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TRIBHUVA}II TJNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2079 Bhadn

Exrm. It rg rt ll r'

Irryct BE fdlMlrlg 80

Progremme BEX, BEI, BCT Prssilfirrb 32

/Part III 1l Time 3 hrs.

and Architecture

r' Candidates are required to glve their answers in their own words as far as practicable.
r' AffemptAllqwstiotts.
I Thefigwes in the mugin indicate Full Marhs.
r' Asstme suitable futa if necessary.

l. Explain about the stuctural and frmctional vialpoint of a cornputer. Exptain different
elements of brs design.

2. Write a code for X = (A+ByC) + (D - E) using ttree addresses, two ad&esses, one

address aod zero address instruction format.

3. List out the different tlpes of addressing modes and explain each of them with suitable
example.

4. Describe the operation of hardwired conhol unit with a typical block diagram. Erylain the

operation of microp,rogram sequenoer used in microprogrammed contol unit.

5. Explain arithmetic pipelining with example. Describe different types of pipeline hazards

withexample.

6. Draw tbe flowchart for Non-Restoring Division. Perform 13/5 using restoring division.

7. Explain floding point addition and subtraction algorithm with an example.

8. Describe how Set-Associative Mapping works in Cache memory mapping. Explain

different write policy techniques in cache rnemory-

g. Elaborate the roles of I/O interface in a computer system. Explain how data tansfer is

performed with programmed VO teclmique with necessary diagram.

10. Compare and contrast the interconnection stuctures used in multiprocessing

environment.
**{.

14+21

[4+61

t4+6)

t6I

[3+s]

[10]

t8l

t8l

[5+51

t

t4l



TBIBHI.IVA}.T I.JNIYERSITY

INSTITUTE OF ENGINEERJNG

Examination Control Division
zWg Bdshtkh

Exam. ll:rc li
LeVel BE iFullMarks tu
Progremme BEX,BEI,BCT Pass Mrrks 32

YeerlPart | ilI ll fime , 3 hrs.

Subjeel: - Computer Organrzanon and Architecture (cT 603)

r' Candidates are required to grve their answers in their own words as far as practicable.
r' Attempt All questions.
{ Thefigures in the marginindicate Full Mor*s.
{ Assame suitable data if necessary.

l. What is performance balance and why it is required? Explain different elements of bus
design.

2. Describe tlre instruction cycle state diagrarn. Write down the code to evaluate
y = (A-B+C)*(E+F/G) in three addresses, two address, one address and zero address
instnrction formats.

3. List out the different types of addressing modes and explain them with suitable example

for each.

4. Dfferentiate between control memory and main memory. Dranr the block diagram of
Mcroprogram Sequencer for a contol memory, explain its operations.

5. What is vector processing? How pipelining irnproves the performance of a computer?

Explain with an example.

6. Enplain restoring division algorithm. Use this algorithm to divide 3l (Dividend) by 13

(divisor).

7. Explain floating point multiplication algorithm with an example.

8. V/hat do you mean by write policy? Discuss and differentiate direct mapping and

associative mapping functions in cache design.

g. lVhat are the functions of VO Module? Why prioritv intemrpt is needed for data

ftansmission between COU and I/O device. Explain the tlpes of priority intemrpt in
detail.

10. Compare and contrast the interconnection structures used in multiprocessing

environment.
d.**

12+41

[4+6]

[3+7]

[10]

t8l

t6I

[10]

t4l

t8I

t8I
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Subiect: - Computer Ormnization and Architecture

r' Candidatesarerquiredtogrvetheiranswersintheiroumwordsasfrraspracticable'
{ AttemptAllqrcstions.
r' Thefigwes in the margin indicate Full Marhs.
/ Assurne suitoble data if necessary.

1. Explain different types of bus arbitation and compre the'm.

2. Explain differcnt tlpes of data manipulation instnrctions with example.

3. Explail the component of CPU. Comparison beturceir RISC aod ClSC.architecture.

4. Explain the organization structuri of a micnoprognim control unit and the generation of
.oottol signals rxing microprogram

5. What is meant by haza.din pipelining? brylain with orample data and control hazilds in

pipeline conflict

6. Explain the non-restoring division algorithm for division. Divide l0/5 using non-restoring

division.

7. Explainthe floating point addition and zubtractionproces using flow cbart'

g. Explain Least Recently Used (LRU) replacement algorithm in case of hit and miss with

suitable exarnple.

9. Differ€mtiate between isolated and memory mapped Input-output' Explain with block

diagrarn of DMA transfer in a computer system.

10. Compare and contast the interconnection structrresused in multiprocessor systern-

**;)

t6l
t81

[2+6]

lloj

[4+61

[s+s]

[3+3]

t81

[4+6]

t4I
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Programmc BE& BCT PersMartu 32

Ycar/Prrt m/I Tlmc 3 hrs.

andArchitecture fcf

/ cmdidates are requiredto give their answers in their ownwords as far as practicable.

t AttemPtAllEnstions'
t 'ftrier6 

in the mtgn indicate Full Muk'
t l,ssttne suitable daaif wcessty'

l. Differentiate between computer organization and architecture. compare and explain the

bus itnrcttre of typicat computer system'

Z. Write down the code for y: (A-UC) x (DrExG) / F using three address, two address,

oo" oaatot andzero address inskuction format'

3. comparison between different types of addressing modes with its advantages and

disadrrantages- :

12+41

ll0I

t8l

, +- Write down the symbolic microprogram for fetch routine and addition execute routine'
-' 

;*i**tr.aiisui.*te*ortirgof-i.rop.ogram sequencerforcontrrrl memory. [4+6]

:5.'How:pipeline'processing il e1rt in an instruction pipeline? F-xplain four segment
"' ;;tt#ti;"pip"Ii"t*itnd't'sdiagram' [3+5]

6. Describe.the procedure for floating point addition and subtraction with help of flowchart

and example. 
'------ t6l

T.DrawtheflowchartofBooth'smultiplicationalgorithmandmultiply_7x_l0using f iLAl

Booth's multiplication algorithn r''T'tJ

g. Explain various mapPing methods used in cache memory organization and compare each

of them with examPle' U.l

9, Explain.with block diagraq of DMA controller' How DMA techniques is ditferent from
'; il,s"rr.Jr"P"i:otw"r [6+4]

10. Differentiate bet*een tightly coupled multiprocessor and loosely coupled multiprocessor. t4]

*t:f



TRIBHI.,VAT.I IINIVERSITY

INSTITUTE OF ENCINEERING

Examin ation Control Division
2076Chaitn

Eram- Rcgul:rr
Level TsIg FullMerks EO

Progremme BEX,BCT PrsrMrrh 37

Year/Part illn Timc 3 hrs.

Sabject: - Computer Organization and Arctritectre (tr 603)

/ Candidates are rcquird to gine their answers in their oum words as far as practicable.
/ AttemptAll questions.
{ Thefrgtres in the margin irdieate Full Mar*s.
/ Ass,tme suitable data if necessary.

1. Draw the instnrction cycle state diagram with example. t6]
2. Write down the code to evaluate Y = (A - B/C)"[ D + (E+C) ] in three address, two

address, one ad&ess and zero address instruction formats. t8I
3. Derfine addressing modes. Mention the different types of ad&essing modes and

comparison between them. [2+6J

4- How address of micro insfuction is generated by nort address generator in control unit?
Explain with suitable diagram. t8I

5. Explain four stage insmrtion pipeline and also draw a time-space diagram for four
segments having six tasks. [lO]

6. Explain the Booth's algorithrn for rnultiplication. Multiply l0 , C5) using Booth's

multiplication algorithm [5+5]

T. Comparison between restoring and non-restoring division'algorithms with example. t6l

8. Define cache mapping techniques- Explain direct mapping technique with suitable

diagram. Why replacement algorithm is necessary in associatil'e mapping? Justiff. 12+4+41

g. Comparison between program IIQ Intemrpt driven Il0 and direct memory access. Why

data iommunication processor is required in an tr10 organization. [8+2J

10. Discuss about hypercube interconnection network with example. t4I
t**

, i.'



TRIBHUVA}I T]NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2W6 Ashwin

Exam. l]:rc li
Level BE Full Mer*s 80

Programme BEX, BCT PassMerlrs 32

Ycar/Pert m/I Tilne 3 hrs.

Subject: Organization andArchitecture Gf GB)

r' Candidates are required to grve their answers in their own words as far as practicable.

{ Attempt AA questions.
{ Thefigures in the margtn tndicate Full Mark-
y' Assume suitable dataifnecessary.

l. What is PCI? Explain the design goals and perfonnance metrics for a computer qystem

regarding its organization and architecture'

2. Write the arithmetic statement y=1W+X)*(Y-Z) using Zero, One, Two and Three address

instruction format.

3. Explain the different tlpes of addressing modes and compare each of them.

4. Explain block diagram of micro-prograrnmed control organization. Describe various

fieids in micro-inshrction format with diagram showing different fields.

[1+s]

[4+6]

t8l

i8l

5. Describe the hazard in a pipeline. Explain the different types of hazards. How can these

be overcome? [2+4+21

6. Write an algorithm of booth multiplication. Perform 8x4 using booth multiplication
[10jalgorithm.

7. Differentiate between restoring division and non-restoring division aud non-restoring

division algorithm. t6l

g. Describe cache operation in briefly. Explain about associative mapping technique. Give

reasons why replacement algorithm is not required in direct mapping technique. 12+6+2)

g- Explain the DMA operation with block diagram- How does DMA have request over the

CPU when bothrequest a memory transfer? [8+2]

10. Discuss about tightly-coupled multiprocessorwithblock diagram. t4I
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26 TRIBHWAJ{I']NTVER'SffY
q:' trgstmJrr oF ENGINEERING

Examination Control Division
2fi5 Ashwin

li:rt'kErem.
if'ltr'ullMrrlcBELeVd
,12Pasr ltfier*sBE}LBCThogrammc
3 hrs.Timcm/IYear/Prrt

and ArchitectneSubiect: - Computer

{ Candiddos ue rearired to give thcir answers in theirown words as far as Prmticable'

{ Attempt AII questions-

t 'fniliffi 
in the nargin indtcate Fall Mark'

/ Assrine suitable data tfrccessary'

l. Fxplainthe Interconnection structures of computer' t6I

2.writecodesforgtvenoperationusingzerlo'one'twoandttrreeaddressinstructionformat.tS]

3.DifferentiatebetwoenRlsCgrdClsCarchitecttrret6]
4. Draw the diagram ofMicro-prograrnmed sequeocer for a control memory and explain if [10]

tl0I
5. E)rylain six *age instruction pipeline with example

6. Explain Booth's multiplicatioa {grTfu for signed 2's complement numbers in details

wittras'itable",,ffifi;d;;"tt UutAtn t"t{oittt*ttdia$am' tl0]

7. Differentiate b*ween restoriog and non-restoring division- t6I

g. brplain the various types of gl*Tts of cache design and also explain the various

mapping r."toiqrio *Li io cache with example t4+6J

g.Whyll-oplocessorisneededinll.oorganinuotftE:rplaintheCPU.IoPcomrrrrmication [3+7]
with diagram"

l0.writedownthectraracteristicsofmuhiprrocessofil.
r*t

t4l
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Eram, Iltgulrrr / IJlcli
Lerrel BE FullMrrls EO
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Ycar / Part u/l Tine 3 hn.

Subject: - Computer Organization and Architecture (tr 603)

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

{ Attempt All questtota-
t fheisares inthe margin indicate Full Marlcs'
{ Assume suttable dda if necessarY.

1. Define computer architecture. Discuss the lirniutions of using single bus system to

connect diffsrent deviers. What does width of address bus represent in a system? 12+2+21

2. Design an 2-bit ALU that can perform subfraction" AND, OR and XOR tgl

3. Write a code for y=(A+ByC + D(E*F) using three address, two address, one address and

zero address instruction format. t8l

4. Differentiate hardwired and micro-programmed conftol unit. Draw and explain block

dia$arn of micro-programmed sequencer for control memory. t10]

5. Derive exprcssion showing speed upratio equals nqnbe.r of segmerrts in pipeline' Discuss

in detail about data depeni'ency probt"* that arises in pipelining along with its solution. [3+5]

6. write an algorithrn for non restoring division. Perform the 10/3 using restoring division

algorithm. [3+7]

7. Multiply -6x-l I using Booths Multiplication algorithm t6I

8- Write characteristics of memory system?'suppose main memory has 64 blocks and cache

;;"ry has g blocks when tO Utoct<s of miin memory are used, show how mapping is

performed i"di;;;appingtechnique' [4+6J

g. Explain three reasons behind the requirement ol l'9if:tr"es' Why memory address

qp*"r, *" ,.du".d rnemory mapped i/O t Describe DMA controller wittr suitable block

[3+2+5]diagam' 
o.,-ahrnnizarir t4 l

I 0. Explain inter-processor synchronization with example'
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36 TRIBHWAN UNIVERSTTY

INSTITUIE OF ENGINEERJNG

Examination Control Division
2$74Ashwin

Exem. l] irc l.
I.errel rfi fiiltrrllI:l 80

Progrrmmo BE)q BCT PrsMrrhr 32,

Year/Part ilI/I Time 3 hrs.

and Architocture Gf6$)
/ Cedidaiesarercquiredbgnretheiranswersintheiroumwordsasfaraspracticable.
/ AttemptAll questions.
{ Thefrgpesinthe marginindicate Full Mark.
{ Asstme suitable data ifwcessary.

l. Explain instnrction cycle state diagram with intemrpr t6I
2. Write codes using 3, 2,1 and 0 address instruction formats to perform given operation. t8I

X = (A'B/C)-(D+E/f) .

3. Describe rarious fields in microinstruction format. Explain about the sequencing
techniques used in microinstruction format with necessary diagram. [0]

4. Explain mic,roinstrrrction format showing all the fields in detail. Write syrrbolic
miuoprogram for fetch cycle. tlOl

5. Explain arithmetic pipeline with an example of 4 segments. Dessribe different tlpes of
array processing. [Ct-4]

6. Write an algorithm flow chart and hard ware design of restoring division with example- [0]
7. Draw a flow chart for floating point multiplication algorithm. t4I

8. Explain about associativemapping technique. Give reasons why replacement algorittrmis
req*red in associative rnapping technique? t8I

9. Explain the block diagrarn of DMA controller and also explain how DMA is used to
tansferdatafromperipheral. [10]

10. Diferentiate between tightly coupled multiprccessors and loosely coupled

t4ImultiProcessors' 
*+,1



?.b lrut,nuYAr\ ul\rYt'rt>rr ' '-INsTITUTE 
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Eramination Control Division
20?4 Cbaltn

yi...nt.

I*Yel BE FullMrrlr 80

BE)L BCT Prn!flrrtr 37

Yetr/Prrt u/I lftnc 3 bra.

and Arclritesture

/ AttemPt AII qaeitiotts'

{ 'ri;'fs;rbt i, ttn **gioindic*e Fqfi Matu'
t Asswne suitable data ifnecessary'.'

. :^L !-^^--. ^*,1 owlain il
l. Draw inguetfim qi4e statd diagmm with inleryrpt and explain it

2. write dovrn the ned for ao&msing modes Explair &e rmio.us ry"ry Dodes wie

j examPle. .

f. W;tgthearithmetic.statemsrt : "

X- (P+Q) x (R+S) usin! zero, one' two md tlree ad&ess instnrction *i1 
- 

t8l

' rtrast between hardrrired and microprogrammed control unit' Explain the
o' 

:?mffiXt *.o,sed in *ir.p*grr.q"a*ot ol *it [4+6]

5. What is pipetine? How performance of computer is increased using pipeliaing? Explain
[2+6]

Subiect: - Co@uter

/ Candidates are ,.qoit"i to give tbeir ansurcrs intheir own words as fu asPirticabie"

with examPle-

6. Perform multiplication - 7x3 using booth algorithm

,. oo,*, the procesS of floating point nrrmber addition and zubtraCIion with flowchart and
r1 nlL. -.t

exarrPle. , ,

S.Writedownthecharacteristicsofm€morysystem.SlpPosemainmemorybas32blocks
and cache *"*oitTffik" *h*-ii iiocrs of main memory are use4 show how

g.ExplainUolnterface.CompareprogrammedUo,IntemrptdrivenUoanddircctmemory [2+8]
access (I)MA).

t4I
10. Explain various configurations of OS inmultiprocessor system'

t6l

d.r*
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2073 Shrawan

Eran -\crv lJucl; {2 066 .t I.rrtcr llrrtch)

Lcvel BE, FultrMrrks m

Prograrirme BEX, BCT Pssstrilrrlrs 32

Ycer/Psrt fli ll Timc 3 brs.

Subiect: - Cornputer Oreanization md Architecture

/ Candidates ae required to grve their ansrers in their own words as fm as practicable'

{ AnemptAllquestions.
t The figwes in the morgin indieate FaIl Markl
t Assume sttinble data if necessary.

l. What do you mean by interconnestion sfucture? Explain different types of

interconnections indeed required in Computer Architecturc-

2. Write a code for Y=A*(B+D/C)+(G*E)IF using three addresses, two address' one

address and zero address instuction fonmat'

3. Following insfiuctions are given:

r) LDA 2000H
iD IvfVIB,3zH
iii) sTAx D
iv) MOV A, B

Which addressing modes are used in the above insmrctions? Explain briefly about thern

4. E:rptain microinstuction forrratused in microprograrnming control unit aod write micro

t**rforfetchcYcle. [6+4]

5. Explain in detail how the arithmdic Ptpeline increases the performance of a systern' Ul

6. 'RISC has the ability to use ef,Ecient instnrctionpipeline". Justiff the statement' [3]

7. Explain sigued binary division algorithm. use the non-restoring division algorithm to

8. Explaiu floating point addition and subtraction algorithm with example' t6I

g. Describe lpw set associative mapping combines the 
-feature 

of direct and associated

mapping technique. Explain different "ii " 
poti"y techniques in cache memory' [5+3]

10. why input-ouput processor is needed in an input-output organization? How does a

cornputer know wliich device issued the intemrpt; if multiple devices' how does the

selcction take Place?

I l. Describe howthe multiprocessor systems incrsase the perforrnance level and reliability'

[2+4]

t8I

[10]

Is+5]

t4I

*{.t
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INSTITUTE OF ENGINEERING
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20173 Cheitre

Eran. lir:!ttlrr r'

Level BE, rFTTfiI]T?I m

Pmgnune BEX, BCT Peolf,rrtr 32

Yeer/Prrt mll IlrG 3 hrs.

Subiect: and Architecture

r' Caudidates are r-equired to give tbir answers in their own words as far as practicable'

{ Attenpt AII questions.

{ ru ig** in the mtgin fidicate Full Markl
{ Asstplllg suttable data ifnecessary'

l. Drplain instruction cyclc state diagrarr with intemryt:

2. Wdts a code for Y = A{B+C) + (}rE)tF using three ad&ess, two addres' one address

and zero address instnrction format

3. Explain different t1ryes of data manipulation instnrctions with exarrples'

4. Why is micro-programmed contol.unit more fledble as compared to hardwired control

*ilf fxpfaio ile Lq,encing technique used in contol memory.

5. Explain the function of forr segnent pipeline and also draw a spce diaram for four

segment PiPeline with examPle'

6.Writeanalgorithnfordivisionoffloatingpointnrrmbet.

7. FJrytain Booth algorithm of multiplication with hardware implementation diagram md

multiply-10x6.

g. Exptain major characteristics- of mernory. Explain LRUC (Least Recently used)

repiacement policy with exalnple'

g. Yhy UO p8ocessor is necesmry in an inptrt'outPut organization? Explain about DIvIA

confiol with necessarY diagram'

r0. Design for 4x4omega switching network and show ttre switch setting required to connect

input 3 to ouput l.

t6I

tEl

ll0I

[10]

tl0I
t4I

t8I

[10]

lt0l

t4l

*rt*



36 TRIBI'UVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Ilivision
2AT2Chaifra-
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Lef'el BE FullMerks 80

Programme BEX, BCT Pass Marks 32

Yeer/Part fit lt Time 3 hrs.

Suhject: - Computer Organization and fuchitecture (cT60s)

/ Candidates are requirod to grve their answers in their own words as far as practicable./ AttemptAll questians-
{ Thefigures in the mwgin indicate Futt Marks.
/ Assume suitable data if rccessary.

l. Define comPuter architectrne and computer organization. How can we maintain a
performance balance between processor and memory? Dscuss the limitations of using
single bus system to connect different devices in any given systern p+z+27

2. What do you mean by instruction format? Write codes for given operation using
1-,2-,1- and 0- address instruction format. [4+g]
.q=14-B*F)+C+DIE

3. Diftbrentiate between RISC and CISC. t6l
4. What factors cause micro-programmed contol unit to be selected over hardwired control

unit. Explain with relevant block diagram, how address of control memory is selected in
micro-programmed control unit. p+?l

5. Descritre Flynn's classification. Explain control pipeline hazardand its solutions. [4+6]
6. Explain Booth's multiplication hardware algorithm with diagram. Multiply -5x-9 using

Booth's rnultiplication algorithm. [5+5J
7. Draw the flowchart fordivision of floating point numbers t4j
8. Draw the memory hierarchy. Explain direct cache mapping rvith its merits ancl demerits. [2+6J
9. Differentiate between Isolated I/O and Memory-mapped UO. Describe DMA conholler

with suitable block diagram. [4+6]
10. Discuss about inter process synchronization with the suitable mechanism? t4I

* t,t



36 TRIBHUVA}'IUNIVERSITY

TNSTITUTE OF ENGINEERING

Examination Control Division
20TZKrrtik

and Architecture

r' candidates are rquired to glve their answers in their own worels as far as practicable'

{ AttenvtAllEtestior*.
{ fneigres in tlrc turgin indicme Full Mark'
/ Asnme nitable dan drucessrY.

l. Differentiate between comPuter architectrlre and computer organization' E;rplain the

computer fimctions with different cycles'

2.Writeacodefory:(A+B)*(C+D)+G/E*Fusingt}rreeaddress,twoaddressoneaddrcss
and zero address insuuction format'

3. Mention the different types of addressing mode and compare each other'

Exam. & L:rtcr
L*vel BE FullMarks m

Programms BEX, BCT Pass lfirrks 12

YearlPart m/I Time 3 hn.

[3+3I

t8l

ll0I

4. Explain the address sequencer wittr the help of a block diagram' Explain about
r<r<'l, LJ'J'

miiroinstruction format in detail'

5. Define pipeline and explain its types. Describe different pipeline hazards with example' [4+6]

6. Draw the flowchart for restoring division method t4I

7. ExplainBoothmultiplication algorithm. Multiply '$xl}using Booths algorithm' [4+5]

8. Draw the me,rnory hierarchy. Explain Associative cache Mapping with example' [2+6]

g. What are the different types of priority intemrpt? Explain the communication between

ciu *a loP*iffi;;'J;bdk;i"s'*' [4+6]

l0.Explainaboutnnuhiprocessorandmultiprocessinginb'rief't4l



36 TRIBHUVANUNTYEBSJTY
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Examinri'tion Csntrbl Division
2071Chaitra

Exhri.
Level BE Full Marks 80

P'rogiamme BEX, BCT Pass Mari<s 32

Yeir / Part il /.r Time 3 hrs.

Arclritecture (CT603)

/ Candidates are iequireel.io give their answers.in their own -words as far is practicable-

,/ Auenpt Atl quqtions.
t T"igrii in t'he rTargtn indtcate Futt Meiks,
/ Assume suitable data if.necessa.y. .' '.

diffqeiices between comPuter architecture and computer organization?

of data bus and address bus represent in a system? Why is bus tiierarchy

12+2+21

I are the major
What does the width

What'are the difGrent tlpes of
operation by using zero, one, two
are memory address.

CfU. Describe the operation of LD (load)

syntax. [6+41

instnictions? ilow can you perform X = (A+ti) x (C+D)

and three address instruction forrnat. Assume A, B, C, D,'X
a [3+

-t-wnut
" 
4 block

isaddresqsequencing?Explaintheselection.of,.adtlressforcontrolmemorywithits

sl

u0l

[4]

the Arithmetic pipeiine and instruction pipeline with example'

the flowchart for floating point Division. t4I

a booth multiplication algorithphardare. Multiply 5 and -6 using booth

multiplication algorithm- [4+41

<fr-Explain cache organization. Explain the cache mapping techniques with example. [4+6J

the role of VO interface in a computer system. Describe the drawbacks of9.

programmed UO and internrpt driven UO and explain how DMA overeomes their drawbacks. [4+6]

!-{ow,r'
can multiprocessor be classified according to their.memory organization? Explain-

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

r' Anempt All questions.

'/ Thefigures in the margin indicate Fuil Msrb.
{ Assume suitable dotadnecessrY.

I What do you rmderstand by Bus Interconnection? What ac the driving

factors behind ttre need to design for performance?

2, Explain Ins&trction Format with its qpes? Illustate the code to evaluite

toivaltrarc: y = (A+B) * (C+D) using three address, two addresq

. one address and zero address instruction formats.

3. Describe the instruction cycle stratc diagram? Design a 2-Bit ALU that can

perforrr addition, AND, OR operations.

4. Explain the organization ofa conEol memory. Discuss the microinstruction

format with ttre hetp ofa suitable example-

5. Dscuss about parallel processing? How parallel processing can be achigyed

in pipelining explain it lvith time-space diagmm for four segrnents pipeline

having six tasks.

6. Write down the detail algorithm of Booth Multiplication. Illustrate the

rnultiplication of (9) and (-3) using 2's complernent method.

7. What is Memory Hierrchy and wtry it is formed in computer system?

Explain the Direct oache memory mapping technique using organization

diagram and aPProPriate examPle

8. What are the functions of VO Module? What is the purpose of priority

intemrpt; explain priority intemrpt types with key characteristics-

9. Differentiatethefollowing

b. RestoringandNon-RestoringDivision
c. CrossbarSwitch and Multistage Switching Network

12+41

12+6)

[3+3j

[4+6I

[4+6]

Is+s1

[2+6]

[3+7]

[ax3J

tttk
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.... , l..,C:rfididates.arerequired to give.their answers in theirgpn-r wsnds as far as p-racticablE.,,

'/ Attempt 4!! questtons-
/ Thefigures in the margin indicate FuIl Marfu.
y' Assunte suitable data if rccessary-

l. Explain the interconnection of CPU with Memory and VO devices along with different

operations over thcm. [3+3J

2. Write doWn the Y :5fg+(CxD) + F(I-{IG} equation in three address, two address, one

address andznro addressinstnrction. t8]

3. Menticn the different types of addressing modes. Compare each of them with algorithrn

as well as advantages and disadvantages. [10]

4. Differentiate between hardwired and micro-programmed controi unit. How does 'a' ."

sequenci-ng logic work in micro-programmed control unit to execute a micro-program? [4+6]

5. Explai* iho arithmetic pipetine and instruction pipeline witir example. [10]

6. Explain the non-restoring division along with its algorithm, flcu'chart and example- t8l

h alsorithm and muttiplv Y:8x9 using Boo'.ir algorithms' t6]7. Explair: th+ Booth algorithm and muLtiply Y: 8x9 using Boo'.h algorithms.

g. S{entioa the characteristics of computer memory. Differentiate between associative

[3+s]rueppings and set associative mapping with example.

9. I{ow does DMA overcome the problems of programmed VO and intemrpt-driven UO

techniques? Explain. tsl

10. Why IOP is use in yOorganization? Explain. t5I

11. E4plair the characteristics of multiprocessors t4l
{.* *
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and Architecture (CT6A3)

,/ Candi.dale-s are required to give their answers in their own words as far as practicable.

{ Attempt All questtons'

, ';i; 
iT"r* in the margin indiiate Fall Marlts'

/ Assume suitable data ifnecessary'

l.Whatisperformancebalanceandwhyisitrequired?Explaindifierentelementsofbus t6l
design.

Z. Define the addresslng mode and explain t^lre different types of a'Sdressing modes with 
[10]

examPle-

1.\Mhataretlrestageso{|ru.a-e.sjprExplainwiththeexampleof2-bitALUperformingtS]
addition, subtraction, OR and XOR'

4. What are .the difl-erences between hardrvired implementation and micro-programmed

implernentatio., oi"ont ol unit? d)(il; ;trr rt"pr involved when you are desiguing

5.whatisinstr*clionhazardinpipeline?v'IhatisthefoursegmeEtiastructionpipeline?
Exptain with examPle' 

'*uu; [2+'8j

6. How division operation can be performed? Exprain with its hardware imprementation. [10]

7. Draw a flowchari oifloating point subtraction' t1]

S.Whatarethernajcrdifferencesbetwecrr.jifferentcachemappingtechniques?Suppose
main niemory has 32 blocks *a Cu"n" memory has 8 blocki when 10 blocks of main

memory are used, show how *"ppi"s it ,"rt"*Lu in <lirect mapping technique' 16'+21

g. Differentiate between prograrnmed yo, intemrpt-driven I/O and direct memory access 
I10]

(DMA).

l0.Explaintlieinte;plocess0rsynchronizationwithexample.t4l
**+
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'_-:-' ""',,"'_ ' Sabiect:... $$qlllity ad S-tatistics lsH q_2] 
.

r' Cmdidars arc required to girle tbeir amswrs in their own words as far cpracticable.
f AficnptAWrystiotrs. ..:

/ Tn"figqrs in tlle nugin indicate Fdl Dfarb.
{ Nt.rlgssanatk arc attachcd hqafith-

l. Defme firr nrfrcr summarics of daa. hepare the box-plot for thc following&ta of daily
regisu*ior of worLers in the cmstuctioo site. 34, 42, 66,40, 59, 36, 41, 35, 36, 62, 43,3A, 43,
32, 44, 5\ 53, 50, 4t and 38-

2. Sratc Baycs' Tboorcm. In a boh faffity, machines A, B and C manufacture rrytwely 25/o,
35Yc and40D/o ofthe tqtal populatioo. Among their total output 57o, 4o/o and 27o ae found to be
defcctivc bolts. If a bolt &awn from the total product h fotnd to bc defective, ,, ,.. ,, ,

a) What is tho probability that it was manufrctured by A?
b) What is ttrc probability that it was manufactured by B?

c) Wlrat is thc pobability that it was manufacturcd by C?

d) Wbich mactrioc secms most tikely to Produce rhe dcfective botts?

3. Discuss the poirson distribution as lirnit care of binomial distsibution. In a certain factory turning
out razor blades there is a srnall chance 11500 for arSr blade to bc defective. Tlrc blades are

supplied in packets of 50. Use suitable probability distibution to calculatc thc approximate

mrmber of packas containing in of 10000 packets'

a) no defective b) One defective and c) Two defective

4. What are the paramcters used in Poisson distribution? A manufacturei of pins knows that on lhe

average 3 on lfi) of irs production is defective. He sells pins in boxes of 100 and guarartees that

not morc dran 2 pins will be defective. What is the probability that a box seleaed at random

(i) will mcet the guaranteed quality? (ii) will not meetthe guarantced quality?

5. Define the normal distribution and standard nomal distribution. Under rvhat condition binomial

distriburion follos,s normal disfibution.

6. Describe tlre conditions for the probability density f,rnction. Thc length of time (in minutes) that a

cenain hdy speaks on the telephone is found to be random phenomenon, vith a probability

function spocified by the probability density fimction (x) as

f(x) =
4"-x15 forx)o

0 elselvhere

Find value of A. What is the probability that the number of minutes that she will take over the

phone is

a) more than l0 minuteg b) les than 5 minutes and

c) benveen 5 ad l0 minutes.

7. A populatiol ofthefour numbers 5, 6, 9, 12'

a) Writedown all possible sample size of two without replacement.

b) Verify population mean is equal to the mean of sample mean.

c) Calculate the standard error of fhe sample distribution of sample mean'

8. Statg Cenral Limit Theorern and,write any two applications of it. The lifetime of a certain brand

of an elecuic bulb may be considered a random variable with mean 1200 hours and standard

deviation 250 honrs. find ttre probability that average lifetime of60 bulbs

a) excd 1400 hours b) is between 1 100 hotns and 1300 hours

c) is lessthan II00hours

+

Rcgullr

Programnc

YcarlPert
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PsMerks
Tttrc

-8q

32
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I

:

t5l

t:,

t5l

t5l
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t5l
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Bcfore 45 v3 6 t24 33 57 E3 34 z6 t7
After 36 5Iil 4 il9 35 5t n 29 24 Ir

9. The following are. the average weel<ly lossrh of workerJrours due io accident in l0 indusrial . - ,plans bef,oie alrd aftir. a certain safety prograin wai pur into operaiion: j

Use cr = 0.05 to test whet}er thc progrun iscffcctivc.
t51

t5l

I0..F.rom a random sanrple of 60 buscs, Momrcal's mass-transit officc has calcutated ec ncan
nurnber of rysryngers Per kin to be 4.1. Prun pwiors strdies, the population scandard devietixr
is kroivn to be 1.2 passcrrgers per hn.
a) Fintl the standarrd eqor of thc mean. (essumc that the bus flect is vcry targe.) .

b) Constsuctag5.percent confiitelrcc intenral for thc mean nuinber 
"f+"dg.. per Km for rhe .poprlation . :

I l. The informatiori obtiined 
-d-uring 

rapt assessnrent att r g4frquakc about &rnage gadc with
respectto itnrcture of bruilding i.rt'"mtnc" there exis -y o;*;-Grle"rr-iH;-;;;
wiih stuctrnc of titritdng at 109/o leyel of significain ft2 value of 6 d .f = l2.5g2l

DamageGradc
Frarne Masonry Mixed

DI 345 :l l.

m 37 389 22
D3 l4 87s 310
DlT 5 t083 . l3

lil:ite..dqrvn the. stepg irtr:blved.in the hypothesis-testing of difference'of mean'ryhen borh thes4mpleareunqll. . . . :

12. Rick Qouglas, ihe oev.manaiger of food Barn, ii inierested in ihe percenrage of cristorners who are.'totally 
satisfie<i with the store. The frevinus'manager.had 86 percenl o'f th. .*,o*"is rotalt

satisfied'and Rick clainii tlie sami is true today. Ricls sampled I 8i .cusiomers and found I 57 rverl
lotally satisfiai. At the 5 percent Significance lei,ei, is ihere evidence thai Riik's claim is ralid?

I]. The study $'as dstte to stud.v the ambient tcslperature on thc etectric porver consumed by a
chemicil plaat. Following,table represent dre data which are cotlected fiom an experimenal pilot
ptant. .. :

t5l

Temoerature (FJ 2t 45172 58 3I 60 34 74
Electric poner.(BTU) 250 285 I 320 295 265 298 267 l2r

Fit a simple regressioa ling assuming that the relarionship betrveen them is linear. Alsq predict
&e power consumption for an ambient tcmperature of 55"F- t5l

14. Defins Karl Pearson Correlation coefficiant and its coefficient of determination and write dorvn
the basic properties cfit. t5l

15. Following data revels the 27 sample of paired data (X, Y) measured in the suitable unirs. Use
scientific calculator to computd the required sums. Also compute follorving measures by using rhe
suitable statistical formrilae. tgl

x
75 96 80 T2 93 7t 86 72 79
98 77 84 70 96 E5 84 94 7l
89 92 i6 88 78 83 96 87 7l

Y
t66 t97 n6 164 t7't 189 173 175 lE5
r82 r8l r85 190 187 I59 r93 t67 t64
t94 177 t66 t62 tn r56 158 182 175

a) Sample Avgrage of.both variables X and Y.
b) Sample standard deviatiou ofboth the variables X and Y
c) Which series is mdre uniformily as regard tothe variability of thc data?
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l. Wbat is digarsion? Explain $hat do pu understand by absolute and rclaive measn9s of
dipersion Themksdistributisr of I00 studcnts ofa college is as follows:

Mdcs l0-20 2U40 40-.70 70-90 90-100

No ofstudeots l5 20 30 N l5

Find tbc nean, median and staodard deviation on of given distibution.

2. By exaunining the chest x-ray, thc prohbility that T.B is dctected wlren a person is

qcnrally sufrering fom il is 0.99. The probability that the doctor diagrnses inconectly
tilat a person has TB, on the basis of the x-ray is 0.001- ln a certain city, I in 10000

persons sffer from TB. A person selected at random is diaposed to have TB. What is

the pmbability that person has actually TB?

3. Defiae hypergeomctric dismibution with an otample. Describe the conrlitions for the

binomial apiruimation to hlryergeometic distibution.

4. An instructor of a statistics class is planning to interview a sample of n: l0 studcnB who

me randomh selected from the class. The class has a total 30 shrdetts, consisting of 20

male and female students.

i) Daermine the probability mass fimction of the number of female students in the

sample
ii) Find the probability that at least students is in sample.

iii) Firul rnean and variance for female students.

5. Define staodard uormal distribution. Give the condition for normal approximation to

binomial distibution.

6. Time taken to boot a computer is a continuous random variable x haviug pdf:

't"):f,:$*0."'
Find I E(x)

ii) P(0.25< x<0.5)

7. Deftn parameter and statistic with examples. Explain the cennal limit theorem.

8. A population consisa of the four nurrbe.rs 5 ,6,9, 12.

i) Write ttown all possible sample size of two without replacemenl

ii) Verify tbat the ppulation mean is equal to tbe mean of the sample mean

iii) Calculate the standard enor of the sampling disEibution of the sample mean.

9. What assumptions are of paired t-test? Write the process of paired t-test-

t6I

[2+3]

[2+3]

tsl

t6l

tsl

tsl

tsl

15:l
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I0. Four brands of flaslilight batteries are to be compared by tcsting each brand in five
flashlights. Twenty flashlighs are randomly selected and divided randomly into four
groupsof five llashlightsiach. Then each group offlashlights uses a different brand of
banery,. The lif*imes of the battcries, to &e nearcst hour, are as follows;

i

t5l
BrudA Brand B Braod C
a 36 28

28 36 38

24 32 28

20 39 32

30 3l 28

At $e 5% sigrificance levd does there appear to be a sigpificance diffcrcm in mean
Iifetime among tbe four brads of batteries.

ll.Define type I ad II error. A manufacturer claimcd rhat ar leasr 95% of fhc pmps
$rpplied to the ABC Company confirmed to specificafiiore. Horvever, ihe poduction
manager al ABC Company wasn't satisfied with fte claim of fte manufrturer. Hene, to
test the claim, ttrc manager examined a sample of 250 pumps snpplied last month and
found that 228 pmps as per the specifications. Can you conclude that &e production

manager is right to doubt on the claim of the manufactwer? (cr = 0-01) tB
12. Descdbe thchypothesistestingprocedrue ofChi-square test ofindependent for2x2table. t5I

13. A computa operator is interested to know data rate of inte.met users depcndenB upon the
band widtb the following resultwere gathered by the operator: [5]

sanaWiath t7 35 4t l9 25 20 l0 t5

Data rate 47 @ 68 50 60 55 30 33

i) Is there any association bctureen band width and data rate?

ii) Fit the rcgrcssion model to ilescribe the given data aod also interpret the estinated
regression coefficient

iii) Compute tlrc band width wh€n data rate is 62.

14. Define conelation and regression with examples. Write dorm the pioperties of conelation
coeficienl

15. Randomly sampld 60 TU graduated BEs, half of whom majored in civil Engineering and

half in Computer Engineering. From each, the highest salary offer (including benefits) is
stated in following table:

Salarv of Civil Ensineedne Salarv of Com

61,228 86,7n 68,421 73361
51.836 75.r55 s6276 36-9s6
24.O0 65.948 47.510 63.627

73,356 29,392 58-n5 7LA69
84.186 96.382 78:104 lm203

79.782 80.644 62.553 97.W7
29-s23 51,389 81.93 r 49,442

80.645 6r.955 30,867 75.188

76.125 63.573 49.09t 59.854

62.53t 56276 48.843 79.816

77-073 47.510 79.782 st943
86.705 58.y25 29.523 3s272
't0286 78.744 80.645 60.631

63,196 62,553 76-125 63.s67

64.358 36,956 67.531 69.423

i) Which of thesc goups shou,s consistency on the basis of salary offa?

ii) Find staodard dcviation of difference of average salaries of two grotps.

t51

t81
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{ AttenfrAll.qwtiorts
t fitisrG 

-uttn 

^*gi"t'di*P 
{@

t Ms*arfunifwcessry

l.Thsdmb.rofmirrrnesrhatapcrsmhadtowaitforthebug.tovorkon13umrtringdays
l, 10, 13, 12.8,2, 6,9,1, 30, 5, 4 aod' 15

4 fina ttc *frres codstifi*ing tbs 5 -number summry-

b) CgnsuctaboxPbt-

2. IMsrHlhk, ao int€met s€rvice provirier ofNepal buyq signal'routels froi three countics'

It hfyu 22lo of rcuterst"i ,i."1.", 38% i.;ildi 
"z"a 

wt" aom china It is forrd

that 3% of rorrtsrs from America" 4% of rotrtcrs from roai",sd 5% of r,otters from China

, ;;ii;;Jf "-;"-;[]u*s.,onc 
of rhese lout€rs, riihatis the pmbabilit,'6at

a) Itisdefeetivc
;i iiilili, a"fo,ir", it is fom china

3. CompaeBimialandNcgdiveBinomialDistiibutiors: ..-. --- - -,
4.InabusymadofKdmandutherewe,rtS00vehiclxpassirg_frorrSAIvtto6PIi,.Itwas

fouoit rht 2 in I00o v*icle rvrongty entencd.in ' one,xay. Fiod r}re prohbility that d a

prttl"rU*ety Aom 8 AM to 6 PM;there wilt bG

a) No Yehiclecder in onc uraY

"i Atf"rtt orc Yeticle enter in orre waY

d) Atmost2 vebide enter rnonc waY

5.DefmecontiruorFrando'mvariable.Write&eimportmceofNormaldistihtion.wit}rits
areaProPertY- 

:

6. A random vaiable X has ihe prcbability density fuction f(x) as

I _,2

a) Fmd thc'value ofk if f(x) is aprobabilityfusity finaion'

b) Fidthmeanaoa"ti*t" ofrandomvaiableX' 
' 

tsl

7. Explain the foiloiving tcrms with sdtable orample

a) Farauefiers

:i !ffierrorofstatisties tsl

g. To iltrrstrate tht the mean of a random sample is an uobiasetl qslimate oJse mean of tha -

" ;ed;;;',-#;; ;;dG "ie'P* 
no'oL"'a 3' 6' s' 12' rs'

a)Listallpossiblesanplesofsize3thatcanbetakenwithoutreplacementfromthis
finite poPrlation-

b1 Catiaetlre mean of each of the sampleslisted in

c) verify that the sample mean is an rmbiased;;fi;. of the population mean t5l

t6l

t6l
tsI

[s]

t5I

,.oll



Circuit T)"e
l820l9 22A
2733zt20B

t726l8l6 l5c

9. The rtsponse
an electooic

time in milliseconds u'as

ealcuiator- ThE results arc

deterroined for three different types of circuits in

in the table.

using a = 0-01, tcst the hypdhcsis tbrlF three cirsuit tlrpes harrs fu same respons

time. (Fo.ol,arz:6'93 Fcor'r'rz:6'70)

10- Deftt€ Hypothesis and slrite down the steps involve in the tBst of sipificamce of

difference of mcan of largepopulation

ll.Four hrm&€d employecs of Ncpai Telecorn are classifi$ accordiag to their level and

decisiom. Do you 
"S* 

*rt f" *r.,n*, that &cisions r"ory acmr6irg to ld'el of

t5I

Is]

tsl

l2.Consider thc case of Pharmaceutica! Manufactuing Compmy-testirg two new--'*ip"*a" 
intended i" r"t"#Uf*d-press're tenel. The mmpornds ue xtministeretl

*r"Aff**, see of laboratory animals. In gror+a {, Zt or{of^100 qiiryl testld

,"rp"rr" to dmg first with lourcr blood-pressurJtevets. tn group B, 5E ort of 90 animalq

iJa,op"ra ti dnrg secod wirh lowei t'loodpressrrelevel T" T:ryry)raots 
lo test

",-d.OS 
iii"ir 9,n",trgithere i5 a difference between tIrc effEcicncies of&ese two dnrys

13.Asamgleofl0valuesofthevriablesXl,)GandXlirrereobtahedas'

cmployec? Test d 5% lerml of sigificance'

Decisions Sr- 0fficcr Officer Jr. Offroer Total

Quick 60 80 70 zrc

Slow 40 60 90 r90

Total 100 140 160 400

=10 D(r=20 D(r = 30

D(r2=20 DG?=68 D(;l = 170

XtXr=10 IXr Xr= 15 IXeXe:64

find Partial correlation betwEen )(2 md X3 eliminaing the effeet of Xl also interpt

coefrcient of partial determinalion'

14. FirEs and Acrcs Burned- Find thc best predicted value of number of acres burned gi\ieo

thattherewere 80 fires

Fires 73 69 58 48 84 6Z 51 45

Acres bumed 62 7.7 1.9 2J 5.0 1.6 .3.0 1.6

ls]

ta

tfl

15. A semicondrrtor manufrcturcr produces devices used as cental proccssing rmits in

p.ersooal comput€rs. il.P*d of th' a'ni"" (it t:g+try) is imlorffit because it

detcrmines the price tnJ the'manufacturer * 
"Uurg" 

foi the devices' Tbc foltowingtable

contains measurgments on 48 ileuices'

7t7 72? 653

7M 652 ffi4
683 723 710

662 709 683

Fiod ihe

a) Sarnple mean ofthe distribution'

U; i*ti," standard aleviation and coefficieut ofvariation

c) Standard crror of samPle mcan

6 Wft"in *entage of the aevices has a speecl exceeding ?00 megahertz?

***

t8I

637

7A
680
705

660
661

684
678

6s3 67v 682 n4 &2 7M 695

720 695 670 656 7r8 660 648

705 681 !t48 6yl 7A3 660 Tn
6t4 656 667' 683 691 750 685
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Sabiect: - hobability and Statistics

/ Candidatcs are rcAired to givc their answers in thejr ourn words as far as practicable'

/ AnenptAllqwstiors.
/ ThefrSwes in t E iwEin *rdicote lull Morks.
/ Ncccsan nbls src attachcil hrrtl,titlr.
/ Assume suitable Ma ifnecessuY.

I. A professor of stxistics, in his class with 20 students' harl conducted a survey about timc

spent Uy students on social mcdia, during coltege hotry and fourrd average tina of20

miourcs and standard deviation of 5 minutes. ln subscquent verification, it was formd lhat

observation 30 rras entcred as 13. Then find corrrrted mean and standard &viation of

time spent by the students on social rnedia during collegehours'

2. Define mutually exclusive and independent wents. An insurance comPany insured 2000
- cirii e"g*o; 4000 Electical engineers and 6000 Mechanical engineers- Tbe

protaUfit! of an accideat i$rolying Civil enqneer, Electdcal engineer and Mechmical

Ltr.* iuring their jobs is 0.0i, 0-03 and 0-I5 rcspectively. One of the insred

.ni;ooo.""tiwith anaccidenL What is the probability thst he is civil Engineer?

3- What are the draact€ristics of Binomial Distribution and how does it differ tom

Hypergeometic Distribution?

4. If the irobability that an indiyiilual suffers a bad reaction from a certain injection is

0.001,leterminethe probability that out of 2000 individuals

a) Exactly 3, initividuats will suffer badreaction

b) More than 2, iudividuals uill suffer bad reactioo

5 . If inner diameter of a rod follow Nomral Distribution. If 7% of the rod has inner diameter

Iess thau 35 mm md 89% of rod has inner diarneter fewer than 63 mm' Find tlre mean and

the standard dwiation ofdiameterof rods'

6. Find the rnean andvariarye of the proUaUility density function given by

,,,,,= 
fr-l,,

7. Defiac Stan6ard error and orplain is impo*ance in inferential statistics and lvrite down

theformulaofstadarderrorofsamplemeanandsampleproportion'

8. A population consists of live rnrmbers 4, 8,12,l6and 20. If a random sample of size 2 is

drarvn *"ithout rePlactment.

- a) Find rhe population mean and population standard deviation-

U) Utr the all possible sample and find their sample mean'

ci Shorv the mean of sarnple mean is equal to the popuiatiotr rneatl

d) Find tlrc standard error of sarnple mean-

g. Write the process of test of significance of difference of two means for large samples.

10. The sales figure of an item in six shops befolt and after and adver'risement is giv'en as:

Before 53 28 3l 48 50 52

AIler 58 29 30 55 56 45

Test ',,r,helher the advcrtisement lvas effecdve at 5% level

l6I

t6I

tsI

tsl

t5l

-x); 0<x<1

; otherrvise tsl

15l

tsl

isl

isl
(t-value for 5 degree offreedom = 2.571)

ofsigniiicance?



t l. Dyson Company in Berlirr PiaDs to produce a nerv hair proJuct kuown as Dyson

Supersonic. The suppliers for the company :ue company A and Compa-y B fcund that

lY, and.2o^ defective of 200 dxl 300 iterns respecdvely. Anange sppro-oriatc hlpotlresis

testing to investigate whether Compny B is beUer by using a 0.05 level of sigrificarrce.

12. In a recent survey 1650 Engineen $'ere classified according to theh inteliigence (GPA in

Bachelor) and economic corditions after graduation. Test lvlrether thers is any association

betrveen intelligence and econooic c,ondition. [X2 vatue for 9 degree of freedom=16.919]

Economic Coudition after graduation
E$cellent Good Mediocre Dull

48 l99 r81 {2
Averase 80 73 65 89

Below average 86 5l 5t w
Not eood 8l 185 lm 105

13. What arc the two regression coefficients and u'hat do they Presffit? Ifrite the pmperdes

of regression coeflicisrts.

14. Listed telow are circumference (in fe*) and height (in feet) of trees in Marshall.

Minnesota (tase on data from 'Tree lileasurement" by Stenley Rice, American Biology

Teacher Vol 61. No

a) Is there a correlation exist?

b) Explain this correlation.

15. The scores of randomly selected 32 students of tt'o groups on Probability and Statistics

are;

50r37llii37 56 74 50 43

45 9 II 34 39 24 55 35

24 6 i3 24 72 32 45 59

32 12 24 40 47 36 14 3?

3l 45 31 3E 40 53 55 r8

33 3? 46 12 32 42 49 )2

46 7l 32 4 4l 5t t4 60

45 t6 43 32 60 34 38 48

r<'l
TJI

l5l

l5l

l5l

'A' 'B'

a) lr\tich group is best?

b) l\thich group is more consistent?

c) Find standard error ofdiffenence oftheir means. [3+3+2]

8.32-4 5.t 3.1 5.5 5.1r.8 1.9 1.8X( circ)
45.f 53.s40-7 73.2 24.4 44.4Yftt) 21.0 33.5 24-6

i
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I
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and Staistics

their own'worrds as'far as practicable.

l.

J Asstrn| suitable ilao dnec*sary. l'

various measures of Cental tendency. From the

tbe range of income of rriddle 70% of the

find meandgviation Aommean. t6l

2. Disting$ish betm absohrte antt relaiive measurcs of dispcrsion. The running capacity

oftwohonesis state which is more consistent and tsI

3. Ifwe the follovingprohbility density frnction'

rEF{o,ti*r3,f,H*
FindthevalueofKandmeanarrdvarianceofrardomvariableX.

tsl

4.4

5.

6.

7.

sample size is aeeded?

3. Vhat are the asitmptions for the l-test?

betwgen-two means for small-sample'

firnction.

Describe tbe procedure of test of significance

variablcXhai

t6I

tsI

tsl

t6l
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9- A research cmPaoY has dssigDd rhee differcrr Erstcms to clean up oil spills Th

folloving table contains there$lts ffistnedlY horrmuch srrfrce area in sqwen€ters

is cleared in onc hour. Tte data wse foundbY tesing each method in several tials Axc

l5l
lhe three effective? Use tbc0.05 level of

fidelity and selectivitY of 190 rtigital raatio receivers producd be re$lts

Use a=0.05and = 5.991 to test rrftetber thcrc is relationshiP betuipen fdelitY and

selec6vitY.

Il'DefineHlryothesis,andwritedownthestepsinvolveinthetestofsignificanceof
differcngeof ProPorticn

failed &c rffit. At thg 0-05
12.In 1990, 5S'A ;ot applicants who were tested for drugs

srgnrfigant level the test clairn that the failure rate is now Iower if.a simPle random

sample of 1520 current job applicatts results in 58 failure- Does the resrtt srggest that

fewer job apPlicants now rse drugs?

13.Fit the regression line of yielil of crop (100 tones) on amount of raisfafi {om) und

arnout of fertilizers used (kg). Also estimate the yield of crop for the Year in whict

13 mm and fertilizer used is 9

l4.The following data gives the experience of machine oPerators in years antl their

as the nurnber of turned out 100

a) Fit the regression equation of performance rating on experience aod estimate the

probable perfonnance ofan oPerator had 8 Years experience.
tsl

b) Deternnine coefficient of determination aud interPret it-

15. List Five Number summarY and prepare the box plot for nurnbers of gjrest rtgistered each

t6l
of60 selected

Iq

i5l

t5I

t5I

555956635055SvstemA
6249645357SystemB

57615266Syst€mC

Low
32t26Low t86l33Average
0I513Hish

Selccdvity

l5l39764
ll lJ tJ rrur..

Yield' l5t7I643Rainfall 302420l4l04Fertilizer

t25l0J4l8t2t6
8375807868898887?erformance

108

169

105

94
134
180

188- r29
-lo5

116
109

9t

165

85

t17

181

148

106
119

83
89

133 176 110

135

123
144

128
151

--179-

143
- 163

183

136

103

99

99
1l
94

169
106

87

133
i 107

I 120

179
154

113

159

172
103

na
139
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Subiect: - Probability and Staristics

r' Candidates are required to give their amswers in their own words as far as practicable.
,/ Attempt AII queslions.
{ Thefigres tn the nogin indicate FuIl Marks-
{ Necessarv tablrr are ottacheil herantith.
{ Asswne suilable futaif necessary.

f;r

l. \[rite down ihe significance of statistics in engineering. An experimeart shoun the height

of Sl.planrs given below. If average heights of all the 5l plants are 40 cm find tlie
missing frequencies to the 30 and 50cm.

2. What do you mvan by mutually exclusivg exhaustive and complernertar;r wents?

Explain with aramples In a particular city, airport A handles 50% of all airlines traffic,

airport B handles 30% and airport C hsndles 20%. The detection rates for weapons at the-

tlgie airports arc 0.9, 0.5 and 0.4 respectivety. A passenger is randomly selected atone of
ttre airports- Then (i) what is the probability that he/she carrying a weapon? (ii) If he/she

is found to be carrying a weapon' wtrat is the probabiliti' that airport A is beihg used?

3. Deline probability density function? A continuous probability distribution of avariable x

is defined as (xfrc(l-X) for all 0 ( x 3 l- compute (i) PCx > 0.4) (ii)P(y, s.x <n

A fair dice was rolled until one g€ts a rO, #i the expected number of toss required?

4. Define Negative Binomial distribution and explain characteristics- How does it differ

from binomial distibution?

5. A tlpist made ?.6 mistakes per page on average, 'find the probability that in the page

typii Uy him, i) &ere is no mistake ii) at least two mistakes iii) at most 3 mistakes.

6. Define Gamna disfibution, chief characteristics and unite its applications

Or,

The breakdovsn voltage X of randomly chosen diode of a particular tWg is known to be

nomially distnbuted oith *"* 40 and s.d. 1.5 volts. What is the probability that the

breakdown voltage wiil be (a) between 39 and42 volts; (b) at most 43 volts; (c) at least

39 volts.

7. Defrne estimation? Write characteristics af a good estimator? A sample of 400 students

taking Entrane for BE revealed an average score of 56. Construct a 95Yo as well as !)%
confidence interyal for population mean score if standard deviation of score of 'all

shtdents in known to bei 0'

8. A w!:ole sale clealer'*anted to buy a large quantity of iight bulbs from two brands label A

and B. He bought t00 bglbs from each bulbs brand and found by testing that brand A had

mean life time lI20 hours and standard deviation 75 hours and brand B had mean life

t6l

t5I

t5l

t6l

t5I

t5I

t0 2A 30 40 50 50'Heieht (cm)

2t 5No. ofplant 2 3

t6l



Brand
60 30A 40 30 50

55 6560B
4065 7560 50 70c

11. What is testing of bypoihesis? Explain the procedure followed in testing of significance

difference betrreen ttro population proportion large sample?

12. A simple random sample of Household Y,h TV set in use- Show that 1024 ofthem were

tuned to 60 mimrte while 3&36 were tuned to some other show. Use 0.05 significant lwel

to test the claim of CBS executive that "60 minute get more than a 20 sbavet, nlhich mean

that more than 20% of set in use are tuned to 60 minute'

time 1062 hours ard susda:d deviation 82 hours. Find the 95% and 99olo confidence

limits forthe differmce in the average life of bulbs from the two brands
.,

9- The following are the different brands of cables.

Construct ANOVA table and test for

cables ato=5%.

equality the average b'reaking strength of

10. In a recent survey 1,072 Engineers were classified accordingto their intelligence (GPA in

Bachelor) and economic conditions after graduation. Test whether ttrere is any association

between andeconomic condition.

x2 value for2

13. A sarirple of I0 values of tbree variables Xl x2 and X3 were obtainedr

Find (D Partial correlation between X1 and Xz the elfect of Xr {ii) MultiPle

correlation betweenXr,Xz and X3 assumingXl as dependent variable-

14. Differentiate between correlation and regression? From following data find the Krl
Pearsons coelTtcient conelation and the resrlt?

Marks ln Statistics 39 6s 62 90 82 75 25 98 36 78

Marks in Mattrcmatics 17 53 58 86 62 68 60 9l 5t 84

15. Foltowing data reveals the mrnple of 22 pafis of observation cx,Y) draum fiom large

population.

i) Find the mrnPle mean for each variable X and Y.

ii) Which series is more consistent and whY?

iii) Find the slandard error ofthe difference of mean.

Find ttre coefficient ofKarl Pearson conelation'

t51

t5I

t6I

tsl

t5l

t5I

tsl

Intelligence inBE
DutlGood MediocreExcellent

Economic Condition

after graduation
82199 t8l48Good

r90 1061858rNot good

D(3{0EX2=26D(r:10'
D#:I70EXrz= 68IXr2=20
D(rXrd4XXrXr: 15IXrXz=l0

5745 6650 5968 58 456l 56x 46
4337292746 43 32Y 49
5l555057 57 4566 62x 59

37 32 264843 4937 2432 27Y

w)
+**

t6l
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{ Attempt&questiott*
t ru igtres i" ttn rrr*Sfio indieate F4|fiIarhs
/ Nccessomtobla sc @ched hcrcwitlt'
t Asrume sunable dan ifnecesstY'

l. Define &easures of cenral tepdcmy and measures ofvariance. Follorving data gives the

distribution of50 studentsin

Compute madian marks. Atso compute minimum ma*s obtained by a pass candidate if
6fflo student Pass in the test

2.AprobleminstatisticsisgiventgthreeshdentsABmdcwhosechancesofsolvingare
lz,Tt atdrr. re+"u;ra; fr 

"u 
; rh*, Ey indepcndmtln what is the probability that

a) at leastoneofrheur will solve it
b) none ofthem can solve it
c! exactly two of ttrern can solrre it

3. Define binomial distribution and arplain &e conditiur for Binomial distribution'

4. If the probability that an individtral suffers a bad reaction from a certain injection is

0.001, among 2000 individual

a) obtain probability distribution function for suffering bad reaction

b; d"t"ttoio" the probability ttrat

iir 
"*rcttv 

3 individuals will suffer bad reaction : :

lli, 
"iiJ"#i' .ar,ra'a' *iu o'notad reaction ' : '

5. The breakdown voltage x of ran,domly chosen diod3 of a ryniq4* type is known.to t.e

normally'distrib*a'nift mean 40' at'd.-ryOad deviation l'5 volts' \[Ihx is the

pt"il"UfifV that the breakhown voltafe"IMill k

a) Between 39 and 42 Volts

b) At most43 Volts

c) At least39 Votts 
OR

Thc distribution function for a random variable x is

f(x): I -e-aforx>0
:0forx<0

a) Find P(x > 2)

Ui rit d mean and variance of the variable x'

t6I

p+4
t6l

t6l

t6]

60 7030 N 502A10more
4 I35 20 l04550No. of students



6. D--fine discrcte and continuous random vriabte' Also describe the prooedurc to compute

mean md variance for both variables

7- Define standd normal distrilution. write ilown is properties and inportmcc of this

distribution

varieties were found as

Test whether the varieties m aslr-content? Test d f/o level of

t4l

t4l

8, A popnlation consists of fornumber 2'8'14'20'

a)rtrritedownallpossibtesmrple:'-eoftworrithoutrcplremeot
b) verirythrttlr";;ffi-"ffi;i"uq,rur*t"meanoftbesampterDeirn- t6]

9, what are dilfereoce betwE€o poill adyaion and Intenlal estimation? Also discttss

aine*ce.sbett'een Ji;mi'Juypottoi"testing' [3+3J

10. Define critical value. A manrfacturer claimed that at least 95% of tb rwater pmps
'- ;pe*i; th" egi6rrp*,i *ttrtt*.aro specification' However' thepo&rt mmager

at ABC Company *orrl't",i"ned wi& ttre ctaim of tre manufact,rer 1rc to test thc

ctainl the *-ogo';;io'a u sample of 250 water prrnrps supplid Y'-qtr 4
found that 22g ,,*t*;;; ai p.r ihe specifrcation. can you concladc that the

prod'ction **"g", ir riifrt io a*t oo tU" ctaim of tbe manufactures (cr =O'01) t6I

ll. Three varieties of coal were arBlrzed by four chemists and the as=contcnt in the

signilicance-

[Fts]=19.4, F11e=8'81J.

12.WritetheprocedureoftestingofHypothesisforsingleproportion.

13. The following data givei the number- of twists required to break a certdn tind of forged

atloy bar ana pcrcenfte of altoying element A present in the metal

u) Fft the regression equation- of number

Determine the predicted number oI tw$s
of twists on percentage of element A'

required brcak ; aUoy uihea percentage of

t6l

t4I

b) Fiild 9f/o eonfiderce inrerval for the regression coeffrcient'

14.Thesimplecorrelationcoefficientbetweenfertilizer(x1)seeds(xz)andpoeaivity(x)
are r12 = 0.5g, r13 = ;.;;;; = 0.77 calculae the partial correlation coe&irnt rtzr and

ele.ment ii20

multiple correlation Rt:r

t4l

t4I

I

42 31
Varieties

5 78 5A
46 4,7B
46 51C

3l40 5049 6941twistsofNumber
13t3I3t2A
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t}vo r'tl') given below. 18l15. Thesamplcsof@e

a) Calcul* mcar @th of life of butbs fro compaoy A md 
-company 

B

bi Calcuhm sry;"stadard deviation and sample variance for given data

"i mi"U.nq*f bbulb arernoreunifomr?
**+

Conoanv
BALeogth of life (hottrs)

3l05006fi)
2t n60&700
6 l57fi)-800
E t2. E0$900
2t 4900-1000
l0 5ro(Ell00
2 l5--*m--
t2 l3120G1300

7r300-1400
9 7'14fi)-1500
I 4I5U)-1600
7 6160&1700

3I70G'1800 5
21800-1900

I 3190&,2000

a
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Appendices

Table A3: Gri*quareil Distibution

l$pcr.tarf p.ob.billry

xz o*rquarcd

Fr.!.!
Upper Tail Probabilities

GS75 0.95 0.0t m tfin
rilt

2
3
1
5
6
7
I
I

10

1t
12

13
74

,5
r6
17

18

t9
2A

21
22
23

24
25

26

n
73
29

30
35
4a
45
50

0.m0
0.11

0.30
0-55
o.87
1.24

1.65

2.@
2.56
3.05

3.57
4.11

4-66
t.23
5.81

6.41

7.01

7-63

8.26

8.90
9.54
1020
10.86

11.52

1L70
i2.8
13.56

14.26

14.95

18.51

2..16
25.90
29.71

0.05r
0.72
0.48
0.83
1.24

1.69
L18
Lla
3-25
3.82
4-40
5.01

5-63
6.26
6.91
7_56

8.23
8^91

9.59
fi.28
10.99

11.69
12-10
13.12
13.84
14.57

15.31
'!6_05

16.79

20.57

2r.43
2E.37
3236

0.r(B
0.35
4.71
r.15
1.64
2.17
273
3-33

3.94
4.57
5.23
5,&l
a57
7.26
7.96
&67
9.39

1AJ2
10.85
11.59

12.U
13.0!t
13.85
14-6t
15.38
16.15

16.St
17.71

18.49

22.47

re.51
30.61

u.76

5.99
' 7.81
949
11.07
12.59

$.47
15.51

16.9
t8.31
19.68
21.03

2..*i
2t.68
25.00
26.30
27.59

2A-97

30.14
31.41

3P".gr

33.92
35.17

$.42
37.65

3&89
.00-11

11.v
42.56
43.n
49.80

55.76
6r.66
6'l.50

7.38
9-35
1t-11
12.83
14.45
16.01
17.s3
r9.o2
m'1'8
21.92
23.34
24.74
26.12
27.49
2&E5
30.19
31.53
34.85
u.17
35.48
36.78
38.08
39.36
40-65
41.92
43.19
44.$
45.72
46.98
53.20
59.34
65.41

v.1.12

921
11-34
13.28
,5.09
,l6.8r

18.48

20.09
21-6t
B-2!
24.73
26.n
27.69
29.14
30.58
32.00
33.41

34.81
36.19
37-57

38.93
40.29
41.64
42.98
44.31
r$.Al
46-96
8.24
49.59
5t.89
57.U
63.69
69.96
76.15

tlr': ''
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