefueemergingaomdees.'The 
frequency of trre 

"peria 
emf is. 10 lry;' 

il; [-fl; densr' of the magretic fieltd

and velocity or aro[io*. emerging *t-oi-,r," cyclotrons' (Mu"s of deuteron rs

3.32xloa7kg) r

14.FindanexpressionoftheselfinductarrceofatoroidhavingNnumberoftrlnp,radiusr
and carrYing current i'

l5.Themaximumelectricfieid20mfromanisotropicpointsourceisl.5V/m.Detenarine:

a) the marimum value of magpetic field

b; are."g"intensity oflight

c) Power of the source

16. Prove that ihe €xrergy levels are quantized'

potential well of width a- r*

when an electron is confined in an infirrite

*

+

:
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/ Cardidates are required to give their ansrwrs in thcir o'rn words as fa as practicable'

/ AttemptAllyxtiots-
/ ,ltt ryestians crry eryal narl's-
/ Assmtesitabledataifrucessary' 

)w that they are1- Define point of suspension & oscillaion of bar pendulum & sh<- 
interc,baigeablc. AbJs6owthat 1p time Fiod will hminimum, vfien these points re
equidistance trom centc of gravity

Or,

what is dampcd oscillaion? Develop arelation fordarpcil frequency in LcR oscillaicn

H*J' dird the uderdamped, overdamped and aitically damped oscillations.

2.lnanoscillation,thcarylitudcdropstol/eofitsorieinalam.r|i|ucei50sec.Firdthe
rela:ration tim* exo,l6io trr. t l r.qoi"a r a*pri" amptituae to lle2 of the original

arrpliude.

3.ThercYelkatiotrtineforan€m'Ptyhallisl.5sec.With500audiencespresentinthe
hall, the ,"r.*.rrtio" tine falls io i.+ ror. Fhd the nurnber of persons present in lhe

hall ifthe reverteration time falls to I'312 sec-

4. A coa:rial lens q'stdn placed in air has two lens of focal length 36cm & 12cn separated

Uy u ai",* ce24crn Find &eposition of the cardinal points'

5. what is Newtonk Ring? How can it be used to daermine the refractive index of thc

Iiquid? 
. or,

Discuss the similaritics ft, difference of Youngis double slit interference & single slit

diftaction. toteo"fat" ttetAs"ustion to explain the formation of spectra by diftaction in

a single slit

6. Show the intmity ia the first and second order in a single slit diffiaction reduced

approximately to 45% and l-6% of its cenral maxima'

7- Two polarizing sheets are placed together with their tansrnission axes'crossed' A third

sheet is inserted betw;;ttr'em with iis transmission anis at an angle of 45o with reqpect to

each of the otir., oo. rird the fraction of incirtent unpolarised light intensity transmitted

bythe combination-

8. what is the fiber optics? Discuss the physics behind the optical fiber transmission. Derive

an expression foracceptance angle ofan opical fiber'

g.DefineelectricqradrupoleandquadnrpolemomentHence'determinetheexpressionfor- 
*fooi" field intensity duc to the quadrupole at axial lfuie'

Or'

State and prone tlre Gauss's law in electrostatics. Apply this law to determine the electric

field intensity 
"t 

u poini i"riae the uniformly charged non conducting solid sphgre'

I

I

I

I

I
I

I

{
I
I

I

!
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10. A paraiiei piate capacitor each oi rea l00cmz has potential differencc oi 50V anil

:- 
""i***i0opF, 

rf a s:ics cf dielectie consEst 5'4 !'q mse'rled lrelwee"n plate' find the

magnitude of

a) Electric field intensitY

b) DiqPlzicernentvector
c) Polarizationvector

11. Define Farada/s laws of electmmagnetic induction and Lerds law' obtain an expression

for self inductance of toroid'

l2..If the canier density of intrinsic Germaniurn at 300K is 2'29x1013/cm1' Calculate the

resistivitV at the same tempcraturc given that electron & hole mobilities are 039m1-ls I

& 0.19m1-r'ts 
I resPectivelY

13.CompareBiot-SavartlarvwithAmpet'slaw.Calculatethemageticfieldoutsice&inside-- 
d;i" ; long, straight wire of t a;* n carrying a steady cunrent 'I' that is uniformty

distributed ttlrough the cross-section ofthe wire'

14. A lbng solenoid of radius 2crn has lxld turns Per meter and carries a sin,soidally

,aryini current I=5sinl00m, where I is.in amperc f t lt in second' Determine the

magnitude of induced electit field at a radius rl cm & r = 3 cm from its central a'ris'

15. What is Displacement current? Define and derive the relation of poynting veclor in

electromagnetism.

16. An etectron witlr an eBergy of 8ev is incident on a potential barrier which is 92eV high

&0.2nmwide.

a)rvbatisthemar<imtrmtransmissioncoeffrcientthatthcelechonwillpassthroughthe
bauier?

b) ;rh"t is the probability of transmission that the electron will pass tluoughthe banier.

***

,i
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/ Caodidates aerquired ro give their msms inrtrirbrmumrds as far as practicable.

J Attqnpt AII q,?^rtions.
J 4l Etesliotts carry equd mwls-
J Assttne suitable data ifneccssary.

l. Derivc an or;ression for the time paiod of a physical FndtrItIB md cstablish the
- 

;ia"lr*g"abiity of oe centcr of oscitt'aion ana srspension'

oR '-

Girre the necessary tbcory of forced electromapetic oscillalion and deduce tb conditioir

for resonance .tdi#;L IcR series circuit with s sourca

2. write do.,rm &e chractcristics of simplc harmonic progqssive waw' Dcrive an

aryession of energr of a pogressive wava

3. A sfring is stretched by 5 crr wJren a load of lkg is suspe'nH.p the lowr and (upper

qd of sprine i5 fixe+'what will be&e *-i*r, velocity of object if itis Pulled douTn

n ttto Uy Sil forn equitiUriun posirim and then relcasd?

4. Two thin lenses of focal lenges f1 and fz seprated bf 3.iliflncc 
d-have an cquivalent

focal teng& O:m J-Uotn-terd se of same materiA' The combination of lenses

satisfies tfr" 
"ora;tioi*of 

ifr**ti*. *O.ioi.ization of splerical abcrration' Find the

ralueof f1 and &.

5. E:rplain. thg formation of Newbn',s ring in reflcctcd system of monochromatic ligltt'

prove that in rencctJ tieiidirra"o otlre aart rings are proportional to the square root

of natural numbers

ox

wtratisdoublerefractioiioflight?UsingttEconceptofdoublery{actioushowthatthe
plane polarized ligfrt ani;ffity ;[tt*d Sght are tbe si'ecial cases of elliptically

polaized light

6'Aplanetransmissiongratingofwidth6gh5000lines/cm.rindtb€resolv,rngpower
of grating ro, "*o# 

ffi;:rd;;G" t*Arttt unavele'ngth diffsrence tbat'can bc

resolved for Iight ofrravclenglh 5000e

?. A plano-convcx Iens ofradirs 300 cm is placed on an oplically !a class plate and is

irl,srirnted by *or;;;;;t; fig5, The 1ir."t* of the i6 dark ring in the transmitted

;t,"; 0.d cu- Calculate the wavelengtlt of ligbt used'

g. Differentiate berween LAsER anit white light why the light i" He-Nc laser is produced

from Neon and not form Helirm?

9. A ring shaped corductor with radius rt caries a charge a uniformlyjistitlted around it'

Find the electric fi;;;irJ, ar ur, a*ia point of ring at distancey fonn ths centre'

OR

Defme capacitance. Give a general method to calculate capacitance of a capacitor' Find

"*pr"tsion 
for the capacitance ofa cylin&ical capacitor'

Errm'
t$lItrrltrE
32Prssl}{ar[sProgremmc
3hffi.I
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l0.Anelecficdipoleconsistsofchalgcsl0pCanrl-l0pcsepanredbyadistanceoflrm.
what is the modmr'r torque .,rycricnccd ii,u" arp"r" ifplaced in the'rmifomr'-""o0'

field of intcnsitY 400 Ylcm?

rr. calcuratc the (r) mean free ti*" 4 *]"ffi ffi,fifip*#-#T;$ff--- 
mnduction electrons in coppa Uavinq-31

1-7x10{ f}m. Charge o{ elccton 
'n'10''i*[-;; 

of 
"l""tron 

9'lxt0'3r k& effective

.P".a of U""*' l'6x106 rn/s'

12.UsingAmpere'slaw,calculate&emagrreticfeldinsirleoutsidel3ttonthesurfaceofa
long current carryini conduclol *1]ti:^t:6;a gruptt-between themqgnetic field and

the-distance fromthe center of lhe conductor'

OR

Showthatrheenergyperrrnit]o]y*"inanelectricfieldanrimagneticfieldare
it"p.ni*"f to the sguare of their fields'

13. A series circuit has 25 ohm resistance an! 0.1 henry inductance' wlutwill be initial ratc

of increase or t"'"oiiiii'" "i'"oit 
tont*o' ' 

'r'xii"'ay 
source? Whatiime is rcquircd

for the current to attain a valrrc of 100mA?

14.Atryireoflengthlcarriesacurrent/.Ifthewireisfomedintoacircdarcoil,thenthe

marimum torque in a given magretic field B developed for a single mris , = $m

15. Write Maxweli's equations in integral form' Convert them into differ€Elizil form'

16.Anelectronisconfinedtoaninfinitepotentialwellofsizes'5nm.cdhtatethe2crloTg
shtc energy of rut ii""tt"t qS nO;a; frequancy' Given: Plank's cor

ir, *.tt Jr"r""*n = 9' l x 1o-3r kg'
t*t

i

'ii
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/ Candidates are rquiletl to give their an$,Fers in their oum uords'as far as pncticable.

{ Attempt Allquestions,
/ AII guestions cury eryal narks-
/ ,4ssume suitabie data ifnecessary.

I- Define torsional pcndulum. Derive an expression for its time penod- Explain why the

time period of &e torsional pendulum rernains unafrected even{f.the amplitude is large.

OR

What is a dam@ EM oscillations? 'tthich factor in the circuit is responsible to produce

suctr a motion? Derive a differential quation for this motion and rrrite its solution lVhat

will be the remedy of such motion to make it smooth?

2- A meter stick srings as a compound pendulum wben nrlpended from ore of its end-

Calcglate (a) period of the oscillations and (b) quivalent length of the simple perdulum

that would have &e same Paiod.

3. Mention tlre conditions for good acoustics of a hall and derive an e:qression for

rwerberationtime.

4. Why Newton's interference fringes are circular? Daive an expression for radius of the

Newton's ring due to ttr transdtted lighl

OR

Deline dispersive and resolving power of a diffraction gfating. Daive an orpression for

the resolving power of the grating baving N slits.

5. A plane transmission gating having 5000 linedcm is rsed to obtain a sp€ctrum of light

from a sodium la6p in the second order. Calculate the angular separation between the

two sodium lines whose wavelengths are 589 un and 589.6 nm'

6. Calculate the qpecific rotation if the plane of polariZtion is turned through 30.5"

traversing 25 cm l"ngth of 10Plo srgarsolution.

?. Define an optical fiber and mention its types. Explain arg numerical aperture and

acceptancs angle for the optical fiber and derive the expression to establish a relationship

between thern.

8. Dispersive powers for crown anri flint glass lenses are 0.015 and 0.030 respectively. How

can you desigp aa ackomatic coBtac* ofthe lenscs of focal length 50 cm?

g. What is an elecric Quadrupole? Derive an expression for &e elecEic potential at any

point on the axial line at a distance 'r' frorn the cente of a short Quadrupole. Also, show

ihat the electrie potertial al t\at Point is inversely proportional to l.
OR

Discuss the modification of Gauss law due to tlre presence ofthe dielectrics and derive a

relation among displacement vector, polarization vector and the electric field.
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10. A pardcte of charge -g and mfls; m is placed midway between trvo eq3al positive ctrarges

qo of s@ration a. lfifr negative chigg executes SHM belween tlr positive chargcs,

then derira an expression for ihe time period ofthe oscillations'

,. calcutate the mean free timc and mean *r:"$*]#"&YrPI:31I"L*iiffi
electrons in copper rvith number -density 

of t

l-7 , 10{ ohor-*.(" ='i;; l'-"--c, n" = g.t , l0-3r kg and effective speed of the

elecEon= 1.6 x l0onls)

12. Define the cyclotron and cycloronfreguenSl. show that energy of a charged particle in a

'" 
il;;;s ina"peoer"* tothe oscillating electric field'

OR

StateAmpere,slawinmagnetisrn.Calculatethemagneticfieldoutsideandinsidea
currctrt 

""trying 
long staight eonductor'

l3.AninductanceofaninductorLconnectedtoabatteryofemfethrougtraresistorof
resistance R. Show that the p.d. across the induclor after time t i, V, = ,"@}. At what

fime the p.d' 
".ro,, 

*oi'auJtor is equat to &e p'd' across the resistor such that i = ioD'

14.Whatismagneticfluxdensiryatthecenterofacircularcoilofradius2crnarrdwith20
turns carrYing current of l0 A?

15.WriteMaxrvellequationsindifferentialform.Sateandexplainthepointingvectorand
theorcm.

16.Whatisthephysicalsignificance.ofwavefirnction?DerivetherelationofSchmdinger
wave equation in time dependent forn

t*l

4.
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/ &Ddiddcs aergfud to givc tbeir amsuars in tlnir ovm umrds as fu c practicabte-

{ Ata$ta
t npfrsttres iD*-tbitdrcac FnIl Morb-
I nswrp srn & bdn*.ce.ssory

t) Mpcc the&cp:fiiofa simph lrrrrronic vibraim. E:rphin wlry a lmdcd btrs is rnore

mmfortabbtbrruPyhr*

2) Exphin foaccCocEninxr wirlr ir diftremrial cquabn:lf,dtc thc rclation for th ttquencY

dpdrdcnt apti* rd harce givc a rurgh sluch of the rcsmance ctrrc
Or

Calartate &evtragrlrptitrde ofa sinrmidat sound rvave in ah of a @uarcy of l5 KHz 
-

,rd;*t Flr*dt,rgiWtnr2,uAcrsdensityofairis 129}g!m'' (5)

3) Giw an aedofledacousricproaicrticsofahall and dimtss fte iitethod to improvc thcsc

deEcts. (t
4) Erphin thc plfsirl mcalring of Disparsive and rcsolving Poncrs of a Grating' Tno sPcctrat- 

li*s t"re *"iqto f ana f+Af reryecrively where AI <4- Shorv that thcir anBrrlar

separation AO ir r grding $c.gomctcr i, ag # whcre'd' dnd 'm' arc grating

.t(*)'-r'
denentsandm.ofcdarrespectivcly-' ' (2+3)

Or
In newton's rhg ctpclimcnt, 'Ccnfal spot is dark in rcflccted systern'and "Fringcs get

closa as the rn- ofsder increasef erplain Is it possible to makc cenral spot bright in

rcf cctad sy*eor? Hso hou/?

, A soap fi1n Sttgi cor rhick is viared ar an angte of 3f to tbe normal- Find dre

uavetengrh 
"f6.ri.ibi;;ghtwhir; 

will be absent from the reflected liglrt ('

6) Light ofwavehngfh 58&trt falls on a calcite crystal Ofccrtain thie*ncss' Thg emerging

ligbt is cirarlar ly plxed. what mrst bc thc thickiress of suctr crystat? (5)

7) Calailatethe focal lcngth of combination oflro thin tcnses of focal lengtlr fr and fi
scparated uy a a;srance:a;, nnO rf,"p"tition of nro princrpot points' (5)

(r+.2)

(3+2)

(3+2)

8) Trae the ray diagram that strowsthe propagation of tight'thmugh the scp and Sraded

oprical fiber. Wrlr tfre importancc of seli-focusing in an opiical frber. $+Z)
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9) Cnarge oiuniiorm dcirsiry V32pCi#-ft:i tYt*'o&ir;tiiigsriiid spl'erc of#iusof 5'0

crn.ftird is thc magrritrdl of Uo a.ai. Iield a) at 3.5 .fi b) &0 cm &om the spherc's
(5)center 

or
Tno largc parallcl platcs are scpar*od Uy a lislncc Of Y'm" dTo lrave 

eeual ht
oooosire clurges trrrt cnr"tc * a.crtt frcld in the rcgion b*rmr thc ptatcs An alpha

ffi;i*J;r u" c, t* o.egrl,ekgry released from thc posirivblychargBd platc' and

;;i-k", l";"grtir"ty 
"r,-g"a 

plac 2t i 06 sec. talcr. Assuming that the electic fi eld '

U*wccn pt"tcs E *ifJ6 gll pcrpcndicutar to thc Plateq wha is the srtngth of elcctric

ficld? (t

l0)Cahularethepotentialatapo'int&'cioauniformlincofchargsofkngthLaadisarrceD
fmm its onc end *U.fl Uo i't tt" pcrpcndicular tine' (5)

I l)Explain how clcctric anergy is storod in a capacitor ard &rive an ogrcssion for encrgy

density of ctectrie fisld. (2+3)

12)ExplainsuperconductivityaoditstyPcswithexamples.Writethediffercnce(s)bcnreen
super conductor and perfcct conductor' P+2)

13) If a tcst charye revolves round a circuiar path of radius EJcm wlrere tlle magnetic field

increases at stcady rate t l 3TIs, calculare thc magnitudc of induccd electric field at a noinl
(s)

12.5 crn?

14) Derivc cxpression for inductances ofa solcnoid and toroid' Then show that irductance 
" 
*" 

,r,
. pnopcrty ofdre coil'' 

Or

whar is Hall Effect? Itrite is importance. show that the hall coeflicient RH = -l/ne' where

ffy,iffiti,Jo.iro*n meanings' (l+l+3)

15)The Sun detivers about ldWml ofanersl to the eanh's surface thmugh EM radiation

calculatea)thetotalpo*'"'in"iO-ton"'oofofd;mcnsionsSm'*20m'b)Radiation
prcssure aod for"" 

",",tJon 
ttt" *q' *rning roof is perfect absorber' Q+3)

16)Abear'nofelectronshavingenergo|o:h3evisincidentonapotentialbarricrofheight4cv.
.lf rhe widrh oro" u"rriri t zon i, cacuute rhc percenrage transmission of thc bean througlt

the banier. 
(5)
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/ Cardi&tes re lquird to givc.thcii answcrs in thcir orm uords m far c practicable./ AnenptAtlrycstbhr..
/ AE qtestiom cory equbl mob.
{,Ltstotu stit&Ie bo ifnecessry.

I' Derirrc the rcsiryoapc condition in an LCR circuit Bricfly cxplain the quatrty factor and
hcncedrotrtheqrnlityfmtorwill bc higherif $e'band width ofthe cirquit is lowr.

2.. ulhat is ultrasoud? How thcse waves arc lroduced? write ttre fieids of major
appticaion of tiltrasound.

3. Show &at ibc wave equation of a tanwersc wave in a sting is .

t
I

I

Eram. tsack

Progreurmc BCE BGE BME PalgMrrk 12

Ycer/Fert vV fimc 3 hrs. 
_-



t!f,t t:
!.

Itt

I

ll.Aparallclplatecapacitorcontainswodielectricstabs(ofequaldirnensions)ofdielectrics'' ii,;;irl ,n"i" i" ng,* betow (i) Find rhe capcirance in eadr casc if A is the area

"i*.u 
pl"" (;D r[, ="2 and Kz = i, what u,iu b€ the raio of the capacitance in two

GAi(xL

12- A p.d. of lv is applied to a 30.5.m length of copper yuc (diameler.!-.02 ineb)' calculate

(i) The c,rrent (ii) Current derrsrty (iitThc electic field strength (Givcn, Resistivity of

*ppgtol-7xl01Qm). ...,-...'.
t3. Discgss 

'the 
Hall Efrcct. D€d; (D Hall voltage (ii) Hall cogffilent and Gii) HalI

resistance.ErplrirfutthtHallresistancelcadstorhequanilmHallelecl

14- Derive an 
"*pr"rrion 

for thc magretic flux density inside a.long solenid, Carrying currcnt

' i, 
", 

a point nearits center'

OR

Derive an cxprcssion for growttr and dlcay of current in inductance and resistance circuit'

15. prove that charge conservation tleorem with the help of ma:twell's eql4tion of

16-Usingt}cuncertainlyprincipJe,c{culatcthe-minimumunpertaintyinvelocitywheb'anr electmn.is conlinej to u.uo* having a rength .lnm. Given,.trl : 9,1*t0it Kg;
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/ Candidates are requird to give their answers in their orrn words as frr as p:acticable'

. /. Auempt tlll gt*fiotts-
/ AII qaestions carry equal muhs-
{ Assrnie sttitoble data ifnecesrory.

l.DescribeL.Coscillationqualiutivclybyusingnecessarycircuitsandgraph.
OR

Define the rermi sliarprrss of resonance and qualitv factor' Derive the relation of qualiry

factor in terrns of band width. 
.

2- Define tranwerse wave. Dcvelop a differential equation of the wave in e stelched string

Exam.

Level BE FnBMarks EO

32Programme
BEI-BDLBCT,
BIME.BIE.B.Agi. PassMarh

Ycar/Prrt yl 'Iimc 3 hrs.
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i0. Define the iircc eie*:tric vecl'ois E'P'D and de'relop a r"-latroabetwecn them-

OR

Acylindricalcapacitorhasradii,a'and,U.Showt}rathalft}rencrglrstoredlieswiihinthe

cylinder whose radius is 
' = .li6

ll.Whatwillbeihecorxluctivityofsodium.metalhavingatomicr*eight22.garrddensily
1.013 gn/crf?fut:fiil"i"*" "r*aium 

metalttl:tn"^T' 
, ,

tZ..What type of trarticles'can ts'a"""t"n1ed by a cyclot'ron? Erpiainrhe wo*ing of

'" 
;.];;'# synchrotron with their differences;

OR

Differentiatebetwe.*e}ecromagneticinductionandself-induction.Developan
;;;;;i"r self-iniuctance of a teroid'

,3UsingA-ryT-'r:::ff.,j:[,-T j;fl:,;I"l'#f tTHf "#1:]*'"?,$:T#,:
Iong current carr!'lng conuulrvr '":::-:- t--
J;ri*." from the center of the conductor'

!4.Determine the e,rrrgy stored in an indrrctor'.Also' determine the energy density in

t5.A radio s'ave transmiis 25 W/m2 of f:*:t ner''unit 113'P"'iot 
surface are'a is

perpenCicular to tt'"tti""tit'n of propagation.of tht wave' Calculate the radiation pressure

oE ir arr,r rnaxiuririr: 
j:;;i-;J;;-*',i"t field associlted lv=irh]he.lvl,lq' j . r

,,i ;;;';"'*" ,,*u"-nces of u'avc-functioh? us"ns,1fe iave.firnction 'derive and 
1

'' illll,SJ"H;.ffi;;;;q.t,sct'oa,n1;;save!Tei:,. I '
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Sabject: Physics (5H402)

r' Candidates ue required to givethcir arsrws in their ovm words as far as plaaicable.
r' lnenptAllquestion -
{ AII qzllestiorls cory cqual ;rlar'lr:,-
r' Asnne suitable futo ifrciessry.

l. Defme cdnters of srryorsior and oscillation of a compound pendulum ard sbor that they
are interchangeabla Whatlcngth ofthependulum has its minimum time period?

AR

Define SHM- Derivc the expression for energr of SHM. Show that the KE and PE of
simple harrronically oscillating objcct changes with time however ttre total energlr is
invariarn

2. What is LC oscillaion? Derive the ditrerential cguation of frce oscillation ad compre
its solution with mass ryring q/stem.

3. What is piezoelecrric etrer,,l/l Describe the construction of a piezoelectric oscillator for
the production ofulrasonic wa\res.

4. Explainhow interferenee fringes are formed by a thin wedge shaped film examining by
norrnally rellected light, Derive a relation for the fringe width on such.systan of
interfercnce Ainges.

Whatis double refraction? Exlain t* # *o use the phenomenon toproduce linear
polarized light and circulaly polarized light.

5- A diffiaction grating used at normal incidence gives a line (540 nm) in a certain ordcr
superposed on $e violet line (405 nm) of the no<t higher order. How rlany lines per cm
arc therc in the grating if the angle of diffraction is 30?

6. In Ramsden's eyepiece a coaxial lens sysem is used. Tbere are two lenses in air and are
of equal focal lcngth of sepamted by a disunce 2ffl. Iind positions ofthe cardiml pornts.

7. Discuss tbe physical signifcance of numerical apertue (NA). How docs it depend on
refractive index ofcorc and cladding?

8. Calculate the thickness of doubly refracting ptate cagable of producing a path differcnces
1

of I Uetoeen extraordir-rary and ordinary rays of wavelength 5890A. (Use po = 1.53;
4

9. What is an electric dipole and dipole moment? Show rhat electric field for a short dipole
drops invcrsely to cube of thc disrance al any poim from the dipole on an axial line.

What is an electric qudnrpole? Calculate potential forpoints on the axis of tha qudrupole.
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l0- Two point charges 6pc urd -24pc xe l8 cm apart in air. Locate tbe positions'of rcro

potential on r}re lincioining the chaqcs-

Il- Two capacitors having c4rcitancc 25;rf ard 5pF ae *ry$ in poallel and charged

wirh a l00Y p"*.r *foty. calculale tk total en€rgy stor€d in the tvro capacitors'

12. What is supercondpctod? Explain criticat magnetic field. Describc tbe characteristics of

superconductor.

OR

Explain Biot-savart trrrr- show ttrat a current carrying circular coil behaves as a magnetic

dipolc for a large distane

13. Explain meaning of self induction- Calculate inductance for a solenoid and Toroid-

14. Dcuterons in a cyclotron deseribe a circle of radius 0.32 m just before emerging from

dces. The frequency of tbe applied emfs l0 MHz. Find the flux density of the magrretic

field and the energy of deurcrons cmerging out of the cyclotron. (mass of deuterons =

3.32 x t0i7 kg.)

15- What are Ma:cwell's equations? Using Maxwell equations derive electromagnetic (cm)
- - 

u,ave equation in dielectic medium- Frove that em wave lravels with velocity less than

velocity of light in srrch mcdium.

l6- A non relativistic particle is moving three times as fast as an eleclron- The ratio of the de-

Broglie wavelengh of the particlJto ttrat of the electron is 1.8t3 x I0{. Calculate the

mass of the particle-

J
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/ Candidates are required to give fheir answeni in their own words as far as practicable'

/ Attempt Allglr.stions;
,/ Alt guestiors cory egual rmrk-
{ Assume suitoble futa itnecessary.

l. Define comporurd pendulum- Sbow that the modon of torsional pendulum follows angular

SHM. Use it m find modulus ofrigidity of a given wirc'

OR

.- ,)

'
3.

4.

J.

6.

1.

E.

9.

Prove that LC circuit is an analogy of spring mass system- Hence prove thal maxirnunt

energy stored in the capacitor is egual to maximum enerry stored in inductor-

If the relaxaion time of a damped harmonic oscillalor is 50 sec. find the time in whieh the

,,nr,,** falls ro {Umes the initial value and.r"q of the system falls to }orits

initial valw.

A room bas imensions of 6x4x5m. Find (a) the mean free path of the sound wave in the

;; &t ,h. numbcr of reflections n*t s..gra lnade 
by sound wave with thc walls of the

room. (Given, velocity of sound in air is 330ms-')

Writc down the conditions for interference of ligit? Give the necessary theory for the

interference in thin film due to reflected light'

OR

Describe bow will you prodrrce linearly, circutarly and elliptically polarized light' Explain

with mathernatical calculation

A grating with 250 groovedmm is used with an incandensent light source' Assume visible

spe"ctruni to ong" io wavelength from 400 to 700 nm. In holv many orders can one see

the entire visible spectrum?

Newton's rings for.med by sodium light viewed normally- What is the order of dark ring

which willharre doublethe diameterof 50'n ring?

what do you mean by popularion inversion and purnping? Describe the working of He-

Ne laser wi& the help of energy level diagram

what is clromatic Abenation? show that a single lens is always accompanied with such

aberration. Discuss in brief how can we rninimize chromatic Aberration in the

combination of lenses.

Derive an exPression for the electric potential at a point P at an axial distance x from

center of the ring of radius'a' and linear charge density 1.. Hence develop the expression

for electric field intensity at the same point-

OR

Prove that the electric field due to a short dipole at a point on axial line is twice that on

the equatorial line.

Eram.

Lcvel
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i0' Charge of uniform volume density p-= 3'2'FC/ml lills a non conducting solid sphere of

radius 5 cm. What i, #;";i*d" if ,f," .ti.iri. field 3 cm from the sphere's center?

I l. A parallel plate caPacitor has a capacitance of 100 FF' a Pllte 'area 
of 100 cmz and a mica

aiiecric. at so ,ors ircrlrilt-Jiri.r.r". catcutate t") i in the:mica (b) the free charge

on the plates and (c);ffiH;;;;io". "r,"rg.. 
[Dieiectric constant for mica' k = 5'4]

12. whar will be rhe conducrivity of sodium metal having electron density 2'5xl0z8 m'3 and

' -' 
retaxation time 3x lO-l'sec?

13- Derive an expression for Hall Voltage'-How do you differentiate the type of charge

canier from tt e ,esuft oiUutt op**J"tf What is Hall resistance?

OR

DerivetherelationforriseandfallofcurrentinLRcircuit.PlotagraphbetweenculTenl
and time and exPlain thc figure'

14.Aparallelplatecapacitorwithcircularplatesisbeingchargedbyvaryingclectricfiledof
l.5xl0'2V/m.s.Calculatetheinducedmagrreticr,.mirthediameterofttreplateis
iiO,, and displacemenl cunent of this condition'

l5.WriteMaxwellequationsindifferentialforrninfreespace'Deriveelectromagneticwave
equations in vacuum' Find their plane wave solutions'

16.WritedownSchrodingertimedependentandtimeindependentwaveequations.Prove
rhar rhe cnergy l.r",r:;; q*r,;r"a when the electron is confined in an infinite potential

well of width'a'-
*:t+

.l

1*.

f
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/ Candiilates are requir€d to givetheir answers in their ovm words as far as practicable.

{ AnemPJ All.questions.
t AII questiorc carry egaal marb'
{ .'Assume suitable dataif nec*sary'

1. write the differences between mechanical oscillation and e'm' oscillation' sct up the

differcntial eq,ation of damped hamonic meclranical riscill*ion Obtain the relation for

frequcncy of zuch o*iilffi. fmo explain the conditions for differenr tpes of damped

oscillation
OR

Defoe sharpness ofresonanse- Derive the relation for current amplitude of forced e-m

oscillation.

2.Whatarcthemeasuesofgoodacorrsticb,uililing?Showthatth€reverberationtime
decrease with increase in otuoOiog fu"tot* in a hall'

3. Two thin lenses of focal lengib fl and f2 lnarated 
by-a distance having an equivalent

focat length so 
"*. 

t"oiilio"tion satisfies the condition for no chromatic aberration

and minimum .prroi.J;;;;* Find the separation between the two lenses if both

lenses are of same materials.

4.hovethattheirrtensityoffirstmaximais4.54%ofthecenualmaximainFmr:rrlroffet's
single slit diftaction' 

OR

wrire the physical meaning of rlispenive power and resolving loYet of grating' show

that resolving pr-it a#trip"opot io*i to the total number of nrlings on the gatine'

5. Newton's Rjngs arra4gcment is rsed with a source emitting two wavelength l'r and Iz' It
" ;'il;;ilil";;e; rt* due ro-rr coincides witll (n+r)rh dark ring to l.z- Find the

diameter of nh dark;!- afi;;10f,.m,12 = J-sxl$'5 cm radius of curvature of the lens

R=90cm).

6.Aquartzcrysralhasrefractiveindicesl.553andl.544.Calculatethethicknessofa- 
;;;;e pmte for sodium tiglt of wavelength 58904"'

7. Explain &e terms stimularc6 emissioq population inversion, opticai pumpling and

*Jo*Ufe' Explain working pinciple of He-Nellaser'

8. A heavy circular ring ofradius R oscillates in a vertical plane about a horizontal axis at a

distance x from the center. shorr that tlre timc period is minimum r',rhen x = R
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oirire diPo'ie-

OR

A plastic rod contaios uniformly distributetl Q-'charee' The rod has been bent in 120"

cir"olar arc of radius '' ':H;#t' 
iig*t u"ro*' pioit tr'ut tlrq electic field intensity at

the center of bent rod is E = #

l0.Derivetherelationforriseandfallofcurrginchargingarrddischargingofcapacitor
through resistor' Pbt;il;;;; ""*'t 

and time and explain the figlres'

rr.rhespacebetween'io"o'**i:":"9::11;p*::1;Tt:,'""jl*:},}i1t 
j}#i

" 
;li{}i*i5 ii: ;Ti"3}$:IIH;;;';;; *a o"*'u"ir* 

.p"'l"*in" 
G)

it 
" 

capacitanc" ortnl ;"# d-i" *e charge q on the inner shell'

12what*,,11i1:t#;;"ru:m:x*:IffiTrIl-r:ff 
u,molon"""

rclationbetweenmo 
Ofr

Derivearelationresistivityofaconductorr:sinsmicroscolicviel.Fromyourresult,
explain *t'v *'i*l}y'ii"-*na**' ;;;" with necessarv with increasing

ternP€ratue' t-^- .L^ ,,^1,.o nf in

tj.Exolainlhephenomenonofselfinduction.Calculatethevalueofinductancefor(a)long

- *::gJ':Xf *"'*-"^TITP ror magnetic nux densitv ourside and inside

' " 
u long ro'igfrt conductor carry'ing ":"1:

15. Defrne Poynting vector' Prove thati =[ili)f U.' where the symbots have their usual

,r.;:ffi."* sipiricance of the wave firnction and deduce the time independent

Sctrrodinger's u'ave equatron'

r
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Candidatcs are required to give thEir aphalq.in,theii own words.as far as

{ Attqpi$qry*tiory..-
All qaestiorts er-ry eqtul ma*s-

Asswte suitoble data if nicessar;t.

l. Dfferentiate between bar pendul'.m and.torsional pendulurn Prole that there exists four

.:
Prove fbat tC circuit is.an analogy of simple harmonic moiion and hence provq iha!

' . maximum eoergy $;ietin e1ectriJiield ib Auat tc mdxistum energy siore{'in tnagnetic

.2-.:Ttr simple harmori{c motion, when the diqpldcernerit k_ry*"lt tl1 qnrtltuasr,wlat !.':,.,.-- 
;o6ofi of the toal encrgy:ii KE anti what fraction is PE?.Ai wliat displacgment is- the' - ' , .

3. A source of sor.md has a freguency of 256H2 and amplihrde of 950.'T, :i|",,ry" e:
en€rgr no* u** " 

,qrror'"* p." *. The veiOciq'. of sound in air.is 330 nils and

densityofairisl.zgkgnf- ; .

4. prove tirat iuterferarce in thin film of retlected and tansmiited light are complernentary ':1,.

to each other.

What is diffraction of liglt? Discrass *.Orr1,*.,O distnbrrtion with sp'ecial reference to

diffraction of Iight in a single slit-

5. Two thin converging ienses of focal lengttrs 30 cm and 40 cm rebpecdrely are?laceC co-

a:rially in ah se#a;ed by a distance oflO cm. An object is placed 40 cm in iiont of the

first lens. Find the position and nature of the image''

6. A 2fi) mm long tube and containing 48 cm3 of sugar soiution produces an optical mhtion

. of i l" when placed in a saccharimeter. If the speiffic rotation 9f *FT solutiorr is 66",

calculate the quantit-v of sugar contained in the tube in the fcrm of a solution'

7. InaNewton'sringexperimenttheciiameterofthe lOtrringchange-sfro1 t +-ocmtoi.27
. .* *t"n a liquijis introduced beta,een'Jre lens and *.-he plate. Calcuiate the re*active

: indar of tire tiquid.

8, Whar is an opical fiber? Show that Nugaicel aperture of an optical fiber is given by the

orpression, NA = prfff , whare the slmbqls cirry their usual mear,jngs.

9. Deterrrine the electtic fielC at a distance z on th-e glntral axis from the cerrter of a@arged

:

.'calgulate theporential at any point due to an elgctric djpole. Aiso, frnd thq p9F*I o4 . ,



+ti* *i
I

t $i

lo.over cedain rcgion of space the electic.potential is v: l5x-3x2y+I4#. riod the

exprcssion for the *,;;;;;;p"nents.of ihe elcctric field over this regrorl what is th '

,riefi; irrire fi#'r u'" po;"i P 
"hd 

has coudrnatcs ( i' 0' 2) m]

ll.Writethegeneralmethodstocalculatethecapacitanceofacapaeitorandhenee
deterrnine ,u" "up""itli}-lf 

, +rarcal capaciior of inner and outer fdii u and U '

12. Calculate rhe &ift speed of eleclrons wfrin 20 A c,rient is supilied thiugh a ccPper -' '

w*e of cross-sectiorir"ilu-i ;;til etectron density 1ff m'. :

i3.Deteiminerheerrergy.storedhanin&;ctor.Hence,.provethat.iheene.rgdensityin:'' ;;"ti. ;"ilr;;;lb; proportional to square of magretic field'

OR

: : i f".r reagneic fieid iatensity {ue to a circular coil carrying curreirt at
Obtair- an eliFessior -: -.---: ---

i 4. A ccpler siiip 3.0 cin ',,.'icie anii 2-C mrn thick is placed iri a' rnagnetic iield i '75T: if a 
'

. cr.inent of 15r) A ;r r-irpi,-, ,f.,t strip, calculate (i) Hail voltage a-nd (i1) Hall mObility if the '

number of eiecsons p.Jr"lt r"fil. is S.+"i62bml una 
'"tii"tit'ity 

ii i'72'tO-a ohm-m'

15.'Defire polnting vector' Picve that 3 =i(t-d)

16.|'bea.rrot]eieoronsha'iingenergy-of3er,.isincidentonapotentialbar:ierofheigli4

eV . If the r.i&h of the ba'i er is 20 i ; calculate 'the percentage 'transrnission of the beun

. *d'*'
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/ Candidates are requlletl to grvc their answers in their ovm words as far as piacticable'

/ Anempt All quesliorts-
r lA tiaestions cory eqtal marks'

/ Tsune stitabte daa d*:**Y'

l.Differentiatebetweenbarpendrrlumarrttgr.sionalpedulum.Usingatorsionalpandulrrm,
derive a rclatioo f* idri* of rigidity ofthe maallic wire'

OR

ComparetbedampedandforcedLCRoscillaior.Derivethedifferentialequationof
forced e,m-osciilauon Jcomparc it *ithdriven mechmical oscillation

2. Show that in a bar penduhm, minimrm time period is actrie.veti-if redirs of gpation is

eq,al to tbe di"**T;iilf *rp",,"i"; or poinr of oscillation fiom center of gravity'

3. Writc some features of acousrically good auditorium' Derive Sabine s formula'

4. Two thin converging lenses of focal len-gths 3 cm and 4-q *=?od'ely are placd

coarially i" .i, ,.P"fu; b;aAstance otj i*'An obilct 'j3'I"""a 
at 4 cm in front of

n 
"t 

l*i. Iae,atett 
" 

potitioL of the principat poioo *d.fl' 
TT"'.

5. wbat is polarization? Derive the relation for plane, elliptical and circula polarized ligltt'

AR

What are the cohererrt sorllc€s of light?Eow such soruces develop in lab? Show that the

squ.r€ of diasreters "iii" ";a*r 
firgLy the reflectcd tigbt of Ne$/ton's ring is directly

propotional to the nanral numter'

6.Dcfineaccq)tanceangleandnumericailnanopticalfiber'showthatNumerical
Ap€rturc 0{A): **i1Zt), symbols have their usual meanings'

T.InaFmrrrhoferSingleslitdiff&action,aconvexlensoffocallength20cmisplacedjust
afrer aslit of width 0.6 mrn If a plane wave of wavelength 6000A'jalls on slit normall'v'

calculate trr" ,.p*ior;i;-.* lhe second minima on either side of central maximum'

E.Calculatetherninimr:rrrnooflinespercf,ina2.5cmlvidegatingwhichwilljust

resolve the sodium lines 5890 'i a'a 5S96 i in second order spectrum'

9. A thin ring made of plastic of radJus R is rmiformly charqe| rvith linear charge density 1,.

calculate the electric field intensity 
", 

*y pol* oi* ola distance y from the center' If

electoon is constrainJ-i" * ir axial line oi,rr" ran" riog, show that the motion of
:

Disi:uss the behavior of dielectrics in a narallel 
lfate 

clacitot'1*:u.* u'T:"*-::

' elec-treistatic in dielectric, shol tnat6=qi*F ' whgry symbo-ls have their gsua!

meaning.

I
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l0.T;:ra pototial in a region betq'e€n x=0mandx=6misV=a*bxz uhere a = 10 md

b = 4yln..Detexmitr;-o the potentials "'1-;P' 
3m and 6n md (ii) the magpittxie and

iir."rioo of electric fieHs a x = 0m' 3m md om'

ll.whatarethecurtqltdersityandmobiliT?Explainthe.aromlviewoftheresistivityand
show that p = to'lo"i"J]Gg; symbols have their usual meanings'

l2Givegcneralmetbod.ofcalorlating.capacitanceofacapacitor.Usethemethodto'- ;;;;;;; "tp*it"'"" 
of a spherical c4acitor'

13. A toroid has number of turns 1250, intem;l radius 5i mr\ extemal radius 95 mm and

'- fi;;;t ofthe ring 13 mm' calculste the inductance

OR

A solenoid having an inductance of 5'3 pH is connected in series with a l'2 kO

ru;istance. If a 14 
'iffi;;;"ry:"-d:.[Jss 

ttre pair' how long u'ill it take for ttre

a:neat through tr'" "t]Ito''io 
reach 8ff/o of its final value?

l4.ExplainHalleffect.whatresults.YoucalldrawfromHallexperiment?obtainan
expression for the uatt vottage in u 

"rrrr"nt 
ca-rrying specimen placed in a magnetic field'

ls.StateMaxvi,eilequationinintegralform.Convertthemintodiffererrtialform.Explain
each of these equations'

16.AftEeparticleisconfrnedinaboxofwidthL.UsingS6sprlilrgerwaveequationfindan- -- 
a*pression for energy eigen value'

i**
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/ Candidates are rcquiredto give their auswers in their own words as far as practicable.

/ Attenpt&$esrlplns
r' Anqaestiitts wry cqml marks'

I Assne sitable futo dwcessary'

l. Derive a rclation to find the moment of inertia of a dgid body about an axis passing
-' 

ttmrgft iB ceuter of gravity using thc torsional pendulum

OR

what is resonilce? Formulate the dilrercntial equation of forced electrorragnetc

osci[ation..Theo determine the ocpression for resonant frequency'

2- A stiEg has a linear deasity o16ZS ryltand is stetched lth.a lension 
50N' A wave'

u&ose frequency *d;;iil;; rr" r?on a,d igmm respectively, is travelling along the

sting. At what ur,""g" ot"-it the wave transporting enffgy along the sting?

3.Whyisitimporlanttostrrdythereverbcrationtime,beforethsconsbructionofaCirerna
Hall?.Derive ","frtilo 

ioi't""oUeration time based on absorption coefficient' volnme

*a s*fu"" ut"uof&e hall'

4. What hapPerr to the energy whgn ryrcs pefectly cance! to each other in interference?

r;.i*ttr'."efu"* r*tlint*'*T; bv reflected light'

Show that the diameters of the Newton's rings lYhen two sr:rfaces of radii Rl and R2 ae

placed in contect "* ,"r""a by the relatioo (tn,xtn, = (4nxJd2J, wherc n is the

integer nr:mber ofthe fringes'

5.Agratingwith250groovcJmmisq{wittr,anincandescentlightsource.Assumethe
visible spectrum," rig" in wu"Ae"gtir fiom 400 to 700 nm' In how many orders can one

see the entit" ,istte sPectnm?

6.Define.thepolarizationoflight.write.itsimportanceindiffereEtopticalinstruments.
Derive the relafii* f* tU" fUiir"ss ofginrter wave plate and half wave platc'

7. Two thin couverging lcnses of focal length 3crn and 4crn respectively are placed

coaxially in ah anit rip"r"a-Uy-at** otlZ*- An object is placad 4cm in &ont of fte

first lens- rina tu"poritioiortir" nu*t" of the i-age and its lateral magnification.

8. A glass-clacl fibcr is made with a core gtass of reaactive index I '55 and the cladding is

doped to giu" 
" 

t"."tiJt-irra** ditreneo'ce of 5-5xl0a. Deterrnine (i) Cladding index (ii)

the critical internal ;fl""d aogle (iii) the o*ernal critical acceptance angle and (iv)

nuraerical aperture (NA)

g.Aparticleofcharge-gandmassmisplaccd.midwaybetweentwoSylpositivecharges
qe of separation rt. If tL nsgatiyg .hTc" :s is displacec in perpendicular.direction to the

il;d#;s-rh;; *6;1"*i4 Show t6,at the partiile describes a SHM with a period'

r - 15"*nU'-I ego
OR

Calculate electiic field at any point is a:iial distance due to a dipole and a quadrapole'

What conclusion you can dravr from your results'

I.
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"H&;1:'Jffi#;trffi:'ffi'":';'il;'r'rrom 
rr* "viid

il; , = ; 
vrherc p is tbe volume cuarge dcnsitv'

11.A cylinddcal capacitor has radii a ad b'' S-how that half the stored ele'-tic potential

energv lies *ltt'io u "iffi --it* 
** t: t': s6

,, *r-'*l***tdll ""*in* 
i: **'**' From this retation explain the

rHrl[:;;fi :fi:iffiffi 
::trffi -.,iffi #"T:1"ffi]-r#s1

between radial distat

,' 
:H:;;l *Xffm#;ffi*m X**::tm':* 

*" serr-ind,c'li ou or

State.AmP€re,slaw.Findthe.exprrerssionsiormaPedcfieldoutsideandinsidethelong

,,il:,lffi fl ffix;"'*t*Fi#,ffi [if$'"tr,q,il##;H*uof Plane elecEomz

electomapetrcw

r5Derive *o*1*ffi;ffi1.Tl"ffi 'L"E;

dimensional Poted
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{ Candidafif_are rcguired to give their answers in their own words as far as practicable./ AttemptAll qaestions.
/ Allquestiowcaryequalmulrs. .

{ Assumc suitable datatfnecxsary.

l- Dstinguish between Aec and forced vibrations. Write the differsntial equation of forcd
oscillation- Determine the amplitude of oscillation for forced oseillition and hense
e4plain sharpness of the resonance.

OR

Define Tmlrle haslonic motion. Show the average kinctic energy is half oft the total
€m€rg/ of a paticle ereeuling simple hannonic motion. :

:,i;2- A 2pf capacitor is charged upto 50V. The battry is disconnected ard 50mtl coil is
cmected acmss'the caprcitor so that LC oscillation to occur. Calculare the maximum
value ofthe cutr-cnt in the cirarit.

3. Ihe elastic limit of steel forming a piece of wire is cqual to 2.70xl0s pa. What is Lhe
naurimum speed at which hansverse wave pulses can propagate along this wire without
orceeding &is stess? (density of steel:7.g9xld kd*)

4' Miat are Newon's rings? How can you use ttrese rings to determine &e refractive index
of agiven liquid?

an
Disctlss the phenomeaon of Fraunhofer difkaction at a single slit. Show that the relative

iirensities of the successive maxinog 
^* 

t fr , fi . .... :..

5- l*, :{r:t d:rgtt 6000 A falls normally on a thin wedge shaped film oi refracrive
ider( I -4, forming &inges th*t arc 2 *rn apart. Find the angle or*re weage.

6. Ifthe plane of vibration ofthe incident ircam makes an angle of 30" with the optic axis,
comparE the inteasities of ertaordinary and ordinary light.

7' Stpw that the diarneter of circie of least confirsion depends on the diameter of lens
fPrture alrd dispersive poller of the material of the lens but.is independent pf the fccJ
Ierglh ofthe leas.

8' An opticai fiber has a numerical aperiure al A.22 and core refractive index 1.62.
Derermine the acceptance angle for the fibcr in a Iiquid rvhich has a reftactive index of
1."5. AI-eo, deterrniae the tactional refractive index cirange I -
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9- prow thai cite.tric ficid duc io a shc,it dipoie at a;i'ral point is t*ice 'Jiat at e,1-,iatoriai -point'

10. A capacitor of capacitance C is discharging throug! a resistcirof resistance R After'how

**.Vti." constants is the slored energy i/8 of its initial valrc?

I l. Give a general method to rnlculate electric fieid and potential due to continuous charge

distibu[on Using your method, calculate electric field at an equitorial distance y due to a

loagchaged rodhaving linear charge densiry l"

12- Considg a circular coil of radius R carrying cwreirt I' Find the magnetic field at any '

'-. 
*i* o"ttt 

" 
axis of thc loop at a distance z from the center of the loop. Show that the

iir",rto curetrt carr,ving coiitehaves as a magnetic dipole for large distance'

13. in a Hall Effect experiment, a cur€nt of 3.2A lengthwise in a conductor I '2 crn wide, 4.0

cm long and 9.5pu thick produces a tansverse Hail voltage (across the width) of 40pV

o.U* u"*"grr"tc nem of t.af is'passed perpendicularly through the thin conductor. From

this date, dnd (a) the ddft velocity of the charge carriers and (b) the number density of

charge carriers.

14. Derirre an expression for growth and decay of current in LR circuit. Expiain inductive

time constant by sketctring graph betrn'ben current and time for bo& cases'

OR

Derire expressions for inductance of a'solenoirl and Teroid. Then show,that inductance is

the p,ropertY of the coil.

15.WritcandexplainAmlrre's1n.s;iapzgrctism'HowlvlaxwellmodifiediLBasedonthis-- 
modified equation, 

"-pf"i, 
the tcrgl displrcement curent. Prove displacernelrt current is

equal to conduction current-

l6.Explain Schrodinger's waTe.equation- Derive time independent Schrodinger wave
- - 

"quuti*. 
Use this-equarion to find energy for a particle in a box of infinite square weil

potential.

***
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i0.Acyiir,&,icairesisigrofradiusSncrsmdl€ggh2.-5.cnoisma.deofmatr.rialthathasa
r.ds.rivity of arto-ioi- rit a are (i) The nagpitude of the.currcnt dtnsity atrd (O the'
-ffiJ',air.o,;* *i*,r,",r-gy air"lp"tio rate in the.resirto, iq 

? 
**1 

.,. _ 
.-.-

I I . A solenoid 2-6 m lon! and 
. 
I .3 crn in dimeter carries a cun€nt 9r re.' nire niagrdtic field

" 
#;;&" *l*qil i;?0rnf. Find the knlh ofthe wirc forrning.the sgtenoid' .'. '

..12.Cornpae-theEethodsofBidtandSa'4l.awandAmpcrc'sLawto.calcirlatemagnetic

fields ilue 
'" "t*Jiffig "*a""t* 

Calcnlate magnetic field at an axiat diStance "x?

13. In a Hall experimcn! a crirrent of Z-Se ilgassed ttnougir.aiong foil of silver' which is 0'I

. rrm rhick and , -rl* arrcJrie rft" Uil voltagc-proauces across the width by a flrx 
'of

il'*rtf if m ""rar"t"" 
of silver i3 6.8x107 mho/m,'estimate the mobility of the

elecuorsinsilver- . --..
14. A parallel plate capacitor with^cirnrlar-nJ"* * tfiarged b! ornent "i" (a) what'is the

magnitude ,r rn.* ;" i.rrs of }b and i'between the pt",",r llr.= (a/5) from 
'the 

center?

ryhat ;s ttre magrituJs ;f ;ar""a magnetic field 
.for 

r : (al5) in terms of displacem'ent 
'
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An inductamce L is ionniH'ed to a batery of emf E through a resistance- Show &at tle

.potential difference across the inductance after time t is V1 = e At what tirne is

**+
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'/ candidates are required to give their answers in rheir orm words as far as practicable-/ Anetnpt All guartio.ns-
/ Allquestiotzsco4,,egtulmots. ' :::

/ Asstsne tuitable dataifnrcessry-

I ' Poim out the sr:mileritiss an{ dissimilaitics betuee.! tbe mciliauons of bar penduLm andtrrsinal poenduftan- shonr iha &e radi,s {grd;;;; a distancc from cester of
,oy"dgo to omrer ofga@ ofcoogorad p*d,l;. *trip. p.*U F #,,;,t:,,,

?' Derive a differeatial eqnatisp for LC oscrflation- sho*' thar the maxim*r value 6felectrig and rnagpetic enaiSie storcd in LC circuit i, 
"q*f. 

-

OR
kove thal if a tansverse wave is haq?ag lgog , shing, tben the srope ar asy poi,r of
-*_Tt* 

is n,merically qlual to the raio-of ft":prni;}; to the wave sped at thatPolnt'.-' '

3' The tirre of riverberatioo of au ernplv hall is I-5 sec wi& 500 audiences present iir &ehHrti reverberation time falls toi-fu. Find &e no- of persons presenl in rhe.hall jf &e.'i+. rcy#ibbrarion time falls dovrn to 1.32 sec-"4-
4' show thar uie 

ilten-sitr of &9 first subsidia4, rnarima of Fraunhoffer,s diffraction al a. single slit is 4_5%o,of tha opdncipal maxima-

\nhat is doubre ai*""aoor Exprain ur'r.l**, prism can be tued as porarizer an,J. etaJyzet?
' ts: ;+i.

5' Ina Newton's ring experiment, the radius of curvarure of rhe lensis 5cm and tbe lensdirnerer is ZOrnrn. (aJ How many brighr ring-s are p*au..iz Assume thar x.=5g9nm@JHow manv bright rings would b. proiucea #,r," ,ri-e1;lri were immersed in.watergt=t-33)?

6' A d'ffiaction graling 3.m wideproduces the second order.ar 33o with light ofwaveleog&60hm- \t7hat is the totil nurnber of lines oa the gratting.
7 ' wlar is population inversion? F-:cplain why laser action carmoi occur withour pop,lationinwc-sion betrreen atomic.Ieyels?

8' whrt are cardinai po.icts-ofaa optical slstem?_D.eteTrne the equivalent tbcal lengrh of acogbination of hvo thin lenses sepurrl.d by a finite distances. 
,

9' A^ rfug has a charge q udfurc distributed in it. Derive an expression for the electric fieidarypoinr on rhe axiar Iine ofthe ring. Enend vorr r."rr*o'iini fiepotentiar.
OR

wriir an expression for eJectl'c field at ar:yBoint in the axial line of a charged ring.usiag tlris equarion, carculate tu. .t"lm'c r.ia at *y p"* ilfr.'**, Iine of a chargeddisk-

.t

Eram. ," ; :;.;,; ; ;;" 
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/ C-adidztq are iequiredto give their{ AfieryptAll questions-
/ 4!II questions'cory eqml mols-/ Asstme suitable dotitfnecexcy

answErs in tbcirosa r+rrds asfiraspflicahla

OR
wlar is clechonagnetic oscilration? Den-vc ditrerenrial e$,"firoB oJ da*ped LcRoscilldion aad find its frequency

2. A particle is moving with simple harmonic motion in a staigtrt lioe- If it has i qpeed v1when the displaceroent is xl ald speed v2 when the displaceraent is xz thea show that the
'2

i 

" 
otraiq a Lfr.Hoo for d *" 

5o-T 
of 

" "omp,c,rnu 
p*;=# ad show e; fts time

..j,i!:-!. , .. ffij:":atr€c,od 
by tbe fixi,g 9i 3 qpau-Iditi;gt-mass.to.it-ar ia,c@re of

2amplitude oftbemotion is, a =
v -v

-Vl
2vz

3' Ia the progressive warrc, show that the potentiar_energy and kinetic energy of everyparticle wiII change witri. u-me urt ,rr. u*og. r.E. pei uur vorume and p.E- p€r unit, YQIume rernain.s constall- 
:r.

4- Two coherent sorrcejr baving
sqperimpose, prove thar

. i =Ar2+A rt +2Ar,Arcos6-'

consranr phase 5 but diferent 
SnFlitudes Ar and A:the inrensity of *p"rid;;;:;; is

j
OR

Expfain the phenome8on of double refraction. Descdbe tbe consu.uition and action oi' 
'

Nicol prism-

- 5- White Iight is incident op a soap film ar an aogle ,io_,F\
\r*d 

rle reflected lighr on
-. examinarion by a spectrornaer shows dark bands. n 

" "o*llu.r. dark bands correspond_ to warelength 6-IxI0-5cmar:d 6.0xt0-5"* Ia;=ij; fbril"O*,calculateits rhickness.6' Lighr of l',avelength 60&,,n is incidentnor.nally oo a slit of nid& 0.Imm. calculate the.,, _ ,io-lgrtjty 
at}To-}". -. ,..;:: . -;;.'-:,- -

7- Trvo lenses of focal lengtbs Scrn and 4cm are placed ar acerbindistarce apart. calculate&e position ofprincipal poinrc if rhet io.* * achromatic combination.
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' H;** lE H.;"TLtif'r-l,;'$*ff'#H5',Ht ;jlj. ",.::;
e.Arinsbu:*T-j*5ffi.1fiffi*J.Jfi .T"ffi iln"rJi'maxim,m'

at anY Point oD tfie a 
OR

Prove.tfat electic field fi*:'":iY,'.t" a:rial poim is tsice &at ar equatorial point'

r o. A poticr.,r."lffi#,T ir-,tr##J"'*#T'ffi
H;:"1 il ffiru;; ; ;;*4 sbow tar the Darucl(

. apedodr=ffi'

r i. r rA cylindricar capacitol has 
-*:: : :j ,=.n*n"' 

thal half tbe stored electric potential

energylieswithinacylinderof 
ra<iius r='/ab' 

---:a D c.Jrrent of l50A-'a-

"l+,ii**:,',**+ftr#ffi,#'ffi:;f*:ru**#
:il:iffi;;;"tl"oon'*t:*':l, ^^;-5 cu,ent r- Show rhar the *"-s":: u:11 I ,

u.e straieht.*l1^';gfrfJlXq#HT ffi"t,;;ng u p"'p"ndicular bisector is"'

oroduced bV that^ t"ry1o"
"r=i-rlrt) u0'+4y')l' i . -- ^-.r -.rirrcR,

14. Find the inductance of a toroid fraving N number of nrms and radius R'

t oR 
-': field are Pro'Portional

Shorv that the ener$ lc-r 
lurit volume in electric field and magnettc

io'ir,t tl*t of their fields' 
.- -. r? i - 

aa

15. Stare and explain Ma<well's eguations' Derive the continuit-v equatro$: ''' = e'

l6.Deterrninethetotalenerg'yofaparticleGingSchrotlingerequation,whenlhenotential
energy t'^ "ro' 

vlo ;t"6';;"*d v=uforxl0 and x2a

,
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Year /Pirt r/t. 3 hrs.

'Caiditates.are 
requircd t6-give their auswers in their onra words as.far as practicable..

'.1'i.

AtlenptAll at*tions-
gq;esi"^ 

"*o e{iiffitb4.
Ts.nh e srr; t abt 

" 
i"ti iJ# t ;s s A7.

i;i'i. -.'

' L Differentiate betweea linear and argular hlarmonic motion. Show. tbat the motion of
r .. :!.. torsion pendulurn iS angulrharrrgaic nnotign. AIsa find itS time pcriod. ;"-..E -.-:

OR::
Derive tbe tlifferential equation of the forced'oscillation of LCR circuil with an AC
souree and find the e:rprr-ssion for the-cuiieat.amplitude. Hence axplain'the c6ndition of
c.urrent resonance in such circuit. 

iqi , ,

2. A 7509 block oscillates on tbe end of a sp:ing whose force constanl Ie56N/m. The mass
.u, ncoires in a fluid which offers a resistivc fcr'ce F = -bv, where b = 0.162r\s/m. What is the
' period of tbe oscillaion? ta

;:. A mom has disnensions 6mx4mxim- fina: l;
i) Mean free path of sound wave in the rooqg

ii) The number of reflectiom made perseconC by the sound wave with the walls of the
room. (Iake velocity oisound in air: 350rns ').

. .n.

4, Defue interference:Show that interfere.nce in thin fihn due to refleited and.bansmjtteci
Ii ghls arc complementar,v.

OR

ft'h'at are Netvton's rings? Horv can you determine the refractiye indoi of given iiquid
usir:g Nerrtou's rings e,rperiment? ,',

5. Explaio &e dispersive md resolviiigpower of a diffraction grating. OeiiVe expressioru
rlevelop a relation between thgm.

6. A 2 00mm long tube containing 48cm3 of sugar solution produces an optical iotltion 'of

lio rryhen placed on a saccharimeter- lf the specific rotation o{sugar solutibn is 66",
calcdae the quantiq'of sugar contained in the tube in the form of solution.

7. Prou that the condition for acluomatisn for the combination of two lenses of foca!
Iengrh fi aad fz having.diqpersive power {D1 and o2. placed at a separate disance x is
(or/{) +(orfz)--(xfrfi}(ror+Oz). 

.

8. Differentiate between spotrkreous and stimtilated emission:of .radiation. Explain'the
constuction and working of He-Ne laser'tvith a suithbl'e Ctbily level'diagraui.

9. Deri've an expression for the electic field at a point P at a distance X frorr a circular
.i .i ptasLic Cisc'oiradius a'alo4g its cental:'uxis. Do-es'tliis expression for'"$C.,educes to an, exllected rdult forx>>a? 

ir".

..{ .,-
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r0 Acalacit* "f :-*,.Ti:ffi.,:*?il"-T,1.:i-"T"flttJ;111,',xli:1;;:,iilil:r'.,5' 
"t"=' ,

, i o#I18"J,:*::1..] 
fierd due ro a uniic,rruly chrygcd rod of lengrh I at a point atllrg its'

i l. Caliutarr tn" :i:gi;.a, from its nearest end.

,=:J,;;.*l..1iffi,,,,,ffi $::.:*',*xt,:X""'i;Jlll,'Ef 
.'p*'bv.'h:':::n.,':

in e 
'D'ee is itrdePenor

. ..-: . OR

Lise .BicE' sa.-,art La"t' to calctrlate .nr:$::t: 
fieid on'*re axiel lir'e of a eurrent ca[TvrBg

circularloop' ettpt"in'i'.i"t;tr'" "tir 
behaves tbr a iarge disrance poml

i -i. .L cooper strip l50irm tirick i's placed'in-tr rnagnetic field of strength (l'65T perpendicular

to i}:e piane 
"r 

*" *io ,"i "o;e.nt 
or r*ii,.,o up in tlte strip. Calcuiate: (ii the Hall

voltage (ii) l{all *:;ffi;t ;o ittU H:tiiilil;;'? 'h" 
iu*t'"' or electrons per rrnit

vuiurre i, s')*lc'"';ii t"i*tititJit':t= ''" 
x l0'8 ohm-m'

r4 A pararel rr,': +:X:.,;'$;'iiXll;,X;i,:ili 'J'',T,,,:T-:H;iltlTj';*:[*::i]i'
u ni fcm tlisPir'csrrre'': i 

*;; 
'' 

..' iij tnd uced .m a grreti c i*te'lcl'

Dispiacer.rent curreEl uculrt' 
- leye. Fror,r yriur resuit

r::*T*?5=#'if,:#?r;$X;;X#I;1J:'tril::'i'll;;;;squ""""ru'
r:f electric fie'td' hc,t cio :iou irrcagr h'::' 5

iii.Derive iile schroi'lnqer dme ii:il*pendct:t i'iaYe eguation' Olto tr'!i

noterda] harritr?

I t
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. . :_, ... , . f Candidates dre ieEriral to give:their

-. " {."AttimptAilquesnoi. :

. /.. Alt g)estions carry equal marks./ Assame.suitable.data tfnecessary :

::
1' what is forced oscillaticin? Derite differeintial equation for forced oscillation and show

that amplitude at rdsonance is inversely p:opbrtionat to dampif ;;#rf;fr;:""
..oR

. curreo.t and frequency ofoscillation :

.ofthestnngisnumericalIyequaltottreiatioditheparticlL'p"";tofl,;;,;G#;.==;...'.
thatpoint.

3' The volurne of a morh is 600m3, wali area 6froom is 220m2, the floor and s.iti,g area .,--
-., :"q is' 120n2' If :werage ausorpion coefficient for rvalls is o.oi, for ceiling'ii 0:il0 and. ..iforfloor is 0.06,-calc'ulat" .o"""g" absorptiou.coefEcient and reverberatisa fimg.

4' Tvtio thin Ienses ofpower P1 and P2 are separated by a distance d: Find an expression to' :
show that equivalent power ofthe combinaion.is given as p : pr + pz _ dp;pr..., . ,.r.j 

-

5' Exllain ilie formation ofNewton's ringin reflectdd tight hove that, in ieflecteic Iight the a
dianeter oj.tflaar-t ryrs 4re proportional tb tt" s.iuq. ror, "irrt""llnJu.re.oa ...:.. 

'. 
.

dianeterofbrightringsareproportionaItothesqu,,",.oiofoddil;c...-::.=-:
'"qR':'-"'

trarsmission gratting' Show thar both resoiving *a arp.oirq powgr [":u.9 pioporttonal'. .

:::-;;.i.-6' A 200rrIB l5rng 
frlbe contaiaing 48c# oisugar solutionproduces arr6ptical iotetion of : ' .

l'1" waen placed in a polarimeter. If specifiJiot tion of sugar rorutior'iiG",.cJ"rr"r" .
quaatityofnigarcontainddintheformofsolution. j .r. - .-,. ,::*:: :-.- . . ".

7. Light is inciaeilt *T"lty:, a graning 0 5cm wide with 2500 lines. Find the:angles of
diffraitioD for the principal mrxima oith. trro ,odium lines in the first order spe-ctrum,lr = 5 890Ao a:rd.l2 = 5896A". Are the two Iines resolved? t 

. 
' - t- .- 

.

I' What is principlaof laser? Discuss how population inversion is carried out? With theheip. of energl4 level diagram, explain trow He_Ne.ta_ser lvorks. . . : .. ., . ',:

Exanr,

Lerel BE ftflMerki' trlr)

Prggramme BCEBME .: Pass.Marks 32.
Yiar / Part r/II Time 3.lus.
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i. A thin rt'-1rr coird-rcting rud of ff it:- lT-t* 
i carries a totai G;rirge q :ryread unitbr'-I'l1'

alongit.Showthat*rJetecuicficldat*vpoio.i.a.distanceyaborei.fromlhecentreot
o : ' 

' , '.Extcrrd 
tiiis result for inf:nite !engtl'' ' '

rodisE-ffi ffi 
L^re'rer"-'

'' ox

Find the potentiql aI arly P..oint at 'an- 
angle '0 at a'distance'f ft-om the centre of the short - '';' 

' '

dipole. Yfhat iesult d&l#;ii'iri*" p-oi"t is along arial line?

I 0. A capacitor is made of two colc€r1tnc 
-sIY.t*' 

plates-of radii ' Tj b of inner and outer

spheres regpecti,elr:il ff; ffi;;"Jttt*lv *:"1_T 
T*..,"*" 

is earthed' prove

that the cepagitange of nrctr .capacitor is given as' C : *"1;;J '

] l. Calculate the rela:cation time for the. electrons of soditim atom. The number of atoms per

cm'i1sodium is 2.5x1022, and the tt'"t'itui"o"ouctivity is l'9 x 107 s/rn'

l2.Listandexplainmethodstocalgrrlatemagneticfrelddueloacurrentcarryingconductor.
Derive ,r, "*pr.r.ioii';;;;;6"ti" 

n"ri"n G" oia Ene of a long solenoid canvtns

Whatisselfinductance?Calculatetheindu'ctanceofacircular.Toroid.Fromyourresult,
show that inductanc"i. " 

p*p*y of a coil and depends on permeability and shape an'l

size of the coil- 
Mz and has a dee of

13. Suppose a cyclotron is operated at an oscillator frequency of 12N

radius 53cm. :

.a)Whatisthemagrritudeofthemagneticfieldneededfordeuterontobeacce}eratedin

" 
Wr:fl":X resutting kinetic e,ergy of the deuteron? Given: masi of

- ^r-^+-:'- f,ald it rt rs tO naYc urs D@trv vsvr-E,''

14. what nust be rhe magpitude or a uuifof-glectic field tf it is 
li,lf1":-.--tt''9 1*"199'1'9y' '.

^-;.*t;,ilpnt'adv-tul0T.m-1sl9ti9field? 'l'1".''"' ' '''
.15' 

\ry-hat is poynting-veptor? Show .1". ,u3 lot*iit-, of an elecrromagnetic vlave equali tire

aYerage magpetic;ild"*tftimes the sp3ed of ligbt'

16.Aparticleismovinginoirejlmen1'olalpotantialwellofinfiniteheightanduiidtha.' ir,11nr"ssion{el._T9rgy of thgpart*t"',***

a;

r: i--.-.. .:,-....'. :' .. j
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Exam.

40r)

/ Cmdidatesarerequiredtogivetbeiranswersinthehovmwordsasfaraspracticsable.
{ AtterrytAllqwstions.
t ruigr** in tle magin indicate Fall Mtrhs'
r' Asswte suitable datadnecessuY.

l. a) Differertiafe between ryst@ soffwre md 4pplicdion softu'are. Provide relevant

exarrples for each of them.

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

algorithm before nniting prograrn code?

z. d dnne tokens in C programming language. How are variables declared as constant?

Explain with aramPle.

b) Write the output ofthe following:

t4I

12+21

t2+21
t6l

# include < stdio.h >

int main o
t

"lo 
tttt [50J, str2 [50]: { N', E , ?','A','L'} ;

scanf( n%olA'27", sEl );
prinf C%s\nn, srl);
prlntf ('% 0.5 s\nn, str2);
printf ('% 5.3 s\n", st2);
printf ('% -0-3 s", sfr2);
rehrn 0;

)
Input sring: KATHmanDU

3. Hour are break and continue statements used to jump out from the loop? Write a program

to evaluate tn" foffo*ing series until the terrn value becomes less than

lo{:cos(x):t-*.-*-;+* .. [4+6]

4. a) write a synta( or'nrrJto"-declaiation, function definition and function call in c
programming. i* 

" 
*An finrction be called recursively in C? Justifu your opinion' [3+l]

b) E rylain Ur" *" oittcursive function with a suitable example' t4l

5. a) Differentiate U.Jo, array and sfiing. Exptain how to declare and use multi

b) write u c p;;i" i, *ra u rbi:g from the *T. lp: the sring to a frmction and sort

the alphabets"i' a".."raiog order. For example, if the user entered "exan'" then the

programsnoUaAspt"rl'I3"d'' , , -^-.-.^-,r^^r^--+:^*r r.rorina a G, t5l

6. a) what is the *r*iog ir autu type used in pointer declaration? Define a function in

yo* p*g*rrio swa! trvo rntggers using pass by reference' U+31

b) Write a program-to iina tn" t qot*y-of a number in affay' Explain the relation of

pointerand array using &is prcgram' t4I

7.\fritethepurposeandsyntaro.ffop"l0andfltose.Qlrnction.WAPtocreateastructure
book with its member name price and a'uthor. Read i0 records from user write it to a file

named ,uooraJ']--R,ud information &om book'dat file' search author name

,,Gotterfried,. Irro*a.opy tt" r..ora, io a file ugotterfried.dat" 13+71

g. \ilhat are the datatypes available in FORTRAI? Write a program in FORTRAN to check

anurrber is palindrome or not' [3+5]

g. rilrite short notes on: l2x4l

ai AssociativitY in C

b) Entry and exit control looP
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/ Candidatesare required to give their answers in theirown words as far as practicable'

/ AttemptAllqu*tions.
/ fneisrrres in the morgin indicate FalI Morhg
/ Assme suitable data dnecessary'

L Explain the program developrnent and compilation process in detail. Draw a flowchart to

n a rff po*tiUtt-t*ts of a quadratic equation' 14+41

2. Describe fimdamentat data types in the C programminq language' What ar.e relational and

fogi.A op*.torrif*ptoi" ttreir prec"dan.l, *ro"iutirtty and their uses with example' [3+t+4]

3. Explain how scanf$ and printf$ are used' Write synta:r and use of getsQ' getchar$'

scanf$ and getche$' [4+4]

4. Dscuss the difference between rvhile and dowhile structure with examples' Write a

;r;g; to fmcl the iollo'til'ing sum of following series up to n tenns' [3+5]

-*l*2*3*4srrtr=t+N+ r* Jt 
* 

-+.----.
5. Give the necessary condition for a function to be a recursive. Write a Program to generate

Fibonacci ,"ri.. rp o t rms. Y-ou need to make a recursive function to generate the each

term of Fibonacci series.

6. Why do we need array in programming? Write a progrzm. to display the addition of trro

rnatix. Yorrr program"rfrort,t i-nclude *" fir"tiottnamed input to enter the values of nu'o

matrix, orre funcion named add to perform addition of two matrix and one firnction

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

7. What is difference bet*,een array and structure? create a stnrctre TIME containing hour'

minutes and seconds as its *r*b".. write a program that uses this stnrcttrre to input start

time and Sop time. Pass structures to a function by reference that calculates the zum and

difference of start ana stop time. Display the sum and difference from calling furrction'

g. How is an aray related with pointer? write a progmm to read a string containing letters'

numbers and special characters, transfer onll letters contained in it into another 'string

u,i* pointer, dnaily display the seco'd shing containing only alphabets'

g. Discuss *d',oY' and "w" modes used in data file operatiOns. Write a progfam that readS

numbers from a irt" .ontai*ng series of numbers and separates odd numbers from even

numbers and writes them on two separate files'

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

to read and compute tlie transpose of any matrix'
***

[3+sI

lr+7I

L2+61

12+61

12+6j

{i

12+61
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/ Candidatesarerequiredtogivetbehansmtrsintbcirowlurordsasfarasprafrcalile-
J Anempt Allqnstions.
{ Thertgses in thc margin itdtcatc {all Marb.
{ Asswne sfuitable datoifrccessory.

I- a) vhat is aprogram? Erplain different typcs.of programming language in brief.

U) $&at is an algoritbp? E rylain how does algorithm and flowchart helps in computer

frogmrnming.

2. a) Explain Ternary operator in C wi& an orample. Define following terms.

(i) PreprocessordirectiYes (ii)Keywords

b) Write the ourput of the following Cp'rogram.

intab;
. double c= 123.5566?788: char strfi = "1 enjoy p,rogramring";
scan(" 7il do/ozd", &a eD1'
prind("a = 7o5\n b=o/o-7d'P,b)
print("\n%10.7s',st}
ptmtf(ft "Z"O-3f',c);
prind("Vr7o- 1 0.6f ,c);

3. Write the difference betwe$ formatted UO and unformatted IiO functions in

C-programming. Write the synlax for following fqnctiom'

(i) getcheQ (ii)getcbarQ (iit)scan$

4. a) what do you mean ty iteration? Explain the operation of break and continue

statement with a zuitable *amPle-

b) Write a C pmgnm to ckk whether an entered word is a palindrome ornot witlput
' 

usinglibrary function

ll+31

lr+3I

12+21

t4I

t6j

12+4J

[1+3]

5. a) lUhat do you mean by a fimction beader? E*plairi the function parameters and its

t),pes. [l+3J

t4l

ll+21

tsI

b)WriteaCprogramtocalcrrlatethesrrlofdigircofa-qlven.lum[srmlessttresun
becomes 

" 
tingt" Aigit rsing recrrsion' ftIint 9785 :> 29 =) I 1 => 2]

6. a) What is an array? Why is it necessary in c programryring?

b) Write a program wtrich display following panem'

Hi
HE
HEt,
HELL ]

HELLC 
.

HELL

HE
H

,j:

Errm.
80Isel BE FullMarls

kogramme ALLoTcePBAR Pesstrllarla 32

Ytar/Part Ul fire 3 hrs.
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T.Isthereanyrelationbetweananayandpointer?Ifye',showtherelationbetweenarray
and pointer with a suitable examfll' [l+3]

8. What is stnrcture? Write a plogarn to read a structure named "Faculti" having SIaIIID'

Name, Address *J$;;il* * -.rrb"r' Where ServiceYear is another stnrcture

having DurationlnYear as member. Now disptay the details of those faculties whose

sewice duration is morc than l0 and less than 3b years. [1+7]

9.a)Whydoweneedfiiehanding?Writedifferentmodesoffrteoperring.u+3]
b) Vhat is the purpose of fscek and rvritea proer,aln-t911nrc lhe name' roll no' and age

of five students into a disk file rame "SttjDf=Nf'Oef"' t6l

10. Describe X format and T fonnat in FoRTRAN. Differcntiate between unconditional goto

andcomputeagotoioronr.nex.Writeup'9g,"'inFoRTRA}.Iiosoltelemenlsofa
ID array in *.,aini*ffi;L";diiiF;' t2+2+61

tI
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/. Candidates are required to give thet in theiroun wotds as far as practicable.

l. a) Drscrss oe re ce". t software trends Erylain in details about the features ihat a

softuarEshould include-. 12+21

S What are the.ryrs that miglit occiu durilg 
nb). Listorrttlregeniratnrlesforflowcliarting,tilhatarethe.ryrsu A+Zl' 

'debugging?

2.a)WbatarePre.processordirectives?E}"laincornpilationpjocesswir}r.zuitableblock.tl+31
diagrnt

b) 1vhy do we need to analyse the problem before solving it? Define tokens' exiression 
tl+3] 

'

and idsrtifiers

3. a) What is the control s{atemsrt? Write dorYn the clas;sificalion of control stateryents'

b) Writc donn tte syntat of a given firnction'

(il Find0
0i)'t-"f0
(iii)g*cba$
(iv)getchQ

J AtterytAllqwstions- ' --

J lheigdes nfie ia'sinindicate FulI Mnrk'
t Asnme suitable data iftncessary-

4- a) Writethe output of followingprogran:

int rnainQ
(
char ch='G';
int 510;
floatgravitY ='9.81;

Prin(7o7od7o7ofui');
Print(ry/ol0d\n", g);

Prind("7o3c\n', ch);

Prind("7o-3 f\n", gravitY);

p,rinf("7r 10. I fDld\n", gravitY' g);

renrm 0;

)
b) Defrne aod wqt: syntax of the following:

(t) gstsO
(ir)FutcharQ i

iiiili.rrr0 
-

5, U&y do we need locp for piogramming?

ll+2I

[4xlJ

t3I

[3xlJ

lWtite a program to evaluate the follorving

Erm.
80.FunMarlsBE.Lcvel
32PissMarksAllercc$
3 hrs.TimeII

senes.

cos( x) = 1 -{.*-*',-"""' + n rcrn1s

[2+4J

rl



l'i r1

' tzl

t6'l

[2+61

i

and actual ParameterJ

" H*tr,lf"r'".*jTi;T*il: mT::"-'' 
r'arameter ano ac'"al o' -"1'*[2*'*I

- . l' 11' l'll' llll' lllll' """' nterms

7. a) Define aR arrav of string with an example' Disringxish bclwe":: "*l:::in:e'r t2+4

b) Write a C program to insert P :l:**t to a desired position to an arrry u$ng

funcrion. The nerv element to ue ir#J *a o.t""o p"sition should be givne by 
t6l

. b) Write a C p:rograrn that uses poiot"r-t9 represent trvo 2-D array of size of mxn and

pxq respectrvr,. if"i-n" pr"i* ofrrcrltiJo--.utticcs if possibh otherwise display

a message 'ca"f"iiJ' "'*['"tbe 
performedl using functio-n'

g.Discrrssaboutneltedstructurewithasuitableexample.Cleate.astrucNrEcalled"studentl

u,ith data r*uo n.*., ;dr*t una ia.p.s-.t ,,ci,i" to function Td sort the information

. of student on.the uuri, or alphabetical "rd;;-"';;t" -a aitpt"y the result in natn0

,r.IT:": c program to creatl a nel, 6le named '"e1p]ovee'd1: 
*hith consist the

. information of l0 employees- Employee lrf";;;; io"!ti*J empName' salary and post. 
t6l

il;rb. f,b back to seaich the word 'marnger"

l.l. Explain different format typts used in FORTRAN' Mentioa different rlau types * * 
,'*'

ulBr.

FORTRAN.
t*+

!: *i II

I
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f,r16. Regulltr
Level BE FullMarks txi]

Prograrme
AII orcepl BAS
&BAR

Pess Mar*s 32

Year lPari ill Time 3 hrs.

S ubiect: - Cornputer Progammin E (tr 40 I)

/ Candidates arc required to grve their answers in their own words as far as practicable.
/ Anenpt AII questions-
/ Thefigyres i4 the mar$n itdicate Full Muhs.
/ Assume suitable data ifneccssary. t

l. What are different tlpes of computer software? What do you mean by high level and Iow

level programming tanguages? A long with the block diagram explain the steps involved
dnringcompilation of asource code. l2+2+4f

2. Explain dtfferent tlpes of error that usually appears druing the prograqming. Define

prqprocessing directive and ocplain its type with example. \trrite the algoritbm and &aw
the flowchart to find rhe reverse of given number. - 12+2+41

@ven imaginary rootsjof quadratic eguation- [3+5J

4. Erplain the importance of a switch case statement. Compare switch-case vvi*1 ifa[sg ;

ladder. Write airogram to find sum ofntmbers from I to 100 which'are exactly divisible ":" :' .- I :

by5andnotby3. ' l2+2+4J

5- How is firnction declared? ll&y is function protot)?e necessary? Vrite rectrsive fimction ' :

segment that retums the sum ofnumbers from I to n given by the user. : [2+1+5]

6. How cal you pass one dimensional amry to firnction and what does name of an array in
lurction caI rlpresenrs? Write a prcgram to find the largest and smallest element of an

aray using a single firnction and display the result in calling firnction. [3+5]

7. Erplain how a strucnre can be defined and structure variables can be declared in C' T/rite
aprogrrm that reads oame, roll nurrbers, progam and marks obtained in five subjects by

students until the user enters'e' and display the student detail and iotal ma*s obtained by

each student.

8. \Yhar is pointer? Dscuss its relationship with an array- Write a firnction program &at

beha'ves ih"pyQ fimction using pointer as arguement. [1+2+5]

9. Explain different modes in opening file- Write a program to read a string, unite it into a

file and display the coilent of a file into a screen. [4+4]

10. Explain different data t,?es available in FORTRAN. Write a program in FORTRAN to

clrJckwhether a number given Uy user is palindrome or trot. l?+61
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Rirtli
mIELercl
32PassIt[3rllAII (ExcePt BAR

Programme
hrs.TlmetllYear

pr 4Al)
Sabiect:

t Candidates are required to grve their answers in tbeir oumwords as far as practicable'

/ Attempt&.qlaestiortr.'
, ';i;;i;r* 'n 

the mrgin indicate Futl Mark'

/ Assume suitable dataif necessary'
I

l. a) Define a language Processor. Explain the main types of language procds$r in detail' ' [2+3]

b)Listthebasicstepofproblemsolvingusingcomprrter.Writeanalgorithpan.ddrawa
flowchart to findtlre Jrnm ofN *tt"ui number' '{l+4I

2.a)DefineforrrattedandunformattedVofimctions.lffritetheoperationsoffollowing [2+3]
functions:

(i) getch$
(ii) getcheQ

(iii)getchaO

b)Whatisanorpression?Writeaprogramtodisplaythesmallestntrmberbehreerrtbree
integers.rtJfio' userusing conditionat operator' 

, :^r ---^-*ro 
[l+4J

3.a)DifferentiatebetweenwhileandDo.whilaloopingstaternentwithexample.t4l
b)WriteiprogramtoevaluatethefollowingsgiesuPnteffl.Pmmpttheusertoinput

value of n *ax (x) = t-x2/2r.lctl+i.tilii"tlg!----up to n terms' t6I

4.a).WhatarethrdifferenttypesoffirnctionsavailableinC?Whatdoyoumeanbypass

b) What are tbe similuities and difference benreen iteration and recursive fimction? 
t5l

Give suitable examPle'

5.HowdoyouinitializeaZDanay?Explainwithanotampll.WriteaProgramtoinprrttwo
mauices of size n'n and P'! *n"9ti1Ilt f*'U"* '"tti^"tt 

to ttre fimction to calculate 
'

the product *"*o:ifrdr,i" pi.,a.""ilroii"#;;rt" Q ftmction' [2+8]

12+21

6. a) What is a structwe?When dowe use suucture?

b)Writeaprogranusingpointertoswapthevalueoftwovariablewheretheswapping
operation i'p#oileEin '"p"u'" 

ftrr-ction' t6l

t4l
7. a) Why are fgets$, &utq0' fgetcQ and fuutcQ used?

b) Wdte a progmm.to ditply^t:-recor'l in sorted order' sorting is performed io

ascending order with respect * '*" 'Jing 
Ouo files concept' t6]

8.a)ComparelogicallFandArithmeticlfstatementinFoRTRAi.{withexaurple.t4]
b) write a FORTRAN program to sort l0 integers given from user and display the 

t6l
second largest integer'

*++
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Sabiect: - Computer Pnoeramming,(CT40l)

/ Candidates are required to give their answers in lheir own words as far as practicable.
r' Anenpt AII guestions.
/ Thefigurd.s in the margin indicate Full Marks.
/ Assone suitable data

l. a) \*4rat is cornputer programming ind colirputcr software? Explain about types of
programming languages and software.

b) What do ycu meen by compiler? Explain in brief the steps iniolved dtrring
' cornpilatior process along with block diagram-

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

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

Compare with the getcharfunction with exampte.

3. a) Ccmpare nested:if control structure with else-if ladder slructure along with flowche.rt

b) Write a progam to read a mrmber fmm tscr, count thc number of even digits
contained in it and dr.pl"y whetherthe rcsulting count is prime or not.

4. a) lVrite a program to generate the following ouput.
t2345432t

1234321

12+41

12+21

l2+2]

t6I

t4I

t6I

t6I

12321
t21

I

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

fonnal parameter with example. tt+l+2J

5. a) Write a program to read one dimensional array of n elements, pass il to a firnction for
processing so that, the prrogram should display the largest and smallest element of an

array from the main function. t6I

b) How can Ir€ iniriaiize 2D array of character data type during compilation? Illustrate
with suitable example. t1l

6. a) What is a structure? Explain nested structure with an example. [l+2]
h) Write a program to define a slructure named Person u'ith Nar.ne,,addresq salary as its

mesrber. Enter values for five persons. Pass the structure to a function which
increases the salary by lla/o each. Display the updated information in the main $
fungtion- t7l



r

1

ttt i t 1?

t5l
7. a) Write lhe output ofthe follou'ing'

l0

addrcs:65510 address: 65550 address:65580

int a=l0.rb- t*c;

F&al
c=&b;
printf( {z6d\96d\a'ib"'*c}'

prini(s/od\i%d\n"'. q' t);
print ("70d\t96d''b+5,. &e+2);

b) What do you rnean byrGeneric pointer' Null pointer and File pointer?

8. a) Explain theFORTRAltstnEture' What are data types inFORTRAN?

b) Write a prograrn to print the Fibonacci series until the term is less than 500'

b c

t4l

l2{2}

t6l

I

i

I
i
I
I
I

I

I

i
!

,i

I
I
l

ii

i!
il

'l
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1. a)

b)

2. a)

b)

3. a)

Subject: - Computer (tr401)

/ Candidates ae required to give their answers in 6eir ovrm words as far as practicable.

/ AttemptAll questiotts.
/ The figures in the mugin indicate Full t{grks-
/ Assume suitable data ifnecessry.

What is comput€r program? Discuss in brrief about dilferent generation of
programminglanguages. I l+4]

Why is algorithm and flow chart development important in problem solving? Write an ,-.

algorithm and draw flow chart to test a number entered by user whether it is even or
nol 12+31

What is the identifier? What are the ways to give value to variable? Explain with
example? [1+2+l]

Explain about input and ouput fimction available in C with syntax and exarnple of
eachpart. i2+2+21

I$/rite algoritbm, draw flow chart and program to input a number check it is
Armshong ornot 12+2+27

b) What do you mean by selective and repetive statement? Why do we need break and

continue statement? [2+21

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

141example.

b) Can we pass whole array elernent from the firnction? Write the program to Pass an

array to fimction aud sort them. t6I

5. a) Write a program that finds the largest word in a given sentence. l4t

b) Differentiate between the methods of passing argument to fimction with example-

What are their advantages and disadvantages? t6]

6- What is structgre? Why is it necessary? Write a Program to add two distances given in

feet and inch format *irg sro"tn". t1+l+6J

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

#include(stdio.h>

intmainQ {
if( ! NLILL )

printr("C progranoming is easY');

else

printt("C prograrnming is not easy");

rearn 0;
)

b) Write a program to calculate the length of string without using string handling

function.

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

aprogram to diiplay the detail of all employees in the order of their salary'

g. Vrite a progam in FORTRAN to read 10 integers from user and short thent in ascending

t4l

t8l
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S abject : - Computer kogramming

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

/ AttemptAllquestions.
,/ I\wfigwes in tlre mmgin indicate Full Mar*s.
/ Assume suitable dataif rucessry.

l. a) What is a programming language? What is the difference betneen source code and

object code.

b) What is debugging and testing? What are the step that need to be followed for
developing the application'software.

2- a) \\Trat is the difference betwcen variable declaration and variable definition? Explain

with example.

b) \V'hat do you mean by macro expansion and file inclusion in C? E4plain with
example-

3. What are fimctions used for formated and unformatted output? rilrite down its syntax.

Write doum the output of pn"tflQ function for the following sections of statements.

float a = 5.7891:

int b:6789;
pinlf(" aa/&f atfi b=o/vl d from first line', 4b) ;

pird( "a-oA -7 -2f and H/oA7 d fr om second line ", a,b) ;

1.lilfi ("art'c.2f andb=lo/ozdfr omthirdline",a,b);

4. a) Explain aixlc while ioop wi& its synta:< and flou'chat'

b) \lrrite a progrzmil to convert a decimal number into binary number.

5. a) Can a firnction return Nt array to the calling function? Explain wittr example-

b) V/rite a pm$zun to read a rlxn matrix of integers and to find the largest elements cf
each row. Store ttre Iargest elements of the row in a one-dimensiooal array of m

integers before disPlaYing them-

6. a) How does a stnrcture differ from an array? What are the different ways to access

structure member?

b) Create a strucfure named student that has nlrne, roll and marks as members- Assume

appropiate types and size of members. Use this structure to read and display records

ol-iO ,trd"rt" Crete two firnctions: One is to read information of students and other

to displaY ttre information-

7. a) Definefollowingtemt:

i) int*p;
ii) intp(char*a)
iii) int(*p(char*a))
iv) inl *p(void)

v) int*(*p[lO])chara)

b) V/rite the advantages of using pointer in C- prograrnming'

8. V,,'rite a program to copy to copy content of one file source'txt to another

destination.txt.

g. i) Explain the FORTRAN strucrure. What are ,*'fferept types on FORTAN?

:) \\iriie a FORTRA.T\ program to read N number ro find second largest nu:nber amons

Exam.

l2+2)

f2+21

t4I

t41

14+41

t4l
t6l

t4l

i6l

t4l

[6]

t5I

t3l

I8l

[2+3]

Full Marlskvel BE

AII (Except B. Arch) Pass MarlslProgramme

80

32

llt TimeYear/Part 3 hrs.
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[2r6I

14+41

r' Candidates are rcquipd to givc 0rcir alL$ileni in their own uords as far as practicabtc.I .Anemptil.grcstiots.
/ Thetigttres in the.nwgin irdicgle Futl fulorks.I Asswtte.suitoble futoifneccssry.

l. what auE conpr$rr Fograms and computer pogramming? Explain the stcps rhat arc
reguircd to'bai{ a computcr program for solving a ccrtain problcm.

2' Explain witb ali orarrple the role that precedence and associativity play in the execution
of an expressim. Reryritc the following program by correcting :rny erors, if present aoiC
also *rite down the output of the correctcd code.

DefineMAX'S

int main O ".

fo(i=Oj<!\44(,h=1)

{:
printf("Case %d = 98.?d\nl;irqase[rJ]

. sum'+=tg3gg"i, , -"..'. :- .. , . :

average=sumlhlNe,:,... .. .: ..
,

: printf("9$62fl,average);. 
_ .. .

returnl; . ..'.'..
)

ladder.a,rd'if-elseifComparea) example and flowchart. tfl

.. : .

ft
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5. a) How two dimensional arays are created in C prognmming? Write a prograrn to read

sguare matix of sizeNxN and find zum of both diagonalS- [2+4']

tr) IVrite E fnogrsrR in C to check.,vhcLhcr a gi"'ca sting is palinriruur or not using user
defined frrrction. t4]'

6. What are the advantages of using pointer in C programming? Write a program in C to
find sccond largest elemenG tom an rray containing N elements usin! concep of
pointer. : 12+41

7. Explain strrictwes and nested stucnres? Create a structuie ro hold any complex nrrnber
x+iy. Write a program 0rat uses the structwe to rcad two coitplcx numbers and display a
third complex number which is thc multiplicarion of thi entered complex numbers.. . [3+5]

.i

8:' d) What are diffcrent inpuUoutput functions used wilh data files in C? Explain with
. synta(andexarnples . t4l

b) Wrip a prograTri in C to rcad integers from uscr until user says "no'1. Afier reading the' data write alt the odd numbers to a file name odd.ort and all the even number to file

9. \Vhen can we use recursive f,rnctions? Why do we need control statements in computer

programs? Differentiate belween do...while and for statemenls- 12+2+21

I0: What are the characteristics of FORTRAN Programming? Write a Program in FORTRAN

to calculate the value of n by evaluating the following formula for the llrst 25 terms. , : [Sl

I I 1 1 :.

..'.]..,,,.=a0-i-l_}-}_)

I

I

I
:'

. . .,.'l' .'1!l
. . ..r-1

..:.r

***

'.:.:'.



*! t I*:?
.ri .t ;l

U2 TRIBHWAI{T'NIVERSITY

INSTITUTE OF E{GINEERING

Examination Control Division
2073 Chaitra

Eram. :lItcgu la r
Lcvel BE BITIII}EtrI

Progremme AII (Exced BArch.) PeclIllrrkl ,2
Ycrr/Part Ul Tire 3 hrs.

Subject: - Computer (tr401)

/ Candidates re required to give their answers in their own words as fan as practicable.

r' ArunrytAllquestiotts-
/ Ttufigures inthe margin indicate FalI Mar*s.
/ ,4sswrc nitable data if necessary.

l. E:rplain the generations of prograrnming language. Distinguish betrueen High level and

Lourlevel g language. [3+3]

Z. WhA is alr algorithm and how it differs from pseudo-code? Develop algorithm and draw

flowchartton atn"hrgestofNnumbers- [2+3+3]

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

b) What is operator? Describe the conditional operator in C with syntax and example' [2+3J

4. Whd are the differences between global and local firnction, variables and data tyPe$ &
(Arnpcrsand) operator and t operators used in c-programming language? Explain with

i*r-pt". 14+41

5. a) Dfferentiatebetrveenpassbyvalueaudpassbyreference' t3I

b) Erplainthe significance of userdefined firnctions with example. t5l

6. a) Write aprogram to read a string and check whether it consists of Alphabet or not. Use

userdefined function to accomplish the task- t5I

b) kplain how 2D anay is passed to a function. Write a C program to display largest

and smallest elements of a2D arny. t5]

7. What is nested strpcture? Write a program in C to read name, age and salary of l0
dilferent anployees as the three members of a structure named as "ernployee". Sort this

data in salary 
-basis 

using user defined firnction and display sorted data from main

function. [2+8]

8. Write a pmgram in C-programming language to compute the cosine series. (hints:

codx) = i-/--fl+*oqt-x6l6!+..............up to n terms) t6I

g. X/rite a program to open file named INVENTORY and store in it for maximum 10000

daa of ItElvI_NAI\,f8, NUMBER, PRICq QUANTITY. Extend the program to read this

dara from tle above given filenarne and display the inventory table with the value of each

item.

10. a) Compare unconditional goto and computed goto in FORTRAII with syntax'

b) IVrite appg1m in FORTRAN to read an aray containing N elements, sort this data

in ascending order and display the result-

***

t6I

t3I

tsI
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Subject: Computer

-J-eadidates are required to give their answers in their own words as far as practicable./ AttemptAlt questions-
,/ Thefigres in the marginindieate Fult Marks.
/ Assume suitable dan ifnecessary.

l. a) What do you mean by'Prograrnming Language? Explain about the ev'olution of
program{ning languages. :,

b) What arc the advantages of a Flowchart'design? Write down the guidelines to be
followed to draw a flowchart.

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

, ' b) Discuss the types of errors in programming. Horv do you debug a c-program ?

3. a) Explain rclational and logical operators.

b) Write a C prograrn to display follorving pattem without using formatted inpur/ourp,.:r
statements.

Programming
rogranrmin
ogrammi
granun
rzrm

a

4. a) Why do we need control $atements? Compare switch and if-else-if ladder uith
exarnple.

b) lY.rite a C program todisplay all characters.between a given ranges.

5. a) What are the advantages of using functions? D'iffereritiate berween Library. functions

b) lVrite a Program to check whether a given number is Armstrong number or not usins
recursive lirnction.

6. a) Wriie a C program to read two strings in main and compare them using userdefined' function. Dr,sRlaf appropriate message frornmain.

b) What are over{low and underflow errors in context of array? Wrire a program to add
corresponding elements of two arrays. The restrltq should form a n.* u.ruf

7. a) Why should we prefer structure over array?.Explain:nested stmcflrre with e.xample.

b) TVrite a pro'giam to read name and roll number of,48 students from user and store
trem in fite.lf tf,e file already contains.data, yourprogram should add newdara at the
end of the file-

8. a) \Vhat is the strucrure of FORTRAN progranr?

b) lVrite a FORTRAN program to read n numbers and displa;; Iargest number arnonq
ihem.

lr+3I

[2+2]

[2+4J

[2+4J

[1]

t4I

12+4)

L2+4]

t6l

[-{]

[4]

l6l

tsl

t5]

t4l

t<l
iJl
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/ Candidates are required to give their ansurers in their own words as far as Practicable.

/ AnemPt All questions'
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in the margin indicate Full Mark'

{ ,Essine suitable data dnecessory'

l.a)Whatisaflowchart?Usethevariouscommonlyrsedflowchartsymbols.How" -' 
a flow chart help computer programming?

b) What is a program? Briefly describe types of computer softr'rare'

2. a) What is an operator' datatype' constant and variable? Detine'

b) Define and write s-vnta:( of the following: '

does

12+2+21 ,

i) getsQ

ii) PutcharQ
iii) scanfl)
iv) strlen$

3, a) How is the switch statement used in decision making? Explain lvith a suitable

examPle-

b)WriteaplogramtocheckwhetheragivenintegerisatriangularnumberorDot.

(Anymtmberisatriangularnttmbertfthesumofnaturalnumberfromltoarrynt,mberi
is exactly rqr^fi;;iroil number. For e.g 1,-3,6,10,15 etc are triangular number as,

l+2=i, t+2+3=6, I +2+ 3+4=10' I +2+3+4+5:l 5)

4,a)Brieflyexplainthepassingbyvalueandpassingbyret-erenceinfunctionwith
examPle-

b)Writeaprogramtocalculatesrrmofdigitsofagiven-5-digitsnumberenteredbythe
user using recursive t'unction'

5.whatisasring?Writeaprogramtlo.uila3+3squarematrix,findminimuminteger
value of a matrix,,"pi*. ri,rfiiagonal elemen6 by the minimum element and display it

using Pointer'

6. a) lf&rat is the principal difference between a structure and an anay?

b) Write a program to read structure ''college" having name, estDate and location w.here

estDate i, *lno,i* r*.*. having dlay, monttr and year as members- Display the

records of l0 colleges'

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

b) Write a Proglam t"-.Yd the,lll3rmatron of a file named "data'txt" and write its

contents to another file "record'brt"'

8. a) CompareDo andimplied DO statementinF0RTRAN'

b) write a FORTRAI progam to add and subtract two matrices and display the results

in matrix form'

12+21

t6l

t4l

t4l

t6l

t4l

[2+8]

t2l

t8l

[1+3]

t6I

t3l

l6l

**t

Exan.
80FullMarksBELevel

ProsMerla 32ALL (ErccPt B. Arch)Programme
3 hrs.TirnelllYcar/Part

l7l
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l. a)

b)

2. a)

b)

-3. a)

b)

Subiect: - Cornputer (€T401)

/ Carididates ae required to grve their ansrcn in their own words as far as practicable.

/ Auetrpt.All questions.

t The figbes n tne'nogn tudicate Full Msil$.
/ Assune suitable data ifnecessary. 

.

Explain different generation ofprograniming languages' . t4]
'Why do we need analysis and design before coding a piogram? t4]
'lVhat do you mean by precedence and associativity of an operator? F.>rplain with

suitableexirmple. .. t3l
'lvhat are the differences betrveen formitted'and unformatted Input / Output. Give

suitableexmplewithsampleoutputforthefollowing: yol}i,o/o}c,Yo-10.3f ando/ox. [1+4]

Umrt uo the purpose of the continue staternent? Within which control staternents can

continue statement be'included? Compare with the break statement. U+2+21

Write a program'to frnd the sum of series'Sn = Il /n2 up to N term. t5l

4. Whd is the meaning of function prototyping? Wrile a Proglam to calculate the sum of the

series l+l l+l I l+..L..+up to N terns using recrrsive function. If N is read as 5, the series

is: 1+11.+l I l+l I I l+l I I I l.

5- a) Explain with an e*ample for compiletime initialization of 2D array. Describe how
' 'compilier 

manages according to the number of initializerb and size of an array given

by a user in case of lD arraY.

b) Write a program to read a word from a main function, pzlss it into a function that rvill

convert * of its characters into uppa case ifthe first character is in lower case and

into lower case if the fi15t character is in upper case. Display the converted sning from

.main fimction.

6. a) Explain need of structures. How can lve crcate and use a stmcture within another.

b) Ixplain dot and ailow operators for accessing the members of a stmcture:

7. a) If PU is a pointer to user defined type or basic qpe, by how many bytes is Ptr
' 

iec,remented radren the statement Ptr* is executed?

b) }'rite a C prognam that calls reverse array Q to reverse the array and return the-- array

and display thi element of reversed array uslrg pointer'

8. List different types of standard uo used in c. wrire a pro€ram to write name, roll no and

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

9. a) .Explain different.types of goto statemetrE in FO-RTRAN prograrnmilg wjth suitable
' 

-,"*ple. Write u progru* io read n from oser an-d display the sum of folloruing series

tillndterms:1+(t+2)+(1+2+3)+(l+2+3+4)+........'..n

b) Explain with suitable exampleto showhow an Impiled Do loop works in FORTRAN'

***

[2+6]

[2+3]

t5l

[2+3]

t3l

[4+4]

[4]

12)

t6l

[2+6]
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Exam.
BE FulI MarksLeryel

Pass MarksProgramme All (ExcepB.Arch)

TimeYear/Part Ul

Sabject: - {cr40r)

,/ Candidates are required to grve their answers in their orm words as far as practicable.

{. Attempt &.questions-
t fnefigtG in the mwgin indicate Fult llIatts.
{ Assame suitable dataifnecessary-

l. a) Categorise programming lan-euages on the basic of their uses and applications.- 
Among &em which programming language is C programming? t4I

b) List and define differe,lrt steps to solve the problem in computer system. t4]

2. a) Differentiate between declaration and definition. Expiain structure of C program with
an appropriate example- t4l

b) Writp syntax, example and use of following: Irxa]

D pintf( )
ii) scanfO, ,,i8.

iii) getche( )
iv) getch( )

3. Write t1e di.tflerence betvr'een do and do..... rn'hiie'loop and write the program "to find'
[3+7]whether a yearis leaP or not'-

4. What is recursive function? Ho.w dees it work? Find out sum of digit of number until the

nr:rnber becomes one digitnurrber.[891>1D9J. 12+2+41

5. a) Wrife a program to read a shing and rewrjte its characters in alphabetical order. 141

b) A multinational compatry has hire.d 3 sales penons tbr marketing/selling its 3

different produc6 in Kathmandu. Each sales person sells each of these products.

Write a progr.rm to read number of each prpduct sold by all'sales-persons. Calculate

total sells of each item and the total sells of each sal.-s-person. Use arrays. t6I

6. a) Explain about "Anays within structuresr'along with programming example. t4j

b) Write the program "to understand how structure members are sent to a fi:nction". t4I

7. Write dovm advantages of poiater. Write a program using pointer to swap the value of
two variables whbre the srvapt'ng operation is performed in separate fimction. [2+6]

B. Write a C program to store ernployee details in a text file. Read data from the text fiie,

sort thern in ascendiog order of salary and store the sorted record to a binary file. Dispiay

the details and rank of employee given by the user'. t8]

g. a) lVha do yog mean by formatted and unfomratted input/output statements in Fortran .

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

b) Write the program to conysrt a binary number to a decimill number using Fortran

programminglanguage. . . tAi
t,i {.



lt
9

i.I
t.IH

t.
t

?* !

CS 'n BHW.III'I.I{I}TT lrr!'Y

. INSIITUTE OF B.IGINEERTNG

Exa u inatio n. CfutFoI DiYis ion

I

. ZlTlCIfri

nqdsasfiras e*ftcaUtc,Y cedldoicsiru
J

Erm-

B. hstAU(Ihcry rrcbXIrr{rrnrc
Yry

8. Wrire aprogrnlr to contidt''ousty reatl mng agg 
"d 

q1T,li: *'rrker and u'ritb ir into a" 
i,l; *df*i *rh;;;e fb"t 'read n h,sn usr and disptov thc no reeord irr ri* file'

Dcuils ofrryukermlt be t4ircmtcd by a tpcrnre'

9- a) f.ombarBarilhrirctic *r*r lcgical if stuememtsinFORTRAN'

b) Irili:e g FoltIRdN. If,ogrl,ln 1.1 .d'pky natr.rr o[ rool's ol a Eradniic rrquation.

Calculutc and display th. ,p"t"' ifttcy are real anC cqul'

14

t?l

iEi

?.122
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Time

Sutiecr: Computer
a

C.andidatcs are iequired te give their aasners jn

T"!y *. n; 
!tu y*srl i rd i c a t e Fu r t Ma r&s.

assume suitable data ifnecessary. .

thcir own words as far as practicable.

' n 
,Iffl^j:.vou 

m€an bv soft*are ad exe.tain abo,t geneiation of programming

b) Define &e term "Elourchant". Di+uss about different symbols ,sed in Flowchart.

'' o 
#f*"01,f "*: 

or a, b aud c wtrere f",,;;;sions are orecuted

t4l
t41

inl a=2, b = 3, c;
a.: (b#) + (+b) +E
c:a>b?a:b;
b=.(ar+) +(il_) +a;
c:cFt*[-;

t4l

t' 
XlffiH:*ffi;::ce between fcT matted and unformaned vo statemenrs? Describe

3' a) E4plain importance ofbreak and defatrrt stater-nents in s*itch statements.
b) lvrite a c proSarn to display followirg pattcrn using urfonnatted output statements:

P

t4l
t3l

t4
Pu

PUL

PULC

PUIcH

PULCPiO

pulcHoW

PIILCHOIVK

4' a) Define *firnction 
defiaition" and w:ite the progrann to find trre s.m of nvo numbersusiag user_defined fuctio8s. 

.-v r'v6rqu ru llilu t 
.

b) What do you mean by .call by value.and cail by reference,, along with suitableexample?

5' can we pass whole array elerrenl from firnction? TViite 
3 

program to dispray only thosestudents informafion. *t i.t * p*r"a. i,,e separate t n"tiillo check the re.sult ofsiuderl The infarmaro, or s,ttiaei;lk" N"*", fr,"u N", ,iaarirs ana Marks are passedfrom -nain firnctiols and pass 
" 

f*"t", t ag afiaytype arguments.

141

14l

rrz+s]
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6. a) E:cplaia tbe usc ofqryedef ofkeyboad in stuctures'

b) Erytain the need'of nested strugmre:.Yrite a C program to conve'rt riata in BS to data

in AD using t*;;' ilt; the data difference of c"rrert data

7. a) A pointer vuiable is used to $ore addrgss of some other vaiables' howeYer' we need

to speafy a^atf'p"'*ttif" a*laring apoimer vuiable' r#hf

b) Bricflyexplainrrayofpointcrs'Howarearayandpointerrelated?Giveexample'

8. a) DaSac opening and closing a file along with suitable examples'

b) Vrite the prograrn to display *t ]::::Ut 
in sorted order sorting is perfonmetl in

ascending ora"r n'itt 
'"sp"ct 

to naro'e using data tiles concept'

9. a). Compare arithnetic md logical if statements in FORTRAN with suitable exampla'

b)WriteaFORTRA}Iprcgramtoreadm*nmauix'transPoseitanddisplayboththe

n+51

l2l

t3l

t51

i4l

t4l

t4l

t8l
matnces.

, *tl
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.Snfjecf: - Computer Prograrnining (C?a00

/ Ca.:didares are rcquired to give their aur*rrs in their own words as fa as practicable.{ Attenpt&.questiotu.
/- TheJigwx inthe moginin&cate Filll Msrks.{ Asflme suitable dau lfrucessory.-

i' ':frft]9rt are the f3atures of a good computer prograrn? Explaia the process involved L:
convelting aprogr-aa uiritrcnL U*fr fevA faniuul" to a.r executabl"pmgom.

2' a) Why do rre include <tdio.h> in our prograrn? Can we urlte a C program vrithout
nsing any header file? Justi& )rur a$rrer.

b) Give the o'rtput of the following Frogram and justi& your- answer with reason.
' #include<srdio.h>

intmaine

[4+4]

a+zi
t4l

{
intx=3,1-5"z=?;

i:rt 4h;

a=<*?+ylS-z.y;

tra-e-6*$7-3f2-r**ry

printfi"a=7cd'-a);

prht("b=7od',1;:

rc$lrn 0;

l

3- ai $/Iat is the irrT:ortance of cortol sx-uctllle in programming? Compiue !f - else - if
ladder and switch constnrct Which is better? [i-t-3]

b) Writr a C-prcgram to geEerate following pattern using ruiformaned output ftnction. i5]
k

ok

wok

h-;vick

';hrr.r:k

!rih.'h'cl.::

:.i1f,il'.+r..,.:-'.

:.'tiI;::'t': :'i;'

},

Irem.
Fuii Flar?csBE 80

Prcrn";*o Pass l-,larksiExcept

Year / Part IIi Time 3 ttrs-
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4- ai -rirnat 
is e functior? R?j.'i.: :t ==::s;.:"t ;;i-+i+9aa,,-ring?'

'o) -,ltite a prograrn to f:ed rr'htalier a rluriiber is.pnme or r:$t iisng functon. The
f,:ncton shoulti take &e nurnba as aigrrnent a-rrd :efu:n mJe cr false to ihe main
Frograr.

5. a) Ho*'can we pass trfic dl'nensicxal arrays frorn one firection to aaother? E:rplain wilh
exaurple.

b) B'riie a progam in C to fi,'Id the scond largest number in an a.i:a1' of n nusrbers.
Read &e value of n and the elem:nts of ilre ara1, from lhe user.

6. trl'lrat is advantage of usin! structir*? Create au array of sip,rci.re ;ls:rC Enpicl,*c uitb
name and salary as structse member snd t-he array of si-ucir* is passer! to a frrnciicn
*'hich sorts in ascending order on &e basis of sala,a and rlispiay tire sorted rray fiom!
main.

7. a) Explaio call by reference. Flovv are pciniers usecl in call by rsfererce?

bi Using poifit€r concepl wiite a FrcSraE io eount tha nun:ter oi'characiers aiC the
irnaber c.f '.vsrds ia a line of text entered by the user.

B- a) DifferentiafE be.-rljeetr texi f ie ani! ti.aa,--' f:le-

b) ri"lite a rg:)grared.,):ead inie*lers isn: i.:se; r:itii irs;r ::6i'3 "no". ,q.-',.tsr ;t:a,,iil!r i,i-ls {:.f*.
i'its ali the r:Cd nrE:ttrs te p. .E!c ui:'rei 'l:DD a;.i, :rii ii:.e:ver :rir=b*r ia iii.;::aritr.J
E.tli-

il. a) t{ff:r;Btrate "Lo;;cL: ir"'-rrlttt "Arrimeiic if''.a FCFjIii${ r+i;h s,jt:rble ixa-r.-:.pi*.

t'; lcicpeie "Cc,ir4uted g$tei siai€:Eeni iFilir<.Ti<lJd a,,i1 "s:;,,iicb" iil langr*t€ei. -tv'iite

e Frogu'a$ to ;eaC e ris;v n'r-b...i a=i} C:seria1,'r+hethei it i-c S'ri&y, i',riondei., Tuesdarq
lrr'e<ineday. Thwsda.n Fri<iay a*dSa.rrdal, using bcth ccncept

+++

ll+2J

tsl

t41

l6j

l2+6j

t2l

i5l
i-..:
L::t

ii.i
iri

t{'1
L-j



I!tbttil l

I

w {JLE _ ?(
}Et'Lo o'#

05 TRTBHWANT'MVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
' 2A69 Ashad i'

Eram.
Level BE Full Marlrs 80

Progrannoe Ailro+rar*rt PassMarks JZ

Year /.Part ln Time 32hrs. .

Subject: - Computer Prograrnrning (CT 101)

/ Candidates are rcquired to g1e their answers in &eir.ouzr words as far as practicable.
/ AnemFt AII questions-'

Thefigares in the margin indicate Fatl Mark.
,Assume suitoblg dma ifnet*sary.

1. Differentiate betveen high level and low level. Explain &e steps'6f 'solving a problein
usmg comput€r-. .

2.' Consider a stalernent

scanf ("ts", str) ;
Where Str is a sring variable

e_

Sudent Name. Srudelrrroll number, Marks obtainedlin I00)

Rtcord all dala .in "ioe.b<t'' file,, and pro-qram should print roll
studcnt whp. h.ave oixai"Ea greater than,or equal ro 40 marks-

9. R-cwrite the foilowing.souree code cdrrecting any error

G
[4+!]

- In above stiriemen! why'&' symboi is nol used? Can we input string with space in this
sratement? If not" why? I4j

3. write a pr.ogam in c ro find ali possible roots of a quadratic equation ax2+s1i+6=6. : z. ' tgl
4. Write down significance of main( ) firnction in C. Differentiate betwien pass by value ' 

' 
'

and pass by reference argumerrrs. Describe bqth rvirh.meaningful example. . 'zj . 
L2+6j .

5.ExpIainhowaraytrrbepassedtofirnctions.writeaprogramthatpassesanarraytoa
finction and ffitheJargest.and sma.llest elemeht.. : . fl. [2+6]

batsqtan, rurrs scorcd "nd no oftimes the batsrnan in disrnissed. In the program,'read lhe' &ta of five players and diqplay the batting average of the player wbose name is enrered
by the user. Batting ayerage is given by rotalruns/roral-disrnissals. ... G . . , [2 i6]

7. Write' dorvn advaurages of poirt"r. What type of arithmetc operations .can 6.- 
-

irnpIementeri.inpointer?Aisotlescrjbetherelationshipbetweenarray'and,pointerwith

8. Vrite a program inC,rorcad the following informatjon fo596 strdents. . - 
.

ts

c

coilment- Then'anite the.oirtput' clihe program.
in it. ,Alsb indicate {hr:
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h

/lprogxan to convert list of te{rperatures
//in Ceatigrade to Eahrenhcit
lir,clude sEdio.h;
int maino
t

int i, nJ3;
float celctnt, faren[n.l;
forli-0,' i<n;. i+{)
{

print ('CeIclBdl=")
scanfl-?d", celclil);

I
colrvert (celc, faren, n);
for(i=0; i<n,' i++) prinE (ferer,:iJ ,;
break;

i;
?oid con?€rt(float ce1[]7 float fa:u, int n)

for(i-'3;. i<n,' i.l+) celzfar(farIii, cel {i] ),'
it
cel2for(f}oai f, float c)
i l=915,c+32; );

10. How are doloops used in FORTRAN? Explain with exqmble- comparg ir with implied
do-loop. \Yrite a FORTRAI'J'prcgrem 10 read ten integer nilrnb€rs, Store them in array,
airangetheminascendingorCeranddisplaythesonedlisr' 5' : -[l+l+6.1

I I.lVhat is the'slmtax of two dimensional arrays in FORTRAiI? Explain with exalrnple. f- t4l
**+

I
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/ Candidates arerequired to give tbcir answers in their oum words as far as practicable.

{ AttemptAllryestions.
{ Thefigtres in tle nogin indicate FulI Mmls'
r Assume suitable futaifrccesso'y.

l. a) A coil is comected across a constmt dc source of voltage 240V, draws a current of
l2A at room temperahre. After nruning 4 hours, temperailre rises to 65o C and

cunent reduces to 8A, Calculade the current when temperature increases to 80o C and

the coeffrcient ofresistance at 30oC and temperature coefficient of resistance at 40"C.,. '-

[consider room temPature : 25"C]

b) Explain about ideal and practical cunent and voltage souroes'

c) A'100 w, 250 v bulb is connected in series with a 40 w, 250 v bulb across 500 v
supply, W1af will be the crment drawn? What will be the power consumed by each

bulb? Will such a combination work norrrally?

2. a) prove that mocimum power is tansfened to the load when load resistance is equal to

sor.rc6 resisunce.

b) Find the cunent flowing ihrough the 20Q resistor using by superposition theorern the

circuit shown below-

t6l

t4l

t6l

t4l

l8I
+

8C)
71Y

4Q

20c,
12V 3A

c) Find power dissipated thoug! 4o resistor, using nodal analysis.

v

ExrD.
Lef'el

Progremme

Y;;/Pd"t- 
-

Reguhr
BE' ", , FrIl lilerlts

BE)(/BEI,
BCT; B.AlvI,BIE, PsMerLs
EAE
ill

BCH
TIne

80

32

3 hrs-

t4l

2A 2A

I
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3. a) Findthemanpowmttnoughthe loadRr'of thecircuit givan below'

RI

t8l

t6l

t4l

t0r) 20v 5rl

rvt

r00

b)Thetoulcapacitanceoftwocapacitorsis0.25pF,whenconnectedinseriesand
0.15 pF, wben connectcd in paraliel. Find the catrncitance of each capacitor-

c)Wbatispowerfactor?Writetlownthedrauibacksofpogrfactor.Fxplainhow
connecting a capacitor acmss the load improl'es the power factor'

4.a)Calcrrlatetheaverageaadrmsvalueofthevoltagesignalgivenbelow.Alsofindthe
forrr factor ad Peak factor'

t4l

t4l

t6:l

t5V

l0v

n ?rc

b)Trvoimpedances(lG}j5)and(s+j6)areconnectedinparallelanacvoltagesourceof
V:20Sri0' C"rcrinie."iugr'iniaa ana power factor of circuit cunent and branch

currents. Also finJ tUe toiil active pourer, reactive power, appalent Pol,er and drall'

the Phasor diagram'

c)Analtematingcurrsntof50}lz,hasamaxirnrrrnvalueof200A.Reckoningtime
from tbe instant tt*"ot it zero and is becoming positive' calculate:

i) theinstantaneousvalue after ?'5m sec'

ii)thetimetalrenforthecrl(Tenttoreaclrl50Aforthefirstandsecondtime.

5.a)Non-inductiveloadsofSkW'6kW'and4kWareconnectedbetweenneutraland
R,y-B pt *" r"ffiU;i; ilhase 4-wire system- The line voltage is 400 V- Find

rhe current i" eacir line coniiuctor aad neuual conductor'

b)ShowthatV'.=J3V,for3-phase.starconnectedload.Deriveanexpressioofor
polver factor rn"*'**ini of the load by trvo wattrneter method-

ts:l

t8l

dr:t*



t

TRIBHWA}.I I]NIVERSITY

INSITruTE OF ENGINEERING

Examination Control Division

2{179B.tohrt&

- Basic Electical @E4AI)

/ cmdidates are requiredto give tlreir mswers in their om words as fr as practicable'

/ AttenptAll quesliort-

tTm#I;wtrx#*u*
I. a) State and orplain lcichofs.rt*it and voltagc laws' Find the current flowing 

16l
through 2 ohm resistor rsing KCL eqrlatims lvr

Rl R3

I

Br Re 'r28V 2Q 7V Bz

b) Find volt4ge across the given load resisance fu'

o a

50v IQ

2. a) Find the cunent supplied by lov source using Nodal Analysis in the circuit shown in
l8l

figurebelorv-

5V 4Q

u0I

,} itt 'i

Back

3

irO

32

follMarla

Pass

Time

BE

I

BEI" BE}q BEI,
BCT,BAlvl,BIE"

BCH

Xxen.
Lcvcl

Pngramme

Ycer/Part

b) State and verif Reciprocity Theoremwith an example'

2{t

t8l

I
I

, : i:,i

' , ::' '::l:
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!

t

Explain tlre paratlel connection of furductors withsuitable example and also find the

equivalent inductanse of the circuiL

Afirllwaverectifiedsinusoidalvoltageshovrninfigurebelow.Findtheavaageand

:j

3. a)

b)

t8l

t8l
effective value of the voltage'

v

v,

g
fi' 2n'

Fig: Fuliwave rectifietl sinewave

.3n

4. Forthe circuit shown below' Calculate

(i) Overdll impedance of the circuit

lttt i", .*.nt tar"n ftom supply and overall power factor of the circuit

iiiilC"o*s ineach parallel branch

(iv)Active, reactive and apparent power 
.

irf Co**o Phasor diagram for given circuit

5rl EN

230V. 50 Hz

5. a) Discuss the advantages of three. Ph"tt "ytTT lli*** 
phase sysem' Mention the

causes of low power factor and its measres to mprove'

b)A3s0v,3-ovoltageisappliedtoabalancedgarconnected3-oloadofphase
impedance(5+j9)o'IfwattrnetersareconnectedtakingYphasereference,calculate
wattrneter ,"uairlg, ;J d* reactive polver, apparent power and active power

consumed. Take RYB phase sequence'

0

u6l

ll

I

I

l2

t{t+

I
I
I

I

:l
il
ii
l;
ri
ii

il
!i
I

I

1

ir
t;
!i
;l

i
i

:l
,l

,'|

t61

tl0l
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IHBTIUYAN UNIVERSITY

INSTInITE OFENGINEERING

Examiration Control Ilivision

2W8Btuitra

- Basic Electrical

.Lr1m..

BE Frll Merkr 80L€v.l

Prcgremme
BEI-
BCT, BAII4 PassMarls 32

Ycer/Pert firc 3 hrs-

/ eltrdiddes are required to girr€ their answBrs in their own rvords as far as practicable:t Arctryenquestions- - -'--"---'-'-..

I Tfrgqt in rhc ,narginindicate Fall Mork.{ Asswsinbte data ifwcasary.

l' a) D&e idcal and radical voltage source. Brplain tlre role of inrcrnal resistancc inpraaial roltagesource.with an exqmple.

b) Usisg &lta-Star transformation, dacrmine resistmce between terminals a and b. in
the cicuit shonm in the figrre.

a c d6()

3()

t8l

t8l

t8I

t8l

f

b

2. a) Find '' r currmt tbrougb 2O rcsistor using mesh analysis

3A

:
b) Find tbc valrrc of resistance to be connected across the terminals A and B to tansfer

madm,urn power Eo it and find the valuc of this ma:rimum power for the network

]oA

6(}

l5v

B

20w

I50

t
t
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3' a) Calculae the average nalug rms vatue and forin frctorof the givcn voltagc sigral. tgj
v(0

E

(scc)

b) A single phase indnctive Imd_o{akw ar a pou,er factq of 7v/o0aggng) is connected
across 240Y, 50IIz supply. calculate ttre tven capacity of rne ilpacitor bank and
value of capacitance that must be instailed in paliel *itt, U.a roiriog the overall
power facror to (i) unity, (iD SS% lagging.

4. In the netuo* shown in ligrre bclow, determine:

(i) Total impedance
(ii) Total qrrent drarm from source
(iii)The overall power faaor
(iv)Total Volt Amperes Active power and Reactive polm
(v) Is the circuit capacitive or inductive?

t8l

tr6l

6(I x)

til

5- a) The star-connected load having impedance of(12-ji6)O per pirase fed from a 50IIz
three-phase, 400v, balanced supply, with the phase sequence as R-y-B. Find the line
currenL power factor, active power, rcactive power, reactive vA and total volt-
amperes (VA)

b) Describe the measuremenl of 3-phase power by tr*o wathoeter method.

+r*

Ir0]

t6l

t
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P.rogrin.me

YarlPrrt. llr fime 3 hrs.

' : .. TRIBHWANUMvERSITY

INSTITLITE OF ENGINEERING

Examination Control Divisiolt

2078Krrtik

/ Cardidales are reErired to give their answas in

t AtiemptAltqrcstiotr. . .,---
/ Trr" igrrtes i" the'nargin indicde Fail,t'la.rhs:

/ Assume nitablc data i{necessrY-

of 6@O and 300()
l. a) At 20"C, M coils connected in series h'aving rcsistanle^,

respcctivety. Thc tenrpcrature- t*Tti;';i iqi.* 0^'002rc and o:@4fC

respectively for tt c .oifi: fira Ue ,esistance of combinition at a tempcrahtrE of 50"C'

.. wha is rheeft;;;;p.*.* coefficienrofthe combinarioir at 50oc?

- Basis Elecrical

their own words as far as prrctieable'

b) Find thc cuin:nt through 2() iesistgr using sryer position theorem in the circuit below'

.4Q

1V ?n

4r,

rent in'S0 resistor in the circuit below'
2. a) UsingNodal Analysiq determine lhe-cu

20

t8I

t8l

i
!

I

!
it8I

t8I

I to io

2v

b) State Thevenin's theorem: Defermine rhe curent thro,gh 6g2 resistor using Thevenirr's

theorem.

3(l

?St

2A

3Q
5V

t
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' ' ttance in the circuit

3.a)UseNortonstheoremtocalculatethecurrenttlrroug}r4oresis*.--..
below' :

6'6(}

t8l

t4l
q Ca*tat tu" eqriivalent ""ru"i.ff 

i ttre circuit shown below

IA

v

I

2F i

i

I

I

I
I
I
I

I

!

I

I

I

i

4F

6F' 
r? Explain a measure'to improvc power

Q What arc the drarvbacks of low porttr factt

factor'

4. 
")t 

Determine the rms and average value of th grven

(0

t4I

t8I

In

-ln

t

3Tt2o ?"Tno

;) and Z:{6-j8) are

,:;H;?l};trff ?ffi i:iiJitr*?TJH:]iil'$liffi ':i';r'-st
current and pf "i;;h b*r"rr^oit *.rif"-""i *a pi o{.the mrbinarion (iii)

power.on u*"ati:h"ilft;;e and (iv) Draw thc phasor diagrut-

5. a) Derive an expression to calculate t"' -*t' facior of load (lagging) using two

watrmeter meter readings. Also, "*pruirl-"ttt 
.rr"o or power fastor on vJattme-ter

readings. i€,400v srpply. Find

b) Three loads 3+j5' 3-j4 nd 8+j6 are,connecteit in ilelta to a 3-pha

thephase'**;''ii;"i*""it"'a1of.**"tconsumed'

t8]

[4+41

t

I8l

u
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Exan.
Lcvcl BE FollMarls t0

hogramme
BEI.. BD(, BEI
BCT, BAlvI, BIE
BAG.BAS.BC)I

Pass Marks 32

Yerr/Part vr Time 3 hrs-

Subject: - Basic Electical Engine€ring (EE 401)

/ Candidaes are requir-ed to givc their ansrvers in their oum rrords as fu as praaicable.
/ AtteDrptAfi
/ Theligsis in the nurgin indicate FaIl Msrhs.
r' Asstmte suitahle Madnecessry.

a) What do you mean by ideal and practical voltage source? Explain the cffect of an

intemal resistance of voltage and crnrert sources on their terminal cbracteristics. [4+4]

b) Using loop current netbo4 determine the current through 5() resiston in the circuit
below.

5V

2. a) Find lhe Ilo using Y/A tardormation method, in the network given below. i8l
34d' 30c}

17a

t.

t8I

I 80v

b) Find the orrrent thoug)r 3Q resigor using Thevenin's theorem. t8l

2A

12o.

10v 3c}
lo

5V
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3. a) UsingNodal analYsis, determine the cunent through 2Q resistor in the circuit belorv' t8l

IOV

2{>

3A 5A

to

4f)

2\

b)Wlctisaselfinductance?Derivetheexpressionofequivalentindtrtance'whenthe
two inductances are connccted in series (opposing)'

c) ''The avcrage Povrer over complete cycle-in.a pudy inductive circuit is zero"' Justify
-' 

wirh necessary wavet-orms and mathematical expression'

4. a) Find ttre nns a1f average value of the follorving nraveform'

t4l

t4l

t8I

Vm

i

I
I
I
I

I

I

iV^l
l.'lz

ot

b)

5. a)

!.

i

for tlte sccond condition'

b) Three loads 4-3j, 6+8j, and 8+6j ar: connected in delra to a 3-phase' 400V supply

' iffi;;;#;, l-iie cunentiand total por*er corsumed'

l8l

t8l

i8j

***

rf
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i',n-fSfmffeOFENGINEERD'lG
Examination Control Division

20?6tuh'in

- Basic Hecrical

r' Cmdidatcs aereqtrireato givethcir aosrers in

/ AttenrytAllquestions'
,'fii iy* n tn" "*gi' indicate Fsn tuIa,rks'

{ Assttttre suitable dalaifnecessoy'

tbeiioun wsrds as far as praaicablc'

rrentsource? Erylain' t4]

b)'AcoilhasaresistanceoflsQwM.itsoeant€'nPeaaturcI:T:*Uof20Qwhen
itsmcant€mpciiafu€is5fc.Findiu'o.aotrop.r"trr"ri,.sowhenitsresistanccis' 
2l ohrn ad the snrountling tempcratre is l5oC' 

' t6l

c) Starc anil explain Kirchoffs Iolt'ry laws' Dctemioe the crrrcnt s'rryplied by ttp 
t6J- uut*y inthe'cfucnitsbonmbfigurebelow'

5f,l

r0(r 10rl

.ma

30rr

l00v 30o

2 ohm Vb

2. a) Use Nodal Analysis Method to detemine the Vo Vu md Vo and Calnrlate current

thouglr2ohn'
t8l

Vc
VA

b) Find ihe crnrent I as showa in figure using star - delta transforrnation

5fi

I

Er.E i-ofB[ Merls
Lerel

32Pass

3finc
Ycar l?^rl

2.5 ohm
5 Ohrl!

5 Ohrn

2a
10f}leY

r0rt

t8l

II
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in Se 10(! resistor in thcstworks shown in the circuit using
t8l

1 a) Calculatc thc Gurrent

lherrcoin's lbco'rEo'

5

7o t5

10v

$t, t seconds

and mutual inductance of a cci'l' t4l

b) ExPlain uihat is mean bY self inductance

c) Catculate the average and rrns value oft}r waVefOrm ShOwn bel'orr' OlEr ose cycle- t4l

u

Tta \,
t4l

I

I

i

4. a) State and explain reciprocity theorbm with a suitable example'

b) A resis,anct,T:ifu+iff ,,ij ,ooi,i T,i,1,:"#ffi1[1"f-ffi
corrected in senes u:.t::'' :^i; r.to*&l-aC'

, ?::ffi j;] ;XI'H:'frffi in pararler' rne orsi'f * tds a reading

current of t6A ;,i * "'"'i't'o"".ot-ffi*f*m ffi; Ti'il:

ffil,t'dfifif :$H'3in:"i"'-t'*d;ac,rrents

''h;"#$**tt+**eU'*if+#**-ffi#*
*;l*irr'iry*P*:P;965*ffi *"*'
th"tuototot'*:*:^:::;-ith400vlinevoltagpisomec*edtotbree

b) A trrree phase delta onnected Y:::1:T;fi:; 
"b" "Is,"cta 

ia delta Find

"' ;;;,;;, "*ilsffimlltll#i ;J'?; ffiffi"fr*
(f PbCIe cunet *{.t

t4I

[2+6J

t8l

t8l
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INSTITUTE OF ENGINEERING

Examination Control Division
2075Ashwin

SuhJect: - Basic Elecrisal Engneerttg @ErQl)

r' Candiddss are required to give their ansurcrs in their own words as fu as practicable,
r' AnenptAllqnstions.
/ Theigges in the mogin indicae Fail Mmhs.
r' Assnne sitable data ifnecxsry.

1. a) Difrerentiatc between Practical Voltage Source and Practical Current Sonce. t4]
b) The field winding of dc motor alces l.l5 A ourent at 20"C. If curmt fitts to 6iO a

aftr norking for some hours, supply voltage reaiaining comtant, find il6 final

worlcing temperature offield winding. Given, o"=rh,@voltage :230Y. tq}

c) Ttnee lapms of rating ?2A Y and 150 u,atL 200 wat and 450 watt are connected
across }WY srpply. Calculate the resistance of each lmp and tbe power consrmed
by each lamp at 200 V. tEI

2. a) Solrre the given network with mesh analysis to find voltage drop on 5 O resistors. tq

2A 0v

C)

v

6CI
5C)

12v 30v

b) Use nodal analysis to find the cwrent through 4O resistor for the network shown

below. 4V
4Q

r,

t6l

60
24Y

Dlam.
Lsyel BE FuIlIl[arks 80

Progrrmme
BEI+BE)q BCT,
BAME-BIEB-Aeri- Pass Marts 32

Ycar/Prrt ul Tbc 3 hn, --

'zrJ
v

A

c) Stateand explain superposition theorem with suitable example. l4l

*
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ttt * !

B

3. a) Usiry r-hevr-'nin's theorcsr find thc current through the 4f) for the nctrrorli shown
to.t

t-61

below.

ri

15

30

r8r}

9r}

36V

.'\r

I ti) D3t€xBirc-lbd. powcr dissipated in. the 8o resistor of tlre given network using star-

"' 
a"ri" ffia a"l6st"t'traosformaton'

t4l

I4l+
3

4t
-i.

c) How'mutual inductance between two coils depcnds upon

coils.

a) Find the form factor and peak factor ofthe current vraveform given below'

dimensions of corc and

:j

&.

tI,
,,*
,3
*,.

T'
fb)
*"
a:-

I

c)

Acoilofinductance3lE.3mllisconnectedinserieswitha200Crresistortoa240V,
50 l-lz supply. Calculate *'" "'*"" 

flowing power factor' active and reactive power

; ;;#;;. Also draw the Phasor diagram'

Z, = (+O - 53t83 l) and Z, = (SO + jOZ'83) are*onnecte d in parallel to each other and

a source of 100v, so g;i, Ippriea across rhe overall circuit. Calculate (i) cirtuit

iurl*iiiil e"ti'e reactive and apparent power'

t61

t6J

Il



t*I Iti

I

5. a) Discuss rhe effect of lour porrcr factor. A single ptrase load of 7Kw operates at a

porrcr frctor 0.7 lagging, It is proposed to improw the power factor to 0.9lagging by

conncctiog a capacitor the load Calcutate thc I(YAr rating of thc capacitu.

b) For tbc fo[owing unbalanced systcm with balancd three phase supply of 400 V, 50

tb,calctlate:

i) Thclincwrentsand nartral crment

ii) Actirrc amd reactive porrrcrabosfued by the circuit

iD Draw tbe phasor diagram.

[3+5]

t8I

SrUaei#
i&e-ii&irip.*rftr

-..=..--- 
.. ,. t

",:j.

t*+

I

.,i ri

'',4i

r.:.i.
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INSTITUTE OT ENGTNEERING

Examination Control Ihvision

2075 Chaitra

Erao,
Lcvd BE EO

hctMerlrr 32

UlI Time 3 hrs

I
I

-Basic Elecrical

/ Candidatcs are rtquired to give &eir mswen in their orvn words as far as Practicable'

/ AttarytAllqnstions'
/ 

-Thrig** 
in the mogin itdtcate Fdl Marlts'

/ Assuie suitable data if necusrY'

l. a) Dscuss on brief voltage and curr€nt sources. Aho,justi&r.$-re statemcnt'terminal 
t4]

on decrcasing load current"' " "o
voltage goes on increasing

of wire is 4'60 ohm at 20oC and 5.68 ohm at
b) The resistance ofthe cerrain length

80"C. Dctermine (i) ttr ternPerature mellicient of resistance of the wire at 0oC,

(ii) the resistance ofthe wircat60"C'
the value of unknown resistance

c) State and exPlain Kirchoffs currerrt laws. Determine
circuit of figure. Also comPute

R and the total currcnt draunt fiom rhe source in the

the total Power dissiPated in tbe circuit.
4a

24v

2. a) Use IooP cunent method

network shown betow'

to calculate the current through the 5 O resistance for the

50v

bridge.

l0a 30()

l6l

I51

2A

lo

t8I

t8jb) Using delta/star transformation' Iind the galvanometer current in the Wheatstone

20cl

r0fl 3f}

+-

2Y

5c)
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f :

***

,

3T 4t

capacitors rl'hen

3. a) Find tbe cuneol ilEoqgh Rtsing th1-e11's theorenl Also' fmd the valuc of R such

rhamaximumpoi*Tii'rt'taf"sptacefrH;;;etoninthenetworkshovm
bclow.

t8l

5A

2A

(R)

b) Derive an expression fo1 the equivalent capacitance of a grorry of

theY are connectcd in senes'

c) Calculate the form factor and peak factor of the following waveform'

t4I

t4l

20

1C

:

:

!

ii
ii
I
!,
:l
!t

:i
Itt

l,
lrl:
I
I

T zf

4. a) State and explainNorton'stheorem 
with a suitable exarnple'

b) A resistance of-12 O' an in!51a13'of 0'15 H and a capacitance of 130 pF are

connected i" '""* 
;;; '-ioov' 

son' 
'uipiy' 

c"rttr"" tri" impedance' crurent and

Pft*" *gt" and Power factor'

c)Aparallelcircuitconsistsoftwobrancheb,oneconuiningacoilofresistances5o
and inductance JS'ZmH' the other a non-inatttti'" 'esisran"e 

16 Q in series with a

capacitor of 300 ;;^;,;;it*... rn. 
"i,"ui.ii, 

|o*ected to u 2,.49 v ,50 Hz supply.

Determine(D'h5##;i""J'uy""t'iilh"i;tlcurrenrGi)thecircuitphase
angle (iv) .h, "JJi. 

il;;ce (e) the ."',ipl,*"" of an equivalent circuit consisting

' ofa resistance and reactance'

5. a) Define powerfactor and explain causes of low factor' A single phase 240V' 50 Hz

induction n'o'*i'tt"' zof it 
"t* 

r-'-;1ot "?bii 
r"ggitg' It It 

desired to raise the

power ractor 
'" 

o.il*u';t t, **:H#r**H";,:I:;*:i;l carcurate the

i.pu"itont' ofthe capacitor to be used ln

b)f .three.=,"'Sr**i!"ffi :l'rltilll:"ff"T,Tffi i-':ilfli:ll.l:
delta-connecte{
wye-connecred'#ir"*, ix klA at 0;;#;'i;illeading-'-what is the total line

curent and thc combind power factor'

t4l

t4l

t8l

p+61

t8l

t
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- Basic Electical

r' caodidatcs are required to girrc their msrnr,s in their own words as far as practicablc.

/ AttmrytAlgtcstiot*-
/ Tr"igrrr"ti tt* r*gi, indicde Fall Msrls' .

/ Asnnesdtobledataifnec*srY- ..

I.a)Derivearelationbetween.0relg}o}l,iresistan-ccRrailr"Candtheurrknoivn
. resislmcc Rr at h 

qC, when qo is not hwn 
: .

b)Explainthcprocessofsou:rceconrcrsion.Howisithelpfulin.solvingelectrical.
rrtworts? 

:

c) A circuiL containing of ttllee resisunm t2 O, ls o, and 36 9 r-espectiYel, j{tt* ll
parallel, i. 

"oro*t&lo 
,oi"r with a fourrh resistancc. The whole is.supplied at 50 v

and it is fourd ttraitfr. po*o aissipated ir tlre 12 fl resistance is 36 W' Determine the

value oftbefo*rtii*iJ^". and tile bral power dissipated in the group' :

Z. a;i fina the branch c.urrents in the circqit of given figrre beiow by using nodal analysis?

I

!jl

I
:
I
I.t
i
i
I
I
I
I
I

I

i

I

I.;
i
!

,. .i

'': i

t6l

t4l

t6l

t6l

4rl
'ln 60

:'!
..1
-:i-l .l

I

6V 1A

'of thi nctsork shoum in figure below

,b

usr4g

. :..:

.:

.:

e:rample:nritable
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3.a)Inthenetworkshowninfrstrebe|ol,frndresistanceRrconnectedbbtweerrterrrrinals
AanrlBrotr'"t'"#**;;;t"a"'"roi""to=sRu'Whais'themaximumpower?

t6I

i
I

Ilt,IFIt
l#I fl'
I,Ilf
I
I

.t
i

I

I

I

so 6V

r0() 2A
r0v

+
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INSTTTT ITE OF EI\IGINTFFR NG

Examination Control Division

?Wd (}sit't
i r*g^... l Bffit"Hfi|r.i r,"ru"'rc1 u I

lYeerlP,.rt lltl lfimc l3hrJ

I.nvel BE I ruluarts I E0 I

- Basic Electrical

Srht is sorrcc @sfuoatiom? Explain with &c hdp of a ar6mpla

'A 
coil of stredcd ooppr wirc harring a resistmcc bf l2A d25'C is cmffided in the

core of a irgc t4dr@d supplicd rt 230 Y. ASr'6G'tansforns has bccn in
serrrice for"rrlcrat horrs, thc resistance ofthe coil is }ound io be 133 fL Slhat is the

tEmpcrerc tif tb cqc? Also fnit the power rating of the rcsistmce-..Agumc

tempcratrre cofiaem of rvirc as 0.0Ol25fC at lfc. 
.

iioa vo,O tnrfollowiog circuit diagran

/ Candiddesrcrcquiredtogivctheiranswgsinthcirownwrlrdsasfaaipradicable-
{ Atte@Aagalcstior*
.r' The fifira in tb noTb tufuote Frdl Mar*g'{ Assutrcsttabtedaalfwessry. .-:

l. d)

,o)

c)

t6l'-

t4l

t6l

t6l

.2t
4f)

3

Ev

5fi'3Cl
v

v

2. a) Usc loop Lrurnt rethod to calcutate the crrrcnt thr:ough tbe 2fl resistance for the

networt sboum bdoqr.

lo 3rr l?v io

b) solvethgivennetrrorkwithnodal^nalysistofildvoltagedroponSflresistor- t6.l

8cr

4Q

v

Y

A
o

c) State and explaia Noron's tbeorem with suitable axample'

:..r.'1 rfi.

l4l

j 'rir....,_:

t

./\A/\A

I.A-

P:r' o'
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1.t

r6i

t6l

I
..r':::.4i*..

3- a) .FihAPotnEraissiPateO 
in: O

Iu

i O20v

b) Calculae trc value of 'R such that

giveocirsutl 5 O '

mocimrm powcr will be absorbed by it in the

10C) '.

v
v R

c)Whatisindtrctance?Deiivetheorprcssionfortwoinductancisinserics,withmutrral

- , ffil;t#N" G,arf pedod) var,e and rms value of the waveform shown

t4l ,

t4l

bclow.

v

i:'..

i.'.i'. ..

'i!' 1 ',.

Ztt,r
0

snl6nl6

rf' .

I

i
It'

I

i
!

i
I
{
t.
I
i

i'

:

:,I

i

..;

1'

x,ffi *?,'rffii#r',,ur}:r#i1#'r"{[#
ffiffiff#T:ff" H"' *J *;*' and (iv)

pr:.ctical coil with

(i) exPresstol for
b)

'abowcircuit'

c) Findiurrenr flowin8t ;rr1n66 6pnches oi t'" follo*it'g circuit:

apParent Power
phasor diagram for-

of

t6l.

t6l

'.t

I

4C'
8(}

8l'F

0.6mH

6r}
fiitu
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i r,."f 4 oooy,, so m;: pt * r44 r,ot- *I* @ Kw poti'"r ron s'pplv'rains x' '

=''l'b"spoGfr"r9,'i"ffi4"Wrygffi,m:r g 
.-.

b) Defta phuse -odlcr andocplain its dgit'ficaoca A thrce pUryc tr-f star cooni$cd

load wi& (6''i8) ohm po 
-puas" 

is .ry.ua ilidoi' !6 rz ory" gn'*'sourca Fird

,r" ri"e *i 6*H*ffid" ffii:f *puiJ io tr" ro"i"o-
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25, TRIBHUVANUNTYERSITY

INSTITUTE OF ENGINEERIN G

Examination Control Division

2yl4 Asffi

Eram.
Level BE FullMarts 80

Programre BEI. BE& BAME -
BCT, BIE, B.Asi. Pass trilrrtg 32

Ycar/Part llt Tine 3'hns-

I

i
I
t
I
I

I

I
I

{ Candidates arc required to gitae their answers in their owtr u6rds as frr as practicable.{ AtnmpAllquestiotts.
r- Thefigures inthe mogin indtcote Fail Marhs.{ ,lssume suitable data ifnecexay.

I' a) ltr/hat do you'meT by ideal aud practical voltage md current source? Explain tlre
method for converting practical voltage sottroe into current souroe ara vice lrrI=a

b) A 60 watt,240 V incandescent filament lamp is switched or at 20oC. The operating
temperature of thc filament is 2000"C. Determine the current talcen by tlre lamp at the
instant of switching oN. Tbe temperature coefficient of resistancJ", tilfiament
materid is 0.00450&

c) A circuit containing three resistors with resistances I2Cl, l&O and 36!) respectively
joined in parallel is connected in series with a fourth r.Jrt n"u. The whole circuit is
npplied at 60V and it is formd that power dissipated is l2Cl resistance is 36watt.
Determine tlre value'offourth resistance and the total power dissipated in the group.

2. a) Make comparison table between series and parallel circuit.

b) Fon the circuit.shown intelow figure, determine the resistance betrveen points A and
B using star / delta tansformation theorem.

Subiect: - Basic Electrical @Drat)

o

c) Fin[ all branch crrrents in t]re given circuit by using mesh current method.

-{.

.:,.i

I'i

tsl

t6l

t.t

I
I

l

o

tsl

t4l

t6l

t6l

i

i
I

I

t

I

I
I
I

i

I

I

i

i
I
:

I

I

IlrI'

I

I

!

I
I

I

I

i

I
i
i
I

i
I
i

I

i

I
I

I

I

i

I

I

I

o

Pno>

50v

1fi
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3. a) Using Nodal analPis, determine curr€nts in each branch of the network shoq'n in

below figrre. AIso find the total poww loss in the nErw*ort'

r0o 20

b) Find the value of Resi*ance 'R' tO have ma,rimun power transfer in the circuit as

shown in belonr figlne' Aiso obtain the amount of maximum power'

6f}

t8l

v
t8I

I4]

2A 15r}

= 0.0-qH

200V. 50 Hz

= 20Cl Cr = l00pF

3cl

= lOQ

RO

8V

4. a) Trvo irductances Lr and L2 are cotulected in parallel. Derive tle relation shorving the

equivaient inductance of the combination when mutual flux helps the irrdividual flux'

w.hat will be the equivalent inductance of the combination when mutual flux opposes

the individual flrm?

b}Tuioalternatingcurrentsreprtsentedbytheequationsil=Tsinrvrand
lt r'iz=l0sinl.t*ll are fed inro a common conductor. Find the equalion for the

' \ .2)

resultant current and its RMS value'

c) Below Figure shows a series parallel circuit' Find:

(i) total imPedance
(ii) curent drawn fiom the circuit

(iii)vohage across the parallel branchl 
-

ii"!.ut *t flowing through each parallel branch

(v) Power factor
(vi)Active, reactive and aPparent po\r'er

Also, draw the phasor diagram of the circuit'

t4l

t8l

R

*zo

l0v

I
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5- a)

b)

c)

A fluorescent lamp takes a flIIIEnt of 0.75A when conneAed across a 2CIV, 50!lz.ac
supply, Th" po# consumed by the tamp is 80 wau. C-alculac fire value of the
capacitance to be connected in parallel wilh tln lamP to improve tbe power facbr to

G)uoiry6i)O95 ragsns.

Ttrc foltowing bala1cd tlyee phaie toads are connectcd to a 415 V, three phasc, folr
wiresryply.

(i) 160 LVA at 0.7 porrcr factor lagging
(ii) 50 kVA at 0.65 powcr factor leading
(iii)50 kW at unitypower faaor

Calculate (a) the tolal bad in kVA (b) the line orremt (c) the combined power factor

Provc that sum of the rcadings of t*o wattsneters is equal to the total three phsse

power in measurement of porver of 3-phase circuit by 2 watuneter method.

*lt

l.
I
I

i

i
I

I

I
I
!

t6l

t4l

I

t6I

1

a

I
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Sxamination Control Division

2073 Cheitre

Exarn.

I*vel BE FullMarks EO

Pesc'Mar}s 32
Programne

BEJ(,

I Time )YcrrlPrlrt

- Basic Electrical

* I

{ AttemPtAll gaestians.

/ ruig*;inthe norginindtcae Full Muk'
/ Assume sitable dataifwce'sscY-

I- a) Describe the open circuig close circuit and short circuit with diagram

b) Two conductors, one of copper and the other of iron are connected in parallel and at

20.C carry "q*l;;;.'riaat 
pnoportion of c,nmt will pass through eaclr' if thc

is raised to l(D oci Assume t€rtPerature coefficient of resistance at

20 oC for 
"opp", 

o O'OO+Z per "C and for iron as 0'006 Per 
oC'

c) A direct cunent circuit comprises two.lsistors A of value 25O and B of unknown

valug connecr.a i, pr*rl"rilg"tr,e, with a third resistor c of value 5O'connected in

series with the parallel grorry. Thc potential difference acfiqss c is formd to 90v' If the

toul power i" ,i"li"ffit+izo *un. Caiculae (i) the value- of resistor B' (ii) ttte

voltagcappliedt"tn.*a""rthewholecircuit"(iiDthecurrentineachrcsistor.

2.a)Usingmeshanaly.sigcalctlatethevoltageacroesttre20f)rcsistorstrowninthefigure
belo*'.

Subiect:

/ Candidates are required to give their arswers in tlrcir own rvords as far as Practicable.

b) Use the nodal voltage metbod

network shown below'

to find the cuneot flowing ttnough 10O resistor for the

!0a

5Il 3It t.}

20y

20Jl

c) State urd explain &evenin's theorcm with suitable example'

3.a)WhatisthevalueofRsuchthatmaximumpoweristrarrsferredtoit?Findthevalue
of this manimum porrer for the circuit shounr bclow'.

t4l

t6l

t6l

t6]

i6l

l6l

t4j

R

t0A .lEV
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tII

q

b) State reciprocity thcorenn' Verif'v-' 
ng*e Uetow in branch cd' 

2 o

the reciprocity theorem for the network sho'rm in
161

?.)

a

,$

Define capacitance and derive relation for conriection of capacitors in series'

Calculate the form factor anrl peak factor ofthe foilowing triangular waveform'

t4l

t4lc)

4. a)

!

I

I
I
I
I
I

I
!

Y

100 v

2x wt3rr0 1l

b) A choke coil having a resis-tance*oti0n-.*U inductance of 0'05H is connected in

series o'irr, " 
to'Jit"' of i00 rtr' rr'9-.yitrt circuit has been connected to 200v'

50 Hz supplv' cai:"il;;D;;-fi;* tiil c'"r"'itiii) power factor (iv) power ioput

t l epptitli-a reactive power of circuit'

c) A l0 ohm resistor, a 31.8 mH inductor and 3l8pF ry.i1.: ar.e colrrected in parallel

antt supplied #:";;vi ffi;:ft{;;;;;' 
.Ca'otut" 

rhe srpplv current and

poruer factor and i* ""f""f"t" 
current in each branch'

5.a)Definepowerfactorandoqlainr}redisadvantagesandcausesoflowpowerfaclor?

b) A balanced star-comected load ol tg+lOOp€r phrc is connected to a balanced

iohase400V'50HzsuPPIy'Findthelinecunent'phasecurentandtotalporver

""fu"t*a 
Take RYB Phase sequence'

c) With the help of connection ana {aY diagrams' show that the power of a balanced

" ilr; il;["d "'nu" 
ao"t*i""a using tvvo-wanmeterc'

t5]

t6l

t4l

t6l

t6l

t.
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' E .TRIBHUVANI,INIvERSITY- 
NSTITUTE OF ENGINEERING

Examination Control Division

2623 Shrewan

Sabiect: - Basic Electrical (EE10t)

/ Attemp,&.questions-
/ The lisures in tlt ttoginindicote fiill Marhl

t Assnie'suitable dda ifrncessry'

l. a) A coil has a resistance of lff)-o}rms' wben,the t€rtperahre is 2O"C and 110 ohms

. whenth"'*'r*#"i;' 
':rind-t€mpera; 

rise when itsresistaoce is 124 ohms'

*a 
"-o""aiogtemperature 

is 15" C'

b)FindtheequivalelrtresistancebetwenAandBforthenetworkshowninfigure

/ Candidates are required to giirc

below.

c)

theorern.

15V

thcir answcrs iotheir own words as far as prracticable'

t6l

t4l

Find cunent Aom the source in frc following circuit diagrarn t6l

t8l5-ohm resistor in tlre network shown below by using superposition

I
I

20v

b) Find rhe branch cunen8 in tbe circuit of figure below by using nodal analysis' 18l

6II'

80FutlMerksBE

32Pass MrrlsBAIttr BfE,Prognmnc
hrs-fineillYcer/Pert

tv

il
,



I
ItE

ntl
U

,l ! *
I

3. a) Find,y"..:":1xffi.;ff";lffii:,LY#ffi'frJ: 
which is equar to

4 Q. will deliver n
t8l

20v

cr
=4Q

3A

b) Derive an equation for iuductance L in terms of flux linkages and curre'nt change'

c) Calculate the (i) av*age value and (ii) RMS value of vottage wave shown in figue

t4I

t4l
below:

b) A coil is cormected

2\ 3lr
0 1T

T

4. a) Determine rlrc valuc of ctrrcnt I''-b' *1'I and overall factor of the circuit shovm in

figue below f"r r#;;Jffir"r-i*"i . u; ilth; phasor diagrm and frndthe

total power corumed by the circuit
t81

Zt

Vr 50 HZ

in seri€s rvith a non-inductive resistaoce of 30Q across 240\t,

50H2, 1-$ suPPlY' The reading of voltmeters across the coil is 180 V and across the

resistance is 130 V' Calculate'
t8l

i) iuductanceofcoit
ii) Resistaoce of inil
iiil Po*o absorbed bv coil

i,j iot""t absorbed by whole circutt

5.a)DefrnePowert-actorandexplainwhyingeneralitshouldbekeptonhiglraspossibl""'
in Porver strPPlY sYstem'

b}Threesirnilarcoilseachofresistancc.?Chnrlincluctanceof0.03}lareconnectedirr
Delta to a 400 v, i pb"*, 50 Hz supply. cur.oiut" tr,. line currcnt and thc total po.ler 

tE}

consumed'

0.01H6r}

Ir

2Q 200 PF

Ho

ilf
1
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INSflru.TE O.F ENGINEERING

l*amination Control Division

2W2C\aifie

ErrD. egu,ur

i,crrel
,BE hllMerkr 80

Prograbme
BEI;BE)LpcT,
BAME.BIE
BAflri.

Pass Marks 32

Yeer/Pairt llt Timc 3 brs.

- Basic Electrical

/ CinriidateqAe lequir.cd to gi@ their ansrert in their far-as oracticabic.

/ AttbmptAll qtestiolrs. -

/ Thefigrx in tlre ntgin indicate Full Mar*S'
/ Asime suitable data if necessrY,

. L a) A 60 W, Z4A V incandescEnt filameor larnp is srvitched on at 20€C' ]he operating
' 

temperature of the fiianrent is 2000t. Determlnc the cu,-ent taken.by tbe lamp at the

, . , , ins;nt of suiitching oN. the temperarure coefficient of 
.resistance 

of .the {ilament

:, 
,' .' b) A battery oftnlnrotW enif is co-rnected across iesistarices, as shpyn in figure beloiv'

t " - - . 
The. voikg.e dsops 

:across the S Q reslstor is_20 .V. Wl4i witt te thi eurrexlt rcading in

tsl
tO: .tlO

' r3(} .....
c) what do you mean by ideal and practical voltage and current sources!

2. 4 find thi power disSipation in 15 O resistor shown in figure below using mesh

auallsis.

tsl

t6l

200 100

900 200v400 v

b) Find curr€nt on load resistor Rr., if its resistance is 2 O, using superposition theorem' t6]

?s!

150

800

. c)-,'State airder;piairiNprton's,lhectsm rvith an appropiiate exhmple'



I{,tt

l- a1: fina'the valrrc o{ Rl- for which t}re mddmum power is transfeirat in tbe load
---'rEsisiorw"nu.xroiirdtbcnaaximi:i::p.,r,crthatcmbege#f.tlrredtc&elcc

I t I
I

resistaoce Rr"- t8l

t4l

I4I

t8l

b) Derive the expression fcr tlie inductance' of indirctor in ten:'s of its physical

dimensions.

c) calcilate thc average aric rms value of {idl-rvnve rec'.ified sine wav€ as sbow:r below'

*14

415 V
balanced
suppiY

lt

....>
IR

5td4 T

4. a) . A circuit consis"ing of a resistasce of 30 cl in series with an inductaice of ?5 mll is

ccanect-eC ;n paraiet wiotr a circuit cc,nsisti.:g of a rxis"ance of 20 0 t:# It:
;;a;* or roo pF. If dre parallei cornbinarion T roryT.i:lto a 240 v; 50 Hz

srngle phase supply, calculate (ii l.he c,rrrcnt in each branch (ii) The total cuirent and

powerfactcra"a1iii;Po*ercoi1surr.e.l.Alscdrawaneatphasordiagrar,r.

b) Fr:r a selir-s path tith a resistance cf 8 Q, capacitcr of i ?0pF a':d an irductan':e gf-l'l
' Ii, u capacitor l80pF is kept ia naraliel. Thea t\e combinaiion is fed by 240V, 50Hz'

14supply.CalculatebrancirCurients,totalcurrentiiomsupply,porverfactorof
r'holc circuit, u.rir. power and ieacrivs po\i,er consumed by';he circuit. AIso shoiv

phasor iiagram-

5. a) Deveiop relation betrveeil phase 
"'oltage 

and line voltage iil 3-Q star connected systein'

b) For tbe circuit shown in figure belqv;, calculate the current tkough the neutral and the

total Porl'er consumed in the loa'd'

t8i

i4I

t8l

t0fi

20c,
t5C

. - . 
ection <iiisdithe m"asur*"l, of. 3-a1 pouler'usii€,.6ro ,. rei 

'
c) Expldin with bonn

. wattmeters. '.1, . .. t' I11
- l ,- i
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INSflTI.]TE OF ENGINEERING

Examination Control Division
2072t<rrfrll

frrrn. f ew' Brcli {2066 & Lrtcr Birtch)

Lsvel BE FuIt ltflrrks to

Programme
BEI.BPLBCT
RIE B-Aori PessMarh 32

YcerlPart Ut Time 3 hrs.

- Basic Electrical

/ Cedidaks arc required fio give their answers in tlrcir own words as fa1 as practicablc-

/ Attenpt AII guestiorts.

/ Thefigg* in the margin idicote FalI Marb'
{ ,tlr,lstone suitable data ifnecessry.

Explain ideal cunent and voltage sources.' t4]

Define teinperatgre cocfficient of resistarce. The resistance of a ccrrain length of wire

is 4.6() at 20"C and 5.88O at 80eC. Determine (a) The temperaturc coefficient of
rsistance of the wire a 0" (b) The resistance ofihe wirc at 60"C' t8]

state and e4plain supcrpositior theorern with an aprpropriate examplc- t4]

Find out the current thmugh 5 ohm r',esistor connected across the terrninal c md d in

tbe network shown betow using the Yenin's theorern- t8I

I. a)

b)

c)

2. a)

c
5r}

o 8V

b) Use Nodal Analysis Method to determine the V., Vu and Y' and calculatc cunent

tbrougb 2.5 O.

IA

t8l

2ohm \,b Vcva

3. a) Find the resislance benreen rhe terminats A and B in the circuit segment below'' t4]

2.5 ohm
5 Obm

4.ut

Rl p.A
1.m

R3

2.@

R5 B

I
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b)I'hreecapaeitorsA,tsandCiravecapacitarceslgs0and25pFrespe#jrely.
Calculate:

i) Ctarge on eac.h v&ren conmtert in parallcl to a 250 V ryp.ly
ii) Total caPacimceand

iii) p;d. across each when connecred in series

c) State Ma:rimrrm Power Transfer Thcorem and also pm.vc "ma:cimrun power will be

dissipated when &rt.,ol =Rl"

4. a) Derive the exprcssion for eleetical current in a pure inductive circuit when input

prwerisv,sinwtprawtbswavefomofvoltagemdcunentandphasordiagramof
-tt 

" "ioolt. 
lno-analytrcally and graphically tbat il iloes not oonsume real power'

b} In the given circuit, find the crrrrent ttuough the inductor, what is the equivalcnt

impedance? 
se

t6l

t6l

t6l

t6l

I, \

c) Find the peak factor and form factor of the tiangular wave slrown in figr:re below' t4l

Im

Yrfz 2r-

-lm

nEIZ ol+

5. a) Explain the importance of power factor in an ac circuit, wrth suitable example' How
' 

power factor can.be imProved?

b)At}ueephasestarconnectedsystenrwithlinevoltage400Visconnectedtoth,ree
loads: 2520" , ||1.20o anil 15110" (also connected in star). Find the line to line

current, total pouer and cur:rent in the neutral of the system'

c) Define phase sequencc and oplain its significance in three phase system'

t4l

t8j

t4l

r**

* Ii
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Programme
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Ul Time 3 hrs.
Year / Part

ElectricalSubiect: - Basic

,/ Cardidates are required to givc their answers in their own words as far as Practicable'

/ ,CttenPt arY I-rve questiors'

{ AII qtastions carrY equal mark'

I Estnne snnbte data ifnecessary'

t.a)V/hatisthedifferencebetweenthepoterrtialdifferencemdelectromotiveforce?t4]
b)FindIl,12andIrint}recircuitshowninthefigrrreusingKirctrh-offslaw.t6]

lz

t2 v

c) What is the value of tbe unknown resistor 'R' in figure below' if the voltage drop

across 500f! resistor is 2'5 volts?
t6I

t8i

550 f)

2' a) use the node voltage ryr'ho{ 
(nodal) to find the

in the net'n'ork shor'vn figure below'

i0sl

ctrr€nt flowing through 10O resistor

?Q

t-

'7 {2
3C)

10v

s0f}

500 f,
R

4r} ]sov
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i

b)'For the circuit shorn in figue

using Thcverun's tlreorem'

c)

below, calculate tfre;rrrent in the 10 ohm resistance

t8l

8Q l2v

r0c)2a

3.a)Determinepowerdissipatedin3ftresitorint}recircuitshov,ninfigrrrebelowusing
Norton's theorern' lo

v r)

t8l

10

b)AninductoristobemadewithcopPffr,virewormdonacircularironcorehaving
mcanlengthof40cmwitlrcross.sectionata,eaof50sqmm.Iftherequiredvalueof
indrrctanceis500mH,calcul.atethenurrrberoftrrms-requiredgiventhatrelative
permeafifitY of the core is I 500'

4.a)A4l5V,3phase,sl{Zinductionmotortakes50KWpowe'rfromsupplymainsat
0.72 power rr"r", o**tr[. a-u; "r""p*itors 

is connected io detta across the line to

irnprove *" *"*ii;:'J:;il;r:i;."i".t,rr9 capacilance per phase in order to raise

th,e Powet factor to 0'9 lagging'

b) Tluee loads (31+j59) A' (30-ja0)O-and (80+i60)0 are connected in delta to a 3 phase'

200 V supply' Find the phase cu'-rents' lrne Jrrrents and total Power absabed'

5. a) Define cycle, Time period' angular velocity' fiequency' average and rms value oi an

' 
altemating quahtY'

b) A series circuit consists of resistance equal to 4Q antl inductance of 0'01 H' The

' 
applied voltage i'";'di ti iiooJ 90")v' t'ttt't"t" tn" follo'wing:

i) Pourerfaetor
il) ExPressionfori(t) .r .-^-.:

iii) The power dissiputed t',&: "1:ll'
ir! votige &oP across each elemens

v) Draw a Phasor <iiagram

l8l

t8l

t8j

t6l

[10]

*'F* :

I
I
I
i

i
i
I

I
I

i

I

I
I

I

I
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Examination Control Division

2070Ctafue
- Basic Electrical

EE to ailIWErs ul

t

/ ,lnqptAllYaions
t ltti|** in ttn Dr*gin indicae FulI lldarhs'

I lwntre stttalte danifnecesstY'

l.a)\ilhalrbyourmderstandbytcrms.resistance'and.rcsistivity'?onuihatfactorsthe
resisame offered by a cooductor d€P€octl '

,) ;;; made of diffcrent mat€riars having tempem$re coefficients of

resislaoce o, = o'frifc *a o' = ofi)S/Co are connected in parallcl and consume

cqual pcwu d lsfil'fi;i, 6" *," of power consrmred in resistmce Rz to ttrat in

Rr at70c?

c) Calculrrc ttc value of rmt<nowu resistance R in the circuit shonm below and the

currEut flou,ing ftt;"Ch it 'A* rc 
"'*'ot 

in tltc branch OC is zero'

own as far as

1.5 fi
,t

t4l

t6l

l6I

tsI

A

2. a) Calcralafietbcoutlutvol@e'
law:s.

Vo for tle circuit showa in figure beldiw using Kirchoffs '

2Av

+

Avo

b) DetermineihePower dissiPated

applYing nodal voitage analYsis'

by 5O resistor in the circuit shomlnfiguebelow bY

v

40

F,res.
FEII lfisrkt

Lerel
Pass lflerks 32

Progrrmmc
I Time 3 hrs.Ul

c) State aad explain superposition Theorem rtith an appropriate example' Isl



It t rI ,t
1 I

f. a) for tUb circuit shown in
' 

ma:rimunPower?Wbatis f#s'##mH#;;?' 
Rr to set the

l8l

N

b)D";trecrrrentin20ClresistorofsenetvrorkshowninfigrnebelowusingStar
Deita Transformation

i4l

6 t2(r

v

c) state the definitioa of the capacitance rrd from it write an equaiion for the c;harge 
t4l

_. 
".} 

I*T;: ;#::,", instantaaeors ".X, 
flowing rhrough a ptre capacitor when

excited bv Ac '#;;;;;;" 
v : Y-l 

siooi o,o' P"'3"'"T'' of vorage and

ctrrrent and phasor iliagraur of tbe circuil d;;ilyd"ally otl grapbically that it 
t4l

does notconsume real Power'

b) A coil takes 1'3 kVA nd 1'2 kVAR'unhen connscte'd to a 240 V' 50 Hz sinusoidal

supplv. ca"outet (iiio*t" aioipu'"a C) C\}Tni-and (c) tnductance of the coil' t1i

c) A Circuit *o'i'ti'g of a resistance-"11lf in series with'an in{11rnce of 75mH is

connected i, p*"i!r *irn a circuit gi*ruJJ" roirt-""::?t: in series with a

*',r.:u'#-x;ffi,}}#t'n'rffir":1 e'lilx#k 
r3l

reactive Power A

5 a) what are the two wavs of *.ry*'tioi-'-:-ffi ilrfr: ffiT3tfi[tnf;: r,1'' *' 
;l write Corvn the relationslrip betueen poasE a,s rruv 'v'rc-- - t4j

curent for these syst€m' 
I 3-phase ioad of

b) A 220 v, 3-phase voitage is applied to a balanced delta connecteG r-vu*- 
[81-' 

pi*" impedance (15+i20)O' Calcuiate:

I ThePhasevoltages. L t:--
iD n'" Ptt^or current in each lroe

iii) The Power corsumed Perlhase

lrj H,TI *:J"tffit"ffir** * c.rrents? why does it have this value?

c) F.xplain 2-wattmeter method forrhe measurement of power in a balanced three phase 
t4]

:il*.

I

load.
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Examination Control Divisiou

2070 Asbad

ErrE-
-r,e+d

Progremnc B-

Ytr-;'Pan

BEi- BLX, Pass lllarls

Time 3 hrs-

iEE+tii

I I I

trlFEII lrt rks

- Basic Eiecui€al

&Eir or"= v,o* as far as practicable-
J Candidares are reguired ro give rheb msaexs !E

i Anem/ AII atcstions-

'';;;t** 
in tu margin indicarc FaII iltsr*s-

.' Assile rtir&le dataifnecessci'

I- a) \\tat is t\ faS.torrespousible for tlc of $e pracrical sources from their

ideal behavrorr Ex.ola;n rhe efi'ect or"tr'#-oo tl. t=-t*l chamcteristics of the

: is iiie circuit ruj'I a

b) Srite dor*l'Jre silIx ro caicdae :t{tr'r-tc,'s :qgli=id' IEsisiaiict

sui-ubleexamPie- 
j : '

c) A conducror matcria! has a free eleciroo deasit-v of l02o elecuon-< pei m]- r}'Ltn a

roir4e i, "ppuJ= "ons,.anl 
&ifi...tJ cr tsrto-r m/s is anained by the eiec"rons-

if tl,e cror. =*d*d area of ,t .oaa--'i.-', caleuia:e $e ma=nituuie of &e

Z- a) ExPIain with eeal diagram ald ririte de eq':atious for Deiia' S-ra' Cenversion grd fi'rrEuITeEt-

Srcr,Delta CoalErsort.

across the lerminals A and B, flae':

t6l

t4j

i6r
\ - j

t4i
i6l

t6l

t8l

b) Find the equivaleot reslstance 7

., t..

theorem are dual of eaih otber"' Justifr the
.Thevenin's rheorem and Norton!

sratement v/itb suitable examPle-

L

c)

3. a) Use Superposirion theorem to finri the curresl 11 tfuough 2 Q rcsistox in figure

below.
l0Q 10v

3r)

5A

3 Obm

L

? Orn

'!O Om
a Otm

6 Otrm

a Ohrr|

6 Olm

OR
20\,
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10 Ohrn

I

''juo"rgb i0 Q r=istor using loop curcDr merhcd
Find ttre crrrent PasstlE

;BE

l4l

ir'li'j

l5

A7-'

tm

t l0 .t
7 4

b) A,r hdrstrialload corsisls of tbe follosing:

i) .A load of 200 KvA @ 0.8 power facror lagging

t8l i
.t

t
i,

!
I
I
I
t

!

ii) A load of 50 KW @ u"itl POwsr laciu-r

iii) A load of 48 KW @ 0-6 Po\tEr factor leading

Calculate the roul K-W,TotaJ KVAR. Torrit KIA arui the r'rverall Power facror'

5. a) A I00 KW load at 0-8 lagging Powet factor is -being suPPlied by a 220 V. 5t-)

sourca. Calculate the reactive Porver drawn from the source- If a capacitor connectd

to the load improves iti Power factor to 0.9. Find rhe ca;ia-citance

from tbe. sourc€ before and

of tbe

para)!el
AIso'catculate the. currenl dravm

affer

capacitor-._

connectBB rlc caPacitor'

b) With the helP of necessary Phasor diairam and circuit diagram. explain the two

rvatuneter method of Active Pou'er Measurern€nt in Three Phase AC system? What is

the variadon of waftmeter readings Ioad Power Factor?

:,

l8]

5;1,--

EV
:2 Ggr'

- lov

4
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IN STITUTE OF ENG :.}.IEER.ING

Examinhtion Control Division

2069 Chaitra

- Basic Electrieal

.r" r"qoir"a to give their answers ia 6eir ovrrr words as far ES

J AnemPt anyFrye questions-'
J Theligres inthe mogin indicote FuIl Marhs'

J Assuie suitable dataiJnecessary- 't!tr=*t .''' . 'l
' F"e:-'" - -: ' *!H--

--{ -4 hplain the methods for converting pracdcal culrent source in to practical voltage

source-

"p
calalae tbe power which wouitl be <iissipared ir a 7-5 C) resistor connected ac'ross,

)(Y iD tbe nerw-ork shorm beiorr'-

.a*s.'--

200v
75r,2

80c}

e{fira the currents Ir, Iz, I: using Kirchboffs La';tr and also find rhe Powel output of

each voltage source of figure below?

Eram.
EO

32

3 hrs

t

[:

Ir l2

?a

lov

5(}

5Jr

Ir

3A

5o

5V

o

5V .lirG-rr...:iq..:.!.-:i:.--. .- .... . -.. , :

'ff 
': :'-i;:."'.'j:::1' --'--''"'

Frg: l-2

--f:f) The resistivity of a metal 1lg, it 50x10-8Q-m' A sheet of rnaterial 15 cm long' 6 cm

wide and 0-014 cm thick. calculate the resistance in the direction: (a) along the length

and (b) along the thickness'

-b.t Use Norton's ttreorerg to calculare the value of R that will absorb;1n4x!m1;m power :

rzqi" '--: '::-'-'';" 'ru;iif,;r'rrra ngrr" below. Also calculate ths maximurn power drarvn" '*'" h,bm the circuit shown in the ligure below. Also calculau 
i

bY it' 
12,,

BE

Par; Marits3CT,
FuliMirks

Programroe

ttl TiIIleYear/ Parr

r0r)

20r}

20f,

?0Q

20(:2

5A



IttIIIt t

--'t 55#Hjffi;1x#*:#T: 
*rcsistancc R a,d tbe crrrent rhougb il

t4l

Xr

B

t8j

..i- ,,.4 Find rbe currenl throush *:]1n 
t*"t*

4n ?r)

using looProrrrent mcthod?

.50

69lov lo

5V

t8]

I in tbe circuir of figr:re below by applying nodal voltage merhod-

Eis 3.1

b) Find the current

l8V

6f)
6c,

l?v

::"' 
:neration of sinusoiilal emf wiih diaefm-ard 

:*" 
angular vclocity'

:4 O ExPlain ge

trb)Asinusoidalvoltagei'"OI^'i:U:"tlreeparallelbranch-csvieldingbraochcwrents'

t6*.fr fii,+dfi 
j.*x,.ry#l1-ff ffofeffectir - :elation for connecton

c) Define inductance and denve t

Parallel connecbon'

t6]

t6l

14l

>t

6r)



ilftI *l
I

t

5-_9 For theparallel circuir shown belo% calcularc:

(i) Rus rralue for c,rren-t po*rr facrors and active power ofpurr i.
(iD Rus,alue of current, powerfactor-'od reacdve porver ofpatr 2-
(iii) RMs value of current aod por*'e1 factor of the whore circuit

R3=I5O Lr=50 rnll

t81

. I.t
:-?-"*l*

!:37s siD 3Trr

-b) . A three phase inducubn motor takes 50_Kly at 41 5v, 50IIz and a power factor ai 0.i2
. .- I.+egi'e' *Tr 

te KVAR raring of c.apa"itor-u'.ii1J.oiror. &e power fac.ffto*'i,9 lagging' what-cap-acit** p.rpi"re is required if the cipacitor bank is.connecedin star connection? what is tbe advantage of power rr"to, 
"io.oion from the so,seepoint of view and from the point of view ofmotor itseli?

6-_-SYntIie network sho,rvn in figrre below, determine:

i) Total impedance
ii) Toral curenr
iii) The curretrt in cach branch

;--i{) The overall porrcr factor
v) Volt 

".pcres, 
Active power and Reactive power

I

;:ii

t*21
t8l

t8l

7 5H
5a

e30v
5Ouz

ISOpF

Fig:5.t

--b> b a 3-phase, 4-wirc wre connecred system the phq5e ,oit g, v71 : 200v, and itsfreqiren'cy is 6OH2 The load impedance components are R1 = l00C), R2 = l00fl,'cz : 66-3 pF, R3.: I00f), L: = I59-2rnH- carcurate the three line currents and theneutal currenl-

***

.,.,d.

N

6 R2=l0Q C;t50;rF

'.?':,:

i-,i;

a
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2068 Chaitra

Eram,
Level BE Full Marls 80

Programme
BEL, BEK
BCT, BIE, B.
Asri-

Pass Irtarks 32

I'ear / Part Ut Time 3 hrs..

Subject: - Basic Elecnical Engineering (EE 401)

/ Candidates are reguired to give tbeir ansvvers in their onm rvords as far as practicable.

.,/ The fgres in the margin tndicate Full Mark-
/ Assume suitable data f necessary.

1- a) Explain emf potential difference and current with a circuit diagram.

b) The temperature rise of lhe rnachine lield rvinding was dcterrnined by ttre

measurement of the winding resistance at 20"C the field windin'g resistance 'n as

160 Ohm(O). Afier running the machine for some hours at full load the resistance is

' ' 185 Q- If-the ternlperature coefficient of 'resistince of the copper'irrinding is
4-3 x I01"C at 0"C. Determine tbe ternperature rise of dre machine.

c) Find the equivalent resistance in the figure shown, and porver dissipated in &e 5O

resistor.

ro

t4I

6O

t6I

i6]

t6I

t4]

i6]

+
24vl

5fi

?. ai Calculate the valtie of R tlrat will abscrb maximun'r pc-r,tier i-r'oryr the circLiit {shog,n in
the tigure). Also calculate the nraximurn poiver dra'*n b_v- it.

r2c

48V R

b) State Norton's descriptior: theorcm and .list the stelrs for Nononizing a circuit.
Compare dre Nortu.n's equivalent circuit to the Thevenin's equivalent circuit.

ci What is the tota! cosi of using the followir,g at lts 7 per krllorvatr hor"rr?

i) A 1200 W loaster for 30 min
ii) Six 50 V/ bulbs for 4 hours

4
,).



ttf? 1t
!

iii) A 400 W washiag machine fcr 45 m,in.
iv) A 4800 W Cleckic ciotirs df,,er for Z'0Lio. . 

'.

a) 
lJse 

Noda! analysis methorl tcr caiculate the currenr tfuough the l5o resistor in Lhefigure shoun beicrw.

' 8fi tzo Ioo
't8j

5Q
48V
zfi

b) Fin<i rhe current I as shown in figure berorv using star - derta transfc:-rnaticn.

+

t4l

[4j

(.6]

l oii

-i0\,r

r0Q
I0!-)

t'-t An air coreri cu-i! is 2-5cm lctrg an<i has an ai,.erage'cross-sec!;trr:al area of 2cri:.
i)erelr:rire rlre nunnixrof turss iithe coii has an lncructance (:ir I0c ;rH.

+' al Caiculate tire average velue, rms vaiue, form faciora.rid neali Iacror trf ihe sa.,,..ioothLvave as sht'.w in figUre beigr,.,.

wl2x 4n 6x
Lr) What do

slagram
you mean by reactive po\r,,er- in AC circuir? Explain i( b), conslprcting phasor
for rea! power, ieactive pov,€r and apparent power.

_q

c1 De'scribe anc illustrate the phasor reiationship ihat exist between the voitage rhat
appears across lhe terminals of a pure capacitor and the currerlr rhat l-lows tf .Jrgn irin stead'v srare vrhen the capacitor is er:citec by a sinusr:idai scuice.

a) A 
'oliage oi 2a0r0o y is appried ecross impedances in parallel. The value of

impedances arc (rz + jr6)C) and (i0-j20)f). Determine the Kw. KVA and RVAR in
each branch and the power faclor of the rvhole circuit.

[:; A delia conriected lozdo,f Zp= s2/-45"e,zec-- 522-3c]oe anci zce= l0z0o{) erc
connectec to a 380Y, 3 phase ac source. Find the magnitude of the ljne currents and
ioial power.absored by loacis. rvhen phase sequence is ASC.

i5j

i5l

rqiIoj

l8l

r5c
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a

l

.:J'.

::-i r

Whatarc &e advinlages phase ac systern?
I

..i.*. c) Deteniim-euin:nt in 5O tesistor by mesh anatf,rt U ng.,ii b"fo.* rq-

f
I

+
l0v8V

2ct xt
I
I
a

,, ... l

I +

5f)
++*

tzv

t

:]
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IRIBHWA}.I I.TNTVERSITY

INSITTUIE OF ENGINEERING

Examination Control Division
2079Bhrdrr

Eram. llt irtl:it
LeveI

itoBE rfi[fJ?lTl?I

Progremme AII excctrn BAR i"J'!t Lrl:!T?l 37

Ycer/Part Ut finc 3

{ Atnmpt$Westiorrs.
r' AU qttestiots cury equal mrb'
{ tlslnme suitable data ifnccessary'

l.stdeteibnitdsthrem.^Ify=acosOoer)+bsin0opr)thenshowthat-**ri(2n +l) xYr*t x* 1n2 +11-Yn = 0'

2. eppffn4ifu*irt'r"rio to n"a.G o[*io' of C sec; as far as the term in f'

3. State L'Hopital's rule- Using itevalude UIu fIlI)P'x-+0[ x )
4. Find the asYnPtotes ofthe curve

(x+y)2 (x+2Y+2)=*+y -?

5. Show that for the ellipse *.#= 1, the radius of cunrahre at the extemity of the rnqior

aris is equal to half ofthe Latus rectum'

Mathematics I 401)

/ Cmdidatcs are required to give their answers in their ovvn urords as far as practicable.

cosxdn
6. Integrate:

+sll} +sinx)

1t

2

I
0

7. Apply the nile of differentiation under integrat sign to evaluate: tr rydx md

benoe deduce rh" tr Y* =l

8. Define Beta and Gamna fimctions' Evaluate: li *a''f2 - I a*

g. Show that the area of tbe astroid xB-fl :# *Y
OR

Finilthevolrrmeofthesolidofrevolutionofthecc<loidr:a(l+cosO)abouttheiaitial
line.

lo. Solve: *ffzY: x2log(

I l. Solve: y: Yf + 2Pxwhere P =*
12. Solve: fi+g**zY = eusittx

13.sorve: -#-r*.r*=i
14, Derive the standard eguation of m ellipse

l5.Througb *nut 
***fiI--J"dd 

td a(es be mtated to reduce the equation

3xz +Zxy +3y2 - Ji *= 0 in to one with the xy terrr missing?

16. Find the center, lengttr of the a:res and eccenticity of the conic

gt *4xY+6Yz -22x'l6Y+9=o 
oR

Describe and sketch the graph of the equation '= #
{r **
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TRIBHUVAN IJ}{IVERSITY

INSTITLiTE OF ENGINEERING

Examination Control Division
2079Baisbakh

Exam, liltcl.

All (flceptBAR) . Pess Marks 32Progremme

Full Mrrkr E0BELevel

3 hrs.TimeYear/Pert I ll

Subject: - Engineering Mathematicsl (SH 401)

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

/ AnemptAllquestiorg-
t fnrigG in the margin indicate Futt Marks'
/ Assume suitable data if necessary.

L State Leibnitz's theorem' If y=log(x *Jl*t> then using the theorem show thal

6a3+x2yy, *xy, = 0 andhence show that(a?+ *D*r+ (2n + l)xyn.' *n2y, = 0'

2. Assuming the validity of expansion, find the expansion of: log(secx) by using'Maclaurin's

theorem.

3. What do you mean by indeterminate form? State various forms of indeterminacy. Evaluate

I

.Sofsr)7
\x )

4. Define asymptotes and its types. Find the asympotes ofthe curve

I + qiy+5xf + 2t' + Zx2+ 4xy + 2y' - *- 9y + I = 0'

5. Find the pedal equation of the curve of f = a'cosmO'

-rc/ v r
6. show that fl' *;7. =J=we{.li +r) .

7. Evaluatg by using the rule of differentiation under the sign of integr"tont J"
Ioe(l +a cosx)

dx.
cosx

8. Define Beta and Garnma function and use these to evatuate lj
dx

u+41

tsl

tsl

ll+41

ts1

tsl

l5l

l5I

g. Find the area included between an arc of cycloid x = a(0 - sin 0), y : a(l - cos$) and its base.

OR

Find the volume of the solid formed by revolution of the cardoid r = a( I *cos 0) about the initial

(l -x 6

and hence solve the differential equation

base. lsl

tsl

l5I

tsl

tsl

requation jl.;ir=*"F-
I l. State Clairatut's equation, find the general and singular solution of y = px + p - p''

12. Find the particular integral

t''-2Y' + 5Y=e2'sinx-

13. Solve the differential equation x2

14. fhrough what angle should

*9* 2y = xlogx .

axes be rotated to reduce the equation

dzy -
dx2

the

3x2 +2ry*3y2 -J-2*=0 into one wirh the xy term missing? Also obtain the transformed

equation.

t 5. Deduce the standard equation of the hyperbola'

l0
16. Describe and sketch the graph of the equation t = I -16-6

OR

Find the centre, length of &\es and

3;2 + 8xy - 3y'2 - 40x - 20-v -r 50 : 0.

**x

eccentricity of the comc

[2+3]

tsI

tsI
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TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Con trol Division
2078 Bhadra

Exam.

LCntel Full MarksBE 80

Prograrrme All except BAR Pass MarLs 32

Year I Part ln Time 3 hrs.

Subject: - Engineering Mathematics I fSt/
r' Candidates are rcquired to grve their answers in their own words as far as practicable.
{ AnemptAllqtestions.
r' Theligures in the margin indicate Fall fr,Iq*s.
/ Assume suitable data if necessary.

L If 51x2-l)n, then prove that: ( x2 -I bn+z 4 Zrln+r - n( n + I )yn = 0
2. Assuming the validity of expansion, expand log(l+x) by using Maclaurin's theorem.

3. Give an exanrple ofindeterminate ftom. Evaluate, *l$O{"o,x)logx

4. Find the asymptote ofthe curve: (*2 -y2)2 -2(*2 + yz)+x -l = 0

5. Find the radius of crrrvature for the curye rm : am cosm0.
oR .,

Find the pedal equation of the following curyes y2 = 4a(x+ a).

tsI
tsI

6. Ev*uate,iffi*

TW^.

tsI

t5l

tsl

tsl

tsl

t5l

,}
tsI

t5l

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

nl8
8. Define Garnma function. Use it to prove: [.o-.3 +* d* = ]J6

0

g. Find the area of a loop of the curve : u2yz =u2*2 -^4
OR

Prove that the volume and surface area of a sphere of radius 'a' i* {rru3 and, 4na2
3

respectively.

10. Sotve: !f *Itogy = -I^gogy)z
dxxx'

11. Find the general soiution ofthe differential equation y = (l+p)x +ap2.

12. Solve: 1Oz+lO+Z)y = er* sinx

13. Solve: (*'D'- 2)-r- = x2 + I
x

OR
A certain culture of bacteria grows at rate proportional to its size. If the size doubles in 4
days, find the time required for the culture to increase to l0 times to its original size.

14. Through what angle must the axes be rotated to remove the term containing xy in
l lxz +4xy+ l4yz =5.

15. Prove that: 2x2 +3y2 -4x-1.2y+13=0represents equation of ellipse. Find its center,

lenglh of axes, eccentricity, and direct ices of ellipse. 
1 .)

16. Show that the line xcoso + ysina: p will be a tangent to the hy-nerbola +-+= I if
a' bl

*2 
"o.2 

a - b2 sin? a= p2 .

+*+

tsI

tsI

tsl
tsl

tsl

t5l

t5l

i5l
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TRIBHUVAI'I UMYERSITY

INST]TUTE OF ENGINEERING

Examination Control Division
2076Chaitre

Subiect: mathematics I (sH 4al)

/ candidates are requird to give their answers in their own words as far as practicable'

I AnenptAllguestions.
{ All questions carry equal moks
/ Assume suitable data ifnecessary-

l. If p-acosflog x) + b sin(logr) prove that:

(i) x!2+xY1+Y:0

i;i1 *' y *ri1 1r"t I )*yn*, *(r'* I )Yo=o

2- State and prove Lagrange's mean value theorem'

3. State L'Hospital's Rule and herce evaluate *$r{tot*)th2'

4: Find tbe asymptote of (x+y)2(x+2y+2) = 1+9y-Z

5- Find the radius of cr:rv'ature ofrbe curve r = a (l - cosg)'

Or,

find the petlal equation of fAa(x+a)

xsin xcosx (IX

"*4 
* +sin4 x

Eram.
BE FullMarls 80

All exceP Pess Merks 32
Level

Programme

Year/Part I/1 Time 3 hrs.

6. Ivaluate

rl2

J
0

7. using the rule of dit-ferentiarion,nder the integrat sign, evaluate Tl'ggq#+ *
0 I+O x

n!2 *12

g. Obtain the reduction formula fo, i"oro 
xdx and hence evaluate J"osl0 

xax '

00

9. Obrain '*re area of a loop of the curve f1*+x?y2t*-'31
Or,

Fild the volume of the solid formed by the revolutiou of the cycloid x=a(O+sin0)

10. Solve the differential equation: * = *. *i

I 1. Fird the general solution of 5Px+xaf

I2. Sdve (D2-2D+5)Y = e2*si,tx

13. Solve *' fi -z*9 -qY =*n

A radio active material has an initial mass

Or,
t00mg. After trvo years, it is left to ?5mg' Find

rheamount of the material at any tirne t'

14' wlat does the equation z*+l'f+zxfl become u&en the axes are turned through an

angle 45" with the original axes'

I5. Obtain the equation of hyperbola in standard form'

1 6. Firrri the cenrer for the conic 3x2+8x y'3y2-+0x-20y+5F0
+,.:f
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INSTITUTE OF ENGINEERING

Examination Control Division
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Enm.
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YeerlPrrt Ut TInlG 3 hrs.

Subiect: - Engincering Matlrematics I (SII 40 I )

/ Candidates rc required to givc tbcir armvcrs in fuir own words as ftr u pnctis$h'

/ Attenpt 4Il qnstiow.
t fneiswes in the mffgin idtcote Full lllar&,'
/ Asswne suitdle dao ifrccessrY.

l. If y=sin(mfi-'*), show that (l-x2)Yo*z -(2n+l):ry"*r *(m2 -n')yn =0' rrherc

srffices of y deoote the respective ords of derivatives of y'

2. State Lagrange's mean valtre theorcm- Verifr it forthe fimction Y=sin xon

this theorem valid for ilrc firnction I = tan x on [O nJ?

tin ( turp\X
3. .Ivaluare x+0 (.;J

' 4. Find the asymptotes ofthe cunre (x+y)2(x+ 2y +Z)=aa9y -2'

: 5. Iindthepedal equation ofthecurve t' =4a(x+a)'

6. Evaluate, if possible f,fn xax.

7. .{pply differcntiation under integral sigr to evahde Pe-"sinx* ard then show that.hx
srnx. 7l

--{x=-.x2

le it to show thag f.or' 30sin2 60 d0=E .

g. Fund the volume of the solid formcd by thc revohrtion of the cardioid r = a(l + cos 0)

about the initial line.

10. Solve the differential equation
dy +ycotx = 2cosx.

tsl

d.r
2J

[-rlz'
u+3+U

[4+U

t5I

tsI

tsI

tsI

r

dx

t5I

tsI

tsI

tsl

tsI

t5l

tsI

t5l

tsl

I l. If p stands t* *, then solve the diffsr€ntial equation y - 2px + aypz = 0.

12. Solve the diffe,rential equation ttr -ZA+ 5) y = e2Hnt'

1 3. Solve the difflerential equation (*'D' + xD + l)y = sin(logx2 )

14. Define ellipse and obtain the equation of ellipsein standard fonn.

l5.Prove that the locus of a point whicb moves in suctr a way that the difference of its

distances from the point (5, 0) and (-5,0) is 2 isa hyperbola'

16. Dascribe and sketchthe eraph of the conic 
' =#k
t*+
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INSITTUTE OF ENGINEERING.

Bxamination Control Division
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Level BE fun Mtrfe gt.
Pnogramme ALL GxccptB. tudt) Pass Marks 32

Year/Part I/I Timc 3 hrs.

Mathemati$$ i 1siia0il

,/ Candidates are requircd to give their answers in their own words as far as practicable'

/ AnemfrAllqtestions.
J fheigrttes in the nugtn bdicate Fult Mor*g

t Assume suitable futa if necessrY'

l. slate Leibnitztlreorem' Iflog y =tan-r x' then show that

r* -r\r, *r-2 +n)v = 0 [l+4J
0+x')y"*, +(2rx+2x-l)y*, +(n2 +n)Y, = 0

2. state Rolles theoren. Ib thc tleorern truc when the fimction is not continuous at the end

poins? Justify your ans$rer. veris Rolle's theorem for f(x) = 125x+6 on [2,3]' [1+2+2]

lb 
/c\

lr+4I3. State L-Hospital's nrle. Evaluate * 3 t(z - x1*[;/

4. Findthe asymptotesofthecurve (x+y)2(x+21+2)=1ag'-2 ' t5I

!2 t=t. t5I5. Find the pedal equation of ttre ellipse,i*;,

6. Evaluate the integral |{.4* t51
J-lx'

7. Apply the nrle of differentiation undel intcgr4l sign to evaluate f #* and hence

- rsinx, zt t5I
deduee that | ;*=,

g. Define Beta function.Apply Beta and Gamma fimction to evaluate f,"*''"ffi'a' I5I

g.Findtheareacommontothecircler=aandthecordioidr:a(l+cos0)t5I
I 0. lbrough what angle should the anes be rotated to reduce the equation

3x2+2xy+3y2-Jfr=0 into one with the xy term missing? Also obtain the

12+31
transformd equation' '

I L Derive the equation of an ellipse in standaril form' tsl

l2.Findtheproductofsemi-a:risoftheconic 
xz -4xy+5y2 =2 tsl

'oR
12

Describe aod sketch the graph of conic t = tlfffi

13. solve the differentiate equarion of (x2 -y2)d7r +zrydy*O t5l

px where e=# tsl

15. Solve (D2 -6D+9)Y =x'e"

16. Solve the differential equation of *'ff-zx9 + 2y = 4x'

tsl

t5l
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Engineering lvlalhe,matics I (5H40 I )

r' Candidafes are required to give thir answers in freir orrn words as far as practicable-

{ Attenptflguestions.
I Tle.fiSmes intlu mogin irdicote FulI Mok.
I Assune suitable dda {necessaY.

l. sffie Leibnitcs theormr. r y**y*=2x , show that (x'-l)xr+'V,-m'y=0and

hence provet* (*'-lb*, +(2n+t)ncy'*, *(o'--'hn =0'

Z. State Rollet's theorem. Does the theorem hotd ulhem the ftmction is not continuous at the

eird points? Justifi youf .rlusw€r. Vedry the theorem for f(x) = xz -4x+3 on [1,3]'

I

3. State L-Hospital'stheorem md evaluate .3 {'gll'l..xl

4. Iind the asymflotcs of cunre 4x3 -lx1f -y3 +2x2 ':ry -y? - I = 0

5. Iind the pedal eqtration ofthe curue y2 = 4c(x+c)

sinz x
--o(sinx+cosx

6. slowtmt f, =f;toedl+r)

7. f,valuate, by rrsing differentiation under the sign ofidegration

prog(r*1,I,)6,
5 l+b'x'

g. Define Beta-Gamma firnction and use it to evaluate f,coso 
30.sin2 60'de

g. Iind the surface area of the solid generated by tbe revolutioo of the cardioids

r=a(l+cos0) aboutthe fuitial line'

10. Transforrn the equation 12xr -l0xy +Zyz +llx-5y+2=0 bI translating the anes into

an equation with linsarterm missing'

11. Derive the staodard equation ofhyperbola

12. Frnd the centre, L€ngth of anc and eccenticity of the conic

. 
W2 + 4xy + 6Y2 -22x -l6Y + 9 = 0

OR

)escribe and sketch &e graph of the equatio' ' = ffi

13. Solve *.s=x3cos2I
14. Solve the differential equation of xp2 -2yp+ax =0

15. Solve (r' -r), = sintr(x)

t 6. (x'n' + xD + l)v = rio(iog*' )

[2+3]

tsl

t5I

t5l

tsl

lsI

lsI

tsI

tsI

t5I

t5I

tsl

t5I

tsI

tsI

t5l

t+

ll;rc li

Levet BE Fdlhfiilks 80

Progrrnnc ALt(ExcetrB.Arch) Pess lt[rrks 32

Yar/Prrt Ut Time 3 hrs.
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TRIBHUVAN T'MVERSTTY

INSTITUTE OF ENGINEERING

Examination Control Division
2l)75 Cheitre

Mathernatics I
C.andidates are to give their aosrrers in their own words as fa as

/ Anemt4nquestiotts-
/ Allqtestiotts corry eqnlmuks.
/ Assume slaitable futo dnecessrY-

I . lf y = so 
h", ilr* pove that (l - *' ) y,, - (2n +l)ry *1 - (n7 + a21y, = g

2. Assurning the validity of expansion, find the expansion of log(l+e',)by using

Machlaurin's Theorern-

3. Evaruare, r5o (+)'
4. Find the asymptotes ofthe curre:

, (a-x)'
y, =#xz

5. Show that for the ellipse **#=r,the radius of cunrature at the extremity of major

a:ris is equal to half of the latus recnrm-

6. Shou, trrat 
f, 

cot-' 1l - x + x2)& = Lr soez.

7. Evaluate by using the nrle of differentiation under the sigrr of integration

Iog(l +*

I cosr

8. Provethat, ffJi, 
r*"f 

*r=#
g. Find the s.rface aea of solid generated by revolution of cycloid.

x = a(0 + sin?),y =a(l + cosd) about its axis'

10. Solve the differential equation:

dvl.^-t-+-srn-ly=x3cosz Y&x '

1i. If p denotes fr ,tU*solve p3 -4ryp+8y2 =O'

d'y
dxz

-2! ay=a'e"
dx

12. Solve:

.dzv d
13. Solve: O # -.Z+.Y=losr

14. Derive the stmdard equation of an ellipse' 
a

15. Find the condition that tlr line xcoso + ysino: P to touch hyperboU {a'
also find Point of €ontact.

16. Find the cent€, length of a)(es and eccentricity

9x2 +4ry+6Y2 -?2x-l6Y+9= 0'
OR

Describe and sketch the graph of polar equation: 
'-- C*A

-v'
b2

=l and

of conic
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Examination Control Division
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Exen- B,rcli

L.Yd BE ftllIlItrk Kjl

Ptrognmme All (Exced B.AI-E|L) Pr$Llrrlg t2

Ycar/Part lll Itrc 3 hrs.

/ Candidatcs arc rcquircd to givc their arswers in lheir own.wonds as fr as practicablc.

r' AilawAllqwstiotts.
/ $q;$io;coryegualnwk-/ A$nc suitoble data if necxsuy-

I. State I*ibniA's rheorem on heigher order derivativc. If /=glb-lx, pmve that

(, * *')r*, +(?nt + 2x -a)yo*s +n(n + lb, = o

2. State differencc between Roll's Theorerr d I-agrange's Mean value theortm Veriry

Iagrange's mcan value theorenr for f(x) = x(x-lXx-2) wben x t 
[t,i]

3.' Define indernrinate form ofa frnrction' Evalu*e

*\o(Y)I'^ '"t * J

4- Defiue asymptote to a curve. Find tlr asympotes of curve. yt + 2xyz + xzy - y + I = O

of curvatue of the curve xl + t' = 3axy at origin.

OR

Find the pedal equation of tlre polar crrrve f = a' cosmO

6. rnrcgrarc'#Offi

?. Apply differeotiation under integral sign to evaluate f,

8. Define Beta and Gamma fimaion. Use rhem to e"valuare f"*t.EFOI

9. Showthattheareaof the "*r" *% *r/' =^% i' ]rtu''I
on

Find the volume of the solid formed by the rcvolution of the cardoid r = a(l+-cos0) about

e-" sinx .----{x.x

I

I

I

I

I
I

I

I
I

I

I

I

I
I-t
I

i
I

:

i

I

I

I

i
i
i
I
I

the initial line.

Io. Sotvs (, * r'h = (*-' y-*b

I l- Solve: y = p* -ff;/ **" o=*.
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12- Solve: (O' *zo*r! =e' +x2-

t2..
13-Sohc: solve: x2 

d 
{ -2x$-cy=1t.--"-- -- dxz &(

OR

A resistance of 100 ohms, an inrlrrtarce of 0.5 Horry a'e cormected in series uith a

battery of 20 volts. Find ttre currcnt in ihc cirorit as a fimetion bf time.

l4.what docs the eguation of lines 7x2+4xy+4y2=0 become when the a(es are ttp

.bisectors of the mgles betwear them?

15. Derive thc equation of hypcrbola in gandard form'

l 6. Find tlrc foci and ecceniicity of thc conic xz + 4xy + y2 - ?x + 2y' 6 = A'

OR

Describe and sketch the graph of tbc conic , =k'
lll

i:

i.
:'
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INSTITUTE OF ENGINEERING

Exa mination Control Division
ZU73fiiitra

Mathematics I

/ Candidates are required to give thcir answers in their own words as far as Practicable'

/ Auemp All questions.

/ Ail q;estiotts curY equal nuk'
/ Assum, suitable daa dnecusarY'

L State Leibnirz rheorem. If y ="'1, then show that yn', - 2xyn - 2nyn-' = 0'

2. Expand erlogdl+x) in ascerding powers of x upto the term conlaining xa in Maclaurin's

series,

3. State L-hospital's rule' Evaluate,

,30(1)'"-
\x"/

4. Stare the types of asympotes to a curve' Find the asyrnptotes of the curve

1x2 - y1[x + 2Y +l)+x +Y+l = 0'

5. Find the chord of curv*rrc through the pole for the curve t = 3 (l+cos0)'

6. Showthat f+fh =ntosl

7. Apply lhe method of differcntiation under integral sign to prove

(u' cos2

_n(a2+b2)- 
4a3b'1

&(

x+

8. Using Beta -Gamma Furrction' show that ; '-;

(ri,'**"*&=#
9. Find the area included betrreen an arc of cycloid x = a (0-sin0)' Y = a (l - cos€) and its

base-
OR

Find rhe volume of the solid iorr"a by the fevolution of rhe cardoid 1= 3 (t+cos0) about

the initial base-

10. What does the equation xz +2J3xy- !' =2a

an angle 30" to the original ores?

2 becoinewhen the a:ies are turned through

Eram-
Full Marls m

Lcvel BE

All (ExceP BArch.) Pass Mar}s 12

Year/Part lt Tine 3 hn.

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

t



tI t i I t t

12. Find the eccenficiry of the conic'

x2 +4ry+Yr -2x+2Y-6=o

OR

Describe and sketch the conic

l0cosec0
' 2 cosecg+ 3

dv x+ZY-3
13. Solve: ;= 

'o;=,
dy

dr
14. Solve: +y tanx =scx

15. Solve: Y=2qx+Pif;''t'* n=l|

16. Sorve: -'#-,.il ",=i
:ll.*

I
+
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INSTITUTE OF ENGINEERING
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2fi73 Shrawan

Exam. elv.

LcveI BE FuIIMarks 80

Programme ALL (Except B.Arch) PassMarks 32
Ye*lPart ln fime 3 hr;

Subject: - Engineering Mathematicsl (SH4aI)

./ Candidates are required to giVe their answers in their own words as far as p'racticable-

/ AttemptAllquestions.
{ AII questions carry equal mmks.
/ Asswne saitable data dnecessary.

I. State Leibmitz's theorem. If y = (sin:r x)2, show that

(l-x')y*, -(2n+l):ry,*r -rt2yo =0

2. Veriff Rolle's Theorern for f(x)=1"*ffi, xe[a,b].How does Rolle's Theorem

differ from'Lagrange's mean value theorem.

16r
3. Evaluate;*O'ffi;

4. Find &e aE/mPtotes to the curve y' +2xy' +x2y- y +I = 0

. .-t:5. Find the radius of curvatue at origin for the surve x' * y3 = 3axy'.,
6, Showthat fxlog(sinx )e-=+br+

0-

7. Apply the nrle of differentiation tmder integral sign to. evaluate
e-o sinx

-d(and 

hence
x

deduce that i
0

sinx - fi

-dX=-
xz

2a.'

8. Dcfine Beta firnction. Apply Beta and Ghmma function to evaluat" J*tJZ* - x' dx
0

9. Find the voh:me generated by revolution of asnoid x''' +y''' = a2l3'abdut x-a:ris' '.

10. What does the equation 3x2 +3yz +}ry =l$scomes when the axes are tt[ned through an

angle of 45'to the original ares? '

11. Fild ce.nter, length of a:res, ec6entricity and directices of the conic

3x2 +8xy- 3y2 -a0x-20y+50=0
OR

12
Describe and sketch the conic , = r:Z-rrre

12. Decluce stmdard equation of ellipse'

1 3. Solve the differential equaticln: (I + y? ) + (x - e-'' )* = 0

14. Solve: xp'-Zyp+ax=0where P=
dy

dx

15. Solve: **19* 2y = e".sinxdx1 dx

16. Resistance of I00 ohms, an inductance of 0.5 Henry are comected in series rvith batterv

i
0
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INSTITI.]TE OF ENGINEERING

Examination Control Division
2t|72 Chaitra

n^alr.

- Engineering Mathematicsl (SH4AI)

/ caodidates are required to grve &eir answers in their own words as far as practicable'

/ Attempt il.que.stions.
/ .an qies;tions carrY equal murks'
y' Assume suitable data iJ'necessary'

l. State Leibnitz's theorem- lf y = (x' - l)" , then pmve that

(x'-l)y,*, +2xYn*, -n(n-l)Y" = g

Z. Assuming the validiry of expansion, expand log(l + sin x) by Maclaruin's therom'

lim

3. Evaluate x ->
(ln + x1"* -e.

x

4. Find the asymptotes of the curve: x(x-y)'-3(x' -y2)+8y = 0

5. Find the radius of curvat'rre at any point (r,0) for the curye a' = r? cos20

rs xsm x
6. Shorv that: I :------;-e\Jo l+cos-x

2
7a

At

7. Apply differentiation undcr integrai sign to evaluate I"'t*-:ffi.ft
8. Define Gamma function. Apply Beta and Gamma function to evaluate:

['"o"or'6o.sinn 3g=]n.b r92

9. Find the area inclosed by yr (a - x) = xr and its asymptotes'

l0.lf the axes be turned through and angle of tan-r2, rvhat does the equation

4xy-3xz -a' =0become?

I l. Fintt the center, lenglhofaxes, eccentricity and directrices ofthe conic'

}xz +3Y? -4x-12Y+13=A
OR

Describe and sketch the graph of the conic 
' = #*re

12. Deduce standard equation of hype'rbola'

13. Solve the differential equation: * logx9 + y = 2logx

14. Solve: (x -a)p' + (x - y)p - Y = 0: *f'"'"R = fl
15' sohe: (Dz -D-z)Y=e* +sin2x

16. Find a current i(t) in the RLC circuit assuming zero initial current and charge q' if R: 80
- - 

oh*r, L= 20 Heff)', C : 0'0i Fardays and E : 100 volts'

*d. *

80Fnll Marls

32Pass Marls
Time 3 hrs.Ut

(Except B. Arch)

Yez,r I
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Exam. Nerr"Btck (2066 & Lrter'Brrtch)

LeYel BE FuIlMrdrs RiI
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Sabiect: - Eneineering Mathematics | (5H401)

/ Candidatcs ae rcquircd to glve thefu ansu,Ers in thek own rvords as far as practicable.

/ Auempt&questions-
r' Ail questions cory equl moks.
/ Assune sttitable dataif rccessary-

I . If y = (sin-r 4a tn"n $ow tha:

i) 0-*')y, -:ry, -2=0
ii) (l-x2)y. r-(2a+l)ryn, -n'Yn =0

2- State Rolle's Tlreorem ard veriff the theorem for f(x) = $P;x e [-:'oJ

3. Evatrmte: *!,6[**]"'"--t * J

4- Find the asymptotes of the anrve: (a + x)2 (b2 + x 
2 

) = 1z 'rz

5- Findtbepedal equationofthecurve r2 =a2cos20 . :

6. Evaluarcf"#ffi*

7. Use Beta Gamma firnctiontoevaluate f,'*t'JZ** 'a*

8. Evaluate by using the rule of differentiation under lhe sigr of integration-

re-'sinbx .

-.&x

x
g Find the area of one loop of the curve r = a sin 30

OR

Find the volume of thc solid formed by the revolution of the cardioid t: 3 (l+coso) about

the initial line.

Find center and eccentriciry of conic x2 + 4xy+ y? -2x+2y -6=0
OR

l0
Describe and skerch the graph of &e equation . =;;Eo.O



I t {t i

the cmdition that the line Ix + my + n = 0 may be a nomral to the ellipsc

l
1

1

10. Find

x'
7*4:l

1l'Showt}rattheparroftangentsdrawnfromthecenterofahypcrbolaaeitsasymptotes.

12.3olve the differential equation: *=i.'** .

13. Solve: y-zPx+aYP2 =0 wherc P=
dy

dx

dv
14. Solve the differential equaticn: xfi+ y logy = xye'

15. Solvethe differential "*"'i;;' "#*** 
-4v=x'

:}t'*

I
j

!

I

I

i

t.
I

I
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INSTITUTE OF ENGINEERING

Exs mination Control Dh{sion
2UlI Chaitnr

Exara.
80FullMerls'BELevel
3lPass MarlcAit iExceptB.kch)Prograrnme
3 hrs.TimetfiYarlPrri

Maftematics I

/ Candidates arerequired to give their ansBIeni in their oqrr wsrds as fc as practicable'

/ ' lttenpt-$il qtlr,sfiorur.

/ AII Enstions carry eqwl maks
/ :lssume suitoble ilata dnecessary.

I . State Leibnity's theonem on Leigher derivatives:

If y = sin(nr sin I x)then $owthat

(l-x'i l'* -(2n+l)xr,-' + 1m2+JY"= 0

?. Assurhi:rg the raiidity'of expansior; find the expansiol cf the iuncti':n t'; O, Msclaurir's

thcueni.

,. r'e'-(i';-x)logil+x)
3. i.-ianUeie ilF.tde-'------i--- -

i'A
4. Fird the aqarptoiesbf tne curve f +?xy2 +r3y-y * i = t

5- Find the radius of curvature of *re curve y=x2(x-3) at the poicts r't'here the tanEest Is

-l

parailelto x-axis i

OR

a2cos28Fi=Crhe pedal equation ofthe curye r' =

6- shov tllat f-S=.lu' u'rv: "*' Jo*+*FlF 4 t"

7 - Applidifferestia-tioil urider integalsign tc eraiuate f"
J.,rlrl

(a2sinzx+ 2 cos2 x)'

8. LIse W.mafro.iion to prove that [ *r*-rr*= ""
9. F'mArhe volui:e or surface ar"-a afsolid generatei by re"'olving the cvcloid z = a(8+sii'rg)'

y: a(l+cosB) about its base.



IIf&tI
\

4
j

10. If '.he line lx''my*n=0 is normal
xt 4=i-.i"n shoit thatio the elliPsa 7* U.

a' bz (.'-b')'
12'm! n'

r r . srp" trre locrs of a point which noves in such a way that ttre difference oi its distance from

t*'o fixed poin'o is constarit is Hvpcrbola'

12. Solve&edifferential equatioa *S*'f =e"

13. Solve (x'D' + xD+l)Y = sin(logx2)

14. Solve Y=YP2+2Px'l* n=f

15. Scl're: $.rfl .'Y = ez. sinx

15. Descnbeand sketcht'he g'aphof theosratic^ '=t]}5
rir1

Shcvtliaiiteconicsecticnrepres'-ntcdby'the:q-ie-tion'

!4xt -4ry+iiyz -4.1x-5g9y+?i=0 s :i" 'iilose' Alsc i*:d !i; c'enl;r' etcer"::rc:ry' !:ri'us

reci'.:-r€ and filci
*++
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OI TRIBHUVAN I.INIVERSITY

INSTITUTE OF ENGINEERING

Examination Confrol Division
207I Shawan

Emm,
Level

?2
fullMarksBE ao
PacaMrrlsAll (Except B.Arch)Progranme
Timellt 3 hra. 

---
Year /Part

Sabiect: - Engineering Mathe,rnati cs I (SH4 0 I )

r' Candidates are required to give tbeir answers in their olnrn words as far as practicable'

/ Attempt AII qaestions.

{ Thefigures in the morgin indicate Full Mark'
/ Assume suitable dataif nec*suy-

t. If y=ter[* .J.,.:r,,),thenshow,hu, (u'**')ro*r+(2n+l)xr,rr +n2yo =g

2. State and pnove Lograrge's Mean Value theorem'

lim

3. Evaluate: x-+fl (sinx)h'

4. Find the asyrnption of the cun'e u'y' + xzyz -azx2 +2ax3 - x4 = 0

5. Find the radius of curvature at the origin for &e cune x3 + y3 = 3axy

6. Evaruatei#-

7. Appty differentiation under integral sign to evaluate f{= *
I

S: Using Gamma firnction showthat ]rir,o *cos2 x *=#
0

9. Find the area bonroded by the curue x2 = 4y andthe line x = 4y -2
'oR

Find the volume of the solid generated by the revolution of the cardioid r: a (l'cos0)

about the initial line.

10. Sotve: Sinx*+ Yoosx = xsin x

11. Solve: xp2 -Zyp+ax=0where P=
dy

dx

12. soive: *-r9.:dx' dx

2"3x

13. solve: .' #-.*+ r= Iosx

14- Tmnsfomr the equation x2-2xy +y2+x-3y=0 to axes through the point (-l'0)

pa:allel to the lines bisecting the angles between the original axes.

15. FiEd the center, length of o(es and the eccentricity of the ellipse

Zxz +3y2 -4x*l2y+13=A
16. Find the length of axes and ecentricity of the conic

-nl4x2 - 4ry +llyz = 44x- 58Y + 71 = 0

OR

Describe and sketch the conic , = -)1-2 - 6cos0

tsI

tsI

tsI

t5l

tsl

tsl

tsI

tsl

tsI

IsI

tsl

tsl

*Y=x

lsl
l5l
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0l TRIP.HUVAN UNIVERSITY

L\STITUTE OF ENGINEERING

Examination Control Division

2070 Chaitra

Eram-

I*veI BE ful ffarls s0

Programmc
All (Except
B.Arch)

Pass Morks 32

Year/Part U1 Time 3 trrs.

Sabject: Mdhematics I

/ Candidates are required to gtve their ans**ers in &eir ovmwords as far as practicable.

/ AttenrytAVqtestions.
,/ At, que*iotrs cmry equal marks-

/ Asstnne suitable data if necessary.

l. If y= Sin(msi#x), then showthat g-x2)yo*z -(2n+l)xy,*r *(rD2 -n2)yn =0

Z. Apply Maclar.nin,s series to find the expmsign 
"f # as far as the term in x3

tb ( --rr*S
3. Evaluate: x-+al2-Il 2a

\ a).

4. Findtlre aspptotesofthecltrrye x(x-y)2 -3(x'-y2)+8y =0
222.:

5. Findthepedal equatiori of the curv'e x,3 *Y3 =a3

6. Apply the method of differelrtiation under integral sign to 
"ra.r.t" 

j
0

7. Showthat
log(I + x2 dx=*lag?

toeo +g2I2) 
dx' 1+b'x'

l+0
I

I
0

dxn
8. Use Gamnafirnction to prove.that

3
x6)6(1

g. Find the area oftwo loops ofthe curue a2y' =a2y2 -xo

OR

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

x : a (e.rsino) ,Y: B(1-cos 0) about ttre ungent at tle vertex

10. Sohe the differential equatiol g+y2;+(x-"*-tr19=0 
:

I l. Sohe: y - 3Px + a5tP2 = 6

12. Solve: 6D2 -ZO+5)Y = e2"-sinx

13. A rcsistaace of 100 ohms, an inductance of 0.5 Henry are connected in series with a

battoy 20 volts. Find the current in the circuit as a frtnction of time.

14.\Mhatdoestheequation3x?+3y2*Zxy=2becomeswhenthea)(esareturrredthroughan
angle 45" to ihe original a:<es-

15. Sbow that the locus of a poinl which moves in zuch a way that the differences of its

16. Find the pater, tingtn of the axes and eccentricity of the conic

OR

Describe and sketch the graph of the polar equation of conic ' = J t!t""0
2cosecO + 3

**ti
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32INSTITUTE OF ENCINEERING Lcvel

Bxamination Control Divisibn Programme

2069. Cheitra
3 hrs.Time

AlllExc.ept B.Aruh)

Year / Part

BE

ul

Mathematicsl (5H401)

t Candidates are req'::reC rc sive -&eir a[sf,vers in their own words as far as Practicable-

t Airempt 4.questiorzs-
/ att questions cury eguai ms-ts'

/ .r,ssr-e suitabie dcro ii*ecessr!'

.-1. If y= lcg 1**;f;* r; $o*' *rrr (a2+xi-v*2 + (Zn+t)xyn+t + nzyn = 0

=.-2. State and provt Lagraage's l'{eaa Yaiue theorem'

,# * 3 o %= 
is Ed=' iad &e value of a and the limit'

. -q. Find asyroptotes of (xr-i;)' - 2qx=+--n;1 + x-l = 0

i5. Tind the radius of curvature 3t atry point (*'y) ior the "u*" 
*'o+y*=u'o

o.i=!a 
69 = 1p > o1. 

,$P:Prc,vethat f, - * j

't.- Use Beta and Gantna function to evaldal'e fj"*''v6"*- I a*

6- e-* sinbx 
dx by using the rule of dift'erentiation under the sign of integration-

r&rz'Evaluate Jo - *
i g: Finu the volume of the sorid formed by the revorution of the cardiod r = a (l*cos0) about

initial line.

Find the area bounded by the curve x2y : a? (a-y) and ihe x-axies

dv r*,*r
..-,:10. Solve the differential equation d = * x

dv

-:l 
l. Sol're the differential equation *H* y logy = xyex

. d'y +29--e* +e-*'
.12. Sclve the differerrtiat eeuation ;i dx

13.SolveY=Px- +P2
dv

where p= +ox
on

.{ rxistance of 100 o'hms, an inductans9..0',f I5
l"n.tl 

"f 
ZO volts' Find the current in the c\it as

=-- i4. Silve that locus of a point which m{'ves in such a way that the

irn,r, ,*'o f,rxed point i' "onti*t 
is Hyperbola'

--15. Fincl-the equation olellipse of the form *-*= 
I where a>b

henry are connected in series with a

a function of time.

dillerences of it distance

,...t. t

4 secO

16. ilescribe and sltetch the graph of ihe equation r = ;ffiIl
**+
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0l 'lRIBifLrlAN L.'I.{:L'ERSiTY

I\iSTITUTE OF ENGNEERNG

E :;a,tin ati on Control Division

20?0 Ashail

Exairt.
80

)!

Fall Marks

Fr,ss Marks

BE

Pi'og;amrac

LeveI

Time i 3 hrs.

Lll t

t/lYear / Part

- Mathematics I

/ Candidates ae requird to giye &eir answers in ttreir own words as far as practicable.

/ Attenpt All qaestions.
./ Atl questions carry eqnlnoks.
/ Assune suttable data dngcessoY.

{ Q}^-.r l.u.^+ +},p

rt : at cr-rsno0 is

2. State Rolle's Theorem and verifi it for the function f(x) = ry' xe [-3'0J

e'

L Srate Leibnitls Theorem on higher derivatives. lf y = sin (m sin'lxi 'riren show that

( l-*t) y*, - (h+1) xy,r+1 + (mln2)Yn = o

. ,-r - /a"*)i
3. Evajute: x+0 |\E
1. Finri the aqrniptotas of tie flIrve {*' - y')' - 2i*3 'r y?'i + x - 1 = 0

reCi'::s sf c'ji'J3!ui3 a'i &1-L.' p':ict (eei ':{ tre cu:'''e

a'
-._.--_
(rn+l)r#'

6. shorvthat I H ar=f,rogz

7. Evahi.tte by using tle zute of differentiation under the sign oi integratiorr

r
J0

e-t sinbx
-Av

a\-
8. tise cammafuncrion topmve f coso 30' sinz lr=iri

g' Find tlhe areabo,nded byther'rve x2y =azia-y) and x-"*i'
OR

_2 ,,?

Srowrhat the voiur:ae of the sciid fcrme<i by revalvirg the eilipse )*b= 1 about tire
a' b-

iine x = 2a is +*azb cubic units-

i 0 Sc,lve tie differentiai equation (i + :" i dy - {tan-i ! - t'''; is'

i .:.. ,=r:i', 
j ;= ,he diifcreniiai eqlatic:: 'i = !?2 -'i:::'- '.':t;',+:i' i, " '!.]-
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12. Solve ti:: ditElentiai eguation (Dr - ZD+Siy = e2'.sinx

13.Solve the dillerential equadon *'*-*9 +2y =xlogx(Lx- ox

OR

Newtofl's law of cocling states tliat the temperarure of an object changes at the rate
propcrtior:al to '*re diffeer,ce of temperaiure betweur the otliect and its suncundiirgs.
Supposing water at i00oC cools to 80"C in I0 minutes in a rcon: terrp:rature e,f 3C,C
find ti': time rvhenthe tempsratwe of wai.er will irecome 40"C?

14. If the axes be tumed throiigh an a-ngle tanO = 2 what does the eQua..icn 4.xy - -1x? - a2 = 0
becornes.

i5. Finci th*'condition ',.trat the straight line x cos a + y sin u, = p touches tia ellip::e
2 7 !-:7- v-l- +/-=1 ..r
a '.1 ,'.'j

a- b- 
-.',,1

16. FinC &e cer;rq leiig,.h or" a\es and ec.ce,lEi:cit:.. .ri iilc t+irjc
9x2 + 4t:; -- 6.iz -Zzx -16;r - P = g

J} iJ

=#*
'irF+
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Exa mination Control Division
2A69 Ashad

\q\.

.Etam.
80Fulll}IarksBELevel
32.Alltz-.pl.e enu) ,PassMarks.Prograrnme

Time
'3 

hrs.ulYear lPart

\a Subiect: - Mathematics (SH 401)

/ Candidates are required to give their answers in thejr ovm words as far as practicable-

{ Anenpr lllquestions.
/ A$ questions carry equol marks.
{ Assume ilitqble data'ifnecessary-

l. lf .y = G'-t)", prove that (x2-t.;y*2+2xYn+r-n(tr-l};= 0'

i. State and prove Lagr-ange's m$an value iheorern and veriff f(x) = log x, xe[i,e]. ' 
.

J Evaluate3rt+ #).
4. Find the as,vmptotes ofrhe curve x(x-y)2-3(x'-Y'1*8y: g'

/ r)' *l,r)' =,5. Find the langent at (4, b) to the gurvq [.;j 
.1.;J = ''

6. Evaluate
o..rdx

Jr"

don to prove - 

Jriou | *r' i*l = #o?

Tan-t qax;

;(l--T
:.' lc

E. Use. method ofdiffCrentiation under iniegdl sign, evaluate J'
dx.

9. - Find the area between'the iurve and its:asymptt[es l{**; = *''
t,rt

-Find thevolume of the ellipscoid fornred bythe'revolution of
.

Io.TiansJorm the equation t*'-+yy*ay2.+sx-roy*la uy translating the axis inlo

. equation with linear term missin '..

Ii-Firrd he equation of ellipSe wltos.e-cenlre:is O,iql a1 
.^whose 

a:<is are'the axis

I2.lhovetharthe product of the semi'axis of conic 5x?+6xy+5y2+l2x+4y-4=0 is 3'

ia. Find rre generlt soJutioq ofthe diif€Tl

{;. il ;; il;" sotution of the Jifr;reryiar eeylion t1'd.':0.*2*')v:d' 
., ^ - '

16- A tani. cont{n1 t 000 liteis oi'If*h *l 
irrgd rnixture runs out of'' 'il;;;;i"lq i 

", 
*re late of5,-'iit"tp",t Tg'^t111-1:'l;ti' :

' ;il;.i;;-i...,'vrh.n'wititrre'rankcgntain5000gmsolsalt'/'i1''El:-ll'-i''", "',.:1':" .. :t. ,-' , ,., . ,Oni 
.: ' ,' ' '

...-...].-:'...,..........,..:..,.:...:.;....'.:.. . : . , ,.. 'j:. d?v .., z:-__:_. ., ' : -:j . SOtve i* -!=,r_' cosx;

''.'i.' : I - 1: . 
_'.l:1

' +rtt

an

01

...

'p-e.r

il.qt' .:

. ii
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4.Drawaeompleteorthographicdrawin.eofageomcuicalsglid.clxbyplanesasshovmin- 
;ilt "* 

riro m frr" shape ofttie section- Theo develop the complele:nrface ofthe

solid- ll0l

5- Draw the lines of intersection of the srrfaces of geornetical solids in figure belorv' t6I

I dt:lt*

:ir

I

I
t
I
I
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TRIBHWA}.II'MVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2079Batuhekh

Eram.

Level

lPan

Brck
BE fulMerlls 40

All (Except BAR) Pass Merls l6

i i I hrs.I fimc

-" lPi,$:.:
/ GDfidesarerequiredtogivefuiranswtlsintheirow:owordsasfaraspradicable.
/ AwryAttweslia$.
{ TtufiSTs tnitn twgin indicate FnU filark'
{,b.non mitdlc dou if rucxsuY.

l. Drawanetlipsewi$majoradmirora,xcsofS0mmand60mmrespectively- t4l

2. A lioe'AB has its €od A 15 rnm'&orc ttr HP and l0 mm in front of the VP d its end B

40 rrrr above the Uf *a 35 mm infront of the VP. The disAnce betueen its eod

projec*ors is 45 mm. Draw tlrc projrr*iom of the line and determine the its tnre length and

inclindionwiththeHP and W. ts]

3. Draw a corrpletc orthographic projection of an object shown in figrnc below viilr a

sectionaltontview. U4I
'Through 

holes

\
4. Iv[ake a complete top view of orthographic drawing of a solid cut by a plane as showu in

tbe figr:re Ueiow- fina the tnr drape of &e section. Construct the development of whole

surfaces ofthesolid- tr2l

v}.

I
I
I

--|.I
i
I

!
I

,

t



ti
I{tt

s . praw ttre tines of intersection of the surfaces of geometical solids shown in figrne below' I[5

I

I/

***
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TRXBIIITVAN rnvrr/ERsrrY

INSTITUTE OF ENGINEERING

Examinati'on Control Division
2078 Bhailre

Exam. Resul!!-
Lercl BE FullMerltg N

Programme ALL .PassMarks l5

Ycer/ Part ul Time 3lrs.

I

/ Candidat€i are required to give their answers in their own words as far as practicable'

t' Aaempt Atl qaestiot s-

. t ruigres in the nognindicate FulI Ma*s"
I Assume siitable dotaifnecessoy.

I . Draw an belix of pitch 60mm and height 90mm on a clinder of diameter zl4mm'

2. A sraight line AB 60nm long is irrcIined to the IIP at 45o and its top view makes an

,ogte oiOO" with the reference-line. Its end A is in the HP aod l0 mm in front of the YP'

OrIw itspro.lectio* ard d*ermine its inclination with the VE'

3. Draw the top view side view and full sectionat front vierr'from the given pictorial view in

figrre givenbelow. Showall the pecessary dimcnsions'

tsI

tl4I

tsI

t
I
I

4.Makeacompleteort}rographicdrawingofasolidcutbyplaneasshowninf,rgure.below.
Find the true s6ape oftie section. Conit oriit"development of surfaces of the solid' ' '{i0I

*l
T



t
Tt

i

Drarry a line intcnbtion of the solids given in figure given below'

n
46

t6l
5.

50

90

*:g *

a

i.l

i
I
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INSTITUIE OF ENGINEERING

Examinatioi Control Division
207E Krrtik

BackExim.
rl0FutlllhrlsrBE
r6PassMer*sAll Except BARProgpmme

llYear

Drawine I ME 40r)

/ Candidates are required to gvc their ansr'-ers in thi:ir own words as far as practicable'

{ .Axempt All quesliitns.
/ TlEigA n*,e r*g,indicate F{t!Mark-
/ Asnmesuitdbledatadnecessry. .

I - Corsruct a parabola with aiis length of 60mm aud double ordinate of 40m$.

2- Topand fron! views of a Uiangrrlar plane is giveir in figure betow..Draw its tnre shapes'

U

14I

t5I

c

45 26

4&
I

-t'I
i

a
c

3. Draw orthographic viervs of the objects strown in figrne below with full sectional front

view. Assume all holes as ttroughholes- fl 5l
i
i

t
/

Frgnt

rf



I)Iitti

4. Draw a complete orthographic drawing of the right solids shown in {igure below cut by

:: L" plu*. Find the roJtf,up" of the section. Then draw developurnt of the solid' tl0l

t6l

Pr

5. Find the line of intersection of the surfaces of given geometical solids shown in figure

beiow.

100

Dia 80

100

I
2

70

t

t
I
I

I
!
I

*rl

rl
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TRIBHWAIIT,IMVERSITY

INSTITUTE OF ENGINEERIN G

Examination Control Division
2fr6Chritra

Er.tm.
Lcvcl rlli FuIl Merks

Prograrmc AII except BAX Pass Merks I6

Ycar/Part ut Time 3 hn.

*l
1

Sabiect: Drawing I ME10I)

/ Ciltdidatesaierequiredtogirrctheiranswersintbehowuwordsasfaraspracticable
/ Att*tpt&.qwsfrrrts.
{ Ihefrgrcs b tlu wgin tndicate FalI Marle.
/ As"s*ne siffie futa ifnecessary.

l. Draw aparabola wi& axis length of 70mm and double ordinate of 90mm.

2. The ftont vicr p'{ of a line PQ 94nnn long measurcs 60mnr and its top view pq is 72urm.
Its erd Q is 24mzr from both the planes- Draw its projectiong and find furclinations with
VPandHP.

3. Draw orthogr4Dic projectiors wi& ftll scctional front view, side view and top view of' thepiaorialdrawiogas showninfigure below.

tsl-

lsl

[14]

ntx(xrciH
lrq.Es

a

4. Complete the giwn oflholaphic drawing and develop its surfaces of figure given below: t l0l

55

tt



n
iltIIitt *

...

5. Draw the intersection curYe lbr vertical cylindcr and liorizontal triangtiar prism sholvn in
t61

figurc below-

l.

! ML

I

i
I
I
I
I

I
I

t
i

:

***
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Examination Control Division
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ErE.
40fullMarll!BE
l6PessAll(ExEptBAR)
3 hrs.TlmeI

I
1

I

/ Candidates are requircit to givetheir mswrs inthcirown words as far as practicable.

/ Anempt Ail questiotts-'

t fl"fgrrr* in the mugin indicate Fuil Msrk'
/ Aguni sitablc ilaa ifnec*stY'

l. Draw an Archcnredian Sp'iral for l'5 cmvohrrions withpitch equal t'o 50 mm' t4l

2..AregularharagonABCDEFof25mmsiderestsononeofitsdomerontheHP.Itsplane
is perpendiculer,o il--vp d in"tio"a to ril IIP at 30". Draw its proiectiors when is

oorrer trearer t" t" vi irii,- in front of it t5l

3.DrawcompletcolthograPhicviewswi&scctioralfrontviewofthefigrrrebelow.[14]

TiIfiSbDdct

4. Make a complete ortho;raphic drawing of a solitt crrt by a plane as shown in figue

below Find tk *.tff'"iilr;r*d;. Comrua the dwelopment of s,rfaces of the

tl0I
solid.



*TII
1

5. Dratv orihographic Projection of given gmt"ui"A figrrre by showing currrc of
VI

intemeaion

\o
r-

:t *t

I
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05 TruB}IUVANT'}{II,ERSITY

INSTTI}'TE OT ENGI}TEERING

Examinition Conhl Division
2lI75Ashb

Eram. ,.-.- .rl. ,:i
i,i- ( - )_: .lBack -.ri:.!ir ;l.-.'*r!FE Erl,

Level BE FultMrrl6 40

Progremmc All(BrccptB.Ach) Pess Merls l6

Ycar/Pert llr fiue 3 hrs.

Drawitrg IMHAD

I

.ii.ii:
,-,1{

,,,s
i'ii

Sffi:
/CandidatcsarerryHtgivetheirarrsrrersintheirorvnwordsasfras

practicable.

/ AnenrptAllqwt:tm-
{ ruigrres intlc wSbt indicate Full Mark'
{ Asst me sitablc &aifwessty

l. Draw helix hariqg a Pitcb of 50 mm on a cylinder with tlrc diameter of 40 mm and heiglr

of75 rnm--

2.ABcisauiangrilaPlanewith.sideAB=30-mrandsidesBC=CA=50rmr.SideAB
is cortaincd byE) aEd isperpendicular to- vP. Draw its pmjections when is top view is

an equilateral fugl" ;il d nearcst point A is 15 mm away &,om vP- Also find its

inctinxion with ihe IIP-

3. Draw and dimensim orrDographic projltions with full sectional side view' front vicw

*Jtop view ofikl*uht-drawing as shorvn in frgure below'

t5l

t5l

tl4I

I

,/
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' *?5 ## ##:,ffi'f;R'.i;#' r: Hl',ffi#;iil**',*r:
tl0l

of the solid.

5.Drarvtheeffectsofintersectionofthesurfacesofgeometicalsolidsihowninfigure t6I
belorv.

I
I
I

I
I

i

:
I

i
:

i

I
i
I
i
I

I

i

I

I
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I
I

I
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i

li

ii
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!:

ii
t!li
i,

:1.

.;

I

it
i
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I
t,

:

iJ
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05 TRIB}IWN T'NIVERSiTY

INSNTJTE OT ENGINEERJNG

Examin ation Control Division
. 2075Aslrir

Drawing I (ME40l)

/ Candidates are regircd f give their answers in their oum words as far as practicable-

/ Aaempt4llqwstiort-
/ Thertgures in tle nwgb inditate Full Mark'
/ Assamesuitable Ma{reeessary- .

l. Draw helix having a frcb of 50 mm on a cyiinder with the diasreter of40 mm and height

of 75 mm.

2. ABC is a tiaryular plam with side AB = 30 rnm and sides BC = CA = 50 rnm- Sidc AB

is contained Uy Xn aoa tperpendicular to- \lP. Dnw itb projections when its top view is

an equilateral tdong[c ad the nealest point A is 15 mm away from VP' Also find its

inclination with rhe HP.

3. Draw and dimersim ortbographic projections with full sectional side view, &ont vicw

and top view of rlepieruial drawing as shown in figure below'

t5l

041

I5I

I f

sitii-: ;r. -' t4g;i 31 :,^Eram.

l*r'cl BE FulIMarks 40

Programne AII'(ExceptB. Arch) PaisMarls I6

Y.er lPart ill fime 3 hrs.

I

{1

(,



t+ 1

't
+.:

,

4. Make complete ofhographic projections of a solid cut by plarcs as shown in figure

iriorv. Finri ii'e tr,e 
"g$:l:'#"t'i'*=' 

C""*t' tttt dt'ilop*t't of all the surfaces

ll0l
of the solid.

belorv

i.
i

:

i

It.
I
I
:

I

I
I

:

5.t)rawtheeffectsofinlersectionofthesurlacesofgbtrmelicalsolidsst'o'vninne.ue t6]

Itt

I
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. 05 TRJBHL'VAN.TNIVEBSTTY

INSTT}UTE OF ENGINEERING

Examination Control Division
2Vi4C},aitru

Erem.

Levcl PullMer*s 40

AII (ErccptB' Arch.) Pass l6

,r.rr Timc 3

I I

I

a

/ cadirlatcs are required to give thcir answers in thsir.oll,It rwrds as far as praoicablc'

/ ArtarptAilquestions.
/ ruigrrd intlc margirt indicate \il|Mark'
r' Assutrc suitoble dataif necessry-

Gconretrically crnstruct one complcte mtltion of an.imolutg curve.on llB solid. with

cross sectional slrape iCgiven in figure bclow'
I

l'

2- A rtgular penragonal plarr ABCDE of 20mm side tiitT:19"^B-t-,tl'1i 
on the HP: Its

-- 
pi."Jir n"rn rd]cularto ihe HP and'inclined O.rhe VP at 50o. Draw'ils projections when
'il..#rr*. 

ro rhe VP is 20pm'in froirt offie 'P' . :

3. Drarvortlrographic'projections wirh sectional'sirJe viert' Top'\'ieiv an{ Frbnt view of

tsl

tsl

u+l

.-. i



t
t

'e

1I
!

t

.t. i";iaiie a corrirPleic onLcgraphic dxaYving of a pyramid cut by a plane as shovm in figure

below. Find the rnre ,r,",,l.ra ""Jrilt 
tlre'iurface development of the s,rface of the

lt0l

i}

soliti-

5. Drarr tte
shown in

I6i

I3

\

., :,--

jt+*.
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I'5 TRIBI'T'YANI}IIVEN$TY

INSNTUIE OF E}.IGINEERING

Exa min a tiop Control Ilivision
2fit4Ashin

t t il

Eram" Brtclt

I,cvel E lodTIJdtr 4A

Prognmnc All (ExccflB3rch) Pesr Merla l6
Ycer/Pert vt Iinc 3 irs.

t

$$ied: Drauine I UE40t)

r' Candidates are rcqufrcd to givr 6eh ansurers in tbcir oumumrds as fa as pacdcablc.
{ inenptAllqwstiorx
/ ITpfrgures krrp Dwgin irdicorc FaII Ma*g
{ Asswte suitohh dotadwessuy.

l. Drawaninvoluteofarqulaqureofside20mrn ,,

2. A sraight linc AB 8{hm long is inclined at 30o to thc HP and 45" to the VP. Ils midpoint

is 30mrn above the If and 35mm in fiont of VP. Draw its projection

3- Draw compleE Orthograpbic ytcum $tith sectional fiont view of the figure below.

ThmagDbola

4. Make .a complete ortiographic drawing of geomerical solid cut by a plane as shown in
figure below- find the true shape of the scction. Constuct &e dwelopment of $e
surfaces ofthe solid-

a
o

t3I

tsl
u4l

tl2I

!
!

,l



f*t

5. Draw tbe line of intersection of the surfaces ofthe solids shown in figgre belox
50

+42

3t

t6I

+**

t
$

!
$
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05 TRIBHW^}{BWENSTTY

\STITUTE OF ENGINEERING

ru .fl ination Control Division
2073 Chritra

Exem. 40Futl MarlrsBEI*vd l5PessMarlcAll (ExcePt B.Arch)Prograrme
3 bs.fimeI/IYeerlPart

Drawing | (ME40t)

il

Sabiect: -

/ Caudidatcs are rcquired to give their arxwen in

J AttemPtAllqwstions''
t 'T;; 

igrrr* in *e margtn indicarc FaIl Mork'

J Assume suitable daa if nccessary'

tlreir own words as far as practicable'

l. Construct an ellipse of najor axis l20mm and minoraxis 80mm'

ononeof its corner on the rIP- Its Plane

pl

lsI

Il4I

ll2l

2 Aregularhexagon ABCDEF of 25 mrn side rests

IS perpendiculr to the vP and

corner nearer to theVP is l5 mgl in front af it-
inclined to the HP x 30". Draw is Projections when its

piaorid drawing as

projections with fult sectional

shown in figge below'

front view, side view and toP vierv of
1- Draw orthograPhic

4'Makeacompleteorthographic.draulcofasolidcutbyaplaneasshorrminbelow
frgr.e. Find the t o" ,f,6"'of the section. Co.'Gt tn" devel'oprnent of surfaces of the

solid.



t Iti*t*t t
t

5. Draw the lines of intersection of rhe surfaces of georneuical solids in below figure. I6j

F

{E

l

***

t.
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. A. TRIBHUVANT'IflVERSITY

INSfiruTEOF ENCINEERING

Examination Control Ilivision
21173 Shnwen

/ &odiddes ac rcquired fo give thcir answers in tbeir orm words as far as practicable'

;
:i

I

i
I

i]t
,
I

I
{
r
t
I
I
I
I
!
I
t
I

I
I
I

{
I

t
I
!
t
I
t

I

ti
I

I
I

I

,/ Attelw&Etesiow-
/ T\niCto"t iD rt c ,rt&8k indicale Futl Mark'
/ Asswe nitable data ifrccesstY.

l. ThG distarces betwee,n the focii and between tIrc vertices of a hyperbola arc lfi) mm ad
60 mm rcspstively. Consruct the hyperbola'

2. Dst€mine the rrue size of the mgle formed by the plmes ABC and BCD shown in figUre

below.

dr

t4l

tsI

cr al

a'

3. .Draw orthographic projection with fitll sectional front view and full sectiond side view
'of 

solid obiect sbown in figurc below' tl4l

Erem. r.-\sw Bactt {2066't trtq{Erlg111''
LeYd BE trdl Illarlis 40

Prograumc ALL (Exccpt B.Arch) Paer lfirrkr l6

Yanl?2rt I/I TiDe 3 hrs.
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4. Make a complcte "ffi1#ffiJ:t",il'ffiffi'H 
til: iff#X

in gvan figrue' Fint

i*litpt *itr the loww portion of the solid' tt2I

t

5.Drawthelinesofintersectionofthesufracesforgivenorthographicdrawingin|sue tsl

i

i

I

iI

I
1

below.

**l

:

I

!

i

i

I
I
I
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]IRIBHWA}.IIJNIVERSITY

INSTIT .UIE OF.EI'IGINEERING'' -

Examination Control Division
20T2Chaitra

40

l6
3 lrs.

I

r' Candidates are required to give t}eii.arswers.in their orna w.ords as far as practicable.

t:AttenptAllquestians. :

::-
l: Elrawaim,olureoftheregularhexagonhavingsid6lengtblS*.- i .''
i. e rg,,rr" tamina ABCD'of 30 mm side is perpendicular to vP an<i inclined to HP at 45"'

Irs si'dE.BC lies in HP. Draw irs proiecticn rvhen.the nearest side is I5 rnm in tont of YP.

3. Diarv the views e.f the objectives giveg in figurq below n'iih fuil sectionaltonl view, full

. 
sectignal side vierv and '.op view. Aiso dirnension &c viervr . .

[1

[<L-

l14

4. Complete crrhographic vie',vs of the right soiids silc,.'vn in figure below cut b1'the plane.

Flnd rbe uue shape of the section. Thea draw,Jev:iopment of surface. li2

I
'

i
:

Eixan:
BE FgIIM.rfrsL€rd-
Alr(EreedBArch) PassMarksProgramme
Ut'Yeer/Part Tine

I
t

I
I \

\
\
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1

I

_s- Drawthe intersectionprofile of intersecting soiid objects in figure below" t5I

itlil

*'l*
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t2 ' rngrweNuNrtmsrff
INSTTruT.E OT' ENGINEEBBiIG

Examination Conkol Division
z0frl&rdk'

iitrt'
LGtd BE hllMrr*s 40

hogre-me All (Exccpt B. Adtl Psl[ilirs t6

Ycar/hrt ut finc 3 trs.

Subiea: - Eneineerine l(Mtutlt)

/ Caudi&tesaercquiredtogivethciraswersiotheirormwordsasfarasfrac*i<zble'
{ AttemptAllqesriorg-
/ |he igres a the qrogin idrcone ntil MarB'
/ Asrwte sitable dab ifrccessrY-

l. Draw nro circles c,ifr radii 15 mm aood 20r"rm rerycctiveb with tbcir eentcrs lying on a

fiori^ruf fine and 60 rr.m apart Driw an ars tangeot of radius 40 mn ouridc to both tlie

circles.

2. Rcproduce the gvcn vieun of &e plane shown-in figgre below- Determine its true

perimeter and tnrc inclination with the IIP-

3. Pictorial view of an objcct is shown in figure below. Draw (with dimensioa) its

(a) section"I fronr view, (b) side viewand (c) topview

+20

t3I

tsl

I

€
N

*tt

llsl

t
Pi

t'J
-f

'?q



I ti:!

\
{

4. Complctc tbe giveo gr$ograpbic Yi".,,,s of geometrical solid ort by plarre shovn in figure 
tlo]-' 

;; md dwlloPtbc conPlac $rfaces'

5.Drawthelioesofintersecfionoft}resurfacesofgeomericalsolidsshovminfigurebelow:

I

!

I
I

'I
i

i
I
I

i
!

i

!
it
I

i
I

t
:
t

t5l

l

***
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S3 'iRiiit-Ll..il: I ltt'::!(S:'iY

iJ,i STITUIE fiF 5]i C:]':EER,NC

E; :rminati,ol C ;-r ntroi Bis''isio n

2t?I Chsiira

Le'rci

Ytari Pa*

t:t

1l

i :t{f:,iii

''' Ce;,iidai:s g,: rea':ireitc gr'e Lieli a--g':reis iE !!:iretq'i1 wn:'ds as ii:r as ::rl*ii;ah!:'

i' AaenPt&.gesliont'
"' Tiigfrtotln taa indicae Fall ltry!!;'
/ Aslran e sit$ortie data itnecesscry-

l- Consruct an dlipse having a major a'ris 80 mm and minm atis 60 rr'rr:- i3l

2. Top view of a $raight line RS and the fmnr view or ry qd R,'* t1':* in figtre bei'"w'

cornplete itspmjection iiitiii*rit"d at 30' ;;"Hn Also derermine is rue lengE ei'd

tue irrclinatiotr with ttrc VP'' 
tsj

50
R

\{P
HP

.:

t

T

1. }n',vorthogrephic prcjucticns rvith fuli xctionai ieiit

given object shown in figure below'

:,:i. vi+rv aa,: ;iije vi-evt 1{ *tr-.,;t --"''
vi{';

Ii

Tfuuughhcics

I

)

i-'

,/'

.tt
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4. Draw a ccrnplete onliogra"-i:ic dr''v:rg ci e :ciii cut b-;- a clane as sho.im in fiEtre hel-riv.

iir,i tiie uu-.e sitap3 oi*:e setii':n- Ther. C:-'=lca tkt s:iii';= ci*e s+iie- [I:]
a

r-i
ff:

5. Dra.w tlre gi.ren vierw; a,signed ";rC compiete tire int+r:ection fsr fi-z'-:re 'ueiov.'. l--:

i
I

-,.'r'-.-

:...::

sr+*
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0Z'IRB.HWAI.ILR|IVERSI?Y
INSNTUTE OF ENGINEERING

Examination Control Division
2frll Shawau

Erao.

I
ac rcguired to aurwgnl tn oumwortls as fu as practicable.
qtestiotts-AnengtAE

Thr-figrres tn the mrgin indicate FaIl Ma*t.{ Assune szit ab Ie daw tf neces s *y.
l. Figure belowshoun a sraight line and a circle. Drawan arc ofradius 18 rn1rr ratrgcot to

both the given liue and circle and ortside to thc given cirele.

2. Find thc truc angle bctwccn line AB and BC.

t3l

tsj
u

4j

a'

c

3. Pictoriat view of *- gbj"t is shoum in figurc below- Draw (with dimersion) its (a)
sectional fronr view, (b) sectional sidc view and (c) top vierv. [1s]

Lcvcl BE fEll.If.rks 40
Progrrnnc All(Erc4tB.Ardr) Psltflerlg r5
Yeer/Psrt Ut fimc
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1

l, *
If

I .ffi;"H#f.#*ff ffi ,[if*i"*'#""]'*'#Jnsureberol tt2l

ir

... ,i

5. Drarv the given views assigned and complete the intersection figure below' tsl

I

__t

'r*+
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OZ TRIBHWAI\I UNIYERSTTY

INSTITUTE OF ENGINEERiNG

Examination Control Division
2070 Chaitra

Erao.
L,crd BE Fnll Marla 40

Programne All(Exccp B-Arch) Pass Marks l6
YezrlPzrt Ut Time I hrs-

Subject: Drawing I (ME40t)

/ Candidarcs are required to give their arrsweni in their oum words as far as practicabie.
/ AnemptAII questibns.
/ Thertgures in the margin indicate FalI Marls.
/ Assune suitable data ifnecessary.

l. Drarv atr in1;olute of circle baving diameter of 40 mm- t3I
2. Arcgtleir pentagonal plane ABCDE of 20 mm side has its edge BC resting on the HP. Its

plane is pe,pendicular to ttre HP and inclined to the VP at 45"- Draw its pmjections when
its enrnernearer to the VP is 18 mrn io frorrt ofthe VP. t5l

J- Draw odhographic proje'ctions with full sctional front view, top view and side view of
thc given isorne&ic drawing in figurc bclow. [15]

Through holes



I
l

I ii i\i tL rt

0ra

4- l)raw a complete ortbographic drawing of a solid cut by a plane as shown in figure below.
Find ttp tnre shape of the section. Then develop the surface ofthe solid. uzl

5. Draw the lines ofintersection of the surfaces of geometrical solids shown in figure below. t5]

t:

***

\
I

I
\
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Fuii Ifrerla 40

I5
Programme

Iear I Fant

r)

./ Caadiddcs arc rsquircd to give their ans!ryers in tbeir own words as far as Practicable'

OZ TRjBHW'Ac{ iINi+ERSiii
- 

ri''i srrLirr cF I[{G[{EER3{G

Eramlnation Coetrol Divisigrr

20?0 Ashad

t AtteztPtAIl guestiotts'

/ The fi*wx tn *c igin indicue FulI ilvlarkl

/ ,lsinesuitable dataif rncessoY'

I

l.Con.*nrctanArchirnedial,ssPiralcur,reofonecorlvolt]tionoftiiameterl2.}'8fi'

,.Drarrtkee-,-*".TxxT:r1:'s:"tr,r#r;'n*r.',xtrftHH#Tx:;
oarallelo HP u'itl
[1H;;il or v'P and 3onm above H'P'

3 . prctorial view of an objea is strorrm i, fi; below. Drarv the views witb sectional front

tll

t5l

[idJ

'fi9Lv:
.:ir

Tfireugft kcies

q
Ail dineosioss'are iP'm;n

I
I

i.i I
I

I

r}

X:rrr- 

-
L+"t'i BE.

ffixcePt i P*t Pt"tto
i :..-
-l !rlir-i?i*eI/ I
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4. i'iak: cor:iplete tlre oGhograplic !:e-:v {if tea,=e:-'icri s:i:: l;t l':i'pianr: as sk-.u iii
Sgui Li;li;- fi"'d :ii; Lt E ;ilap: ti tr'.=- s*si+:: i.':':i.l'-r:iii ::.e ::vcii,iti=':ni r,i tae

sufaces of uie solid-

(v)
!r)

ri a:
I r4_l

x

F,

5- Drsw :hg ccr;iE{i::, i;-"F"",r i:i'it-it-:sfttic.t ci' ar pi;i;* =.ti$ a t:i'l-,t.'.-l.it' Ls sha:'i.T: i:: i;;.:;e
L,;lov"- i .i'?

I
J

i
}J:
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i
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IN .TRIBHW,.}IUNTVERSITY

INSTTruIE OF ENGINEERING

Examination Control Division

2059 Cteitrr

f,ram.
Larrcl BE FuIlMerla 40

Programre All (Except
BArch) Pass Marlis t6

Year /Pert til Tioe 3 hrs--

Subject: - Engineering I (te40t)
/ Cadidates are required to gfve&eir auswers in their own words as fiii as prdcticable.r AaenptAll questions-
t Tlelgwes in tlu morgin indicote FullMark.
J Asszar,e suitoble daa i{necusory-

i- Draw oue trn of a helix ofpirch 60mm or a cylinder of diameter of 40 mm

? R+rodace tie given views of the plane and find out irc isdinarion with IIP and thc rue
sbryeofthepJaraReferligureP2 

: . ..
'r--''U

aa*= Srrm.
aa =30rrm
Ub, =45rim
bh= Srrm
Cc^ 

= 
18nm

CC* =40ilm
a.b =31nm
b,c* ='45 nm l

fig-P-2 c

3. Pictoiial view of an object is shown in figure P.3. Draw its (a) Sectional. front view (b) ,

Side vierv fromthe Ieft and (c) Top view- AIso dimension the views-

c

14l

-.. [-q].

It 4]

a

E0

oo

q'

:!il=
fig-P.3



t*
i

d
T, i 4 -il:n *

?

I

4_ A sq,are base pyramid is cut by an inclined cuning plane g ao<i horizontal plane p+ as

;o,j^ in figr:rep.+- Draw the lateral surface developmen: of tk lower Portioo of solid- [0]

h(

fig-P.a

5. Draw lines of intersection of rhe surlaces of geometrica! solids as sho*l in figure P-5 16l

o\o

L 6

---1

AII dimcosions are io 'rrm

i/--'z;Fr

fig-P-5

***
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' . :.t2 iRrBril^rANUMVrnSrry

INSflIU.TE OF E} TGINEERiNG

Examiration Control Iliyisior
.2069Asbed ''

Eialb. .-'I'iiilIacli:i, latchl;:,
Lerrel BE FullMarb 40
'Programoc

Y-.7P..r -
All fa".er aeror,l PrssMrks t6
ln Tiroe.. 3 hrs.---

Subieet: Drawing '(ME 401)

1 9tdatq are rcauired to give their answers io their oryn words as far as practicable.{ AttenbtAEqueiions-
/ ruigrG i" ,i 

"r*Sr" 
indicate Futt Marts.{ .Asfilme suiiable data if necessary.

I. Draw involutes of a square having side 30mm-

2 A ITt-4e ABCD' (60mrir-xa0mi,n) is paraliei to HP with one of its sides inclined ar 30oto vP and the end of the side near to vi is l5mm jn tort oft4rvF*a:orn-.above theHP.Draw.itsprojections_.... -=-'::
3.' Picto;a view of an object is sho'.m in figuir beldw- Draw the sectional front view, topview and side'view fqrthe sarne.. .

t3l

'[15]

&t5. tF-id.d I

'1

i

Al ritBiB.Ebm

. ..: Alldimensionsareinmm_..
o' Y# i ri.mglete orthographic drawrng of rhb sorid pypmid cur by 

" 
p,r; L shown in. figure below;Find rhe tn:c shape o{ the seirion and consruc, d.rd;;;;;, ltair. 

""ril,1 bel_owthecuaingplane. :.. ., . .,.
112l

t-

... 
:

..'.. .. .. .'.. :
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.5. Draw the given figure as shcurn in figrire belour and eomptete the intersections- isl

o.5O
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''1'; r'+.9;-9!??j.1

:E{$-ltrrlg-:AII@ielPB:
i{fth.)'Proglmnia

3 hrs.TiEb jUl.'YesrlPrrt

*+- Subiea: Drawing ME lot)

/Candidatesarerequiredtogivetheiranswersintheirorwwordsasfaras
practicable.

/ Attempt AII qilestiqtts-

Assume saitable

l. Draw a parabola with doubte ordinate 80mnr and axiq length 60mm'

2. Find the true angle betweeu lines AB and BC'

t3l

i5l

It

i. Draw orthographic projeaions with full sectional fro'nt vierv, side view and top view of

pictoriat arawing shown in figure below'

Tlrough holes

051
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j;;-l=.--=E---r'*-i: j{-'t:r::r':' j:-':5.*:=-':;--'-i1=:----$t::'+H

+. . MqIq qsmplg:g. {9.-v.*.9-.srrytl|1
.,$ gd, !"tow. !-itui 1tf m'9, ;nlP';
surface. . '

'.j:'- :i:-,

o
aY,

30'

d,

j.Drarvthelinesofintersecrionoirhesurfacesofgeometricalsolidsshorvninfigurebelor.l.
t5l
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