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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.
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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] °



~
&C
S§ 37 TRIBHUVAN UNIVERSITY ;ﬁ;;l;;“-"‘--m
INSTITUTE OF ENGINEERING Level BE Full Marks

New Baek (2066 & Later-Batchy

80

'Examination Control Division | Programme | BEX, BCT Pass Marks

32

2071 Shawan Year/Part [ 1I1/1 Time

3 hrs.

Subject: - Computer Organization and Architecture (CT603)
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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.
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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
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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.

£

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
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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.
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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
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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?
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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




