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

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

Assume suitable data if necessary.
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Explain about the structural and functional viewpoint of a computer. Explain different

i
.

elements of bus design. [4+2]
2. Write a code for X = ((A+B)/C) + (D — E) using three addresses, two addresses, one

address and zero address instruction format. [8]
3. List out the different types of addressing modes and explain each of them with suitable

example. [8]
4. Describe the operation of hardwired control unit with a typical block diagram. Explain the

operation of microprogram sequencer used in microprogrammed control unit. [5+5]
5. Explain arithmetic pipelining with example. Describe different types of pipeline hazards

with example. [4+6]
6. Draw the flowchart for Non-Restoring Division. Perform 13/5 using restoring division. [4+6]
7. Explain floating point addition and subtraction algorithm with an example. [6]

8. Describe how Set-Associative Mapping works in Cache memory mapping. Explain
different write policy techniques in cache memory.

9. Elaborate the roles of I/O interface in a computer system. Explain how data transfer is
performed with programmed /O technique with necessary diagram. [10]

10. Compare and contrast the interconnection structures used in multiprocessing
environment.

[3+5]

[4]
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Candidates are required to give their answers in their own words as far as practicable.

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

Assume suitable data if necessary.

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

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

instruction formats.

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

Differentiate between control memory and main memory. Draw the block diagram of
Microprogram Sequencer for a control memory, explain its operations.

What is vector processing? How pipelining improves the performance of a computer?
Explain with an example. '

Explain restoring division algorithm. Use this algorithm to divide 31 (Dividend) by 13
(divisor). ‘

Explain floating point multiplication algorithm with an example.

. What do you mean by write policy? Discuss and differentiate direct mapping and

associative mapping functions in cache design.

What are the functions of /O Module? Why priority interrupt is needed for data
transmission between COU and I/O device. Explain the types of priority interrupt in

detail.

10. Compare and contrast the interconnection structures used in multiprocessing

environment.
%k %

[2+4]

[4+6]
[8]
[3+7]
(10]

[8]
[6]

(8]

[10]

[4]
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Candidates are required to give their answers in their own words as far as practicable. -

Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain different types of bus arbitration and compare them. (6]

Explain different types of data manipulation instructions with example. (8]

Explain the component of CPU. Companson between RISC and CISC architecture. [2+6]

Explain the organization structure of a microprogram control unit and the generauon of

control signals using microprogram. [10]

What is meant by hazard in pxpehmng? Explam with example data and control hazards in

pipeline conflict. [4+6]

Explain the non-restoring division algorithm for division. Divide 10/5 using non-restoring

division. A [5+5]
[3+3]

Explain the floating point addition and subtraction brocess using flow chart.

8. Explain Least Recently Used (LRU) replacement algorithm in case of hit and miss with -
(8]

9.

10. Compare and contrast the interconnection structures used in multiprocessor system.

suitable example. -

Differentiate between isolated and memory mapped Input-output Explain with block

diagram of DMA transfer in a computer system. , [4+6]
(4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. : :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Differentiate between computer organization and architecture. Compare and explain the

bus structure of typical computer system. [2+4]
Write down the code for Y = (A-B/C) x (D+ExG) / F using three address, two address,
one address- and zero address instruction format. : 8]
. Comparison between different types of addressing modes with its advantages and
disadvantages. o _ 5 [10]
Write down the symbolic microprogram for fetch routine and addition execute routine.
- Explain with diagram the working of microprogram sequencer for control memory. [4+6]
.- How pipeline . pr.ocessing. is done in an instruction pipeline? Explain four segment
instruction pipeline with timing diagram. [3+5]
Describe the procedure for floating point addition and subtraction with help of flowchart
and example. (6]

‘Draw the flowchart of Booth’s multiplication algorithm and multiply -7 x -10 using

Booth’s multiplication algorithm. [4+4]

Explain various mapping methods used in cache memory organization and compare each
of them with example. [10]

Explain with block diagram of DMA controller. How DMA techniques is different from
programmed Input-Output? [6+4]
Differentiate between tightly coupled multiprocessor and loosely coupled multiprocessor. [4]
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10. Discuss about hypercube interconnection network with example.

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

Attempr All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
Draw the instruction cycle state diagram with example. [6]
Write down the code to evaluate Y = (A - B/C)*[ D + (E*G) ] in three address, two
address, one address and zero address instruction formats. [8]
Define addressing modes. Mention the different types of addressing modes and
comparison between them. [2+6]
How address of micro instruction is generated by next address generator in control unit?
Explain with suitable diagram. [8)
Explain four stage instruction pipeline and also draw a time-space diagram for four

[10]

segments having six tasks.

Explain the Booth’s algorithm for multiplication. Multiply 10 x (-5) using Booth’s

multiplication algorithm. ' [5+5]
(6]

Comparison between restoring and non-restoring division-algorithms with example.

Define cache mapping techniques. Explain direct mapping technique with suitable
diagram. Why replacement algorithm is necessary in associative mapping? Justify. [2+4+4]

Comparison between program 110, Interrapt driven 110 and direct memory access. Why
data communication processor is required in an 110 organization. [8+2]
(4]
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What is PCI? Explain the design goals and performance metrics for a computer system
regarding its organization and architecture. [1+5]
2. Write the arithmetic statement Y=(W+X)*(Y-Z) using Zero, One, Two and Three address
instruction format. [8]
3. Explain the different types of addressing modes and compare each of them. [8]
4. Explain block diagram of micro-programmed control organization. Describe various
fields in micro-instruction format with diagram showing different fields. [4+6]
5. Describe the hazard in a pipeline. Explain the different types of hazards. How can these
be overcome? [2+4+2]
6. Write an algorithm of booth multiplication. Perform 8x4 using booth multiplication
algorithm. (10]
7 Differentiate between restoring division and non-restoring division and non-restoring
division algorithm. [6]
8. Describe cache operation in briefly. Explain about associative mapping technique. Give
reasons why replacement algorithm is not required in direct mapping technique. [2+6+2]
9. Explain the DMA operation with block diagram. How does DMA have request over the
CPU when both request a memory transfer? [8+2]
10. Discuss about tightly-coupled multiprocessor with block diagram. [4]
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v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
Explain the Interconnection structures of computer. [6]
Write codes for given operation using zero, one, two and three address instruction format. [8]
[6]

Differentiate between RISC and CISC architecture.
cro-programmed sequencer for a control memory and explain it. [10]

RN S

Draw the diagram of Mi

Explain six stage instruction pipeline with example. [10]

Explain Booth’s multiplication algorithm for signed 2’s complement numbers in details

with a suitable example and give the hardware requirements diagram. [10]
[6]

 Differentiate between restoring and non-restoring division.

8. Explain the various types of elements of cache design and also explain the various
[4+6]

mapping techniques used in cache with example.

=

9. Why ILO processor is needed in ILO organization? Explain the CPU-IOP communication -
with diagram. B3+7]
10. Write down the characteristics of multiprocessors. [4]
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Candidates are required to give their answers in their own words as far as practicable. -
Attempt All questions.

The figures in the margin indicate Fi ull Marks.

Assume suitable data if necessary.

Define computer architecture. Discuss the limitations of using single bus system to
connect different devices. What does width of address bus represent in a system? [2+2+2]

Design an 2-bit ALU that can perform subtraction, AND, OR and XOR. (8]

3. Write a code for Y=(A+B)/C + D/(E*F) using three address, two address, one address and

zero address instruction format. 8]

Differentiate hardwired and micro-programmed control unit. Draw and explain block
diagram of micro-programmed sequencer for control memory. : [10]

Derive expression showing speed up ratio equals number of segments in pipeline. Discuss
in detail about data dependency problem that arises in pipelining along with its solution. ~ [3+5]

6. Write an algbrithm for non restoring division. Perform the 10/3 using restoring division
algorithm. : [3+7]
7. Multiply -6x-11 using Booths Multiplication algorithm. (61

8 Write characteristics of memory system? Suppose main memory has 64 blocks and cache

memory has 8 blocks when 10 blocks of main memory are used, show how mapping is
performed in direct mapping technique. [4+6)

Explain three reasons behind the requirement of /O interfaces. Why memory address .
spaces are reduced memory mapped /O ? Describe DMA controller with suitable block

diagram. [3+2+5]

10. Explain inter-processor synchronization with example. “]
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Candidates are required to give their answers in their own words as far as practicable.

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

Assume suitable data if necessary.

Explain instruction cycle state diagram with intén’upt.
Write codes using 3, 2, 1 and 0 address instruction formats to perform given operation.
X=(A*B/C)—(D+E/F) .

Describe various fields in microinstruction format. Explain about the sequencing
techniques used in microinstruction format with necessary diagram.

Explain microinstruction format showing all the fields in detail. Write symbolic

microprogram for fetch cycle.
Explain arithmetic pipeline with an example of 4 segments. Describe different types of

array processing.

6. Write an algorithm flow chart and hard ware design of restoring division with example.

7. Draw a flow chart for floating point multiplication algorithm.

Explain about associative mappmg technique. Give reasons why replacement algorithm is

required in associative mapping technique?

10. Differentiate  between tightly coupled multiprocessors and loosely

Explain the block diagram of DMA controller and also explain how DMA is used to

transfer data from peripheral.
coupled

multiprocessors.
*kk
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(8]

(10]
[10]

[6+4]
[10]
4]
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_Assume suitable data if necessary. -

Draw instruction c)"cle,' state diagram with interrupt and explain it.

Candidates are requxred to give their answers in their own words as far as practicable.
Attempt All questions.  ~ - . : . '
The figures in the margin indicate Full Marks.

Write down the need for addressing modes. Explain the various addressing modes with
gxample. o o . o

' Write the arithmetii; statement A 4 - v ,
X = (P+Q) x (R+S) using zero, one, two and three address instruction format

Compare and contrast between hardwired and microprogramlhed control unit. Explain the -
micro program sequencer used in microprogrammed control unit. '
What is pipeline? How performance of computer is increased using pipelining? Explain
with example.

Perform multiplication - 7x3 using booth algorithm.

Explain the process of floating point number addition and subtraction with flowchart and
example. '

Write down the characteristics of memory system. Suppose main memory has 32 blocks

‘and cache memory has 8 blocks when 12 blocks of main memory are used, show how

mapping is performed in direct mapping.
Explain /O Interface. Compare programmed 1/0, Interrupt driven VO and direct memory
access (DMA). ' -

10. Explain various configurations of OS in multiprocessor system.

*kk
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What do you mean by interconnection structure? Explain different types of
interconnections indeed required in Computer Architecture. [2-+4]

2. Write a code for Y=A*(B+D/C)+(G*E)/F using three addresses, two address, one
address and zero address instruction format. (8]

—
.

3. Following instructions are given: [10]

i) LDA 2000H

i) MVIB,32H

iii) STAX D

iv) MOV A, B

Which addressing modes are used in the above instructions? Explain briefly about them.

4. Explain microinstruction format used in microprogramming Control unit and write micro

program for fetch cycle. [6+4]
5. Explain in detail how the arithmetic pipeline increases the performance of a system. 7
6. "RISC has the ability to use efficient instruction pipeline"”. Justify the statement. 31
7. Explain signed binary division algorithm. Use the non-restoring division algorithm to

devide 15 by 4. -+ [8]
8. Explain floating point addition and subtraction algorithm with example. [6]

9. Describe how set associative mapping combines the feature of direct and associated
mapping technique. Explain different write policy techpiques in cache memory.

10. Why input-output processor is needed in an input-output organization? How does a
computer know which device issued the interrupt; if multiple devices, how does the
selection take place?

11. Describe how the multiprocessor systems increase the performance level and reliability. {41

[5+3]

[5+5]
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- and zero address instruction format.

Explain instruction cycle state diagram with interrupt.
Wiite a code for Y = A/(B+C) + (D+E)*F using three address, two address, one address

3. Explain different types of data manipulation instructions with examples.

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

4. Why is micro-programmed control unit more flexible as compared to hardwired control
unit? Explain the sequencing technique used in control memory.

5. Explain the function of four segment pipeline and also draw a space diagram for four

segment pipeline with example.

6. Write an algorithm for division of floating point number.

7. Explain Booth algorithm of multiplication with hardware implementation diagram and

mu_ltiply—lOX6.

8. Explain major characteristics of memory. Explain LRUC (Least Recently Used)

replacement policy with example.

9. Why L/O processor is necessary in an input-output organization? Explain about DMA

control with necessary diagram.

10. Design for 4x4 omega switching network and show the switch setting required to connect

input 3 to output 1.

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

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

Assume suitable data if necessary.

Define computer architecture and computer organization. How can we maintain a
performance balance between processor and memory? Discuss the limitations of using

single bus system to connect different devices in any given system. _ [2+2+2]
2. What do you mean by instruction format? Write codes for given operation using
3-,2-,1- and 0- address instruction format. \ [4-+8]
X=(A-B*F)*C+D/E
3. Differentiate between RISC and CISC. {61
4. What factors cause micro-programmed control 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.

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

Draw the flowchart for division of floating point numbers. ‘ [4]
Draw the memory hierarchy. Explain direct cache mapping with its merits and demerits. ~ [2+6]

[3+7]

[5+5]

8.
9. Differentiate between Isolated I/O and Memory-mapped I/0. Describe DMA controller

with suitable block diagram. [4+6]
10. Discuss about inter process synchronization with the suitable mechanism? [4]
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Candidates are required to give their answers in their own words as far as pracncable
Attempt All questions.

The figures in the margin indicate Fuil Marks.

Assume suitable data if necessary.

Differentiate between computer architecture and computer organization. Explain the

computer functions with different cycles. [3+3]
Write a code for Y = (A+B)*(C+D)+G/E*F using three address, two address one address
and zero address instruction format. (8]
Mention the different types of addressing mode and compare each other. [10]
Explain the address sequencer with the help of a block dxagram Explam about
microinstruction format in detail. [5+5]
. Define pipeline and explain its types. Describe different pipeline hazards with example. ~ [4+6]
_ Draw the flowchart for restoring division method. [4]
Explain Booth mulnphcatlon algorithm. Multiply -6x12 using Booths algonthm [4-+6]
. Draw the memory hierarchy. Explain Associative Cache Mapping with example. [2+6]

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

CPU and IOP with necessary block diagram. [4+6]

10. Explain about multiprocessor and multiprocessing in brief. . [4]
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1. hat are the major dlfferences betwecn computer archxtecture and computer orgamzzmon‘7
What does the width of data bus and address bus represent in a system? Why is bus hierarchy

juired? [2+2+2]

Explam the general organization of rogfeﬁl CPU. Describe the operation of LD (load)
mstrucnon under various addressing modes with syntax. ‘ [6+4)

What are the different types of mstructnons" How can you perform X = (A+B) x (C+D)
operatlon by using zero, one, two and three address instruction format. Assume A, B,C,D, X

- are memory address. . [3+5]
/4/What is address sequencmg? Explain the selection of. address for control memory with its
; block diagram. . : : - [3+7]
@ Explain the Arithmetic pxpelme and instruction pxpe]me WIth example. - [10] |
D w the flowchart for ﬂoatmg point Division. : ‘ : (4]

-7/ Design a booth multxphcatlon algorlmm/hmme Multiply 5 and -6 using booth’
multiplication algorithm.

xplam cache oroamzatxon Explain the cache mappmg techniques with example. [4+6]

ight the role of /O interface in a computer system. Describe the drawbacks of
programmed I/O and interrupt driven /O and explain how DMA overcomes their drawbacks.[4+6]

ow can mu]txprocessor be classified according to their memory organ ization? Explam. [4]
ko

[4+4] °
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v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1. What do you understand by Bus Interconnection? What are the driving
factors behind the need to design for performance?

2. Explain Instruction Format with its types? Illustrate the code to evaluate
to evaluate: Y = (A+B) * (C+D) using three address, two address,
one address and zero address instruction formats.

3. Describe the instruction cycle state diagram? Design a 2-Bit ALU that can
perform addition, AND, OR operations.

4. Explain the organization of a control memory. Discuss the microinstruction
format with the help of a suitable example.

5. Discuss about parallel processing? How parallel processing can be achieved
in pipelining, explain it with time-space diagram for four segments pipeline
having six tasks. ’ )

6. Write down the detail algorithm of Booth Multiplication. Illustrate the
" multiplication of (9) and (-3) using 2’s complement method.

7. What is Memory Hierarchy and why it is formed in computer system?
Explain the Direct cache memory mapping technique using organization
diagram and appropriate example. '

8 What are the functions of /O Module? What is the purpose of priority
interrupt; explain priority interrupt types with key characteristics.

9. Differentiate the following
a. RISC and CISC

b. Restoring and Non-Restoring Division
¢. . Crossbar Switch and Multistage Switching Network

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

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

Explain the interconnection of CPU wnth Memory and I/O devices along with different
operations over them. .

Write down the Y = A/B+HCxD) + F(H/G) equation in three address, two address, one

address and zero address instruction.
Mention the different types of addressing modes. Compare each of them with algorithm
as well as advantages and disadvantages.

[3+3]

(8]

[10]

Differentiate between hardwired and micro-programmed control unit. How does a -

sequencing logic work in micro-programmed contro! unit to execute a micro-program?
Explair the arithmetic pipeline and instruction pipeline with example.

Explain the non—restonng division along with its algorithm, fiowchart and example.
Explair: the Booth algorithm and multiply Y = 8x9 using Booth algorithms.

Mention the characteristics of computer memory. Differentiate between assocxatxve
mappings and set associative mapping with example.

How does DMA overcome the problems of programmed I/O and interrupt-driven /O
techniques? Explain. ' .

10. Why IOP is use in VO organizaﬁon? Explain.

11. Explain the characteristics of multiprocessors.

*k¥
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micro-program control unit.

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is performance balance and why is it required? Explain dif%erent elements of bus
design. ‘

Define the addressing mode and explain the different types of addressing modes with
example. o o =

What are the stages of ALU design? Explain with the example of 2-bit ALU performing
addition, subtraction, OR and XOR.

What are the differences between hardwired implementation and micro-programmed
implementation of control unit? Explain with steps involved when you are designing

What is instruction hazard in pipeline? What is the four segmert instruction pipeline?
Explain with example.

How division operation can be performed? Explain with its hardware implementation.

7. Draw a flowchart of floating point subtraction.

What are the major differences between different cache mapping techniques? Suppose
main memory has 32 blocks and Cache memory has 8 blocks when 10 blocks of main
memory are used, show how mapping is performed in direct mapping technique.

Differentiate between programmed 1O, interrupt-driven I/O and direct memory access
(DMA). '

10. Explain the interprocessor synchronization with example.

*xk
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S | ', leferentIate between computcr oroamzanon and archltecture What do you mean bv bus" -
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mterconnechon"

2 What are the dlﬂ"erent types of instruction formats‘7 Explain with example |

" Define data mampulatxon instruction. Explam thc Iog1ca1 and blt mampulanon mstmcnon L
: - o ["» :

, vith mnemonic code Co ,
o -4 What i’ address sequcncmg in conunl umt?*Epram w1th necessary ﬁgure

Wha vector processing? How pxpehmng nnproves the: performance of a compmer'f
: Explam with example. :

S

T 6‘-"-' Explam therestonng division algonthm and hardware: desugn with exarnple
..,>7 ,DIaW the flowchart of ﬂoaung pomt mlﬂuphcanon ,

"8 What is cache memory’7 Wha{ are the dlfferent ‘ways the cache can be mapped’? Expiam'
bl thekamp]e .

9 ‘What are- the functlons of o Mod'ule‘7 Why priority mtermpt is needed for data:_
~trausmission between CPU and I/O device. Explam the types of pnonty mtermpl in
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- environment. : ”
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/ Assun"e suztable data zf necessary. S

T Explam bus hxerarchy and why it xs requxred Descnbe method of bus arbxtratmn

2. Write down the code to evaluate Y—AB"’(C/D}"E(F/ G) in three address two address one: . ’
‘:-._'.address and zeroaddress mstrucnonformat T T 4' [8]
3. ":CompareRISCandCISCarchuec*ure T BN ST

el What do you - mean by data mampula’uon mstmctmn" Explam 1he loglcél and b1t
,'mampulailon mstruutxon with mnemomc:. code. | A TR P

5 ~~.Deswn mlcromstruchon fonnat symbolic and bmary mlCIO prooram Lhat can- pe.:
’""fetch cycle indirect cycle’ and add: operation.” Also dealgn and dmcnbv scquc

echmque that i is used in control unit.
6 WhaL is anthmetxc p;pphmng? m.plam W1th vxample '
How can we mcrease the performance ofa comput»r by adoptmo vector compu tation

8. Descnbe ﬂoaﬁn,;, pomt addmon and subtraction flow chart.
9., Ho W &wxslon of 51gned mtc ers can be p\.rfor-ncd? Bxplam w1th examp]c

" T0. ‘What do.. you ‘mean by manpmg ﬁmctxon‘7 Why replacement alwomhm Is uscd in :, P
assoc1atwe and set assocxa’uve mappmo? Explam wnh example. . . s [2+6)

11 Desc*1be mterrupt driven I/O Compale interrupt dnven I/O w1th progmnmed I/O
- Explain how data transfer is perTorm\,d with direct memory access (DMA) EEE { 3+3+4]

12. Discuss the difference between ’uohtly voupled mult.procpssor and loasdy couyled

mulﬂprocessorsV o SR o S
' wxk L - :
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Candidates are required to give their answers in their own words as far as pxactlcablc
Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

Define five number summaries of data. Prepare the box-plot for the following data of daily
registration of workers in the construction site. 34, 42, 66, 40, 59, 36, 41, 35, 36, 62, 43, 30, 43,
32,44, 58,53, 50, 48 and 38.

State Bayes> Theorem. In a bolt factory, machines A, B and C manufacture respectively 25%,

35% and 40% of the total population. Among their total output, 5%, 4% and 2% are found to be

defective bolts. If a bolt drawn from the total product is found to be defective,
a) What is the probability that it was manufactured by A?
b). What is the probability that it was manufactured by B?

¢) What is the probability that it was manufactured by C?
d) Which machine seems most likely to produce the defective bolts?

Discuss the poisson distribution as limit care of binomial distribution. In a certain factory turning
out razor blades there is a small chance 1/500 for any blade to be defective. The blades are
supplied in packets of 50. Use suitable probability distribution to calculate the approximate
number of packets containing in of 10,000 packets.

a) no defective b) One defective and ¢} Two defective

What are the parameters used in Poisson distribution? A manufacturer of pins knows that on the
average 3 on 100 of its production is defective. He sells pins in boxes of 100 and guarantees that
not more than 2 pins will be defective. What is the probability that a box selected at random
(i) will meet the guaranteed quality? (ii) will not meet the guaranteed quality?

Define the normal distribution and standard normal distribution. Under what condition binomial
distribution follows normal distribution. _
Describe the conditions for the probability density function. The length of time (in minutes) that a

certain lady speaks on the telephone is found to be random phenomenon, with a probability
function specified by the probability density function f{x) as

—-x/5
f(x) = Ae forx20 |
0 elsewhere

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

a) more than 10 minutes b) less than 5 minutes and

¢) between 5 and 10 minutes.

A population of the four numbers 5, 6, 9, 12.

a) Write down all possible sample size of two without replacement.
b) Verify population mean is equal to the mean of sample mean.
¢) Calculate the standard error of the sample distribution of sample mean.

State Central Limit Theorem and’write any two applications of it. The lifetime of a certain brand
of an electric bulb may be considered a random variable with mean 1200 hours and standard
deviation 250 hours. find the probability that average lifetime of 60 bulbs

a) exceed 1400 hours b) is between 1100 hours and 1300 hours

c) is less than 1100 hours .

. [6] |
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12.

13.

‘plant.

The fol!owmg are, tbe average wcekly losses of worker-hours due to aoctdents in 10 mdustna}

plants before and aftér.a certain safety. program was put into operation::

Before | 45 | 731 46 | 124 |33 | 57 | 83 [ 34 | 26 | 17
After 136 | 60 | 44 | 119 135St | 17] 291 24| 11
Use a = 0.05 to test whether the safety program is effective. '

From a random sample of 60 buses, Montreal’s mass-transit office has caleulated the mean
number of passengers per kin to be 4.1. From previous studies, the population standard deviation
is known to be 1.2 passengers per km.

a) Find the standard error of the mean. (Assumc that the bus ﬂeet is very. large )

" population.
The information obtained durmg rapld assessment after earﬂ;quakc about damage grade Wlth

rmpect to.structure of building. Test whether there exist any association between damage grade - | -

with structure of building at 10% level of significait. [’ value of 6 d.f=12.592)

Structure of Bulldmg |
Damage f}rade Frame. | Masonry | Mixed
. b1 -] 303 345 - 1r .
D2 . .. 37 1. 389 - 22
D3 14 85 310
D4 - 15 | 1083 13°.

Wme down (he steps mvolved ln the hypothes:s testmg of difference of mean when both thc
sample are small. .

Rick DouOIas the new manager of food Barn, xs mterested in the percentage of customers who ate .
‘totally- satxsf' ed with ‘the store. The prevvous manager had 86 percent of the customers. totally
- satisfied and Rick claims the same-is true today. Rick sampled 187 customers and found- 157 were 4

totally satisfied. At the § percent significance fevel, is there evidence that Rick’s claim is valid?

The study was done to study the ambient temperature on the electric power consumed by a
chemica) plant. Followmo table repxescnt the data whlch are coliected from an expenmema! pilot

Tempexa[ure(l—')‘ T 27 45'--_72 58 § 31 | 60 34“ 74
Electric power (BTU) | 250 | 285 [ 320 | 295 | 265 | 298 | 267 | 321 |

Fit a simple regression line, assuming that the relationship between them is linear. Also, predict
the power consumption for an ambient temperature of 65°F.

. Defire Karl Pearson Correlation coefficient and its coefficient of determination and write down

the basic properties cf it.

. Following data revels the 27 sample of paired data (X, Y) measured in the suitable units, Use

scientific calculator to compute the required sums. Alw compute following measures by using the
suitable statistical formulae. :

75 1 96 | .80 2 93 7 86 72 79
X | 98- 77 84 70 | 9 85 84 94 71
89 1.92 76 | 88 78 83 | 96 87 71
166 | 197 | 176 | 1641 177 { 189 { 173 | 175 | 185
Y | 182 { 181 ! 185 1 190 | 187 | 159 | 193 | 167 | 164
194 | 177 | 166 ; 162 | 192 { 156 | 158 | 182 | 175

a) Sample Average of both varizbles X and Y.
b) Sample standard deviation of both the variables X and Y -
¢) Which series is more uniformity as regard to the variability of the data?

%

651

5)

‘b) Construct-a 95. percent conf‘aence mterval for the mean number of -passengers per Km for the' =

5

[s)
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Whét is disparsion? Explain what do you understand by absolute and relative measures of B
dipersion. The marks distribution of 100 students of a college is as follows: [61

Marks 10-20 | 20-40 | 40-70 | 70-90 | 90-100
No of students | 15 20 30 20 15

Find the mean, median and standard deviation on of given distribution.

2. By examining the chest x-ray, the probability that T.B is detected when a person is
actually suffering from it is 0.99. The probability that the doctor diagnoses incorrectly
that a person has TB, on the basis of the x-ray is 0.001. In a certain city, 1 in 10000
persons suffer from TB. A person selected at random is diagnosed to have TB. What is ,
the probability that person has actually TB? (61

3. Define hypergeometric distribution with an example. Describe the conditions for the '
binomial approximation to hypergeometric distribution. [2+3]

[y
.

4. An instructor of a statistics class is planning to interview a sample of n = 10 students who
are randomly selected from the class. The class has a total 30 students, consisting of 20
male and female students. 51

i) Determine the probability mass function of the number of female students in the
sample.
ii) Find the probability that at least students is in sample.
1i1) Find mean and variance for female students.
5. Define standard normal distribution. Give the condition for normal approximation to
binomial distribution. [243]
6. Time taken to boot a computer is a continuous random variable x having pdf: ’ 5]
=kx(1-x),0<x1
£ _o, otherwise
Find i) E(x)
i) P(0.25< x<0.5) ‘
7. Define parameter and statistic with examples. Explain the central limit theorem. - 08]
8. A population consists of the four numbers 5, 6,9, 12. o 51

-1) Write down all possible sample size of two without replacement.
i) Verify that the population mean is equal to the mean of the sarple mean.
iii) Calculate the standard error of the sampling distribution of the sample mean.

9. What assumptions are of paired t-test? Write the process of paired t-test. [5]

P.70




10. Four brands of flashlight batteries are to be compared by testing each brand in five
flashlights. Twenty flashlights are randomly selected and divided randomly into four
groups-of five flashlights each. Then each group of flashlights uses a different brand of

battery. The lifetimes of the batteries, to the nearest hour, are as follows;
Brand A | Brand B | Brand C
42 36 28
28 36 38
24 32 28
20 39 32
30 31 28

At the 5% significance level, does there appear to be a significance difference in mean
lifetime among the four brands of batteries.

11. Define type 1 and II error. A manufacturer claimed that at least 95% of the pumps
supplied to the ABC Company confirmed to specifications. However, the production
manager at ABC Company wasn't satisfied with the claim of the manufacturer. Hence, to
test the claim, the manager examined a sample of 250 pumps supplied last month and
found that 228 pumps as per the specifications. Can you conclude that the production
manager is right to doubt on the claim of the manufacturer? (@ = 0.01)

12. Describe the hypothesis testing procedure of Chi-square test of independént for 2x2 table.

13. A computer operator is interested to know data rate of internet users dependents upon the
band width, the following result were gathered by the operator:

Band Width | 17 3541 [19(2520]10}15
Data rate 47164 68{50{60]55]30]33

1) Isthere any association between band width and data rate?

i) Fit the regression model to describe the given data and also interpret the estimated
regression coefficient.

i1i) Compute the band width when data rate is 62.

14. Define correlation and regression with examples. Write down the properties of correlation
coefficient.

15. Randomly sampled 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:

Salary of Civil Engineering | Salary of Computer Engineering Graduates
61,228 86,792 68,421 73,361
51,836 75,155 56,276 36,956
20,620 65,948 47,510 63,627
73,356 29,392 58,925 71,069
84,186 96,382 78,704 40,203
79,782 80,644 62,553 97,097
29,523 51,389 81,931 49,442
80,645 61,955 30,867 75,188
76,125 63,573 49,091 59,854
62,531 56,276 48,843 79,816
77,073 47,510 79,782 51,943
86,705 58,925 29,523 35,272
70,286 78,704 80,645 60,631
63,196 62,553 76,125 ' 63,567
64,358 36,956 62,531 69,423

1) Which of these groups shows consistency on the basis of salary offer?
i) Find standard deviation of difference of average salaries of two groups.

* %%k
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Assume suitable data if necessary.

The number of minutes that a person bad to wait for the bus.to work on 13 workmg days
are: 1,10, 13,12,8,2,6,9,17,30, 5,4 and 15 ' :

2) Find the values constituting the 5 — number summary.

b) Comstructaboxplot. = . - ' . o ,
Worldlink, an internet service provider of Nepal buys, signal routers from three countries.
It buys 22% of routers from America, 38% from India and 40% from China. It is found
that 3% of routers from America, 4% of routers from India and 5% of routers from China
are defective. If a customer buys-one of these routers, what is the probability that

a) Itis defective - , - o '

b) If the router is defective, it is from China.

Cornpare Binomial and Negative Binomial Distributicns.

4 InabnsymadofKathmandutherewere500vchiclwpassingfrom8AMtoGPMIiwas'

found that 2 in 1000 vehicle wrongly entered in a one way. Find the probability that at a
particulardayﬁom-SAMto6PM,therewiﬂbe . - S

a) No vehicle enter in one way

b) One vehicle enter in one way
¢) Atleast one vehicle enter in one way
d) Atmost 2 vehicle enter in-one way

Define continuous random variable. Write the importance of Normal distribution with its

area property. * o
A random variable X has the probability density function f(x) as
2 .

. x .
fx)={kx e 2,x20
| o, otherwise - .
a) Find the value of k if f(x) is a probability density function.
b) Find the mean and variance of random variable X.  ©
Explain the following terms with suitable exampie '
) 'Pamme.ters :

- b) Statistics .

) Standard error of statistics
To illustrate that the mean of a random sample is an unbiased estimate of the mean of the -

population, consider five slips of paper numbered 3, 6, 9, 12,15, o

a) List all pos§ble samples of size 3 that can be taken without replacement from this
finite population. » :

b) Calculate the mean of each of the samples listed in :

¢) Verify that the sample mean is an unbiased estimate of the population mean

e
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9. The response time in milliseconds was determined for three different types of circuits in
an electronic calculator. The results are shown in the following table.

| Circuit Type Response o _
A 19 22 20 18 25
B 20 - 21 33 : 27 ' 40
Cc - 16 15 8 26 17 -

Using o = 0.01, test the hypothesis that the three circuit types have the same response
time. (Foor,212=693 Fam3 2= 6.70) '

10. Define Hypothesis and Write down the steps involve in the test of signiﬁcance‘ of .

difference of mean of large population.

11. Four hundred employees of Nepai Telecom are classified according Atovvthcir Ie\-re_l'and
decisions. Do you agree with the statement that decisions vary according to level of
employee? Test at 5% level of significance.

Decisions | Sr. Officer | Officer | Jr. Officer Total
" Quick 60 80 70 210
Slow 40 60 90 190
Total 100 140 160 400

12. Consider the case of Pharmaceutical Manufacturing  Company testing two new

compounds intended to reduce blood-pressure level. The compounds are administered

_two different sets of laboratory animals. In groups A, 71 out of 100 animal tested

response to drug first with Jower blood-pressure Jevels. In group B, 58 out of 90 animals

" tested respond to drug second with lower blood pressure level. The company wauts to test
at 0.05 ievels whether there is a difference between the efficiencies of these two drugs.

13. A sample of 10 values of the variables X1, X2 and X3 were obtained as -

¥X;=10 - | ¥X,=20 XX3=30
2=20 J=68 | IX=170
TX, X,=10 | 3X1X:=15 | TXpX3=64 .

" Find Partial correlation between X2 and X3 eliminating the effect of X1

coefficient of partial determination.

14. Fires and Acres Bumned. Find the best prg:dicted value of number of acres
tha_t there were 80 fires :

Fires 773 160 [58[48 ] 84 | 62 | 57| 45

Acresburned | 62 | 72 11.9(27]50116 {30 1.6

also interpret

burned given

15. A semiconcuctor manufacturer producés devices used as central processing units in

personal computers. The speed of the device (in megahertz) is important. because it -
determines the price that the manufacturer can charge for the devices. The followipg table

contains measurements on 48 devices.

717 727 653 637 660 693 679 682 724 642 704 695 -
704 652 664 702 661 720 695 670 656 718 660 648
683 723 710 680 684 705 681 748 697 703 660 722
662 709 683 705 678 674 656 667 683 691 750 685

Find the

a) Sample mean of the distribution. : _
b) Sample standard deviation and coefficient of variation.
¢) Standard error of sample mean. ;

d) What percentage of the devices has a speed exceeding 700 me_'gaher{z?

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

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith.

Assume suitable data if necessary.

A professor of statistics, in his class with 20 students, had conducted a survey about time
spent by students on social media, during college hours, and found average time of 20
minutes and standard deviation of 5 minutes. In subsequent verification, it was found that
observation 30 was entered as 13. Then find corrected mean and standard deviation of
time spent by the students on social media during college houss.

Define mutually exclusive and independent events. An insurance company insured 2000
Civil engineers, 4000 Electrical engineers and 6000 Mechanical engineers. The
probability of an accident involving Civil engineer, Electrical engineer and Mechanical

. engineer during their jobs is 0.01, 0.03 and 0.15 respectively. One of the insured

(93]
.

'0\

7.

10.

engineers meets with an accident. What is the probability that he is civil Engineer?

What are the sharacteristics of Binomial Distribution and how does it differ irom-
Hypergeometric Distribution?

If the probability that an individual suffers a bad reaction from a certain injection is
0.001, determine the probability that out of 2000 individuals

a) Exactly 3, individuals will suffer bad reaction

b) More than 2, individuals will suffer bad reaction .
If inner diameter of a rod follow Normal Distribution. If 7% of the rod has inner diameter
less than 35 mm and 89% of rod has inner diameter fewer than 63 mm. Find the mean and
the standard deviation of diameter of rods.

Find the mean and varia;‘ce of the probability density function given by

. 2 . .
£(x)= 12x°(1-x); 0<x<1
0 otherwise

Define Standard error and explain its importance in inferential statistics and write down
the formula of standard error of sample mean and sample proportion.

A population consists of live numbers 4, 8, 12, 16 and 20. If a random sample of size 2 is
drawn without replacement.

a) Find the population mean and population standard deviation.

b) List the all possible sample and find their sample mean.

¢) Show the mean of sample mean is equal to the popuiation mean.

d) Find the standard error of sample mean. .

Write the process of test of significance of difference of twe means for large samples.
The sales figure of an item in six shops before and after and advertisement is given as:
Before | 53 2813114850152
After 158]29]30155]156{45
Test whether the advertisement was effective at 5% level of significance?
(t-value for 5 degree of freedom = 2.571)

[6]

6}

(5]

(3]
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(3]
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11. Dyson Company in Berlin pians to produce a new hair product known as Dyson

Supersonic. The suppliers for the company are company A and Company B feund that

1% and 2% defective of 200 and 300 items respectively. Amange appropriate hypothesis
teslmg to investigate whether Company B is better by using a 0.05 level of significance.

12. 1n a recent survey 1650 Engineers were classified according to their intelligence (GPA in
Bachelor) and economic conditions afier graduanon Test whether there is any association
between intelligence and economic condition. [ value for 9 degree of freedom=16.919]

. . Intelligence in BE
Economic Condition after graduation Frcelient | Good | Mediocre | Dull
Good 48 199 181 82
Average 80 73 65 89
Below average 86 51 51 84
Not good 81 185 190 105

13. What are the two regression coefficients and what do they present? Write the properties
of regression coefficients.

14. Listed below are circumference (in feet) and height (in feet) of trees in Marshall.
Minnesota (base on data from “Tree Measurement” by Stenley Rice, American Biology
Teacher Vol 61. No 9)

X(cire)] 1.8 [ 19 | 182451 [31[55][51]383

Y(ht)y [21.0(335({24.6]40.7[73.2|24.4{404}453|535

a) Is there a correlation exist?
b) Explain this correlation.

15. The scores of randomly selected 32 students of two groups on Probability and Statistics
are;

! Group ' A’ ! Group 'B' !

50137113137 156:74150]43
45| o 11134]39124]55]35
24| 6113 ]24]72132145]59
321320241401 47]36]34(32
33 45]37|38]40{53]55]18
33132146132132]42149]32
461211321 al4a1]33]14]60
45 16|43 132(60]34]38]48

a) Which group is best?
b) Which group is more consistent?

bH

¢) Find standard error of difference of their means. [3+3+2]
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. employees and the median income. Also find mean deviation from mean.

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

Necessary tables are attached herewith.

Assume suitable data if necessary.

. F S )
Describe the strong and weak points of various measures of Central tendency. From the
following frequéncy distribution find the range of income of middle 70% of the

IncomeinRs: | 500-600 600-700 | 700-800 800-900 900-3'000

Ndi}of employees | 150 300 500 200 50

Distinguish between absolute and relative measures of dispersion. The running capacity
of two horses is given below, state which is more consistent and why?

Horse A. .. 250 255 280 290 295 300
HorseB | 280 282 | 290 295 298 295
If we the following probability density function. '

= [k(5+2x%),2<x<4
f(x,)-._ { 0, otherwise

Find the value of K and mean and variance of random variable X.

A random variable X has following probability function.
X 2 5] 0 1 2 3
K 0.1

L)

P X 0.1 02 2k
i) Find the valueof K. ,

ii) Find Mean and Variance, 4
During one stage in the manufacture of integrated circuit chips, 2 coating must be applied.
If 70% of chips receive a thick enough coating, find the probability that among 15 chips
(i) at Jeast 12 will have thick enough coatings; (it) at most 3 will have thick enough
coatings; (iii) exactly 10 will have thick enough coatings.

In a:_:'l}onnal distribution 31% of the items are under 45 and 8% are over 64. Find the mean
and_:standard deviation of distribution. (Given, Zo4=14, Z015=0.5)

Deé#ﬁbe the adventagés of sample surveys over complete enumx_:ration‘?
Neéjél Electricity Authority wishes to estimate the average electric bills for the month of

October for single family homes in Kathmandu. Based on simiilar studies in other cities.

the Sfandard deviation is assumed to be Rs. 150. The NEA wants to estimate the average

bill for October such that error will not deviate by Rs. 15 with 90% confidence. What'
sample size is needed? o '

What are the assumptions for the t-test? Describe the procedure of test of significance
between two means for small sample.
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9. A research company has designed three different systems to clean up oil spills. The
following table contains the results, measured by how much surface area in square mefers
is cleared in one hour. The data were found by testing each method in several trials. Are
the three systems equally effective? Use the 0.05 level of significance. :

System A 55 60 63 56 59 . 55
SystemB | 57 | 53 64 49 62 -
System C 66 52 - 61 57 - .-

10, Test of the fidelity and selectivity of 190 digital radio receivers produced the results
shown in the following table. K v : :

Fidelity
Low Average High
Selectivity | Low 6 12 32
" | Average 33 61 i3
High ' 13 15 k.

selectivity.
11. Define Hypothesis, and write down the steps involve in the test of significance of
difference of proporticn. '

12. Tn 1990, 5.8% job applicants who were tested for drugs failed the test. At the 0.05
significant level, the test claim that the failure rate is now lower if a simple random
sample of 1520 current job applicants results in 58 failure. Does the result suggest that
fewer job applicants now use drugs?

13. Fit the regression line of yield of crop (‘000 tones) on amount of rainfall {mm) and.

amount of fertilizers used (kg). Also estimate the yield of crop for the year in which
rainfall is 13 mm and fertilizer used is 9 kg.

Yield - 4 6 7 9 13 15
Rainfall 3 4 6 8 12 15
Fertilizer 4 10 14 20 24 30

14. The following data gives the experience of machine operators in years and their
performance as given by the number of good parts turned out per 100 pieces.

Experience (X) 16 12 18 4 3 10 5 | 12
Performance (Y) 87 83 89 63 78 80 75 83

a) Fit the regression equation of performance rating on experience and estimate the
probable performance of an operator had 8 years experience.
b) Determine coefficient of determination and interpret it.

15. List Five Number summary and prepare the box plot for numbers of guest registered each
~ of 60 randomly selected days. ‘

Use a=0.05and 3 = 5.991 to test whether there is relationship between fidelity and

108 94 188 116 165 181 106 133 176 110

169 134 129 109 85 124 119 165 153 135

105 180 105 91 117 148 83 96 i01 123

128 143 136 99 169 133 89. 90 174 144

151 168 103 116 106 107 179 113 172 120

179 183 99 94 87 120 | 154 159 103 139

* k¥
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Candidates are required to give their answers in their own words as far as practicable.
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Necessary tables are attached herewith.
Assume suitable data if necessary.
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ToWy

Write down the significance of statistics in engineering. An experiment shows the height

of 51.plants given below. If average heights of all the 51 plants are 40 cm find the
missing frequencies corresponding to the height 30 and 50cm.

Height (cm) | 10 { 20 | 30 | 40| 50 | 60},
{No.ofplant |2 |3 |- [2I]- |5 |

What do you mean by mutually exclusive, exhaustive and complementary events?
Explain with examples. In a particular city, airport A handles 50% of all airlines traffic,
airport B handles 30% and airport C handles 20%. The detection rates for weapons at the
three airports are 0.9, 0.5 and 0.4 respectively. A passenger is randomly selected at one of
the airports. Then (i) what is the probability that he/she carrying a weapon? (ii) If he/she
is found to be carrying a weapon, what is the probability that airport A is being used?
Define probability density function? A continuous probability distribution of 2 variable x
is defined as f(x)=KX(1-X) for all 0 < X < 1. Compute (i) P(X 2 0.4) () P(A <X < %)
. Or,
A fair dice was rolled until one gets a Six; find the expected number of toss required?

Define Negative Binomial distribution and explain characteristics. How does it differ
from binomial distribution?

A typist made 2.6 mistakes per page on average, find the probability that in the page
typed by him, i) there is no mistake i) at least two mistakes iii) at most 3 mistakes.

Define Gamma distribution, chief characteristics and write its applications.

Or, '
The breakdown voltage X of randomly chosen diode of a particular type is known to be
normally distributed with mean 40 and s.d. 1.5 volts. What is the probability that the
breakdown voltage will be {a) between 39 and 42 volts; (b) at most 43 volts; (c) at least

35 volts.

Define estimation? Write characteristics of a good estimator? A sample of 409 students
taking Entrance for BE revealed an average score of 56. Construct a 95% as weil as 99%
confidence interval for population mean score if standard deviation of score of -all
students in known to bel0.

A whole sale dealer wanted to buy a large quantity of light bulbs from two brands label A

and B. He bought 100 bulbs from each bulbs brand and found by testing that brand A had
mean life time 1120 hours and standard deviation 75 hours and brand B had mean life

(6]

1
[5)
[6]

[5)
5]
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time 1062 hours and standard deviation 82 hours. Find the 95% and 99% confidence
limits for the difference in the average life of bulbs from the two brands.

9. The following are the breaking strength of three different brands of cables.
Brand Breaking Stren,
A 140130|50{60}30} -
B |60]40155]65] -
C |60]|50]70]65]|75]40
Construct ANOVA table and test for the equality of the average breaking strength of
cables at a=5%.

10. In a recent survey 1,072 Engineers were classified according to their intelligence (GPA in
Bachelor) and economic conditions after graduation. Test whether there is any association
between intelligence and economic condition.

Economic Condition Intelligence in BE

after graduation Excellent | Good | Mediocre | Dull
Goed 48 199 181 82
Not good 81 185 190 106

% value for 2 d.£=5.991

11. What is testing of bypothesis? Explain the procedure followed in testing of Significance
difference between two population proportion large sample?

12. A simple random sample of Household with TV set in use. Show that 1024 of them were
tuned to 60 minute while 3836 were tuned to some other show. Use 0.05 significant level
10 test the claim of CBS executive that "60 minute get more than a 20 shave", which mean
that more than 20% of set in use are tuned to 60 minute.

13. A sample of 10 values of three variables X1, X2 and X3 were obtained as
XX1=10' EX2=20 2X3=30
IX2=20 | IXo=68 | IX3'=170
X X=10 | ZX,X5= 15 X, X3=64
Find (i) Partial correlation between X, and X; eliminating the effect of X3 {ii) Multiple
correlation between X, X2 and X3 assuming X, as dependent variable.

14. Differentiate between correlation and regression? From following data find the Karl
Pearsons coefficient correlation and interpret the result?
Marks in Statistics |39 ] 65]62[90]82175]25|98 36{78
Marks in Mathematics | 47 | 53 | 58| 86|62 68 {60} 9151 84

15. Following data reveals the sample of 22 pairs of observation (X,Y) drawn from large
population.

26161156168 ]58]45]50(59145]66]|57
49146143 32126]27]29(47137]3043
59166162157 57]45]50]61]55]|47]51
(Y [32(27}37]|24 43149]48129137]32]126
i) Find the sample mean for each variable X and Y. :
if) Which series is more consistent and why?

iii) Find the standard error of the difference of mean.

iv) Find the coefficient of Karl Pearson correlation.
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Assume suitable data if necessary.

Define measures of central tendency and measures of variance. Followihg data gives the

distribution of marks of 50 students in statistics.
Marks more than | 10 | 20 | 30 1 40| 50 60]70

No. of students |50 45135120(10}4 1

Computé median marks. Also compute minimum marks obtained by a‘pass candidate if
60% student pass in the test. .

A problem in statistics is given to three students A, B and C whose chances of solving are
Y, % and % respectively. If all of them try independently, what is the probability that

a) at least one of them will solve it ’ '

b) none of them can solve it
c) exactly two of them can solve it

Define binomial distribution and explain the condition for Binomial distribution.

If the probability that an individual suffers a bad reaction from a certain injection is
0.001, among 2000 individual ‘ : , '
2) obtain probability distribution function for suffering bad reaction

b) determine the probability that
() exactly 3 individuals wilt suffer bad reaction . -
(ii) more than 2, individuals will suffer bad reaction

The breakdown voltage x of randomly chosen diode of a particular type is l;nowri to be
normally  distributed with mean 40. and standard deviation 1.5 volts. What is the
probability that the breakdown voltage. Will be

a) Between 39 and 42 Volts

b) At most 43 Volts
c) At least39 Volts

OR
The distribution function for a random variable x is.
fx)=1 -e*forx>0
=0forx<0

a) Find p(x>2)
b) Find mean and variance of the variable x.

(6
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10.

1.

Define discrete and continuous random variable. Also describe the procedure to compute
mean and variance for both variables. .

Define standard normal distribution. Write down its properties and importance of this
distribution.

A population consists of four number 2, 8, 14, 20,
a) Write down all possible sample size of two without replacement.
b) Verify that the population mean is equal to the mean of the sample mean. i
What are difference between point estimation and Interval estimation? Also disc
differences between estimation and Hypothesis testing.

Define critical value. A manufacturer claimed that at least 95% of the water pumps
supplied to the ABC Company confirmed to specification. However, the product manager
at ABC Company wasn’t satisfied with the claim of the manufacturer hence to test the
claim, the manager examined a sample of 250 water pumps supplied last month and
found that 228 water pumps 45 per the specification. Can you conclade that the
production manager is right to doubt on the claim of the manufactures (& = 0.01)

Three varicties of coal were analyzed by four chemists and the ash-costent in the
varieties were found as follows:

e Chemists
Varieties 121314
. A 8151517
I B 7]6]4]4
C 3{6{5]4
Test whether the varieties differ_significantly in their ash-content? Test at 5% level of

significance.
(Fo.9=194, Fog =8.81].

12. Write the procedure of testing of Hypothesis for single proportion.

13. The following data gives the num

14. The simple correl

ber of twists required to break a certain kind of forged
alloy bar and percentage of alloying element A present in the metal

Number of twists i T49169]65[40]50]58]57]31(36

Percentage of elements A | 10 12114a115]13[12}13[14]13]12

2) Fit the regression equation of number of twists on percentage of element A.
Determine the predicted number of twists required break an alloy when percentage of
element is 20

b) Find 99% confidence interval for the regression coefficient.

ation coefficient between fertilizer (x3) seeds (x;) and productivity (x3)
are 12 = 0.59, 113 = 0.46 are 1 = 0.77 calculate the partial correlation coefficient 1123 and

multiple correlation Ry 3

4
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15. The samples of length of life of bulbs from two companies are given below.

Length of life (hours) [ B’
500-600 10| 3
600-700 21| 8
700-300- 6 | 15
~800-900 3 | 12
) ~900-1000 21| 4
1000-1100 0] 5
1100-1200 2 | 15
1200-1300 - | 12 ] 13
1300-1400 - | 19| 7
1400-1500 | 9 [ 7 s
f : o7 15001600 [ 3 | 4
: ' 1600-1700 716
; : 1700-1800 5| 3
: - ~1800-1900 3|2
' 1900-2000 1| 3

a) Calculate mean length of life of bulbs fro company A and coinbany B
b) Calculate sample standard deviation and sample variance for given data
c) Which company is bulbs are more uniform?

>k
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Appendices

Table A3: Chi-squared Distribution *

2 Chi-squared

Upper Tail Probabilities

0.99 0.975 0.95 0.05 0.025 0.01

df ) Values of Chi-squared
1 0.0002 0.0010 0.004 3.84 502 6.63
2 0.020 0.051 0.103 5.99 - 7.38 9.21
3 0.11 022 = 035 781 9.35 11.34
4 0.30 0.48 0.71 9.49 11.14 13.28
5 0.55 0.83 1.15 1.07 12.83 15.09
6 0.87 1.24 1.64 12.59 14.45 16.81
7 1.24 1.69 217 14.07 16.01 18.48
8 165 2.18 273 15.51 17.53 20.09
9 2.09 270 333 16.92 19.02 21.67
10 256 325 3.94 18.31 20.48 23.21
1 3.05 3.82 457 19.68 21.92 24.73
12 357 440 - 523 21.03 23.34 26.22
13 411 5.01 5.89 22.36 24.74 27.69
14 466 563 . 6.57 23.68 26.12 29.14
15 823 6.26 7.26 25.00 27.45 3058
16 5.81 6.91 7.96 26.30 28.85 32.00
17 6.41 7.56 867 27.59 30.19 33.41
18 7.01 8.23 9.39 28.87 31.53 34.81
19 7.63 8.91 10.12 T 30.14 32.85 36.19
20 826 9.59 10.85 3141 34.17 37.57
21 8.90 10.28 11.59 - 3267 35.48 38.93
22 9.54 10.98 12.34 33.92 36.78 40.29
23 1020 11.69 1309 3517 38.08 4164
24 10.86 12.40 13.85 36.42 39.36 42.98
25 11.52 13.12 1461 37.65 4065 44.31
26 1220 13.84 15.38 38.89 41.92 4564
27 12.88 14.57 16.15 40.11 43.19 46.96
28 13.56 15.31 16.93 41.34 44.46 4828
29 14.26 16.05 17.71 42,56 45.72 49.59
30 14.95 16.79 18.49 43.77 4698 50.89
35 1851 20.57 2247 49.80 53.20 57.34
40 22.16 24.43 2651 55.76 59.34 ~ 63.69
45 25.90 28.37 30.61 61.66 65.41 69.96
50 29.71 32.36 34.76 67.50 71.42 76.15
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: a) Between 750 and 825. hours
. b) More than_900 hours

,;-"-_f_:,',a) Enmnerate all possrble sample of s srze two wrthout rcplacement o e
ib) Show that  the - mean- of tbe samplmg drstnbunon of sarnple mean lS equal toJ‘" Lo
populanonmean L S N U B

: V,What areAGarnma and Chr-sqnared drstnbutrons? Specrfy relatxonshrp between them
The life of an, e]ectnc hght bulbs follows Normal drstnbutton wrth ‘mean 800 hours and '

: Deﬁne exponenttal drstnbutrom quppose that the service hfe of a semrconductor isT
exponcntrally distributed with -an-average of 60 hours Fmd the probabrhty that a serm- L

- A popuIatron consrsts of ﬁ've numbers 2 4 6 and 8

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

Necessary tables are attached herewith.

Assume suitable data if necessa:y.

What are measures of centra.l tendencm” Write favorable pomts of each of them :
Calculate apprommate measures of central tendency from following data; ‘  [1+243)

Wages in Rs/ week | Less than 35 [ 35-37 | 3840 | 41-43 | Over 43
No. of wage earned 14 82 99 18 7

From a group of 4 Engineers, 3 Doctors and 2 Statistician a sub—group of 3 has to be
made, what is the probability that sub-group consrsts of

a) One from each profession

b) Atleast one engineer o L . .[4'] :

‘Define discrete’ probability drstnbuuon with smtablc example Compare Negatrve

,.»Bmomral and Brnomlal probability distributions. = - L B3y

A qt.ahty control engmeers inspects a random sample of 3 battenes from each lot of 24
. car batteries that is- ready to shipment. If such a lot contain six battenes wrth shght .
",defccts what i is the probabrlmes that the inspector’s sample will contam B o

o a) None of the batteries with' defect
- b) Only one of the batteries with defect - _ N
ce)y At least two of the batteries wrth defect - ) T T }[6]

;Wnte major charactensncs of normal drstrrbutxon Drscuss relatton between Normal

“OR

‘standard devratron of 50 hours.’ Fmd the probabrlrty that a ‘bulb burns o

conductor wrll a) still workmg aﬂer 90 hours Co
L ] )fall thhm 120 hours g'_’i'j AN

T BTN RETN OB S TS 1SR CLAONES VIR MRS 1 ettty

11 e

& ) "drstnbutxon and Standard Normal drstnbutron : : ' [2+3] T




8. State central limit theorem. A random sample of size 100 is taken from an infinite

population with mean 75 and variance 256. Assert the chances of sample mean between
67 and 83. ‘

9. "What is type Ist error? Describe the procedure of the for difference of two Mean for large
sample.

10. Define chi-square distribution. A book contaimng 500 pages, was thoroughly checked :

The distribution of number of error page was given below as
' Numberoferrors: | 0 | 1 [ 2 [3 l 415
| Number of pages: [ 275 | 138 [ 75 | 7 (41

Using chi;square test of goodness of fit, verify whether ﬁxe amvals follow a pmson .

distribution at 5% level of significance. .

~11. Define hypothesis. Describe’ the’ procedure of testmg of hypothesxs of sngmf cant
dnfference between two population means for large samples

OR

" Describe the types of ermror in Hypothesis Testing. Write the procedure testing of
Hypothesis of single proportion. - :

12. Write the Decnsxon criteria in test of Hypéthesis with diagram.

13. In trying to evaluate the effectiveness of antlblotxcs in kﬂling bacteria, a research institute
compiled the following information

Antibiotics (mg) | 12 |15 14 [16 [17 [ 10] . .
Bacteria 31 7156(72 86 62| .

- Find strength and direction of relanonshlp between them

14. Differentiate between Correlanon and regresszon analysxs _ i
w15 Followmg data revels the scores of sixty candldates of IOE entrance exammatlon

51.43[ 40 |78357]4643] 51435071 -~ -
42.14 15071 142.86 | 55 [71.43 [64.29|
52.86 142,14 | 57.14 | 45.71 [43.57 40 -| -
442915571 40 |4857[48.57|4529|
| 5143 147.14|5429| 45 5357 50 | -
|49291 60 4857 [50.71( 50 [4929] - -
- 147.14153.57] 58.57 | 43.57 | 47.14 | 53.57| - -
. |47.86147.14| 40 [43.57[52.86| 4786
1492914929 14236 | 47.14 [48.57 | 50 -
R EATI 52.86 47.86 A47..14.::--:-7.o I

a) Estlmate average score of candxdates

~-b) Find unbiased estimator of true standard. devxanon and standard error __ef h:i?:ergige chfe . o

c) Also test for r:onsxstency of score - -

e TR
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What is Box plot and what does it measure? Explain the meaning of its different patts

with diagram. o .

A civil engineering monitors water quahty by measuring the amount of suspended sohds

in a sample of river water. Over 11 weekdays, he observed 14, 12, 21, 28, 30, 63, 29, 65,

535, 19, 20 suspended solids (parts per million).

Find the third quartile and interpret its meaning, [3+3]

2. Write sown the difference between the sample space and sample points, dependent and
independent events. Um A contains 2 white 1 black and 3 red balls. Urn B contain 3

white 2 black and 4 red balls. Um C contain 4 white 3 black and 2 red balls. One Urn is
choosen at random and 2 balls are drawn. They happen to be red and black. What is the

probability that both come from Um B. 6]
3. What are the characteristics of Binomial Distribution and how does it differ from o
Negative Binominal Distribution? - 4]

4. A quality control engineer inspects a random sample of 4 batteries from each lot of 24 car
batteries that is ready.to shipment. If such a lot contain six- batteries with slight defects .
What are the probabilities that the inspector’s sample will contain. I I

1) None of the batteries with defect? - -
i) “ At least iwo of the batteries mth defects? S ey
iii) At most three of the batteries with defects? -

5. The breakdown voltage X of a randomly chosen diode of a particular type is known to be :
normally distributed with mean 40 volts and vanance 2.25 volts What is the probabxhty
that the breakdown voltage wiltbe = =~ ~ -5 - o o o (5}

i)’ Between 39 and 42 volts

i1) Lessthan44 volts . _ o : (

iif) More than 43 volts . . S ’ =
D o oR : ,

The daily consumption of electric power in a certain city follow a gamma distribution

with a = 2 and B = 3. If the power plant of this city has daily capacity of 12 million

kilowatt hours, what is the probability that this power supply will be inadequate on any

gwen day‘7 _




6. A college professor never finishes his lecture before the bell rings to end the period and
always finishes his lectures within one minute after the bell rings. Let X = the time which
elapses between the bell and the end of the lecture. Supposethatth;p.d.foins

f(x)=kx?,0<x<1
=, otherise

i) Find the value of k '

ii) What is the probability that the lecture ends with % minute of the bell ringing?

jii) What is the probability that the lecture continues beyond the bell for between 15 and
30 seconds?

B

7. Define Central Limit Theorem. The amount of impurity in.a batch ofz'a certain chemical '

product is a random variable with mean value 4.0 gm and standard deviation 1.5 gm. If

SObatches are independently prepared, what is the p;obabffity that the sample average
amount of impurity is between 3.5 and3.8gm? A :

8. Define population. Sample parameter and statistic with suitable examples. A popxﬂéﬁoh:

consists of 3,7,11,15. Consider all possible samples of size two which can be drawn
without replacement from this population. Find population mean and Standard error' of
mean. . .

9. What are the two regression coefficients and what do they represent wheﬁ these two will
be same? Write any three properties of regression coefficient.

10. A sample of 8 values of three variables Xj, Xz and X3 were obtained as
T X, =360 X, =64 T X3=438
IXI=17172 | TX2=546 | EXy'=320
TX, X,=2845 |TXiX3=2269 |E2X;X3= 396

Find: .
i) Partial correlation between Xy and X; eiiminﬁting the effect of X,
ii) Multiple correlation between Xy, X, and X3 assuming X3 as dependent

11. Discuss difference between estimation and hypothesis test of significance of population
(663 1435 1649 1619 1643 [647 [651 [645 684 [632 |
Find 99% confidence interval for true ha:dness of magnesium alloy. ' T
12. An examination was given to 50 students at college A and 60 students at college B. Ata

Bl

(6}

]
151

Bl

. mean grade vw2.75 with standard deviation of 9. At B mean grad~-wes 79 with a standard '

deviation of 7. Is these significant difference between the performance of students at A
and those at B, given that a = 0.057

OR
Three randomly selected groups of chickens are fed on three different diets. Each group

consists of five chickens. Their weight gains during a specified period of time are as
follows:

Diet ] 4 |4 {7 {7 |8
Dietll |3 {4 |5 16 |7
Dietlll |6 {7 {7 {7 |8

Test the hypothesis that mean gains of weight due to the three diets are equal.

(6}




INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | programme gEi«;EX’ BCT, | pass Marks | 32
2073 Chaitra Year/Part |11/} Time 3 hrs.

22 TRIBHUVAN UNIVERSITY Exam.

Subject: - Probability and Statistics (SH602)

AR N N NN

[
.

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

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

. Describe the various measures of central tendency and its application. The following table

represents the marks of 100 students.

Marks 020 [2040 | 4060 | 60-80 | 80-100
No. of students | 14| 18 27 26 15

Find the mean, median and standard deviation of all 100 students.

Explain Baye's theorem. A chain of video stores sells three different brands of DVD

players; Of its DVD players sales, 50% are brand 1 (the least expensive), 30% are brand

2, and 20% are brand 3. Each manufacturer offers a 1-year warranty on parts and labor. It

is known that 25% of brand 1's DVD players require warranty repair work, where as the

corresponding percentages for brands 2 and 3 are 20% and 10%, respectively.

a) What is the probability that a randomly selected purchaser has bought a brand 1 DVD
players that will need repair while under warranty? '

b) What is the probability that a randomly selected purchaser has a DVD player that will
need repair while under warranty? '

Define negative binomial distribution with its important characteristics.

4. If a publisher of nontechnical books takes great pains to ensure that its books are free of

typographical errors, so that the probability of any given page containing at Jeast one such
error is 0.005 and errors are independent from page to page, what is the probability that
one of its 400-page novels will contain.

a) Exactly one page with errors?

b) At most three pages with errors?

In a certain examination test 2000 students appeared in Statistics. The average marks
obtained were 50% and the standard deviation was 5%. How many students do you
expect to obtain more than 60% marks? What are the minimum marks of the top 100
students? Assume that the marks are normally distributed.

, OR :
The daily consumption of water in a certain place follow a gamma distribution with
parameters o. = 2 and B = 3. If the daily capacity of this city is 9 million gallon of water,
what is the probability that on any given day the water supply is inadequate?
The distribution function of a random variable x is
F(x)=1-¢? for x>0
=0 for x<0

a) Find P(x>2)
b) Find mean and variance of the variable x.

(6

[2+4]

51

[3]

(51

(5]




1.
8.

9.

What do you mean by central limit-theorem and discuss its applications.

An electrical firm manufactures light bulbs that have a length of life that is approximately
normally distributed with mean equal to 800 hours and standard deviation of 40 hours.
Find the probability that a random sarople of 16 bulbs will have an average life of (a) less
than 850 hours (b) between 750 to 900.

Define partial and multiple correlation with suitable examples. Write down the properties
of partial and multiple correlation.

10. Raw material used in the production of a synthetic fiber is stored in a place which has no

humidity control. Measurements of the relative humidity in the storage place and
moisture content of sample of the raw material (both in percentage) on 12 days yielded
the following results:

Humidity, X 42 [35 [50 [43 {48 [62 [31 [36 {44 {39 |55 |48

" | Moisture content, Y |12 |8 14 |19 11 |16 |7 9 12 110 {13 11

Verify that it is reasonable to fit a straight line. Fit the straight by the method of least
squares. .

11. Describe the procedure of the test of significance for difference of two properties for

large sample.

12. Six sample of each of four types of cereal grain grown in a certain region were analyzed

to determine thiamin content, resulting in the following data (mg/g):

Wheat |52 |45 |60 |61 {67 |58
Barley [65 |80 |61 |75 |59 |56
Maize |58 |47 |64 |49 {60 |52
QOats 83 {6.1 |78 |70 {55 |72

Does this data suggest that at least one of the grains differ with respect to true average
thiamin content? Use 0.05 level of significance.

OR

A liquid dietary product implies in its advertising that use of the product for one month
results in an average weight loss of at least 3 pounds. Eight subjects use the product for
one month, and the resulting weight loss data are reported below. Do the data support the
claim of the producer of the dietary product with the probability of 2 type I error set to
0.05?

*1 Subjects 1 2 3 4 5 6 7 8
Weight (1)) | 165 [201 |195 198 |155 |143 }150 187
Weight (1) | 161 [195 [192 193 |150 |[141 j146 {183

13. From the following data can you conclude that there is association between the purchase

of brand and geographical region?
. Region
Central | Eastern | Western
Purchase brand 40 55 45
Do not purchase brand | 60 45 55
Use 5% level of signiﬁcanée.

14. Two different areas of a city are being considered as sites for day-care centers. Of 200

households surveys in one section, the proportion in which the mother worked full-time
was 0.52. in another section, 40% of 150 households surveyed had mothers at full time
jobs. At 0.05 level of significance, is there a significant difference in the proportion of
working mothers in the two areas of the city?
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v Candidates are required to give their answers in thexr own words as far as practicable.
v Attempt All questions.
. v The figures in the margin indicate Full Marks.
v Necessary tables are attached herewith.
v Assume suitable data if necessary.
1. In two companies A and B engaged in similar type of industry, the average weckly wage
and standard deviation are given below:
Company A | Company B
Average weekly wage (Rs) | 460 490
Standard deviation 50 40
No. of wage eamers . 100 80
i) Which company pays larger amount as weekly wags?
i) Which company show greater variability in the distribution weeldy wages?
iii) What is the mean and standard deviation of all the workers in two companies taken
together? '
2. State the Jaw multiplication of probability. An Electronics company has an engineering

position open. The Probability that an applicant is capable is 0.7. Each applicant is given
written test and oral examination. A capable applicant passes with Probability 0.9 while
an incapable applicant passes with Probability of 0.4. Find (a) the probability that an
applicant passes the test (b) the probability that the applicant is capable given he/she
“passes the test.

Define negative Bmommal Distribution. If a boy is throwing stone at a target what is the
probability that his 10™ throw is his 5™ hit, if the probability of hitting the target at any
trial is 0.6. Also find the mean and variance of random variable.

Define hypergeometric probability distribution with an example. Describe the conditions
for the binomial approximation to hypergeometric distribution? -

Let X denote the amount of time for which a book on two hour reserve at a college library
is checked out by a randomly selected student and suppose that X has density function,

f(x)=1/2x, 0<x<2
=0 otherwise _
Calculate P(X <1) and P(0.5<X <1.5)

Define continuous random variable with suitable example. Describe the properties of
probability density function and distribution function.

State Central limit theorem with an example. Explain why it is 1mportant in engineering
field? .

A population consists of the four number 2,8,14,20

i) Write down all possible sample size of two without replacement
ii) Verify that the population mean is equal to the mean of the sample mean
iil) Calculate the standard error of the sampling distribution of the sample mean

Define Karl Person coefficient of Correlation and coefficient of determination. What it is
input in analysis.

o8
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10. A house survey on monthly expenditure on food yield following data:

11.

12.

13.

14.

15.

Monthly expenditure (100 Rs) 110 [15 {20 |25 |30 35 140
Monthly income (1000 Rs.) 2 |4 5 7 6 6 5
Size of the family 4 |5 |7 10 |8 11 |4

Obtain the multiple correlation coefficient.

There was a research on voltage supply by Ba Hries supplied by two companies. Both-

company claims that same. But researcher suspects that there is significance difference
between mean voltages between two companies. To test this, she selected independent
samples from both company and in lab test the result were as follows:

Mean | Sample Standard deviation
Company A | 13 3.59V {03V
CompanyB_| 10 {3.1 5V 104V

Test the researcher suspect was correct at 5% level of significance.

Shyam and Co. produces three varieties of certain product: deluxe, find and ordinary. A
recent market survey is conducted for preference of products. The preference was found
as follow:

Product Production

Deluxe 15 |14 |19 |18
Fine 17 |12 |20 |16
Ordinary |16 18 |16 |17

Is there a significant difference in the preference of products test it using ANOVA test.
Use a=5% '
OR

The following are the average weekly losses of worker hours due to accidents in 10
industrial plan before and after a certain safety program was put into operation:

Before |45 |73 |46 |124 33 |57 |83 |34 |26 |17
After 36 |60 |44 |119 {35 |51 77 {29 (24 |11

Use the 0.05 level of significance to test whether the safety program is effective.

Define critical value. A manufacturer claimed that at least 95% of the water pumps
supplied to the ABC Company confirmed to specification. However, the product manager
at ABC Company wasn't satisfied with the claim of the manufacturer. Hence, to test the
claim, the manager examined a sample of 250 water pumps supplied last' month and
found that 228 water pumps as per the specification. Can you conclude that the
production manager is right to doubt on the claim of the manufactures? (¢=0.01)

Describe the Hypothesis testing procedure of Chi-square test of independence for
2x2 table.

The following table shows the number of hours 45 hospital patients slept following the
administration of a certain anesthetic.
7 10 12 |4 (8 |7 |3 8 |5
12 {11 |3 8 |1 1 113 {10 |4
2 15 1|5 |8 |7 17 {3 |2 3
8 |13 |1 7 117 13 |4 |5 5
3 1 17 110 14 |7 {7 11 {8

a) Find sample mean, sample variance and sample standard deviation
b) Compare a value that measures the amount of variability relative to the value of mean
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Tssume suilabie data if necessary. -

IR

What_ate the differéncé_s 4bemee‘n'measdres of central -tendency and measures of
dispersion? The mean and standard. deviation of 20 items is found to be 10 and 2.

respectively. At the time of checking it was found that one jter 8 was incorrect. Calculate

'the mean and standard deviation if: (i) the wrong item is omitted (ii) it is replaced by 12. [6]

boreb
.

2. Define conditional probability. An asseinbljr planf receives its voltage regulators fr_om
* these three different suppliers, 60% from supplier A,.30% from supplier B, and 10% form . .~
. _supplier C. Itis also known that 95% of voltage regulators from A, 80% of these from B,

- and 65% these from C perform according f0. specifications. What is the probability that - [6]
i) Anyone voltage regulatbr'récei\iledv-‘ by . the plant- will perform - according to :
" . specifications ST SR o

ii) A voltage regulator that perform according to specification came.from B
Write the differences and similarities between: Binomial and ‘Negative Binomial

- Distribution. o o A

4. In certain factory turning out optical lenses, there is a small change, 1/500 for any lens to

~ be defective. The lenses are supplied in packets of 10 each. What is the probability that a
packet will contain S . T -

L

J[243]

5

" i) No defective Jens
ii) At least one defective lenses
iii) At most two defective lenses
' OR
Define mathematical expectation of ‘a discrete random vasriable. A probability‘
distribution is given. v
[Xx=x_ |0 1 2 |3 4 5
[pC=x) 026 [025 jO.11 |0.02 025 |0.11

Find (a) P(X 24); (b)) p(0 < X < 4); (c) mean and variance of X
al distribution. Give the condition for normal approximation of

5. Define standard norm g
Poisson distribution. : . . 15]

6. The mean inside diameter of a sample of 200 washers produced by a machine is 0.502 cm

and the standard deviation as 0.005 cm. The purpose for these washers are interned allows

of 0.496 to 0.508 cm, otherwise the washers are

a maximum tolerance in the diameter .
considered defective. Determine the percentage of -defective washers produced by the

machine. Assume the diameter is normally distributed. . :

7. What do you mean by sampling distribution of a sample mean and its Standard Exror?
Explains with example. What would be the variance of sampling distribution of mean, if
sample is taken from finite population? ' ' '




'3 Define the Central Limit Theorem: A sample of 100 mobile battery cells tested to find

_the length of life produced the following results as mean 13 months and standard
deviation of 3 months. Assuming the data 10 be normally distributed by using Central
- Limit Theorem what percentage of battery cells expected to have Average life?
i) Morethan 15 months (i) Less than 9 months
9. Define partial and multiple correlations with examples. Write down the properties of
partial and multiple correlation. ) o ' :
10. An article in weartVol.152, 1992, pp. 171-181) presents data en the fretting wear of mild

steel ‘and oil viscosity- Representative data follow, with x = oil viscosity and y = weat -

yolurne { 10™ cubic millimeters).
[y 240 1181 (193 [155 (172|110
o Ix[1e 194
- i) Fitthe sample linear regression model using least
i) Predict fretting wear when viscosity X = 30

75

4051330

11 Describe the procedure of the test of si_gniﬁcaﬁce for difference of two populaﬁ@n mcan B

“for large sample: -

12. Ten obj_ec;is Werc chosen at random” from the Jarge population and their weights wefe -

" found to be in grams 63, 63, 64, 65, 66, 69, 65, 66.1, 64.5. Tn the light of above data,
- discuss the sugggstioh fhat the mean weightin the population is 65 gm. Use 0. = 0.05.

13. Define :;:hi—s@ér.e dis'ttibution,-Fxﬁm the following data can you 6oncludé ‘that there. is’
_ association between the purchase of ‘brand and geographical region? (Use 5% level of. R

" significance). .~
- . ] o T - Region
. ° . . . . .
Purchase brand 40 55
i Do not Eurchase brand 60 :

14 In & postal survey of 500 households, 230 said that they thought they were being

overchargeg for the public sexvices within their area.

i) Calculate an approximate 99% confidence interval for the poptﬂaﬁon proportion, p, of

households who thought they were being overcharged for public services within their

area. : _
ii) Estimate the size of sample required to estimate the value of p to be within 99%

confidence limits of +0.025.
15. Following data gives the sample records of number of passenger take ticket at the counter
of Bus during oné hour period.
221 S8l 32 36| 62| 57| 25 45| 23} 37
g4 56| 461 6% 261 ag| 63| 364..26 58
60
52

561 58| 58- 291 43| 53}~ 3B 45 221
3| a5) 31| 45| 39} 35 33| 30 €0
sg| 42| 54y 621 52 42 65| 58| 51} 60

53| 45| 31] 53 221 53| 51| 52| 471 59
Find the -
i. Sample mean of Nuirber o passenger . :
i . Sample Standard-ceviation and Ceeificent of variation.
ji Standard error of the sample mean. . . oo
C v Find the §5% and 99% confidence fimit of sample mean

e
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1. What is absolute and relative Measure of Dispersion? Construct a Box plot from the
following data of marks of students as:_ L [1+5]
Marks 10-20 | 20-30 | 30-40 | 40-50 | 50-60
No. of students 2 6 22 13 7
9. State the law of addition of probability. In a taining, the 70% of persons achieved a
rating of Satisfactory. Of those as rated as Satisfactory, 80% had Acceptable Scores on
the personality test. Of those rated as Unsatisfactory, 35% had Acceptable Scores. Find
the probability that an applicant would be a Satisfactory trainee given the Acceptable
scores on personality test. , . - [2+4)
3. Define Negative binomial distribution with its important characteristics. [51
4, A particularly long traffic light on your morning commute is green 20% of the time that
you approach it. Assume that each morning represents as independent trial. {51
i) Over five mornings, what is the probability that the light is green on exactly one day?
ii) Over 20 mornings, what is the probability that the light is green on exactly four days?
5. The distribution function for a random variable X is : ‘ 5}
F(x)=1-¢* forx2>0 ' '
=0  forx<0
i) Find P(X>2)
ii) Find mean and variance of the variable X.
6. Define Standard Normal Distribution with their respective probability density function
and describe its properties. A [5]
7. An article in Wear (Vol.152, 1992, pp.171-181) presents data on the fretting wear of mild
steel and oil viscosity. Representative data follow, with x = oil viscosity and y = wear
volume (10™* cubic millimeters). [51
y [ 240 | 181 | 193 | 155 172 1110 | 113 1 75 94
x| 16 | 94 | 155 ] 20.0 | 22.0 355 | 43.0 | 40.5 | 33.0
i) Fit the simple limear regression model using least
i) Predict fretting wear when viscosity x = 30 . _
$. What are the two regression coefficients and what do they represent? Write the properties
’ L (31

.of regression coefficient. v

9. Define Central Limit Theorem. An electronics company manufactures resistors that have
a mean resistance of 100 ohms and a standard deviation of 10 ohms. The distribution of
resistance is normal. Find the probability that a random sample of 25 resistors will have
an average resistance less than 95 ohms. - o ' - ' sy




10. Define standard error of sample mean. A population consist of the four numbers 12, 19,
13,16 - B B
i) Write down all possible sample size of two without replacement.
- ii) Find standard error of the sample mean.

11. Describe the procedure of the testof significance for difference of two population mean-
for large sample. '

12. In the investigation of a citizens' committee complaint about the availability of fire .
protection within the country, the distance in miles to the nearest fire station was '
measured for each of five randomly selected residences in each of four areas. [s]

Areal | 71515168 ’
Area2 | 114131415
Area3 | 719181718

“Aread | 41631715
Do these data provide sufficient evidence to indicate a difference in mean distance for the
four areas at the = 0.05 level of significance? R

OR
The diameter of steel rods manufactured on two different extrusion machines is being
investigated. Two random samples of sizes ny = 15 and n; = 17 are selected, and the
sample means and sample variances are X, =8.73,5," =0.35,X, =8.68,and s,” =0.40,
respectively. Assume that o,"=c," and that the data are drawn from a normal
distribution. Is there evidence to support the claim that the two machines produce rods
with different mean diameters? Use o= 0.05 in arriving at this conclusion.

13. A random sample of 500 adult residents of Maricopa County found that 385 were in

favor of increasing the highway speed limit to 75 mph, while another sample of 400 adult
residents of Pima County found that 267 were in favor of the increased speed limit.

5]

Construct 95% confidence interval on the difference in the two proportions. [5}
14. Define chi-square distribution. From the following data can you conclude that there is
association between the purchase of brand and geographical region? [51
Region '
Central | Eastem | Western
Purchase brand 40 55 45
) Do not purchase brand | 60 45 55
Use 5% level of significance.
15. The following table shows the number of hours 45 hospital patients slept following the
administration of a certain anesthetic. _ : 8}
711011214 {81713 8 |5 '
i1l 3]8}11j11{13:10}4
4 5 5 8 7 7141 3 2 3
g |13 (1 {7 i17:3/41515
3 1 17010 4 1717 11 | 8

i) Find sample mean, sample variance and sample standard deviation..
ii) Compute a value that measures the amount of variability relative to the value of mean.

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

Necessary tables are attached herewith.

Assume suitable data if necessary.

-

Two different sections of a statistics class take the same quiz and the scores are recorded

below: [6] .

a) Find the range and standard deviation for each section

b) What do the range values lead you to conclude about the variation in the two sections?

c) Why is the range misleading in this case?

d) What do the standard deviation values lead you to conclude about_the variation in two
sections? _ -

Section] | 1 [ 20|20 | 20. 20120 20]20] 20120120
Section2 | 2| 3 21516 [14]15]16]|17 18 | 19

Define dependent and independent events with suitable examples. The—independent
probabilities that the three sections of a costing department will encounter a computer error
arc0.2,0.3 and 0.1 per week respectively. What is the probability that there would be: {6}

i) Atleastone computer error per week A _

ii) One and only one computer error per week -

Write the differences and similarities between Binominal and Negative Binominal _
Distribution. ' : [2+3]
A quality control engineer inspects a random sample of 4 batteries from each lot of 24 car
batteries that is ready to shipment. If such a lot contain six batteries with slight defects. What

are the probabilities that the inspector's sample will contain: [5]

i) None of the batteries with defect?

ii) At least two of the batteries with defects?
iii) At most three of the batteries with defect?

A random variable X has the following probability density function as: 5]

P (4-x)2,0<x<1
f(x)= .
0,otherwise

Find the value of k, using this value of k find mean and variance of distribution.

The breakdown voltage X of a randomly chosen diode of a particular type is known (o be
normally distributed with mean-40 volts and variance 2.25 volts. What is the probability that
the breakdown voltage will be: {5}

i) Between 39 and 42 volts
ii) Less than 44 volts
iii) More than 43 volts
OR

The daily consumption of electric power in a certain city follow a gamma distribution with
a =2 and B = 3. If the power plant of this city has daily capacity of 12 million kilowatt
hours, what is the probability that this power supply will be inadequate on any given day?




7. State central limit theorem. An electrical firm manufactures light bulbs that have a length of
life that is approximately normally distributed with mean equal to 800 hours and standard
deviation of 4 hours. Find the probability that a random sample of 16 bulbs will have an
average life of less than 12775 hours. .

8. What do you mean by sampling distribution of a sample mean and its standard Error? ‘What
would be the variance of sampling distribution of mean if sample is taken from finite

(51

population? [3+1]

9. Define partial and multiple correlation with suitable examples. Write down the properties of
partial and multiple correlation.

10. The following data gives the number of twists required to break a certain kind of forged alloy
bar and percentage of alloying element A present in the metal.

Number of twists 41 |49 [69 |65 |40 |50 S8 §57 |31 [36
Percentage of element A |10 [12 |14 j15 JI3 |12 |13 §14 13 |12

i) Fit the regression equation of number of twists on percentage of element A. Determine
the predicted number of twists required to break an alloy when percentage of element
is 20. : i

ii) Find 99% confidence interval for the regression coefficient (i.e.slope)

11. In a certain factory, there are two independent processes-manufacturing the same item. The
average weight in a sample of 250 items produced from one process is found to be 120 gram
with a standard deviation of 12 gram, while.the corresponding figures in a sample of 400
items from the other process are 124 and 14 respectively. Test whether the two mean weights
differ significantly or not at S percent level of significance.

12. Three trained operators work on production of mew product. The productivity of the-

operators are recorded as below:
Operators Production
1 10 {12114 |16
2 12 [ 11 ] 13 ] 16
3 14 115112} 11

Using ANOVA test whether the difference in average productivity due to the difference in
operators are significant. Use a = 5% '

OR

Define confidence level ‘and significance level: A company claims that its light bulbs are
superior to those of its main competitor. If a study showed that a sample of 40 of its bulbs has
mean lifetime of 647 hours of continuous use with standard deviation of 27 hour. While a
sample of 40 bulbs made by its main competitor had mean lifetime of 638 hours of
continuous use with standard deviation of 31 hours. Does this substantiate claim at 1% level
of significance? ,

13. Write down the steps for testing hypothesis on -difference between two population
proportions for the large sample size.

14. 1072 students were classified according to their intelligence and economic conditions. Test

whether there is any association between intelligence and economic condition.
Economic Condition Intelligence
Excelient | Good | Mediocre | Dull
Good - 48 199 181 82
Not good 81 185 190 106

]

(5]

(3]

(5]

(5]

(6]
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15. The sample of length of life of bulbs from two companies are ‘givcn below:

Length of life (hours) | Company
Al|B
500-600 10] 3
600-700 21| 8
700-300 6 |15
800-900 8 | 12
-900-1000 21 | 4
1000-1100 100] 5
1100-1200 2 |15
1200-1300 12(13]
1300-1400 19 7
1400-1500 9 | 7
1500-1600 3] 4
1600-1700 716
1700-1800 5 |3
1800-1900 4 | 2
1900-2000 1|3

i) Calculate mean length of life of bulbs for company A and company B.
i) Calculate sample standard deviation and sample variance for given data.

iii) Which company's bulbs are more uniform?
L2 2]

(8]
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1. Write difference between measure of central tendency and measure of dispersion and
their importance. The following table represents the marks of 100 students, [6}

Marks 0-20 | 20-40 | 40-60 | 60-80 | 80-100
No. of Students | 14 ? 27 ? 15

If the mode value is 58, find the missing frequencies and the mean of all 100 students.

2. Define multiplication law of probability for dependent and independent events with
suitable examples. The independent probabilities that the three sections of a costing
department will encounter a computer error 0.2, 0.3 and 0.1 per week respectively. What
is the probability that there would be: {61
i) At least one computer error per week?

ii) One and only one computer error per week?

3. Define Negative binomial distribution with an example. How does the negative binomial
distribution differ from binomial distribution? [2+3]

4. A heavy machinery manufacturer has 3840 large generators in the field that are under
warranty. If the probability is 1/1200 that any one will fail during the given year, find the
probability: 51
i) That exactly 3 generators will fail during the given year?

i) That between 2 and 6 are fail during the given year? ,

5. Define the standard normal distribution. Give the condition for normai approximation of
Poisson distribution. [2+3]

6. The breakdown voltage X of a randomly chosen diode of a particular type is known tc be
normally distributed with mean 40 volts and variance 2.25 volts. What is the probability
that the breakdown voltage will be: 5]
i) Between 39 and 42 volts
ii) Between 40 and 43 volts
i) Less than 44 volts

OR :
A probability density function is given by f(x)=Ax (6-x)’ for 0 <x <6
i) Find the value of A ' ,
ii) Find the mean and variance of this distribution

7. Define sampling distribution of proportion with example. 4]

8. The monthly income of a particular group of retailer’s follows a normal distribution with
mean Rs.21,000.00 and standard deviation of Rs.9,487.00. A random sample of size 10
retailers was taken and the mean income is calculated. Find the probability that this
sample lies between Rs.18,000.00 and Rs.27,000.00. [6]

9. Define partial correlation and multiple correlations with suitable cxamples. Write down
properties of partial and multiple correlations. {51

10. The following data gives the number of twists required to break a certain kind of forced
alloy bar and percentage of alloying element A present in the metal. {51

Number of twists 41 |49 |69 |65 140 [50 158 |57 [31 |36

Percentage of element A |10 |12 |14 [15 [13 [12 |13 |14 |13 |12

i) Fit the regression equation of number of twists on percentage of element A.
Determine the predicted number of twist required to break an alloy when percentage

of element is 20.

Pl
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12.

13.

14,

15.

The mean weight loss of n = 16 grinding balls afier a certain length of time in mill shury
is 3.42 grams with a standard deviation of 0.68 gram. Construct 2 99% confidence
interval for the true mean weight loss of such grinding balls under the stated conditions.

Four trained operators works on production of new product. The producnwty of the
operators are recorded as below:
Operators Production
1 1012714116
2 12 111113116
3 14 115 )12 | 11
4 161101717

Using ANOVA, test whether the difference in average productivity due to the difference
in operators are significant. Use a. = 5%

OR
The foliowing are the average weekly losses of worker howrs due to accidents in 10
industrial plants before and after a certain safety program was put into operation:

Before | 45 | 73 | 46 | 124 [ 33 157 | 83 {34 | 26 | 17
After |36 160144 | 119 (351511772924 11
Use the 0.05 level of significance to test whether the safety program is effective.

Define confidence level and significance level. A manufacturer claimed that at least 95%
of the cables supplied to the ABC Company confirmed to specifications. However, the

production manager at ABC Company wasn’t satisfied with the claim of the

manufacturer. Hence, to test the claim, the manager examined a sample of 250 cables
supplied last month and found that 228 cables as per the specifications. Can you conclude
that the production manager is right to doubt on the claim of the manufacturer? (0=0.01)

Define chi-square distribution. A book containing 500 pages'was thoroughly checked.
The distribution of number of error page was given below as:

Number of errors 0 1 21314
Numberofpages | 275 | 138 { 75| 714 | 1

Using chi-square test of goodness of fit, verify whether the airivals follow a Poisson
distribution at 5% level of significance.

The sample of length of life of bulbs frem two companies are given below:
Length of Life (hours) | Company
A B
500-600 10§ 3
600-700 21 1 8
700-800 6 | 15
800-900 8 |12
900-1000 21 | 4
1000-1100 10} 5
1100-1200 2 |15
1200-1300 12 113
1300-1400 1917
1400-1560 917
1500-1600 3 4
1600-1700 716
1700-1800 5 03
-1800-1900 4 | 2
1900-2000 i 3

1) Calculate mean length of life of bulbs for Company A and Company B.
i) Calculate sample standard deviation and sample variance for given data.

iif) Which Company’s bulbs are more uniform?
*k%

[4]

(6]

(3]

B3]

(8]
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1. Calculate the standard deviation from the following data regarding marks obtained by
students in a test: :

Marks: 1 2 13414 5 6 | 7 8
No. of Students | 32 | 41 =57 o3 | 123 [ 83 (46 | 17} 3

What will be thé vatue of éﬁﬂﬁ;&aeviaﬁon if the marks obtaihed'by each of the students’ - s
are increased by one?

2. State Baye’s theoremn. A manufacturer of air-conditioning units purchases 70% of its
thermostats from company A, 20% from company B and the rest from company C. Past
experience shows that 0.5% of company A’s thermostats, 1% of company B’s thermostats
and 1.5% of company C’s thermostats are likely to be defective. An air-conditioning unit
randomly selected from this manufacturer’s preduction line was found to have a defective .
thermostat. Find the probability that company A supplied the defective thermostat. e [244]

[3+3]

9 |

w

Write the differences and similarities between Binomial probability Distribution and
Negative Binomial Probability distribution. ST

4. The number of accident in 4 year attributes to taxi drivers in a city follows Poisson
distibution witk mean 3. Out of 1000 taxi driver, find the approximately the number of
driver with: ‘ 5]

-:.-;

243

i) No accidents in a year _
ii) More than 3 accident m a year

5. Define normal distribution. Give the condition for normal approximation of Binomial

distribution and Poisson distribution. [6]
6. ‘The time required to assemble a piece of machinery is a random variable having
-approximately 2 normal distribution with mean 12.9 minutes and standard deviation of 2 : ' _
minutes. What are the probabilities that the assembly of a piece of machinery of this kind - - e
~will take (a) at least 11.5 minutes (b) between 11.0 to 14.8 minutes? ' _ [41 :

OR

The probability dezsity fumction given by 4
f(x)= ex?B<x<3
0, Otherwise
i) Find the value constant C?
i) ComputeP(}<x<2) - ' »
iii) Find the distribution function : 4 e
7. What do mean by central limit theorem? Write its applicatiéns. 41

8. The lifetime of 2 certain brand of an electric bulb may be considered a random variable
with mean 1208 hours and standard deviation 150 hours. Using central limit theorer, find
the probability that the sample mean of the lifetime with a sample of size 36, is between

1100 kours and 1300 hours. [2+4]



vd

9. Define pa-tial correlation and multipie correlations with suitable examples. Write two
properties of each.

10. Observation on the yield of a chemical reaction taken at various temperatures was
recorded i follows: ‘ ) A
X(°C) [ 150 -[150 }20C |250 {250 |300 150
Y% 754 1812 [855 |89 [905 [96.7 |754

Fit a simple linear regression and estimate value of yield at 200°C.

1. An analysis for pH (acidity) in an rendorn sample of water from 40 rainfalls showed that
mean s 6.7 and s.d. is 0.5. Find 2 99% coufidence interval for the mean pH in rainfalls.

12. As a part ¢f investigation of the collaps: of the roof of a building, a testing laboratory is

given all the available bolts that connec =d the steel structure ot three different positions -

on the rosf The forces required to shear cach of these bolts (coded valuss) are as follows:

Position 1 90, 82, 79, 98, 83, 51
Position 2. . 105, 89, 93, 104, 89, 95, 86
Position 3 - 83, 89, 80 94

 Perform an ANOVA to test at the 0.05 level of significance whether the difference among

the sarnpic meens at the three positions a:= significant.
IR
The following are the average weekly losses of worker-hours due to. accidents in 10
. industrial , lants before and after a certair safety program was put into operation:

45 and 3¢, 73 and 60, 46 and 44, 1% and 119, 33 and 35, 57 and 5%, 83 and 77,
34 and 29, 26 and 24, 17 and 11. Use e £.05 level of significance to test whether the
safety progvam is effective. :

13. Theresul

the follov.ing mble:
’ Two weeks Tour weels
¢ =fore election befors election
].Ez‘;: reoublican candidaie 79 -9
[ For democratic candidate 84 66
[ Cndecided | 37 23

Use the 0.5 isvel of significance to test whether there has been change in opinion during

the 2 wecks between the polls.
14. A manufe-rucec of submersible pumps claims that at most 30% of the pumps require
within the o3t § years of operation. If a andom sample of 120 of these pumps includes
7 which required repairs within the firs: S years, test the null hypothesis p = 0.30 agaiast
the alternative hypothesis P> 0.39 at the £.05 level of significance.

15. The followtig

a preschoot.
38 140 30 135 |39
47 135 |34 |43 |41
32 134 {41 |30 46
55 |39 133 {32 {32
42 {50 |37 {39 {33
40 148 (36 |31 |36
36 141 |43 148 140
35 140 130 146 137
45 (42 |41 [36 |50
43 338 46 136 |31

~an, sample variance 4i:d sampl- standard deviation
- value that maeas :ces the ¢ nount of variability relaite to tae vaiue of m=an

wEF

a) Findsew
b) Cempuis

£ polls conducted two weel:s and four weeks befcrs an election are shown in-

Cata are the ages (in moniks) at whichn = S0 chiidren we:ze first enrolled in

(6]

{4}

—
[
et

{8}
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!n stansncs paper five candxdates obtam the marks as 33, 38 48 59 and 72 Calculate the
*-nean and standard déviation of these maxks If lomarks are added for eaeh atpdent,v@at

- wﬂl be mean and stzndard devxatxon” . :
f 2 Dlstmgulsh between mumally exclusnle and equally hkely events with examples What is

. the use of. Bayes theorem in theory of probability? In 2 college 45% students belong to
Civil, 30% Electronics and remaining to other faculties. The probavility of being top is

5%, 4% and 2% cSpectwely in civil, electronics and others. If this year's result is -

pubhshed what is the’ probabxhty that the topper is form electronics?”

" 3. Define poxsson probability sttn'bunon. Write the condmons for' poisson. approxlmanon
to Binomial Distribution. -- :

" 4. A quality. control engmeets mspects a random sample of 3 batteries from each lotof 24« -

car batteries that is ready to _shipment. ‘If such a lot contain six batferies with slight
defecis, what is the probabﬂm&s that the mspectofs sample will contain. C

i) None of the batteries with defect'?
i) Cnly one of the batteries with defect?

aa}

m) At least two of the batteries with defect"
- 5. Defige standard normal dxstribunon mﬂ1 area property
- 6. The marks. obtamed by IOE smdents in statistics are 50 on average wnh variance 16 If
5000 students have g:ven the exam, find the followm,, ;
a) The number of students securing matks Jess than 407
b) The number of students secunng marks between 35 to 607
. '  OR
Let X denotes the amount of time for which a book on two-hour reserve ai a college
_ Iibrary is checked out by 2 randomly selected smaents and supnose that X has demsity
function fx)=kg 0<x<7 v
0, otherwise
a) Find the value ofk
b) Calcunlate P(X<1)
¢) Calculate P(0.35 X < 1.5)
d) Calculate P(1.5 <X)
7. Define sampling 6_1 tribution of mean. ,
8. Dzfine Central L’n"n Theorem. Ina sample of 16 observations from 2 normal distribuiion
with mean'of 150 and 2 variance of 256, what is (a) P(x <160){bj) P(x >142)

S. What is th dn"erence b—‘*fween correlation and regression? Plot the samph gression lin

oY on X.

30 | 45
1//'\ s
160

e
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10. Wha 4o You mean by comelation coefficient? Show that correlation coefficient les

betmen <1 and +1. . S 4]
-1 Desibe the procedure of the test of significance of difference between two means for |
largzsampie. T : ' B R Y

2. Set u an ANOVA table_for the following dcre production of data for three varieties of e |
- swhey each’ growth on 4 plots’ and state if the variety diffcrcnc;e_s_ gre_sig;jiﬁcénp Use .. -

e Plotofland | Variety of wheat _ ’ . : o
) 1 i 6 "»::’; :..5. . _ 5 “‘_ > . .;'.';" .
2 7 1 5 4 T cE
3 3 ] 3. ] 3 B . .
X & | 7 | 4 |
OR . S

“The followihg random ‘samples are measurement of the heat prOdﬁcing éapac'ity :

(in milions of calories per ton) of specimens of coal from two mines:

[ Mine1 | 8260 | 8130 | 8350 | 8070 | 8340 -
- 7 [ Mine2 [7950 | 7890 | 7900 8140 | 7920 | 7840 |
Use the .01 level of significance 1o test whether the difference between means of these -
two samples is significant. S e e
Whafdo féu mean by chi squafe distribution? The following test gives the information . ‘
for the engineering. students interest with ability in computer. Is there any significant

relationsip between interest in engineering and ability in computer? {51
:."- s Interest in Engineering | Low Average |Hioh | : )
- | Ability in computer | Low | 6 12 32 o
N Average .- | 33 61 | 18 n

Two different types of injection-molding machines are used 1o from plastic parts. A-part:
is considered defective if it has excessive shr age or is discolored. Two random
samples;-each of size 300, are selected and 15 defective parts are found in the sample
Tom machine 1 while 8 defective parts are found in the sample from machine 2. Isit

cascrabdle to conclude that both machines produce the same fraction of defective parts,

1sing @ =0.057 . . [5]

'he following table shows the number of hotrs 45 hospital patients slept toliowing the

dministration of a certain anesthetic. (8]
711012 4 8§ 1 7] 3 815
12 101 3 g 1 111311014
4 5 5 3 717413 2 13
8 B3 17 [17]3{4 573
311 117w 4717 i8]

Find sample mean, sampie variance and sample standard deviatis ,
Comptue a value that measures the amount of variability relative ic the vajue of mean

=
Q
=]

Fxx
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1. The feﬂo‘;‘v‘ing are data on the breaking strength {in powmds) of 3 kinds of material: [2x3}
' [Material T | 144 1181 J200 [187 1165 177 '
Material 2 | 186 194 [ 176 |182 1133 133
» Material 3 [157 [165 | 180 [198 | 175 164
1} Calculate the average breaking strength and the median brezking strength for each
material. . :
1} Caiculate standard deviation and variance for each material.
2. Define independent and mutually exclusive events with an example. An assembly plant
receives its voltage regulators from these thres different suppliers, 0% from supplier A,
30% from supplier B and 10% from supplier C. It is also known that 95% of voliage
regulators from A, 80% of these from B and 65% these from C perform according to
specifications. What is the probability that: [2x3]
1} Anyonc voltage regulator received by the plant wifl perform according to
specifications. .
it) A voliage regulator that perform according to specification came from Band C.
3. Write difference between binominal distribution znd negative binomial distribution with :
suitable examples. T e 2477
4. Among the 12 solar collectors on display at 2 trade show, 9 are flat-plate collectors and o
the others are concentrating cotlectors. If a person visiting the show randomly selects 6 of .
the solar ccllectors to check out, what is the probability that ' [2+2+42]
i} Nox of them will be flat-plate collectors.
i1) At least 3 of them will be flat-plate collectors. 5
ii)At most 2 of them will be concentrating collectors. v
5. Define stagdaid normal distribution. Write down its importance in engineering field. 4]
- The breakdown voltage X of randomly chosen diode of a particular type is known to be
nermally distributed with mean 40 and standard deviation 1.5 volts. What is the
probability that the breakdown voltage will be [6}

) Between'39 and 42 volts
it} At most 43 volis
111} At least 3.9 volts
OR
If a random variable X has a function
fx)=2¢"  forx>0
1] forx <@
Fird (3) Verify that the function is probability density finction
GHP(I<x<3) .
{iii} Find mean and variance
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Consider a raster system with a resolution of 1920 x 1080. How much storage is required

if 24 bits per pixel are to be stored in a device with refresh rate of 50 Hz? Find out the

aspect ratio. [4]
How do you apply symmetry concept while drawing circle? Calculate the point in the
circumferences of the circle having radius 8 unit and center at (+8, 10) using midpoint
circle algorithm. [2+6]
What do you mean by homogenous coordinates? By listing the steps involved, find out

the final composite matrix for performing a rotation by 45 degrees about an arbitrary
point (5, 5) in anti-clockwise direction. Use the obtained composite matrix to obtain the

transformed coordinates of a triangle A(5, 6), B(6, 2) and C@4, 1. [1+5+2]
Explain about 3D viewing pipeline. How world-to-viewing coordinate transformation is
performed? Describe with expression. [5+5]

Write the properties of Bezier curve. A cubic Bezier curve is described by the four control
points. (0, 0), (3, 1), (5, 2) and (8, 1). Find the Bezier polynomial and the coordinate at
£=0.25,0.5,0.75. [3+8]

What is polygon table? List the rules for making error free polygon table. How do you
calculate the spatial orientation of a polygon? [3+2+4]

Compare object space method and image space method. Explain depth buffer method in
detail. Compare it with A-buffer method. [2+5+3]

Find out the total intensity at the centroid of a triangle defined by A2, 1, 1), B(0, 1, 1),
C(0, 0, 1), when illuminated by a point light source of intensity I = 0.6 at (3, 2, 8) using
Phong Illumination model. The viewer is at (4, 3, 8). Assume ambient intensity [a = 0.1
and parameters: ka = 0.5, kd = 0.8, ks = 0.7, take x = §. [centroid: (x1 + x2 + x3)/3,
(y1 +y2 y3)/3, (z1 + 22 +23)/3]. Explain briefly different ways of shading this triangle. [8+6]

Why OpenGL is used? Write the basic command to draw the pixel rectangle and polygon

in OpenGL. [2+4]

* % %
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What are the differences between random and raster display technologies? When do we

prefer them? [6]
2. Write an algorithm for Brescnham's method of line drawing. Digitize a line with end
points (10, 20) and (15, 2) using this algorithm. [5+5]
3. Find the composite transformation matrix for reflection about a line y = mx +c. [8]
4. Describe polygon, Vertex and Edge table. How these terms can be used to construct a
model of Dharahara. [2+2+2+2]
5. What do you underatand by affine transformation? Derive expressions for oblique
projectiman paralle projection. [2+4+4]
6. What is a Bezier Curve? Find the coordinates of Benzier curve at u = 0.25, 0.5 and 0.75
with respect to the control points (10, 15), (15,20), (20, 35), (25, 10) using Bezier
function. [1+5]
7. How back-face detectium method is used to detect visible surfaces? What are it's
limitation? Purpose an approach to overcome it's limitations. [4+2+4]
8. Derive an expression for phong illumination model for light sources. [8]
9. Find out the total intensity at the centroid of a triangle defind by A(2,1,1), B(0,1,1),
C(0,0,1), when illuminated by a point light source of intensity IL = 0.6 at (2,2,6) using
illumination model. The viewer is at (2,3,6). Assume ambient Intensity Ia = 0.1 and
parameters: ka = 0.5, kd = 0.8, ks =0.7, take n=10. [8]
[centroid: (x1 + x2 +x3)/3, (y1+y2+y3)/3, (z1+22+23)/3]
[2+4]

10. What is open GL? How can we use lighting in open GL?

*E%
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" What is compoter graphics? Calculate the total memory required to store a 10 minute

video in a SVGA system with 24 bit true color and 60 fps refresh rate.

calculate the coordinates on the first quadrant of a circle havmg radius 8 and centre

( 10, 10). 4
Itis. necessary to construct curves using parameteric eqnatxons? Jnsnfy Llst down the - -

~ steps for modeling curves using splines.

3.

9. . ,
10. What is OpenGL? How can we draw colored line and polygon using OpenGL?

Reflected the triangle ABC about the line 3X - 4Y + 8 = 0. The position vector of the

coordinate ABC is given A(4, 1), B(5, 2) and C(4, 3).

Describe 3D viewing pipeline. Dernive complete world-to-viewing  coordinate
transformation matrix. '

Why do we use geometric tables and attribute tables for deﬁnmg a polygon surface’7 How

‘do you calculate the spatial orientation of a polygon?
~ What is the limitation of Z-buffer method? How does A-buffer method overcome it,

explain? v
Deérive the expression to calculate the total light intensity in a point.
Compare and contrast between Gouraud and Phong shading model.

* % %k

[2+4]

Write an algorithm for drawing' a circle. Using midpoint circle drawing algorithm, .. .

[4+6]

[4+4]

[3+7]
[3+3]

[3+7]
[8]

- 18]
[2+4]
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Distinguish between Raster and Vector graphics with suitable example.

Digitize the endpoint (20, 10) and (30, 18) using Bresenham’s algorithm. How the
demerits of DDA is addressed in Bresenham’s algorithm.

Derive the composite matrix for rotation about arbitrary point (a, b) in clockw1se directian
with angle (0). Write an algorithm for Cohen Sutherland line clipping algorithm.

What are 3D Rotation and Shearing? Explain with matrix representations. A unit length
cube with diagonal passing through (0, 0, 0) and (1, 1, 1) is sheared with respect to yz
place with shear constants = 2 in both directions. Obtain the coordinates of all the corners
of the cube after shearing.

What is Parametric Cubic Curve and why do you need it? Write down the sten for cubxc
spline interpolation.

What is Wire-frame model and why do ‘we need polygon data table? Explain with
examples?

Describe Z-Buffer method of visible surface detection. Compare this method to other
methods of visible surface detection.

What do understand by diffused and specular reflections and explain in detail how these
terms are included in illumination model?

Define the term illumination and rendering. Write down the steps for phong shading
method.

10. Write down the Open GL syntax to draw basic 2D geometric primitives with examples.

sk

[6]
[7+3]

[6+4]

[3+7]
[3+5]

(5]
[6+2]

[5+5]

[2+6]

[5]
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10. What do you mean call back function? Illustrate with example.
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Compare Raster-scan Display with Random-scan Display. [6]
Write the advantages of Bresenham’s line drawing algorithm. Digitize the Ellipse with
radius R, =12 and Ry = 7 and center (19, 10). [2+8]
Define window and view port. Describe about two-dimensional viewing pipeline with
matrix representation at each steps.
Derive an expression for Perspective projection of a 3D point. Also, obtain perspective
projection co-ordinates for the pyramid with vertices of base (15, 15, 10), (20, 20, 10),
(25, 15, 10), (20, 10, 10) and apex (20, 15, 20) given that z,;, = 20 and z,, = 0. [5+5]
Differentiate between Interpolation and approximation. Explain the process of performing

[3+5]

curve modeling using splines.
How can we model cone or cylindrical like surfaces using boundary representation and

[2+8]

technique? , [6]
Explain Back-face detection algorithm for visible surface detection. Find the visibility for
the surface BED and ABCD where observer is at P(5, 5, 5).

;; PG5, S. 5)
E(0, 2, 0}

[3+5]

B(1,0,-1)

A(L0,1)

Define the term Surface rendering with Illumination model. Derive an expression to

calculate the intensity of Diffuse reflection with necessary equations and figures. How do

you consider the distance to calculate the intensity for Specular and Diffuse Reflection? [2+5+3]
[6+2]

(4]

What is Phong shading method? Can we use this method to reduce Mach-Band effect?

* %k %
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Differentiate between raster and vector graphics. Calculate the frame buffer size (in KB)
for a raster system recording a video for 1 min with resolution of 1280x1024, and storing
24 bits per pixel with a refresh rate of 25 fps. [2+4]
Explain the process of drawing ellipse in a raster graphics. Determine the pixel positions

of following curve in first quadrant using mid-point algorithm. [4+6]

2 2
X
+_y___-—_'

64 36
What do you mean by homogeneous coordinates? Rotate a triangle A(5,6), B(6,2) and
C(4,1) by 45 degree about an arbitrary pivot point (3,3). [2+6]
List down the steps for rotating a 3D object by 90° in counter clockwise direction about
an axis joining end points (1,2,3) and (10,20,30). Also derive the final transformation
matrix. [10]
Mention two important properties of Bezier Curve and find the Bezier Curve which
passes through (0,0,0) and (-2,1,1) and is controlled by (7,5,2) and (2,0,1). [2+6]
Represent the following surfaces by polygon table method and find the normal of surface
S1. [2+5]
B(5,8,6)
A~ £

£

£{12,6,9)

e (258 e

(1,2,3) (8,-3,2)

7 How hidden surfaces can be removed? Explain in detail about depth buffer methods. [8]

8. What is OpenGL? How pixels, lines and polygon is drawn and transformation is

9.

performed in OpenGL? [2+5]

List down different types of object and explain how Phong illumination model is used to
calculate intensity in for these objects along with mathematical expression. (8]

10. Explain in detail about Phong shading. (8]
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Attempt All questions.
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Assume suitable data if necessary.

Define computer graphics. Illustrate about components for computer graphics.
Differentiate between DDA and Bresenhamline drawing algorithm. Explain Bresenham
line drawing algorithm and use this algorithm to draw a line with end points (25,20) and
(15,10).

Write matrix for 2D reflection about axes. Derive the transformation matrix responsible
for the reflection of 2D object about line y+x=0.

Explain with a block diagram about the 3D viewing pipeline. Along with the
transformation matrix, describe how perspective projection is performed?

Find the coordinates at U=0.25, 0.5, and 0.75 with respect to the control points (10,10),
(15,25), (20,30), and (25,5) using Bezier function. Draw your curve with given control
points.

How can a 3D-Dimensional object be modelled? How a normal to a plane of this object is
calculated? :

Explain backface detection algorithm. Determine whether two surfaces of a object with
normals 2i -3j+4k and i+ j-2k respectively, viewed from a direction given by

1—]+k are backface or frontface.

8. How polygon is drawn in OpenGL? How lighting is applied to this polygon surface?

9. Derive the expression to calculate the intensity of Specular Reflection in the presence of

Point light source. Also write the expression for multiple light sources. How do you
consider the distance to calculate the intensity for Specular Reflection?

10. Write down an algorithm for intensity interpolation shading scheme.

*k ¥k

[2+4]

[2+8]
[2+6]

[4+4]

(8]

[3+3]

[5+5]
[2+3]

[8.+4]
(7]
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1. Compare random and raster display technology. [6]

N

How symmetry property of circle reduces omplexity to draw a complete circle. Derive
decision parameter for midpoint circle algorithm assuming the start position as (1, 0)
points are to be generated along the curve path in counter clockwise direction. [3+7]

Use Liang Barsky line clipping algorithm to clip a line starting from (6,100) and ending at
(60, 5) against the window having its lower left corner at (10, 10) and upper right corner

at (90, 90). [8]
Reflect the triangle ABC about the line 3X-4Y+8=0 the position Vector of coordinate
ABC as A(4, 1), B(5,2) and C’(4, 3). 8]

Develop the Matrix to transform an object from Three-Dimensional World Coordinate to
Viewing Coordinate system. A upit length cube with diagonal passing through (0, 0, 0)
and (2, 2, 2) is shared with respect to ZX-plane with share Constants = 3 in both
directions. Obtain the final coordinates of the cube after shearing. [5+7]

Do you agree Polygon Descriptions are referred to as “Standard Graphics Object”, If yes,
Why? If you have three coordinates (X1, Y1, Z1), (X2, Y2, Z2) and (X3, Y3, Z3), then
how do you find the coefficient of Surface Normal N(A, B, C)? [3+3]

Compare the Gouraud shading with Phong shading. Develop the expression for Phong
model considering the intensity attenuation for multiple point light sources with necessary

figures. [6+8]
What is the difference between object space method and image space method for visible

surface determination? Describe scan line method to find visible lines with example. [4+8]
What is OpenGL? Explain Call back function? [2+2]
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1. Distinguish between Raster and Vector graphics methods. When do we prefer them? [6]
2. Digitize the line with end points A(20,10) and B(30,18) using Bresenham algorithm. [10]
3. Clip the line P1P2 with P1(-5,3) and P2(15,9) with clip window having diagonal

coordinate (0,0) and (10,10) using Liang-Barskey line clipping method. [8]
4. Explain the steps required to rotate an object in 3D about a line which is not parallel to

any one coordinate axis. [10]
5. How Geometric iables are used to represent a 3D object? Explain with example. Give

conditions to generate error free table. [8]
6. Explain properties if Bezier curve. Find the coordinate at u = 0.2 with respect to the

control points (1,1), (4,6) (8,-3) and (12,2) using Bezier function. (8]
7. Differentiate image space and object space method for visible surface determination.

Explain scanline method to determine visible surface of object. - [8+4]
8.

(1,10,1) ' (10,10,1)
- /
Y= —
a \p / b :
(lala’l) (10’1-1)

Find out intensity of light reflected from the midpoint P on scan line y = 3 in the above

given figure using Gouraud shading model. Consider ¢ single point light source located at

positive infinity on Z-axis and assume vector to the eye as (1,1,1). Givend =0, K = 1,

L=1.1 =10, Ks =2, Ka=Kd=0.8 for use in a simple illumination model. 12}
9. What is OpenGL? Explain Callback Function. [4+2]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Calculate the size of frame buffer requxred to store a 640x480 B and W video of length 5
minutes without compression. [4]
Discuss the Digital Differential Analyzer (DDA) line drawing algorithm in detail. Also

give its advantages and disadvantages. [8+4]
A triangle A (15, 20), B (20, 30) and C (30, 20) lies inside a window (10, 10), (40, 50).

Find the final image of this triangle after transformmg into the viewport (0, 0), (20, 20).

Show all transformation steps. [8]
Briefly explain various projections? Find the new coordinates of a unit cube 90° rotated

about an axis defined by its endpoints A (2,1,0) and B (3,3,1). [3+7]
Explain vertex, edge and surface table using a suitable example. What are the guidelines

to generate error free table? [5+5]
Explain about parametric Cubic curve? What is Bezier curve? Explain its properties. [2+3+4]
Discuss back face removal algorithm? Describe its limitation. [8+2]
Compare Gouraud shading and phong's shading in detail. [9]
Why Open GL required? Explain call back function. [8]
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1. Differentiate between vector and raster scan systems. [4]
2. Derive and write midpoint algorithm for drawing a circle. [5+5]
3. What are the different steps of two dimensional world to screen viewing transformation?
Describe with matrix representation at each steps. (5]
4. Obtain the end points of the line that connects P1(0,120) and P2(130,5) after cohen-
sutheland clipping. The clip window has the following parameters. [5]
X0, =0, yo . =0, xo_, =150 and yo, =100
Describe three dimensional viewing pipelining. Derive the transformation matrix for
parallel projection. . [4+6]
6. Explain about parametric cubic curve? What is a Bezier Curve? Explain its properties
with examples. [2+6]
7. Explain boundary representation technique to represent three dimensional objects with
suitable example. _ ' [8]
8. Compare object space method with image space method. Explain, How Back-face
detection method is used to detect visible surface. Also explain z-Buffer method. [2+4+4]
9. Define and explain the term ambient light, diffuse reflection and specular reflection with
appropriate mathematical expressions. (7]
10. Explain the method of Phong shading for polygon rendering. (7]
11. Explain about Open GL and call back functions. [6]
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1. What are the differences between random and raster display technologies? [4]

N

How do you apply symmetry concept while drawing circle? Calculate the point in the
circumferences of the circle having radius 8 unit and center at (-5, 10) using midpoint
circle algorithm. [2+8]
What are the conditions for a point clipping? Find the clipped region of the line with
endpoins (5, 130) and (50, 5) in a rectangular window with (10, 10) and (100, 100)
diagonal vertices using Cohen-Sutherland line clipping algorithm. [10]
What is 3D Shearing? Write its matrix representation. A unit length cube with d1agonal

passing through (0,0,0) and (1,1,1) is sheared with respect to yz place with the shear
constants = 2 in both directions. Obtain the coordinates of all the corners of the cube after

shearing. [2+8]

Explain about parametric cubic curves. What do you mean by Bezier Curve? Explain the
properties of Bezier curves. [2+2+4]
Explain how the geometric and attribute information of a three dimensional objects are

stored for the object representation? What are the conditions for error free generation of 4
polygon table? [4+4]
Outline the Z buffer algorithm. List the advantages and disadvantages of the z-buffer
algorithm. [6+2+2]
Explain about dxffcrent types of lighting sources and how these light sources affect the
illumination model? Explain about the intensity interpolation surface rendering technique

by highlighting its pro and cons. Also give example about phong illuminations model.  [3+5+6]
Why GLUT is implemented in OpenGL? What are the applications of OpenGL? [2+4]
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Derive the Bresenham'’s decision parameter to draw a line moving from left to right and - -
having negative slope. State the condition to identify you are in the second region of the
ellipse using mid point algorithm. [8+2]

Write down the condition for point clipping. Find the clipped region in window of
diagonal vertex (10,10). and (100,100) for line Py (5,120) and P, (80,7) using
Liang-Barsky line clipping method. , : [2+8]

Find the transformation matrix the transforms that rectangle ABCD whose center is at
(4,2) is reduced to half of its size, the center will remain same. The co-ordinate of ABCD
are A(0,0), B(0,4), C(8,4) and D(8,0). Find Coordinate of new square. Also derive the

transformation matrix to convert this rectangle to square. , [10]
4. List out the properties of Bezier curve. What is order of continuity? Explain. [8]
5. Explain the significance of ‘'spatial orientation of a surface and polygon tables. Explain

with example. : ' [8]
6. Compare Z-buffer and A-Buffer algorithm. Also write algorithm to find visible surfaces

using scan-line method. [10]
7. Explain the general illumination model. How this model is used for rendering by using

gouroud shading. - _ [7+71
8. Write short notes on: ‘ [5+5]

a) Raster scan display
b) OpenGL

ko
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Consider a raster scan system having 12 inch by 10 inch screen with a resolution of 100
pixels per inch in each direction. If the display controller of this system refreshes the
screen at the rate of 50 frames per second, how many pixels could be accessed per second
-and what is the access time per pixel of the system? [4]

What is scan conversion? Derive the Bresenham’s decision parameter to draw a line with
negative slope and /m/>1. : [2+8]

. Given a clipping window A (10, 10), B (40,40), C(40,40) and D(1040). Using

cohen-sutherland line clipping algorithm find region code of each end points of lines
P1P2, P3P4 and P5P6 where co-ordinates are P1 (5,15), P2(25,30), P3(15,15), P4(35,30),

P5(5,8) and P6(40,15). Also find clipped lines using above parameters. [10]
4. Perform rotation of a line (10, 10, 10), (20, 20, 15) about Y-axis in clock wise direction
by 90 degree. Explain about vector display. [6+4]
Derive the equation for cubic Bezier curve. Also write down its properties. [8]
6. Explain how the 3D object is represented using polygon table representation technique?
Explain any one technique to calculate the spatial orientation of the individual surface
component of 3D object. [4+4]
7. Describe scan line method to find visible lines with example. [10]

8. Under what condition(s) flat shading gives accurate rending? Mention the disadvantage of

intensity interpolation technique and explain Phong shading with necessary mathematical

calculation. Explain the diffuse reflection. [3+1+6+4]
Why GLUT is implemented in OpenGL? Explain OpenGL syntax to draw a
parallelogram having verticals (0.0, 0.0, (1.0,0.0), (1.5, 1.2) and (0.5,1.2). [2+4]
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How much time is spent scanning across each raw of pixels during screen refresh on a
raster system with resolution 1024x768 and a refresh rate of 60 frames per second? [4]

| Mention ‘the disadvantages of DDA method. "Write the complete Bresenham’s line
drawing algorithm and using midpoint circle drawing algorithm calculate the co-ordinate
on the first quadrant of a circle having radius 6 and centre (20,10) [2+4+4]

State the conditions of point clipping. Perform chppmg operation for the following usmg

Liang Barskey line clipping algotithm: [2+6} i
. Clipping window: (Xmin, Ymin) = (2,5) and (Xmin, Ymin) = (35,50)
~ Line: (x1, y1) = (-2,2) and (x2,y2) = (45,40) '
Define window and view .port. Describe three dimension windows to view port
~ transformation with matrix representation for each step. Derive obhqup projection matrix :
_ with necessary assumptions. [1+4+ 3]
- Define Hermite Int°rpolat10n in defining a curve. Use it to find the blending function of a ’
parametric cubic curve in 2D graphics. ‘ [2+6]
Describe polygon, Vertex and Edge table of polygon. How these terms are important in :
computer graphics. - - {8}
Describe z-buffer method for visible surface detection in detail. State its limitation and
recommended method that addresses it.
Calculate the total intensity using phone secular reflection model by considering all type
of light sources. S 8]
Compare and Contract between Gouraud and Phong Shading Model. - : {8}
o Bx2)

10. Write short notes on:

a) Call back function
b) Open GL

Cnmer
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1. Derive decision parameters for midpoint ciicle algosithm a
as (r, 0) and points are to be gen nerated along the curve path in counter clock wise order.
W‘xat is symm try prcpert

2. Explain the two dimensional v*ewmg p}peln& Derive the 2D transformation matrix for
scaling with respect to an arbitrary fixed point.

3. How can you perform three dim sensional rotations of an object about some arbitvary axis?
Explain.

4. What is Geometric table? Construct a Geomeiric table for considaring an object having 3
surfaces formed from 6 vertices and 8 edges. :

5. How can you model a curved surface using po lygons only? Explain the use of polygon
tables for boundary rcpreseﬁtaﬁo&s.

6. What is the difference between ohject space r_.,e‘ihoé and image space method for visible
surface determinaticn ':Ap? n the Z-buffer meth i surface determination.

7. Explain the Phong illumination madel for specular

3. Explain the Gouraud Shading intensity-interpolation schene for polygon-n e_aeiu;r.g.

9. \‘Jhy open GL required? Explain with examples

10. Write shoit notes on:

a) - Applicatiens of computer graphics
b) Two-point perspective projection
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What is the size of frame buffer. required to store a SVGA vnth 24 bit true color video of

10 min without comnressmn’7 . s - [4]
oo 2o Dlg;tlzé the .endpoint (1 10, 18) as, 8) usmg Bresenham’s aIgonthm P e [8] P
3. find the composxtc transformation matrix for reflection about a line y mx-+c. ‘., o - [8]
4. Find the new coordinates of a unit cube 90°-rotated about an axis defi ned b3 / 1ts endpomts .
“A(2l 0}andB(331) ' D : : [8}
5. Why 3D graphlcé is more complex than 2D grap}ucs‘7 Explam wﬂ:h the help of vxevwng A
_plpehne : , _ S . ’i-‘é‘[' 8]
6. Expla'm -about pafamemc ‘cubic curve? Wha‘t is a Bezier Curve" Explam its prOpemes +3+2]:
7. Explain how the geometric and attribute information of a three dimensional objects are *.
stored-for the object "epresentatlon? What are the condmons for error free generation of
polygon table? R : [5F3]
8. leferennate betwcen 1mage space and object space methods of V151b]e surface detection. ‘
Descnbe A-Buffer method of visible surface detection. , [4+6]
- 9. Explam the Gomad shading for polygon-rendering and compare it w1th phong shadmg [(8+2]

" 10. Write short notes on: (any two) [4><2] '

a) Specu;achﬂectlon : - — T P

-b) ‘Midpoint circle decision parameter B
¢) Application of Open GL mn Computer Graphlcs
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Assume suitable data if negessary.

Write Bresenham’s line a]aonthm (you may assume |m| < 1). How the dcment of DDA
algorithm i Is corrected in Bresenham’s algorithm?

;"1’. T3
{743
Calculate all pixels of 4 cucle n the ﬁrst octant, proccedmc to positive X axis dlrcCUOJ o
' Tnu radius =30 and center at” (10, 20).,, = . [10] .
Perform scahng transformatlon to the- tnangle with vertxces A (6 9), B (10 5) C 4,3)
) .,'wnh scaling factors S, = =3 and S, = 2. [Show. the necessary transformahon 'natnx, - [y
How do you perform sheanno operations in 3-D n dxffercnt dlICCUOHS7 Discuss with
: necessary shear matnx S0 : . S (10}
Formulate a matrix that converts ..-D scene described in world- coordinates to viewi’ug
coordinates. L : ' [10]
What are thc object space and imayge space method of hldden surface removal? Describe
back face detection method of hiduen surface removal. - {4+6]
Discuss a constant intensity shadmg method. Mention the advantage of Phong shading
over Gouraud shading. . CoL ) ‘ : {7+3]
Wnte short notes on: (any tiilo) - s N S [5+s)

- 4)- Raster dlaplay and vector dxs; rlay system’ '

} 2-D viewing pipeline.
), Plasma display

2 M
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Define Data and Signal with examples. Sketch a generic block diagram of digital data

communication system for full duplex mode. [2+6]
2. Define a causal system and a stable system. Check whether a system y(t) = x(t) + x(t - 1)
is (i) linear (ii) time-invariant (iii) causal (iv) memoryless system [2+6]
3. State properties of continuous time Fourier Transform. [4]
4. Find convolution between two signals x1(t) = u(t) — u(t-3) and x2(t) = u(t + 4)- u(t). [4]
5. State and explain theorem for noisy and noiseless channel. Briefly discuss about the
measures that are used to characterize the performance of channel. [4+4]
6. a) Why we need modulation? A modulating signal, m(t) = 10 cos(2n 10*t) is amplitude
modulated with carrier signal, c(t) = 50 cos(2m x IOSt). Find the modulation index, the
carrier power and the power required for transmitting AM wave. [2+6]
b) Encode the bit stream 101110001010 using NRZ-L, NRZ-I, Manchester, Bipolar
AML [4x2]
7. a) Discuss briefly on Spread Spectrum communication with neat block diagram. [4]
b) What are the two basic approaches commonly used to packet switching? [4]
¢) Compare all three types of multiplying technique with the application case of each. (8]
8. a) Apply the Huffman coding procedure to determine Entropy, Average Code length,

code efficiency and Redundancy for the following message ensemble
[x] = [x1, x2, x3, x4, x5, x6] and [p] = [0.30, 0.25, 0.15, 0.12, 0.08, 0.10], Take M =2 (8]

b) For a (6, 3) code, the generator matrix is
G=100101
010011

001110
Find (i) All corresponding code vectors (ii) Minimum Hamming distance (iii) Verify
that this code is a single error correcting code (iv) Parity check matrix (v) Determine
transmitted codeword if received code is 100011. [8]
¥k
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Candidates are required to give their answers in their own words as far as practicable.

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

Assume suitable data if necessary.
What are the different types of data transmission technology? Mention advantage and

disadvantage of analog and digital communication system. [4+6]
a) A system's output is given as:
y(t) = 2x(t) + 3, where x(t) is its input. Determine whether the system is LTI or not. [5]
b) Obtain the Fourier transform of a DC signal whose amplitude is unity at all time
instants, and hence, plot its magnitude and phase spectrum. [5]
c) Mention any two applications of Fourier series. [2]

The equation of amplitude modulated wave is given by s(t) = 40 [ 1+0.8cos(2n x10°t)]
cos(41t><105t). Find the carrier power, the total sideband power and bandwidth of the

signal. The value of resistor given is 30 obm. [4+4+2]
What are the needs of line coding in data communication? Given the binary data sequence

1101110111 represent it in unipolar NRZ, polar RZ, Manchester and AMI waveform. [2+2+2+2]
Define multiplexing and write its application system. Explain the operation of TDM and
FDM clearly with diagram. [2+4+4]
What is Spread Spectrum? Explain frequency hopping spread spectrum and direct

sequence spread spectrum with its block diagram. [4+6]

Define block codes. The systematic generator matrix for a (6,3) block code is given
below. Obtain all code words, Hamming weights and minimum hamming distance from
this matrix. [2+4+2+2]

10 0:0 1 1
G=i0 1 0:1 0 1
0 0 1:1 1 0
Calculate coding efficiency of "Khoji Rahechha Desh Le Yek Yug Nayak" using

Huffman coding technique. [10]
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v’ Attempt Al questions.
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v Assume suitable data if necessary.
1. Differentiate between energy and power signals with examples. Determine if the
following system is stable LTI. [5+5]
Yy =x(t)
2. List and describe all data communication parameters that describe the performance of the
System. , . [8]
Explain how we plot line spectrums of a continious time signal and illustrat¢ an example. 8]
. Encode 111000000000000011 using B8ZS and HDB3 encoders. [10)
5. Demonostrate how checksum is used to detect errors while sending a data word of 12, 15,
15,10,5, 2. (8]
6. a) Explain the working principle of FHSS technique. [5]
b) Explain how CDMA works with example. [51
- 7. What are linear block codes? Design a code word of a C(8 4) block code wnh any
. suitable generation matrix. [8]
8. Encode “Jasta lai tastai dhido lai nistai” using welghted Huffman encoder. Also
demonstrate how it is decoded. [10]
Describe with short notes on: (Any Two) [2x4]

a) Double-tone AM

b) Hamming codes
¢) Packet switching versus message switching

-"d) X.25 protocol
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Candidates are required to give their answers in their own words as far as practicable.

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

a) Differentiate data and signal with two examples of each. [5]

b) Explain the }grocedurc of converting an analog signal to d1g1tal Also, briefly explam .
each steps involved. , ‘ [5]

Define periodic and non—periodic signals with examples. | : [2+4+4]

a) Test the stability of the system h(t) = ¢".u(t)
b) Test the given function y(t) = t.x(t) for causality, non causality and anti causahty

How Nyquist theorem applied for a noiseléss channel? Calculate number of discrete
signal content in the channel if a channel has a spectrum of 3 to 4 MHz with signal to.

noise ratio of 24 dB. _ [5+5] .
Explain the operation of CRC-4 with example of error detection. [10]
5. Define line coding. Explain polar RZ and bipolar AMI line coding scheme with example
and compare them. : [4+3+3]
a) How is source coding different from channel coding? . 2]
b) Under what conditions does a linear code become a cyclic code? Explain with the
help of an example. [3]
¢) Explain the concept of convolutional code with the help of a state-transition diagram. [5]

Write down the Huffman Algorithm 'cleaﬂy and find an efficient code word and
efficiency that can be assign to the symbols using Huffman Algorithm for “Kun Mandir

Ma Janchhau Yattri”. . 110]

a) Explain the mechanism of frequency Hopping spread specﬁnm (FHSS). Also,
compare FDM and FHSS using suitable time-frequency graph. [4+3]

b) Explain the “near-far problem” in CDMA. How can it be solved? : [2+1]
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Attempt All questions. .
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Assume suitable data if necessary.

Draw a generic block diagram of a digital communication system used in mobile

telephony and explain each block. Compare analog and digital communication system
[6+2]

with examples.
Explain the properties of causal, non-causal and anticausal systems with example. [10]
Transform. Plot the line spectrums of

3. Explain why we need Fourier
X(t)=12 + 6sin (140mt + 30°) - 9cos(80mt — 70°). [5+5]
Why we need Modulation? Illustrate an example of a 4-bit PCM with AMI encodes. [2+6]
. Demonostrate how CRC-5 works to detect errors in data communication. [8]
What is multiplexing? Compare synchronous and statistical TDM. Describe Frequency
[2+4+4)

hopping spread spectrum and direct sequence spread spectrum with its block diagram.
Construct a (7, 4) Hamming code using a 4x4 generation.matrix for any arbritery
(8]

message.
Encode “Phool ko aankhama phoolai sansara” using Huffman encoder and find the
f10]

transmission efficiency.
Write short notes on: (Any two) [4x2]

a) STP versus UTP

b) Frame relay

¢) 16-Quadrature amplitude modulation
d) Multi mode optical fiver
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Candidates are required to give their answers in their own words as far as practicable.

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

Enlist the advantages and disadvantages of digital communication system over analog
communication system. Discuss the transmission impairments of data communication

system with suitable diagrams and suggest the methods in overcoming attenuation. [3+5]
What are properties Fourier transform? Plot the magnitude and phase spectra of
X(t) =5+ sin(12t + 20°) — cos(16t — 60°) + cos(20t + 40°). [4+4]
Sketch the output of LTI system having impulse response h(t)= e *u(t) (a>0) and
h(t) = e*u(-t) (0). [10]
List different types of digital-to-analog line encoding techniques. Give an example of
QAM-32 in its constelletion diagram. [2+6]
Explain with example how CRC-5 work to detect 3 burst errors. [10]

Define Frequency division Multiplexing. Explain the FDM Multiplexing and
demultiplexing process with neat diagrams. [8]
Design a suitable generation matrix for a convolution code using ¢(3,1,3) architecture and
encode input data stream of (00110). [10]

Design a Binary Shannon-Fano code with a six symbol source with probability
assignment as P(s;)=0.04, P(s2)=0.1, P(s3)=0.1, P(s4)=0.4, P( s5)=0.06, P(s¢)=0.3. Test its
transmission efficiency. [7+3]

Write short notes on: (Any Two) [4x2]

a) Analog versus digital mux hierarchy
b) DSSSH versus FSSH
¢) Optical fiber versus STP
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Candidates are required to give their answers in their own words as far as practicable.

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

Assume suitable data if necessary.

Sketch a generic block diagram of digital data communication system for full duplex

mode. (8]
2. Distinguish between power and energy signals with examples. [8]
3. State the condition for the stability of LTI system. Test the stability of the system whose

impulse response is h(t)=te'u(t) (8]
4. List digital- to-digital line encoding techniques and explain in detail Bipolar 8-zero

substitution and High Density 3-zero substitution techniques. [2+4+4]
5. With suitable mathematical expression, explain double-tone AM technique. [8]
6. Demonstrate how CRC-4 works to trace two burst errors. [10]
7. Differentiate between digital and analog spread spectrum techniques using examples. [8]
8. Define entropy in information theory. Find the efficient code word and efficiency using

Hoffman algorithm using probabilities p(x1)=0.6, p(x2)=0.2, p(x3)=0.1, p(x4)=0.05,

P(x5)=0.05. [8]
9. Explain why channel coding is required in data communication. Generate a convolution

code for a input bit streams of (111011) using a ¢(3,1,3) architecture. [2+10]
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Candidates are required to give their answers in their own words as far as practicable.

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

Assume suitable data if necessary.

Describe the transmission impairments of data communication system with suitable

example.
Define periodic and non-periodic signals with eXamples. Determine whether the -

following signals are periodic or not.
a) X(t)= sinl5nt b) x(t) = sinV2mt ' [243+3]

What are Recursive and Nonrecussive system? Test the stability of the CTI system whose

(6]

impulse response is given as: h(t) = e 'Sin(tu(t) [3+5]

State and explain Shannon-Hartley channel capacity theorem with example. Briefly
discuss about the measures that are used to characterize the performance of a channel. [4+4]
a) An audio frequency signal 10 sin1000mt is used for a single tone amplitude ‘
modulation with a carrier of 50 sih2m X 10°t. Calculate :

(i) Modulation index

(ii) Bandwidth requirement

(iii)Total power delivered if load = 602

b) Encode the bit stream 10010110001 using the following encoding schemes:
(i) Polar NRZ-L
(ii) Polar NRZ-1
(iii)Differential Manchester

a) Explain, how spread spectrum techniques like FHSS and DSSS work? [6]

[253]

[253]

b) Explain the operation of packet switching system. (4]
Considering a% rate, 4-state convolutional code, correct 3 bits errors using the help of its

trellis diagram. [10]

Explain QAM with its transmitter circuit and draw any one constellation diagram for 32-

QAM. - [6+2]

The source of information symbols {A0, Al, A2, A3 and A4} have corresponding

probabilities {0.4, 0.3, 0.15, 0.1 and 0.5}. Encode the source symbols using most efficient

coding scheme and calculate the corresponding efficiency. [10]
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Attempt All questions.
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Assume suitable data if necessary.

Draw a generic block diagram of digital communication system for full duplex mode and
briefly explain the function of each block. [8]

Derive an expression to find even and odd part of signal x(t). Find even and odd part of a

signal x(t) = 0.5(t+1) for-1 <t < 1. [4+4]
State the properties of continuous time Fourier series. [6]
Define LIT system. Determine the range of values of “a” and “b” for the stability of LTI

system with impulse response. h(t) = e* u(t) + c“u(t) [3+5]

A single tone FM is represented by the voltage equation as

v(t) = 12cos(6x10%+5sin1250t). Determine following: [8

a) Carrier frequency

b) Modulating frequency

c) Modulation index

d) Maximum frequency deviation

Applying a% rate, 4-state convolutional code correct errors of two bits with the help of
its trellis diagram. (8]
What is multiplexing and why we need it? Explain FDM hierarchy in telephone system.  [3+5]

What is CRC? Explain 3 bit CRC generator and decoder with example of no error case. [2+6]

Write down the Huffman Algorithm clearly. Find an efficient code word and calculate
efficiency that can be assign to the symbols using Huffman Algorithm using probabilities
p(x1) = 0.5, p(x2) = 0.25, p(x3) = 0.125, p(x4) = 0.125. [4+4]

10. Write short notes on: (Any two) [2%x5]

a) Means of Band width utilization
b) Data communication impairments
c) B8ZS
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7. Explain the rate of switching and compair circuit switching with packet switching.

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

Attempt Alf questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Define transmission Impairment. Compare analog communication system with digital
communication system with appropriate block diagram for half-duplex mode. [4+6]

Explain the linearity and time invariance property of a system with example. Check
whether the following system is linear, time invariant and causal or not.

y()=x(t-2)+x(2-1)
Find the output of LTI system having impulse response h(t)=¢e™;t>0 to the input. [8]

J" O for t<0
x(t)= 1 for Ost<1
L O for 1<t

a) What are the advantages of optical fibers over coaxial cable and twisted pair cable? 3]

[5+3]

b) State Nyquist's and Shannon's channel capacity formula. Find the Capacity of a
channel for a signal with a bandwidth of 3.1 KHz and Signal to Noise ratio of O dB

and comment on it. [2+3+3]
Encode the bit stream 1010011001 using NRZ-L, NRZ-1, RZ, Manchester, Bipolar AMI
encoding technique.
a) Define multiplexing with example. Compare synchronous and asynchronous TDM. [3+3]
b) Generate a CRC-3 transmission code and arialyze its error detection performance with
example.

[2x5]

[2+5]

Consider a five symbol source with probability assignment as P(X,)=0.2,P(X,)=0.35

P(X;)=0.1P(X,)=02,P(X;)=0.15. By using Huffman algorithm, find the source
code for these symbols and determine efficiency of the code.

Describe with short notes: (any two)

1) HD3S coding
1) Packet switching
iii) Designing a codeword of a ¢(6,3) block code with any suitable generation matrix

¥ % %k
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Assume suitable data if necessary.

Define analog and digital signal with example. Explain digital communication system
with general block diagram for full-duplex mode. [2+6]

Explain deterministic and random signal with example. Justify whether unit step signal is
energy signal or power signal. [4+4]
Define LTI system. Find convolution between x(t) = u(t) and h(t) = u(t) and comment on
the result. [2+5+1]

Why we need Fourier transform even we have Fourier series? State and explain briefly
about the properties of Fourier transform. [2+6]

5. Generate a codeword of a c(6,3) block code with any suitable generation matrix. [6]

An audio signal of 10sin1000xt is used for AM with a carrier of 50sin2000007t. [2+2+2+2]

Calculate:

i) Modulation index

ii) Required bandwidth

iii) Total power using load resistance of 800 ohm

iv) Efficiency of AM

For a binary data sequence 1111000111 sketch (a) NRZ-I waveform, (b) AMI waveform,

(¢) RZ waveform and (d) Manchester waveform. [2+2+2+2]

What is spread spectrum? Explain Frequency Hopping Spread Spectrum and Direct
Sequence Spread Spectrum with its block diagram. [2+6]

A message source generates 8 symbols with the following probabilities P(x1)=1/2,
P(x2)=1/4,P(x3)=1/8,P(x4) = 1/16,P(x5) =1/32,P(x6) =1/64,P(x7) =1/ 128,P(x8)=1/128.

Encode the message with variable length binary codes using Shannon-Fano procedure.
Find the transmission efficiency. [8]

10. Write short notes on: (any two) [5%2]

i) UTP versus STP
ii) E-Hierarchy versus T-Hierarchy
iii) Convolutional codes.
sk k
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Assume suitable data if necessary.

Draw generic block diagram of digital communication duplex system and explain each
block. Write down the advantages and disadvantages of digital communication over

analog communication system. [5+3]

Define LTI system. Compute convolution between two signals x(t) =e™.u(t) (a > 0) and

h(t) = e™.u(-t)(a > 0) and plot the resulting signal. [3+6+1]

Check linearity, causality, stability and time invariance characteristics of system

y(®) =2x(t+1) ' (6]

Identify and discuss different data transmission channels. How synchronous transmission

differs from asynchronous transmission? [4+4]
5. What is Frequency modulation (FM)? Explain with suitable equations and waveforms. [2+4)]

Define multiplexing. Compare the merits and demerits of synchronous TDM and

statistical TDM method. [2+6]

What is Data Sw1tch1ng‘7 Clarify the differences between datagram switching and virtual

packet switching. [2+6]
8. Where convolution codes are used? Describe a convolution codes with Y% rate. [2+6]

What do you mean by entropy? Describe linear block coding method with a suitable
example for detection of an error.

10. Explain the general working principle of Binary Huffman Coding Algorithm. Design a

Binary Huffman code with a six symbol source with probability assignment
as: P(s1)=0.0P(s,) =0.1, P(s;) =0.1,P(s,) = 0.4, P(s;) = 0.06 and P(s,) = 0.3.

*%k¥k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
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Assume suitable data if necessary.

Describe the Transmission Impairments of Data Communication system with suitable
examples. [6}

Define stable and unstable systems. Test the stability of the LTI systems whose impulse
responses are given as (i) h(t) = ePuft) (i) h(t) = e~ Mu(t) [2+3+3]
Distinguish between energy and power signal with an example. Justify whether a signal

x(t)= el u(t)(a >0)is energy or power signal. [4+4]

State and explain Shannon-Hartley channel capacity theorem. Briefly discuss about the
measures that are used to characterize the performance of a channel. [4+4]
Encode the Bit Stream 10110001110 using the following scheme. ' [10

a) RZ

b) NRZ-1

c) NRZ-L

d) AMI

e) Manchester

What do you mean by multiplexing? Explain about working mechanism of FDM and
TDM. [2+3+3]

Differentiate between circuit switching and packet switching with suitable diagram. {6l

What are block codes? The generator matrix for a (6,3) block code is shown below.
Obtain all code words. [2+8]

{100:111]
G={0 1 0 :11 0]
loo1:101]

What are Hamming codes? Write the properties of Hamming codes. Visualize a 3-bit

code words as code vector. [2+4+4]
A message source generates 8 symbols with the following probabilities: {6}
P(X,)=1/2, P(X;)=1/4,P(X;)=1/8,P(X,) = 1716, P(X,)=1/32, P(X ) =1/64

P(X,)=1/128and P(X,)=1/128

Encode the message using Huftman code.
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Assume suitable data if necessary.

Differentiate between causal and anticausal signals with examples. Determine the power
and energy for a continuous time signal of x(t) = e‘z'u(t)(t 20) [6+4]

Define periodic and non-periodic signals. Determine if the following systems are linear,
time-invariant, stable and memoryless. [2+3+3]
a) y(t)=[1-e™*'][U(t)] where U(t) is the continuous-time unit step function

b) y[k]=sin(x[k -4])

Define LTI system and impulse response. For the glven signal x(t) =e™u(t)(a > 0), find

and plot the magnitude and phase spectra. [2+2+6]
Briefly discuss about the measures used to characterize the performance of a channel.

4.
State Nyquist's and Shannon's channel capacity formula. [2+2]
5. Define Throughput and Latency. Explain about different types of propagation. [3+5]
. Design (a) RZ (b) NRZ-L (c) NRZ-I (d) AMI waveforms for the data sequences of
111100011100110. ' [10]
7. Define multiplexing and list out its applications. Draw block diagram of Frequency
Hopping Spread Spectrum transmitter and receiver and explain briefly. [4+6]
8. Differentiate between datagram switching and virtual circuit switching technique. Discuss
packet switching taking example of X.25 protocol in detail. , [5+5]
9.- Show the application of hamming distance with suitable example. [4]
10. Write short notes on: [3x2]

i) Linear block coding'
i) Huffman loading
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1. Define noise. Briefly discuss the types of noise. Define thermal noise power density;
calculate the thermal noise power density in Watts/Hz at a temperature of 17°C, the
Boltzmann's constant is 1.38x10"2® J/K. What is delay distortion and how can it be corrected?

Why is digital transmission preferred over analog transmission? [4+2+2]
2. Define energy and power s:gnal Check the signal x(t) = u(t) and x (t) = 8(t) is Energy or

Power type. ) (1+4]
3. Define Linear, Stable, Time Invariant and Causal system with suitable examples. (4]
4. Find the Fourierseries representatior_\_'of the half-wave rectified Sine wave. (4]

- m/"\Tf\f\

-3n 2% -7

5. Find the Fourier transform of the signal x(t) = €™, where (0 < a < ) is real-valued and it}

denotes the absolute value of (t). Define the terms Imear time-invariant (LTI) systems and
impulse response. ©+2)

6. Compare the transmission characteristics and performance '(frequcncy range, bandwidth,
security, flexibility, interference, connectivity) of Optical fiber cable and Satellite
transmission. (6]

7. Given a channel with an intended capacity of 40 Mbps. The bandwidth of the channel is 6
MHz. What signal-to-noise ratio is required in order to achieve this capacity? Also find

number of bits/sample if channel becomes noiseless. [3+2]
8. Explain the working of Pulse Code Modulation (PCM). Draw AMI and Manchester encoding
for the sequence [0 1101000 1]. , . - [443+43]

9. Define multiplexing. Explain the working mechanism of WDM. Differentiate between
synchronous and statistical TDM. How is spread spectrum utilized in CDMA? What are the
advantages and disadvantages of CDMA? [2+242+42+2]

10. How does-ATM differ from frame relay? What are the advantages and disadvantages of
ATM compared to frame relay? _ . [2+3]

11. Why is source coding necessary? Differentiate between fixed length codes and variable
" length codes.- What is the purpose of Huffman's coding algorithm? Explain the general
-working principle of the Huffman coding algorithm. ~ o o [1H14143]

12. Define Dataword and Codeword with suitable example. List the error detection and
correction coding techniques with their application case. ' [2+4]

13. Discuss the concept of redundancy in error detection and correction. Define Hamming
distance? Differentiate between linear block codes and cyclic codes. _ [1+1+3] -
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1. Explain digital communication system with general block diagram. Explain the
advantages of digital communication system over analog communication system. [6+2]

2. Explain the basic properties of systems with examples. ’ [8]

3. Define unit impulse and unit step function. Obtain the Fourier transform of a single sided
exponential function e™. u(t). Also draw the spectrum. [2+5+3]

4. Compare guided and unguided transmission media. Calculate the channel capacity hdving
bandwidth and SNR of 6 kHz and 6 db respectively. [5+3]

5. Define modulation. Why is it necessary? Encode the bitstream 10101111000011 ‘using, '
NRZ, RZ, AMI and Manchester coding. ' [4+4]

. 6. Explain Quadrature Amplitude Modulation (QAM) with transmitter and receiver block =

diagram. < [8]

7. What are the differences between multiplexing and multiple access? Define Time
Division multiplexing (TDM) and explain it briefly. - [345]

8. Define switching. Compare circuit and pocket switching. Draw the X.25 layers and data
formats. ‘ 7]

- 9. Define Information, Entropy and Minimum Hamming Distance with examples. [2+2+2]

10. Define cyclic code. Explain the procedure for determining code vector for linear block

code. [3+6]
k k¥
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1. Differentiate between digital and analog data communication systems with the help of
functional block diagrams. Define transmission impairments.

2. Define casuality and stability properties of systems. What are energy and power signals.

Explain with example.

3. Define LTI system. Find the convolution between x(t) =€ *'u(t), (a > 0) and h(t) = u(t)

4. Define bandwidth, throughput, latency, jitter and bit error rate. Differentiate between

coascial cable and optical fiber.

5 Differentiate AM and FM based on modulation index
signal 20sin27.500t is used for AM with a carrier o

and bandwidth. An audio frequency

f 60sin2m.10%. - Calculate: (a)

modulation index (b) Sideband frequencies, (c) Bandwidth requirements, (d) Total power

delivered with a load of 75 Ohm.
6. Explain polar, unipolar, bipolar and M

generation matrix.

anchester coding with example. Encode the bit
stream 101000111011 using all coding mentioned above.

7 What is block code? Design the code word of a (6,3) block code with any suitable

8. Describe FDMA with example. Explain the digital hierarchy of T-carriers.

9. Write short notes on:

a) Spread spectrum
b) Packet switching
¢) Cyclic codes

* &k

[5+3]

[3+5]

[3+5)

[5+3]

[4+4]

[6+4]

[2+6]
[5+2]
[3x5]
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"a) Bn‘*ﬂy descrlbe about transmlsszon characteristics (‘iequ.,ncy range, attenuznon,

delay and repeater spacing)-of twisted pair cable, coaxia! cable and optical fiber.

b) ‘Describe about the factors, that dﬁtermmﬁ the pe*fonnanfe of achannel?
a) What is line codm,? Wnat are ‘the desired properties of a line code" Encode the bh

stream 01001100011 ‘using the following encoding schemes: Unipolar NRZ-L,

. Unipolar NRZ, Unipolat RZ, Polar NRZ-L, polar NRZ-1 pollar RZ, Manchester, and

Alternate Mark Inversion (AMI) .

'b) Differentiate between PAM and- PWM

&) Define multiplexing with exanple Comv:ue dvncb_roncus and asynchronous TDM.

-b) Explain how DSbS (Dxr-“ct Seque'acu Spread Sp\,cmlm) -achieves bandw;d th

e

spreading.’ _
Differentiate '.*:e?wse azt swzfchméz a.nd_ pa 31{32 witching? Elaborate X.25 s "tchi-._sz.'
a) What is the phchal rneammtr of entropy ené mer*tvo:z its cquatmn ‘waal is al g

condmon for Y"la.) imum and nlrumur“ °*11r0 3
balls are red ,4 ba*Is are v

‘,_ D}'ﬁhzﬁ I L&T__

N

below
L L TBn om0 n T2 3= St
_'b) Determme the Founer transform of Ihc followmg sxgnal x(t). :
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> Define energy and’ power sxgm]s <ith appmpnate mathemancal exnressxons Delermmef T
. whether te followmg dlscrete-nme (DT) signal.is an energy or power s1gnal Also find . ,'

‘ 3nkY -, - S S
- jts cor:espondmgenervy or power x[k] = {cos( -10< } <0 o [2+6]
‘ C 0, otherwise ' §

3. a) Sketch output of mear Time invarant. system having ° 1mpuls=- response

h(t) =¢™ u(t), for a> 0 and input signal x() =u(t)-u(2). ‘{5']

b) Fmd the Fourier Transfo-m of contmuous nme mgnal x(t) e'am for a>0 5]
a) Whatis guided transmission media? What are the advantaaes of optxcal fibers over. . . ...

~ coaxid cables arid twisted pair cables? [1+3]

e

State Nyquist's and Shannion's channel capacity formula 'I'he spectmm of a channel is

in between 3 MHz and 4 MHz. The SNR = 24 dB. Calculate the bandwidth, the
maximum channel capacity using Shannon's formula. Then based on Nyquist's

- formula, - nnd the ‘number of 31,:,nal levels reqmrcd to reach the: maxjmum channel - -
‘ ' capacxty _ : : . . [2+2]
N What ‘are the benefits of modulanon? Explain ASK, FSK and PSK mth mathema}:cal

i expression, example and generation’ circuit. Encode the bit stream 1001101110 using

N unipolar, polar (NRZ-I, NRZ-L, RZ, Manchester), bipolar (AMI) encodmo techniques. [3+7+6]

' ,5 a) How can the use of spread spectrum technique provide security against jamming and
mtercep tion? List the advantaces and disadvantages of spread spectrum. [3+2]

S

% b) Whati lS FDM? Assume a voice channel occupies a bandwidth of 4 kHz. We need to
§ multiplex 10 voice chauzele vmh oua'd bands of 500 Hz using FDM Calculate the
l

requlred bandwidth. : - _ S [2+3)
7 What is swiiching? Dlﬁerennate between d@tagxa:n switching and virtua! circuit
swiiching. : ‘ : [2+3]

'g. 2) What do youmean by entropy? The five symbols from a source and their probabilities
are shown in table below. By using the Huffman aigenthm, find the source code for
these symbols and determine the average code-word lengih and the entropy of the

source. o a : [1+8]
Symbol | Probabiktles
A 0.4
B 03
C- 0.3
D 0.1
i £ G.G3

W'haL axthe advamaaPs o mmta} cmnmumcauon svstem over anaioo commu_catxon"‘ Sk : }
— syst stem? Explain d.gltal commun.canor syswm ‘with the help of block diagram. - . r’)+6] S
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Compare ngnal r'ormnumeaqon W]th ana]og commumcatlon system and explam dlgual

communication system with the he]p of functional block diagram. . [8]

sttmvmsh between energy and power signals. Define mvembzhty of a system Which
propertles (Linearity, Causality, Time i invariance, Stability and Memory) processes by the
following system(i) y[n] = _)x[n]—4x[n—1] (n) y(t) sin(2mx(t)). . o ' [2+6]
Define unit impulse function. What is its significance in signal ana]ysw” Compute the |

3.
- Fourier series coefficients for the signal given below.
| S
1 o
s s & & ; S 558
* 5 - S
- —z i 2 i 4 7
1. - B '
EREUNNNS SR o) A S ——
4. Describe the charactenstlcs and performance of UTP cabies oV er other ou,ded
" transmission medla - v ‘ , [4]
5. State and explain Shannon’s chan.nel capacity theorem. - [4]
6. What is a modulation? Why is it required? Bncﬂy explain the steps involved in encoding
analog data as digital signal. Encode the following bit stream using umponax (NRZ), polar
(NRZ-L,NRZ-1,RZ, Manchester); b]polar(AMl) 10110001110 [4+6+6]
7. What is multiplexing? Explain its application. B - : [4]
8. Compare F DM, WDM and TDM. What are the advantages and disadvantages of CDMA
“technique? [4+2]
9. Whatis switching? Differentiate between circuit and packet sw itching. . (3]
10. Deﬁr: mformation and Entropy. The p;cbabmt} of the five possible cutcomes of an
xperiment are given as: Plx)) = %, I P(x2)=1/4, P(x;)=1/8, P(%4)=P{x5)=1/16. Determine
thu emroc‘, and informetion zatz if there are 16 outcomes persecond. . : [4+6]

PSR NY

Distance and minimum Hamiming dis: wnee. Suppose
min=%. What is the error de‘ecuw and correction cay
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What was the software crisis in the history of software engineering? Discuss the
advantages and disadvantages of waterfall model of software development. [3+4]

Distinguish between user and system requirements. Why does an engineer ensure that

- functional and non-functional needs are in a requirement specification document? [2+4]

9.

10.

1.
12.

What is the importance of SRS document in Software development? Identify and
document functional as well as non functional requirements for “issuing book from

library™. [2+5]
Draw level O and level 1 DFD’s for an online shopping system. [3+5]

What are the different modular decomposition styles used during system design? What is
repository model in software architecture? Explain its advantages and disadvantages. ~ [4+3+2)

Define periodic and aperiodic stimuli in real time system. What are the different tasks to

be performed in real time design process? [1+4]
Discuss about the advantages and disadvantages of software reuse. What is COTS
integration?

What are software components? Explain with examples their interfaces. [3+3]
What is software inspection? Explain. Distinguish between verification and validation. [5+2]

[5+1]

What distinguishes black box testing from white box testing? Are both necessary for

software testing, or is just one sufficient? Justify with a few suitable examples. [5+3]
What is Software Quality Assurance (SQA)? Discuss all the levels of CMMI. [2+5]
Define Version, Variants and Release with respect to configuration management. [4]

%k %
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What are typical software characteristics? Discuss spiral model of software development
in brief.

Prepare a list of functional requirements, level -0 and level -1 DFD for the following
project:

An automated ticket issuing system sells bus tickets. When the user presses the button, a
menu is displayed with potential destination along with a message to the user to select a
destination. Once a destination is selected, users are requested to input their credit card.
Its validity is checked and the user is then requested to input their personal information.
When the credit transaction has been validated, the ticked is issued. [3+2+3]
What is the purpose of use case diagrams? Construct use case diagrams and context level
diagram for a library management system. [2+4+2]
Differentiate between thin client and thick client model. Describe layered architecture for
software.

[3+5]

[3+5]

5. Define real-time operating system. List out some important characteristics of RTOS. [1+3]

6. What are the pros and cons of software reuse? What factors need to be taken care while

10. Differentiate between ISO and CMMI standards for software quality. What are formal

11. What is software configuration management and why is it important? How could you do

software reuse planning? [5+2]

What are the components and component-based software engineering? What are the
advantages and disadvantages of using components?

Explain software inspections and formal methods. Explain the V-model for test-based
software development.

What is the purpose of using different COCOMO models? Explain the COCOMO model
in cost estimation of the software.

[2+3]
[4+6]
[2+4]

technical reviews? Discuss all the levels of CMMI. [3+5+2]

change management systematically in software projects? [2+4]

K%k
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10. Explain formal technical review process. Explain how CMMI model is used to evaluate

11.

"Define software. List the typical software chafacteﬁstics? Justify this statement “software

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

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

Assume suitable data if necessary.

doesn’t wear out”. [1+3+4]

What do you mean by software requirements document? Explam reqmrement engineering
process in detail.

Draw use case diagram for a system illustrating the interactions between a doctor, who
sees patients and prescnbes him medicine and treatments. List some functional and non-

functional requirements in this case.
What is software architecture? Why architecture is important to drive software ‘
development? Explain multi-tier architecture with example. [2+2+4]

Distinguish between a real time and non-real tlme system. What is a data acquisition

[2+6]

[5+3]

[2+2]

~ system?

List the different levels in whlch software reuse may be possible. What are the advantages -
and disadvantages of software reuse? [3+4]
What are the benefits of CBSE? What are software components? Explain with symbols
for components.

Differentiate between verification and validation. Explain how and why the V-model
emphasis software V and V. Discuss various hierarchical level of testing. [2+4+4]
What is COCOMO? What are the different types of COCOMO models proposed? What
is the problem with using lines of code? [1+3+2]

[2+43]

the maturity of a software development. [5+5]

What is the difference between version and variant of a system? Describe change

management process in software engineering.
kkk
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1. What is software crisis? Briefly explain the qualities of a good software. | [3+4]
2. What is a software process model? Explain how both the waterfall model and prototyping
model of software process can be accommodated in spiral process model? [2+6]
3. A restaurant uses an information system that takes customer ordefs, sends the order to the
kitchen, monitors the goods sold and inventory and generates reports for management.
a) List functional and non-functional requirements for this system. . ' | [5]
b) Develop DFD level 0 and level 1 for above scenario. ' = [3+5]
4. What do you understand by control styles in archltectural design? Explain call reference
architecture with suitable example : v [2+4]
5. Differentiate real-time software and other software. E).plam data acquisition system.  [2+3]
6. What are the benefits and problems of software reuse? What factors need to be taken care
for sofiware reuse planning? [3+4]
7. Compare validation and verification. Explain software mspecum process. Explain unit
test, integration test and system test. ' o [4+4+ 3]
8. Define regression testing. Explain cyclomatic complexity as a software metric. [2+3]
9. What is software reliability and how can we measure it? Briefly explain CMM and its
different levels. _ [4+5]
10. Write short notes on: ' 5 [3x3]

a) CBSE (Component Based software Engineering)
b) Version and Release Management
¢) COTSreuse
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_What is FTR? How is Forma! Technical Review (FTR) performed?

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

Attempt All questions.
The figures in the margin indicate
Assume suitable data if necessary.

Full Marks.

‘What is software crisis? What are typical software characteristics? [4+3]

Explain the Prototyping model of software development. What are its édvantages and
[5+2]

disadvantages?
Study the narration for a ride sharing system and prepare analysis and design models as

specified below:

Real-time ridesharing is a service that arranges one-time shared rides on very short notice.
Vehicle owners register to the system as Service Provider and customers register as
Service Seeker. The vehicle registration can be done for motorbike and car only. This

type of service makes use following technological advances:
-GPS navigation devices to determine a driver’s route and arrange the shared nide

-Smartphones for a traveler to request a ride from wherever they happen to be

These elements ar coordinated through a mobile application, which can instantaneously
handle the driver payments and match using an optimization algorithm. When a seeker
needs ride, he/she opens the mobile app which automatically tracks his/her location and
marks as pick-up point. Seeker sets the drop-off point using map. Seeker can also search
the location and set hi/her drop-off point. The system calculates the estimated fare and
seeker needs to confirm the ride. System searches the near by service provides and
displays the information about the provider including the vehicle number and mobile
number. Once the service provider picks the seeker, system tracks the route followed and
calculates the fare once they reach to the drop-off point. Seeker may pay in cash or other
electronic platform like e-sewa. Seeker can provide the feed back about his/her nde and

can also view the ride history.

a) List functional and non-functional requirements for the system. (5]

b) Draw Level 0 DFD. [3]
(5]

c) Draw Level 1 DFD.
Describe software architecture. Explain Client-Server architecture and its importance. [3+4]

What is the role of data acquisition system? Explain the difference between hard and soft
[2+3]

real time system.
What are the main problems with software reuse? List key factors that should be
considered for reusing software components.

Differentiate between verification and validation. What are the types of the faults that can

be uncovered by software inspection? Differentiate between black-box testing and white-
[3+2+5])

box testing.
What is component composition? Briefly explain the use of COCOMO model. [2+3]
[5]

[2+5)
[42)

[3+3]

Explain different levels of CMML

11. Writz short notes on:

2} Nladnlar Aecomnocitinn stvles
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1. What do you mean by requirement elicitation and analysis? List the characteristics,
advantages and disadvantages of Incremental Development Model. [4+6]

2. In a particular college, a sports week needs to be organized you have been assigned a role
of business analyst to design a DFD diagram for the whole system. Assuming the
activities such as online registration, student council, form fill up, sport event venue and
time, score card, rules and regulations, card system and prize distribution. [3+5+2]

a) Prepare the list of process and agents.
b) Draw the DFD up to level 1.
¢) Distinguish between functional and non-functional requirements.

3. Why is architectural design really important? What are the different types of control
styles used by software engineers in designing the architectures? Explain in detail. [2+6]
4. Differentiate between hard real time system and soft real time system. Outline real time
system design process. [2+3]
5. Justify the statement "Advantages of reuse are lower costs, faster software development
and lower risks." What is a design pattern? [3+2]
6. What is a component? Explain the component based software engineering (CBSE)
process in brief.
7. Differentiate verification and validation. Write different types of fault that can be
determined from inspection. : 5]

8. Explain the V-model for software development process. Distinguish between alpha and

[2+4]

beta testing. [5+2]

9. Explain the cocomo model for software cost estimation. [5]

10.2) Define SQA. What are the main objectives of Formal Technical Reviews? [2+3]
b) Define term software reliability. Explain how CMM encourages continuous

improvement of software process. [2+4]

11. Write short notes on: [4x2]

a) SEI Capability Maturity Model
b) Software version, variant and release
Fkk
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a) Define software crisis. How can you say that there was software crisis in late 60s? [5]

b) Explain incremental model. Writes its advantages and disadvantages. [4+3]

DFD level-0 and DFD level-1 for the case study given below. [3+5]
A travel agency wants an Airline Ticketing System to be developed for the office so that

user can easily book flight tickets from anywhere. First of all, the customer enters the
destination and data for the flight. After that, the system displays the available airlines for

the same along with route or available time which is provided by the airlines company.
Now the customer selects the airline which he/she finds appropriate where he/she can either

book the ticket or confirm the ticket. The customer pays the ticket charge either via e-sewa

or transferring the amount to the agency's bank account directly. The customer has to
provide the valid email address to get the notification of booking or ticket confirmation.

a) What is software design architecture and what is its significance in software

engineering? [243]
b) What are the common modular decomposition styles used in architectural design?
Explain. [5]

How is a real-time software different from other software? What is a data acquisition

system? [2+3]

5. Briefly describe advantages and disadvantages of software reuse. What is COTS reuse?  [4+2]
6. What are the different factors to be considered before reusing software components.

Explain. [5]
7. What is verification and validation? Explain their difference. Why is verification and

validation planning necessary in software engineering? [3+2]
8. Write about stub and driver testing. Differentiate between white box and black box

festing. [3+3]
9. Describe Cyclomatic Complexity as a software testing metrics. Use the concept of

10. 2) What do you mean by Formal Technical Review (FTR)? How is a formal technical

Halstead's metrics to compute the program length, program vocabulary, program volume,
potential volume, program level, programming effort and time for the following code. [2+4]
Intx,y, z;

z2=0;

while (x>0)

{

z=ztYy;
x=x-1;

}
printf("%d",2);

[2+4]
[3+3]

review conducted?
b) Describe software reliability an SQA.

11. Describe configuration management planning. [5]

%k %k
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What factors have contributed to the making of the present software crisis? Suggest the
possible solutions to the present software crisis?

Why it is so difficult to gain a clear understanding of what the customer wants? Describe
-the guidelines for the requirement elicitation process with suitable examples. '

Suppose a travel and tour agency needs a software for automating its book keeping
activities. The set of activities to be automated are rather simple and are at present being
carried out manually. The travel agency had indicated that it is unsure about the type of
‘user interface which would be suitable for its employees and its customers. Would it be
proper for a development team to use the spiral model for developing this software?
Justify. , ' .

A company needs to develop.a time Management system (TMS) for its executives. The
software should let the executives register their daily appointment schedules. The
information to be stored includes person (s) with whom meeting is arranged, venue, the
time and duration of the meeting, and the purpose. When a meeting involving many
executives needs to be organised, the system should antomatically find a common slot in
the diaries of the concerned executives, and arrange a meeting at that time. It should also
inform the concerned executives about the scheduled meeting through e-mail. If no
common slot is available, TMS should help the secretary to rearrange the appointments of
the executives in consultation with the concerned executives for making room for a
common slot. To help the executives check their schedules for a particular day the system
should have a very easy-to-use graphical interface. Since the executives and the
secretaries have their own desktop computers, the time management software should be
able to serve several remote requests simultaneously. Many of the executives are relative
novices in computer usage. Everyday morning the time management software should
e-mail every executive his appointments for the day. Besides registering their
appointments and meetings, the executives might mark periods for which they plan to be
on leave. Also, executives might plan out the important jobs they need to do on any day at
different hours and post it in their daily list of engagements. Other features to be
supported by the TMS are the following-TMS should be able to provide several types of
statistics such as which executive spent how much time on meetings. For which project
how many meetings were organised for what duration and how many man-hours were
devoted to it. Also, it should be able to display for any given period of time the fraction of
time that on the average each executive spent on meetings.

a) List out all functional and non-functional requirements of the Time Management

System.
b) Draw a labelled DFD for the following Time Management Software (TMS). Clearly

show the context diagram and its hierarchical decompositions up to level 2.

[3+3]

[3+4]

[6]

(6]
[6]




. Why is it necessary to design the system architecture before specifications are written?

Explain the different methods of modular decompositions with suitable examples. [3+4]
. What are the major technical and non-technical factors that hinder software reuse? Do
you suggest to reuse much software and, if not, why not? [4+3]

. Develop a complete test strategy for the Time Management System (Q.N.4). Document it
in a Test Specification. ’ [4+4]
. What are the importance of quality management in Software Development? Explain

about staged CMMI Model. [3+4]
. What is COCOMO? Calculate COCOMO effort, development time in calendar month,
average staffing and productivity for the software construction process of Q.NA4. State
your assumptions if necessary. [2+6]
10. Write short notes on: [4%3])

a) Real Time Operating System Vs. Non-real Time Operating System
b) Verification Vs. Validation
c) CBSE Process

d) Formal Technical Review
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<Al

1:a) “Walking on water and developing software from specification are easy if both are
. “frozen”. Justify this statement. R :

b) .Assmne that you are the technical manager of software developmentorgahizaﬁon.i A
" client approached for a software solution. The problem stated by client have

7~ uncertainties which lead to loss if: not planned and solved® Which model do- you.

. _suggest for his project? Justify. Explain that model with its pros and cons. .
2. 2) What is requirement engineering? Explain its steps. ‘ '

- you are F?chflib;ﬂ_l?ad of this project, answer the following questions. . . -
M list.out all fumctional and non;ﬁ_;nctio_pﬂ tequirement of the systems
(i) Make project Feasibility Report S o

'3, A customer preseris a cheque 1o dletk. The clerk checks a database containing an- T
ke o whether the account number in the cheque i valid,

- Caiccount” pumbers:

* " whether adequate -balance ‘is there:in ‘the ‘account to. pay ‘the cheque ‘and  whether the . 5 2

* signature is authents. Having

(3]

B

)] For_bén_er-healthc&e facilities in remote areas, Ministry of Health (MOH) launches - .
© Telemedicine project. Through. this. project expert doctor - from central hospital can . 7.
' exaiine patient in .remote places through' video conferencing. MOH propose. to - o

" maintain central server 0 hold all patient records and medical history. Also system .. .

. - should able to manage routine of doctors, appointments and follow ups. Assume that™ - . " o

NOR
O

“done thiese the clerk-gives the customer a-token. The ¢lerk - *-

'+ also debits the customer account by an amount specified on the cheque. If the cash cannot - -
be paid due 1o anerror on the cheque, th cheque is returned: The token number is.

" returnied-on the fop of the cheque and it is passed on to the cashier. The cashier calls out -

" the foken number and the customer go 1o cash counter with the token. The cashier checks -

" ihe token number; takes customer signature, pays cash, enter cash paid in‘a database "

" called daybook and files the cheque. . |

5. 1) Discusshe ifferences between verifioton and validaion.
©'b) CompareandContrast I
(i Unit testing and Integration testing
(i) Alpha testing and beta testing - :

wres? Explein i deails bontstaged CMMI model. e

—e

‘52:‘,“-“.; v




6. a) An application has following: 10 low external inputs, 8 high external outputs, 13

logical files, 17 interface files, 11 average extemnal inquires and complexity

adjustment factor of 1.10. What are- the unadjusted and_adjusted funcnon point ‘

counts"

b) Explain component-based software engmeenng (CBSE) process

7. What is COCOMO? Using standard method, estimate cost of software construcnon "

process of Q.N.3. State your assumpnon clearly before calculatmg the cost estimate.

. Write short notes on followings:

a) Distributed Object architecture

b) Modular decomposition

¢) Hard and soft real time system _

d) Formal Techmcal Revxew and Inspecnon for Q\, b

#**

[3]

(8]
[3x4]
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Assume suitable data if necessary.

Supermandu Maha Nagarpalika is planning to introduce public transportation system with
GPS based online vehicle tracking and smart card based payment system. Imagine, you
are one of the software engineer working on that project. With clear statement of your
assumptions on the system environment and specifications about the system, prepare the
followings: ‘ ' ‘
i) The project Feasibility report [6]
ii) Complete process models including context and two DFDs of level 2. [2+2+2]

What are the characteristics of good software? Explain waterfall mode! for software
development. Also justify why this model is not suitable when we need to deliver

important functionalities of software in short time period. [2+2+2]
a) "Component based software engineering is a reuse-based approach to defining and
implementing loosely coupled components into system.” Justify the statement. [4]

b) Explain why it may be necessary to design the system architecture before
specification are written? Explain in detail about distributed object architecture with

suitable example? [3+3]
How do CMM standard differ from that of ISO standards? Explain in detail about all the
levels in CMM? [4+4]
a) What are the good and bad aspects of LOC and FP based estimation models? [51
b) What makes the client fat or thin? Explain from model perspective. [5]

Explain alpha testing and beta testing of your software product? Prepare a checklist for

software code inspection. [6+4]
Write short notes: [3x4]
i) Adaptor components for components integration
i) Software version, variant and release
iii) Requirements discovery through prototyping
iv) SQA plan

[3x4]

Compare the following:

i) Baselines versus Codeline in configuration management
i) Unit testing versus integration testing
iii) Inspection versus review in software quality management
iv) Real-time versus batch operating system

* k%
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What is software crisis and what is its reason? Describe evolutionary model, in brief,
explaining how it reduces crisis problem. [8]

In a particular school, there are various departments. There are various instructors and are
having direct employment from corresponding departments. Students are admitted to
school and later they choose their subject study program offered through various
departments. The instructors are assigned for particular subject teaching task. Each
department has a  HOD to coordinate to overall activities, including class and lab
scheduling processes. Students have to seat in for semester end exams as a final
evaluation process. Assessment with 'NQ' status students are NOT allowed for final
exam. At least after 8 semesters of such final evaluations, students with clearance form
department, including HOD approval, students become ready for graduation”.

Now, answer the followings. [5+5+5]

i) Prepare the list of processes and agents
i) Draw the DFD for graduation and associated processes

- iii) Depict the relationship between instructor, HOD and Department

Differentiate between thin client model and thick client model Describe multiprocessor

architecture for software. [3+5]
a) Explain the role of real-time operating system. ' [6]
b) Justify the statement "Advantages of reuse are lower costs, faster software
development and lower ris [4]
Compare and contrast: (a) alpha and beta testing (b) black box and white box testing (c)
unit and integration testing. (8]
Give a suitable definition of software quality and briefly describe the rationale for your
definition. Explain with quality attributes for software. [2+3+3]
What is the difference between version and release? Explain why we need Software .
Configuration Management (SCM). [2+4]
"Validation examines the dynamic behavior of software system". Explain this with an
example. [5]
Write short notes on: _ [4x3]
i) COCOMO

ii) Component based software engineering
iii) Non-functional requirements

%k %k %
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What do you mean by prototype? What are the risks if the prototyping becomes
uncontrolled? Explain RAD in brief. [1+343]

Loand
.

2. Briefly discuss all the activities to be carried out in problem definition and feasibility
analysis. [6]

3. Draw TWO DFD diagrams for simple e-commerce site based order processing system.
Assume all necessary and required specifications on your own and state them clearly first.[2+4+4]

4. Explain how is real time OS and software different from non-real time OS and software? (6]

5. In theory, formal verification could be automated if the original specification is stated
completely and precisely. Why is this hard to achieve in practice? Explain. o (8]

6. The CMM rates software companies according to how well they identify and manage
their software processes onto the 5 different levels. Explain any three out of these five
levels. What advantages are there for a company to move up to the top level? (8]

7. Lines of code (LOC) and function pdint counts (FPC) are two measures of the size of a
system. Explain advantages and disadvantages of using these two metrics for measuring

systems. [3+3]
8. Mention the situations in which the software reuse is recommended. What do you mean

by design pattern? [4+2]
9. What are the reasons behind the modern tendency toward the use of Component based

Software Engineering? [5]
10. What are the main objectives of configuration management and version control? What is

code line and baseline inversion management? [3+3]
11. Compare the followings: [3x4]

i) Black-hole vs. miracle in DFD

ii) Consistency vs. completeness in requirements engineering
iii) Traceability vs. Adaptability in reviewing steps

iv) Alpha vs. Beta testing
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What are typical software characteristics? What do you mean by software crisis?
Elaborate. o [4+4]

What are the reasons for software runways? Explain how both the waterfall model of the
software process and prototyping model can be accommodated in the spiral process

model. ' ' [2+6]
What is a behavior model? How does it differentiate from data model of the same

system? Explain with examples and model. [3+3+2]
How many levels are there in CMM? Explain in detail about all the levels. [2+5]

5. Why software quality standards are needed? What are the metrics for software project

size estimation? Discuss cyclomatic complexity with suitable example. [2+3+3]

Compare and contrast Verification with Validation. What do you mean by critical
systems? How does partitioning augments in V and V process? Explain with
example. ' [4+2+2+2]

"Survival of the fittest" is valid to software industry in today's competitive market.
" Explain the statement in the context of issues modem software configuration management -

must address nowadays. : [8] -
Differentiate between functional testing and structural testing. A web enabled system with

a robust back-end database estimated to be of about 200 KLOC when complete.
Assuming the system will work in semidetached mode; calculate the effort required per

~ month, the development time, average number of staff required and he productivity rate.

Consider COCOMO-2 for reference. [5+3]
Compare the following: o _ [3x5]

i) Client server vs Distributed object architecture

ii) Real time vs Non-real time operating system

i1l) Walk through vs Inspection in testing process
Kk
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Explain why the waterfall model of software development is not an accurate reflection of

software development activities. Explain better alternative model. [10]

Give your view on requirement engineering and requirement specification. [10]

What is behavior modeling in systems analysis process? Illustrate with a sample model

diagram of any web-based transaction portal system. [5]

Explain the versioning process in the context of configuration management with all the
associated components. : [5]

How the modular decomposition concept is practiced in system design processes?
Illustrate with your own example of a second level DFD. : - [4+6]

What specific considerations are to be made while designing typical software to be
operated in real-time environment? Explain. . [5]

Prepare a brief notes on design pattern with statement of their benefits. (51

8. What is verification planning? Why such planning is required? What are the different

10.
11.

steps involved in it? Explain. [8]
What is exception and error testing in the context of system implementation? [5]

What is COCOMO? Illustrate the calculation with an appropriate example. [5]

Write Short notes on: (any three) [4x3]

a) Software testing metrics
b) CMM level

¢) Statistical quality assurance
d) CBSE
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Why it is so difficult to gain a clear understanding of what the customer wants? What are the

guidelines for the requirement elicitation process? . [4+4].
Explain details about-current model of software process. Explain why the waterfall model of

the software process is not an accurate reflection of software development activities. [4+4]
Read the case mentioned hereunder carefully and: [5+3]

a) Make DFD level 1 for the system

b) What do you mean by DFD balancing in the given case? A
A customer visits an online movie portal. He chooses DVD movies from three different
categories: Sci-Fi, Classical and Romantic and places the order for the same. He is
supposed to be able to make online payment using his bank details. Upon successful
transaction he is expected to receive confirmation through his e-mail.

Explain why it may be necessary to design the system architecture before specifications are

written. Explain client-server architecture with appropriate example. [4+5]
How do real-time software and operating system differ from non-real time software and
operating system? Describe Data Acquisition System. [4+4]
What are the benefits of CBSE? How closely code generation feature of case tools are
associated with CBSE? Explain. : [3+5]
How does the SEI CMM ensure quality aspects of .any complex software under
development? What are the differences between 1SO and CMM? _ : [4+3]

What is COCOMO? Calculate COCOMO effort, development time in calendar month,
average staffing and productivity for project of application program that is estimated to be
49 200 lines of code. ebtded bec [3+5]

Establish the chronology among component, release unit and integration testing. Also write

distinctive notes on their testing. [3+4]
[3x3]

- a) Software Requirement Specnﬁcatlons (SRS)

~ ¢) Change management

b) Generator based reuse
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