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theorem - Cauchy’s Theorem - Sylow’s theorem - Finitely Generated Abelian
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SYLLABUS: MATHEMATICS
UNIT- I

REAL ANALYSIS

Cardinal numbers - Countable and uncountable cordinals - Cantor’s

X A=

diagonal process — Properties of real numbers - Order - Completeness of R-

Lub property in R-Cauchy sequence - Maximum and minimum limits of

sequences - Topology of R.Heine Borel - Bolzano Weierstrass - Compact if

and only if closed and bounded - Connected subset of R-Lindelof’s covering

=N

theorem - Continuous functions in relation to compact subsets and

é connected subsets- Uniformly continuous function — Derivatives — Left and é
! right derivatives - Mean value theorem - Rolle’s theorem- Taylor’s theorem- !
é L Hospital’s Rule - Riemann integral - Fundamental theorem of Calculus —
! Lebesgue measure and Lebesque integral on R’Lchesque integral of

Bounded Measurable function - other sets of finite measure - Comparison

of Riemann and Lebesque integrals - Monotone convergence theorem -

Repeated integrals.
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Pulse function, amplitude=A, period=T, pulse width = TP
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SYLLABUS: MATHEMATICS
UNIT- Il

FOURIER SERIES AND FOURIER INTEGRALS

Integration of Fourier series - Fejer’s theorem on (C.1) summability at
a point - Fejer’s-Lebsque theorem on (C.1) summability almost everywhere
— Riesz-Fisher theorem - Bessel’s inequality and Parseval’s theorem -
Properties of Fourier co-efficients - Fourier transform in L (-D, D) - Fourier
Integral theorem - Convolution theorem for Fourier transforms and Poisson

summation formula.
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PG TRB MATHEMATICS 2020 - 21
QUESTIONS - UNIT - III

FOURIER SERIES AND FOURIER INTEGRALS

1. The fourier integral f(x) is represented as,

A) f(x) = [ [AQD) cos(Ax) + B(A) sin(Ax)] d&; V » € R
B) f(x) = [."[A(A) cos(Ax) + B(A) sin(Ax)] dA; V x € R
C) f(x) = [ TA(2) cos(Ax) + B(A) sin(Ax)] dA; ¥ » € R

D) f(x) =2 [~ [A(2) cos(Ax) + B(A) sin(Ax)] dA; ¥ x € R

2. The fourier integral is useful for
A) Periodic function B) Non-periodic function

C) Lograthemetic function D) Discontinuous function

3. The fourier integral formula decomposition for
A) Periodic function into non-periodic function
B) Non-periodic function into periodic function
C) Non-periodic function into harmonic function

D) Harmonic function into periodic function
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4. f(x)= e™ , x>0,K>0 then A(w)

A) 2 Kim (K2w?)

C) Wir (K2+w?)
[
5. 1 (%) {;,0 < x < m then B (w)
O;x>m
A) (1-cos W) /w
C) (r/2-(wwm /w
.. (1x| < 1.
6. The fourier integral of f(x) = {0 x| <1 is

A) fooo(Z sinwx/nw)coszdw

C) [ 000(2 sinw/nw)coszdw

2|x|<2i

7. The fourier integral of f(r) = {0 lx| > 2

A) fooo(4 sin wx /mw)coswxdw

C) f_oooo(4 sin 2w /tw)coswxdx

8. If A(w) is zero then given function is
A) Even

C) Neither even nor odd

9. If B (w) is-zero in given function is
A) even

C) Neither even nor odd

www.tcaexamguide.com (35665 35080; 9786269980; 76399 67359;

B) 2 wim (K?+w?)

D) K/ (K2+w?)

B) (1-(coswm/w0)

D) 1+(coswm/w

B) fooo (sinwx/mw)coszdw

D) f0°°(2 sinww /tw)coszdw

B) fooo(4 sin 2w /nw)coswxdx

D) [~ (4 sin2w/nw)coswxdx

B) odd

D) bothaand b

B) odd

D) bothaand b

d3602 68118 )
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SYLLABUS: MATHEMATICS
UNIT- IV

DIFFERENTIAL GEOMETRY

Curves in spaces - Serret-Frenet formulas - Locus of centers of
curvature - Spherical curvature - Intrinsic equation — Helices - Spherical
indicatrix surfaces — Envelope - Edge of regression — Developable surfaces
associated to a curve - first and second fundamental forms - lines of
curvature - Meusnieu’s theorem - Gaussian curvature - Euler’s theorem -
Duplin’s Indicatrix - Surface of revolution conjugate systems - Asymptritic

lines - Isolmetric lines — Geodesics.
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SYLLABUS: MATHEMATICS
UNIT- IV

DIFFERENTIAL GEOMETRY

Curves in spaces - Serret-Frenet formulas - Locus of centers of
curvature - Spherical curvature - Intrinsic equation — Helices - Spherical
indicatrix surfaces — Envelope - Edge of regression — Developable surfaces
associated to a curve - first and second fundamental forms - lines of
curvature - Meusnieu’s theorem - Gaussian curvature - Euler’s theorem -
Duplin’s Indicatrix - Surface of revolution conjugate systems - Asymptritic

lines - Isolmetric lines — Geodesics.
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SYLLABUS: MATHEMATICS
UNIT-V

OPERATIONS RESEARCH

Linear programming - Simplex Computational procedure - Geometric
interpretation of the simplex procedure - The revised simplex method -
Duality problems - Degeneracy procedure - Peturbation techniques - integer
programming - Transportation problem — Non-linear programming — The
convex programming problem - Dyamic programming - Approximation in
function space, successive approximations - Game theory - The maximum
and minimum principle - Fundamental theory of games - queuing theory /
single server and multi server models (M/G/I), (G/M/1), (G/G1/I) models,
Erlang service distributions cost Model and optimization - Mathematical
theory of inventory control - Feed back control in inventory management -
Optional inventory policies in deterministic models - Storage models -
Damtype models - Dams with discrete input and continuous output -
Replacement theory — Deterministic Stochostic cases - Models for
unbounded horizons and uncertain case - Markovian decision models in
replacement theory - Reliability - Failure rates - System reliability - Reliability
of growth models — Net work analysis - Directed net work - Max flowmin cut
theorem - CPM-PERT - Probabilistic condition and decisional network

analysis.

MEE BB R R R R R R EN

0044
¢

0044
¢

0044
¢




.FO © an il"' |i
s thg wo wan T . yhen de ks
ol

pnlthony  axked Avceontats
| bo ama,hd

e mr,ﬂ,f&ﬁma pmk(uv\a\ :
| e The °
| applé catton 9& eathemattes  and - seentrfrc
 method °
etho do rm«of)%w“ja @PL”Mem was  (alled op@n@H’ow

neseanth -
e T :
) AQ&YIH’“@VC O/Ppmcwb 45 dextafon

!

 pnodke® that
r\% Aokt g0 detevmnes oW bost 4o opoate
o A%W undet  Condtfons 5{ aupcaﬁ’nﬁ < conte |

nesounld |

Fonnmulatfon 9
Og OPQJLCUH OVLCIQ leneasn memm%

Pm\o(u\n ,

, TEACHER’S CARE ACADEMY
; . No.38/23, vaigunda perumal Kol Sannathi Street,
- parample - T RANCHIPURAM - 631502,

\ Cell: 9565535080, 9785259980

o Conwldet a Amw mcmu%adum moum"(\% Yo

p;wéwm A & B
e TwD |

vake o These  pawducks . |
CVgagn  unib o preedaet

of R, and @ unit of Ry g’BﬂWﬁ&tw’FDg‘

A navu‘?nu | unit

R, and 3 unfk of R,




s The www%aduﬂv\ Ao b’u/\i'-haGR‘amd

12 untks  of Re aodable .
° The  man faduren alio makes o pawfer of
- Re. b pn wnk g produck A sdd

- Rs.-%5  per wew & Oﬁ p;nociuw B Aold.

at) Pnoauwh Ad B

produted  nespedktuely ( Wihich makes | the oleeton
TEACHER’S CARE ACADEMY
No.38/23, Vaigunda Perumal Koil Sannathi Street,
KANCHIPUR A - 631 502.
3E040, 9785259980

bun  Objekive & o maximize e proftt .

So, max z = b 45, | (objeckive  funchon),

But  We hawe  Some - neshpckon  ( Limuckedines )

& on Reouwies R, § K2
A reqes L ek ef R, & 2 uwnth of R,
B sequies Vuntt o R, g2 3 wark o] R.

But 5 ¥he dotad cww%a/lof’/h“%a o4 Resouwiess

R, & Ra [ave 5 & 12 unrks  nespeckively .

So, We  fhawe Xix Ay £5

23 4 BNy & 2 (wm""‘afm‘)

P ¢ \ x 9 O\@V\,D.GA V)u./VY\bQXS go fx\;'xle_b )
Y

( non - ne@cxh’va Ccons v ink)




o

05 the ?ﬁ«ﬁ%(ﬂ/\m B fortmulaty et
s the dewston  ventb
Adeno
Lok ‘3(\‘)%2
nurber 6] ,wad,u)rs A & B

Mmoo 7 = b +5%o.

TEACHER’S CARE ACADEMY

No.38/23, Vaigunda Perumal Koil Sannathi Stree
s KANCHJPURAM - 631602.
Sub B o

(e":9566535080,9786269980
%4“* 9(2 éLE;

224 %2 212

Y»&%TQIV&ﬂj)
iy Ao 20 Cren Qnegatve (o
(W -
4 o)
Cvion = V‘Qﬂ abfye  nestaickon)

| bl o,
p Mnean  priogrammetng - PrC
o,
% = a Wnean objerve A

Winean  Covwbrat olects fory

— A

n@’@a;h”vﬁh'd topwinaints  on oll  oled
~ ion -
\/Mf’a&)lﬁf'

Skeps k(WA Hae  Lpp)  pommulate  LOP -

V. vasutole .
T . rdentrhy the decitn

1=

. thon,
wWoawke  dne  objeckive  fun

)

W oglabe  de  orwhnatnds,

|

. Anounds S
Xodl wiseke +the non - ne%ﬁhve ond, yge
Al deuston  voutable .




QMAH’O\M )
A TEACHER'’S CARE ACADEMY
Sub o QAW+ D Rg L 0y No.38/23, Vaigunda Perumal Koil Sannathi Street,
‘ KANCHIPURAM - 631502.

ANy & By L 2y, Cell: 9566535080, 2786269580

WMo Ny 20,

A) None @%

Ao a u,m@\‘\m Jo s v LC)"I«Y\&/\"V\,{'\'Q&AX
e abbve .

So\. Solukon mnany goluHoW .

MORZ = bX, +5Ko,
Swipjeck do K ¥ X &5
30, 2%, £\
Nyiode 20,
\Q) oy o Lnfope ® has Ne Sdukon’ ) ‘Imgmﬂd»x Wy Nent .
30 . wany o\,

MoK T = K=Ky s, = 2%e BB
TN - oy 272

R, oN, 2O,
Q) hay o wnigue ). (%) has unbbuwnded o) Whas ey Nom
| M%ﬁ«dk;so\
@MW‘ 7z Wt B, Sub e ?‘M»\»4'ﬁ(z >0,
39,4 4Ny L2y
Ny oKy 20,
@) o vw Aoluron |99 vou wnge Qsot, ) o m%mil& ) Novie,
Sol
@ min i = Ny +3%g tub o 5Nt 4N 220,
I AMe Loy,
Ay o 20,
@ Z=A W) =5 W =5 o Z2=45.




© o % A 43R, Subfe do DA Bn L.
3 r2%, L2,
%19%2 ZD
2, \ N
Watte  How wony  Inkal  badt feasble golkons o
b mgpvenD .

@) A o) b s dyz.

@ Maw Z = \on X 12%y  Sub o 2, x ANy L5
¥ 1
wWatte  Hows wounny  fafHal bosie {eaprBle polurbn for T3 hptera]

@ 3.
(& 20 A V) &

7 ya
min Z = 8%, ~ by sub 4o, A =Np &k
o, =30, £9
ml?’kqﬁ —20'

| | "
) Wy boundod b ow Lm\aOU«V\ﬂEﬂO\ ¢y None- D()
Acastble  negfon fearible TEFCR oloove

w;\»z: QN | A, SUb D Aot Mg £ 3

i Ny £
TEACHER'S CARE ACADEMY 2 =5

- ‘~5s ,,3;8/:23, Vaigunda Perumal Koil Sannathi Street, AL unYes vt O ed
L CKANCHIPURAM - 631 500

- CHT956633508T, 374620 < 40y Ny 2.0
@) Yoo No Bl by hms untpie so) ) Trjtnite V- of (dy Nene,
| So\ "
An  LPP has a unfque Solukion  and  the %W
y QY - dod O Ne sugion g,cl& Nont .
(@ boundod by vrlobun enrst
@ Ao LPP hos A wu"cv»L Lolulon  and the %Wf\ok neafcm
%)

a) CeonveR & Concave ) Unbbunded @) o ne




TEACHER’S CARE ACADEMY

38/23, Vaigundaperumal Koil Street, Kanchipuram-1
Mobile : 95665 35080, 97862 69980
Help Line Numbers : 9360268118,7639967359

Mathematics

Functional Analysis

PG TRB
2020-2021 >

Website : www.tcaexamguide.com Mobile App : tcaexamguide



AAANANAAAANANANANANANANAAAANANAAANAL

SYLLABUS: MATHEMATICS
UNIT- VI

FUNCTIONAL ANALYSIS

Banach Spaces - Definition and example - continuous linear
transformations - Banach theorem - Natural embedding of X in X - Open
mapping and closed graph theorem - Properties of conjugate of an operator
- Hilbert spaces - Orthonormal bases - Conjugate space H - Adjoint of an
operator — Projections 12 as a Hilbert space — 1P space - Holders and
Minkowski inequalities - Matrices — Basic operations of matrices -
Determinant of a matrix - Determinant and spectrum of an operator -
Spectral theorem for operators on a finite dimensional Hilbert space -
Regular and singular elements in a Banach Algebra — Topological divisor of
zero - Spectrum of an element in a Branch algebra - the formula for the

spectral radius radical and semi simplicity.
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UNIT-6
FUNCTIONAL ANALYSIS
QUESTIONS

1. If Nis anormed linear space then the normis a
A) Continuous function on N
B) Jointly continuous
C) Unbounded
D) None
2. If Nis a normed linear space then
A)lixll =1yl > llx =yl
B) Illxll =1yl < llx =yl

Q) xll + llylll < llx = yll
D) None

3. If Nis a NLS every convergent sequence is a
A) Continuous
B) Bounded
C) Cauchy sequence sequence
D) None
4. Every Cauchy sequence in a NLS is
A) Bounded
B) Unbounded
C) Constant

D) None
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5. A Cauchy sequencein a NLS is
A) Convergent
B) Need not be convergent
C) Unbounded
D) None
6. A complete NLS is called a
A) Banach space
B) Hilbert’s space
C) Vector space
D) None
7. ANLS N is said to be separable if it has a countable
A) Subset
B) Separable subset
C) Dense subset
D) None
8. TheNLSl,, 1<p < are
A) Separable
B) Complete
C) Compact
D) None
9. The space l is
A) Separable
B) Not separable
C) Complete
D) None
10. Every complete subspace M of NLS N is
A) Complete
B) Closed
C) Not separable
D) None
11. If M is a closed linear subspace of a NLS the the quotient space N/M is a NLS with the
norm of each coset x+M defined as ||x + M|| = inf{||x + m||; m € M}ifNisa
banch space then
A) N+Misa NLS
www.tcaexamguide.com (95665 35080; 9786269980; 76399 67353; 93602 B8NS )
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SYLLABUS: MATHEMATICS
UNIT- VII

COMPLEX ANALYSIS

Introduction to the concept of analytic function - limits and continuity -
analytic functions - Polynomials and rational functions elementary theory of
power series — Maclaurin’s series — uniform convergence power series and
Abel’s limit theorem - Analytic functions as mapping - conformality arcs and
closed curves - Analytical functions in regions - Conformal mapping - Linear
transformations — the linear group, the cross ratio and symmetry - Complex
integration - Fundamental theorems - line integrals - rectifiable arcs - line
integrals as functions of arcs - Cauchy’s theorem for a rectangle, Cauchy’s
theorem in a Circular disc, Cauchy’s integral formula - The index of a point
with respect to a closed curve, the integral formula - higher derivatives -
Local properties of Analytic functions and removable singularities- Taylor’s
theorem - Zeros and Poles - the local mapping and the maximum modulus

Principle.
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SYLLABUS: MATHEMATICS
UNIT- IX

STATISTICS - |

Statistical Method - Concepts of Statistical population and random
sample - Collections and presentation of data - Measures of location and
dispersion - Moments and shepherd correction — cumulate - Measures of
skewness and Kurtosis - Curve fitting by least squares — Regression -
Correlation and correlation ratio - rank correlation - Partial correlation -
Multiple correlation coefficient — Probability Discrete - sample space, events
- their union - intersection etc. - Probability classical relative frequency and
axiomatic approaches - Probability in continuous probability space -
conditional probability and independence - Basic laws of probability of
combination of events - Baye’s theorem — probability functions - Probability
density functions - Distribution function - Mathematical Expectations —

Marginal and conditional distribution - Conditional expectations.
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UNIT IX STATISTICS |

STATISTICAL METHODS
CONCEPT OF STATISTICAL POPULATION AND RANDOM SAMPLE

Populations

In statistics the term "population” has a slightly different meaning from the one given to it in
ordinary speech. It need not refer only to people or to animate creatures - the population of Britain,
for instance or the dog population of London. Statisticians also speak of a population of objects,
or events, or procedures, or observations, including such things as the quantity of lead in urine,
visits to the doctor, or surgical operations. A population is thus an aggregate of creatures, things,

cases and so on.

Although a statistician should clearly define the population he or she is dealing with, they may
not be able to enumerate it exactly. For instance, in ordinary usage the population of England
denotes the number of people within England's boundaries, perhaps as enumerated at a census.
But a physician might embark on a study to try to answer the question "What is the average systolic
blood pressure of Englishmen aged 40-59?" But who are the "Englishmen™ referred to here? Not
all Englishmen live in England, and the social and genetic background of those that do may vary.
A surgeon may study the effects of two alternative operations for gastric ulcer. But how old are
the patients? What sex are they? How severe is their disease? Where do they live? And so on. The
reader needs precise information on such matters to draw valid inferences from the sample that
was studied to the population being considered. Statistics such as averages and standard
deviations, when taken from populations are referred to as population parameters. They are often
denoted by Greek letters: the population mean is denoted by p(mu) and the standard deviation

denoted by o (low case sigma)
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Samples

A population commonly contains too many individuals to study conveniently, so an investigation
is often restricted to one or more samples drawn from it. A well-chosen sample will contain most
of the information about a particular population parameter but the relation between the sample
and the population must be such as to allow true inferences to be made about a population from

that sample.

Consequently, the first important attribute of a sample is that every individual in the population
from which it is drawn must have a known non-zero chance of being included in it; a natural
suggestion is that these chances should be equal. We would like the choices to be made
independently; in other words, the choice of one subject will not affect the chance of other subjects
being chosen. To ensure this we make the choice by means of a process in which chance alone

operates, such as spinning a coin or, more usually, the use of a table of random numbers.

Before drawing a sample the investigator should define the population from which it is to come.
Sometimes he or she can completely enumerate its members before beginning analysis - for
example, all the livers studied at necropsy over the previous year, all the patients aged 20-44
admitted to hospital with perforated peptic ulcer in the previous 20 months. In retrospective
studies of this kind numbers can be allotted serially from any point in the table to each patient or
specimen. Suppose we have a population of size 150, and we wish to take a sample of size five.
Contains a set of computer generated random digits arranged in groups of five. Choose any row
and column, say the last column of five digits. Read only the first three digits, and go down the
column starting with the first row. Thus we have 265, 881, 722, etc. If a number appears between
001 and 150 then we include it in our sample. Thus, in order, in the sample will be subjects
numbered 24, 59, 107, 73, and 65. If necessary we can carry on down the next column to the left
until the full sample is chosen.

The use of random numbers in this way is generally preferable to taking every alternate patient or
every fifth specimen, or acting on some other such regular plan. The regularity of the plan can
occasionally coincide by chance with some unforeseen regularity in the presentation of the
material for study - for example, by hospital appointments being made from patients from certain
practices on certain days of the week, or specimens being prepared in batches in accordance with

some schedule.

As susceptibility to disease generally varies in relation to age, sex, occupation, family history,
exposure to risk, inoculation state, country lived in or visited, and many other genetic or

environmental factors, it is advisable to examine samples when drawn to see whether they are, on
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average, comparable in these respects. The random process of selection is intended to make them
so, but sometimes it can by chance lead to disparities. To guard against this possibility the
sampling may be stratified. This means that a framework is laid down initially, and the patients or
objects of the study in a random sample are then allotted to the compartments of the framework.
For instance, the framework might have a primary division into males and females and then a
secondary division of each of those categories into five age groups, the result being a framework
with ten compartments. It is then important to bear in mind that the distributions of the categories
on two samples made up on such a framework may be truly comparable, but they will not reflect
the distribution of these categories in the population from which the sample is drawn unless the
compartments in the framework have been designed with that in mind. For instance, equal
numbers might be admitted to the male and female categories, but males and females are not
equally numerous in the general population, and their relative proportions vary with age. This is
known as stratified random sampling. For taking a sample from a long list a compromise between
strict theory and practicalities is known as a systematic random sample. In this case we choose
subjects a fixed interval apart on the list, say every tenth subject, but we choose the starting point

within the first interval at random.

COLLECTIONS AND PRESENTATION OF DATA
Collection of data

Introduction

The basic problem of statistical enquiry is to collect facts and figures relating to a particular
phenomenon under study, whether the enquiry is in business, economic or social science. The
investigator is the person who conducts the statistical enquiry. He is a trained and efficient
statistician. He or the statistician counts for measures the characteristic under study for further
statistical analysis. The respondents are the persons from whom the information is collected. The
statistical units are the items-en-which the measurement is taken. Collection of data is the process
of enumeration together with-the proper recording of results. The success of an enquiry is based

upon the proper collection of data.
Primary and secondary data

Statistical data. may be classified as primary and secondary. Primary data are those which are
collected for the first time and they are original in character. If an individual or an office collects
the data to study a particular problem, the data are the raw materials of the enquiry. They are

primary data collected by the investigator himself to study any particular problem.
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Objective questions —Unit I X

1. Sample is a sub-set of:
A) Population B) Data
C) Set D) Distribution
2. List of all the units of the population is called:
A) Random sampling B) Bias
C) Sampling frame D) Probability sampling
3. Any measure of the population is called:
A) Finite B) Parameter
C) Without replacement D) Random
4. If all the units of a population are surveyed, it is called:
A) Random sample B) Random sampling
C) Sampled population D) Complete enumeration
5. Probability distribution of a statistics is called:
A) Sampling B) Parameter
C) Data D) Sampling distribution
6. The difference between a statistic and the parameter is called:
A) Probability B) Sampling error
C) Random D) Non-random
7. Standard deviation of sampling distribution of a statistic is called:
A) Serious error B) Dispersion
C) Standard error D) Difference
8. A distribution formed by all possible values of a statistics is called
A) Binomial distribution B) Hypergeometric distribution
C) Normal distribution D) Sampling distribution
9. In probability sampling, probability of selecting an item from the population is known and is:
A) Equal to zero B) Non zero
C) Equal to one D) All of the above
10. A population about which we want to get some information is called:
A) Finite population B) Infinite population

C) Sampling population D) Target population
www.tcaexamguide.com (95665 35080; 9786269980; 76399 67353; 93602 B8NS )
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SYLLABUS: MATHEMATICS
UNIT- X

STATISTICS-II

Probability distributions — Binomial, Poisson, Normal, Gama, Beta, Cauchy,
Multinomial Hypergeometric, Negative Binomial - Chehychev’s lemma
(weak) law of large numbers - Central limit theorem for independent
identical variates, Standard Errors - sampling distributions of t, F and Chi
square - and their uses in tests of significance - Large sample tests for mean
and proportions - Sample surveys - Sampling frame - sampling with equal
probability with or without replacement - stratified sampling - Brief study of
two stage systematic and cluster sampling methods - regression and ratio
estimates - Design of experiments, principles of experimentation - Analysis

of variance - Completely randomized block and latin square designs.
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UNIT - X - STATISTICS - 1l
PROBABILITY DISTRIBUTIONS

Types of Theoretical Probability distributions

The following are the two types of Theoretical distributions:
1. Discrete distribution 2. Continuous distribution
Discrete distribution

The binomial and Poisson distributions are the most useful theoretical distributions for discrete

variables.
Continuous distribution

The binomial and Poisson distributions discussed in the previous chapters are the most useful
theoretical distributions for discrete variables. In order to have mathematical distributions
suitable for dealing with quantities whose magnitudes vary continuously like weight, heights of
individual, a continuous distribution is needed. Normal distribution is one of the most widely

used continuous distributions.

Normal distribution is the most important and powerful of all the distribution in statistics. It was
first introduced by De Moivre in 1733 in the development of probability. Laplace (1749-1827)

and Gauss (1827-1855) were also associated with the development of Normal distribution.
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CHAPTER: 1
Bernoulli’s Distribution

It is discovered by a Swiss Mathematician James Bernoulli (1654-1705) for a trial which has only

two outcomes viz. a success with probability p and a failure with probability g=1 - p.

Definition
A random variable X is said to follow a Bernoulli distribution if its probability
mass function is given by

g * z=0,1

PlX=x]=
U ) 0 otherwise

Characteristics of Bernoulli distribution

i. Number of trials is one

ii.hg=1-p

iii. Constants of the distributions

iv. (i) mean = p (ii) variance = pq (iii) standard deviation = Vpq

Chapter: 2

Binomial distribution

Binomial distribution was discovered by James Bernoulli (1654 _1705) in the year 1700 and was

first published posthumously in 1713, eight years after his death.

A random experiment whose outcomes are of two types namely success S and failure F,

occurring with probabilities p and q respectively, is called a Bernoulli trial.
Some examples of Bernoulli trials are:
(i) Tossing of a coin (Head or tail)

(ii) Throwing of a die (getting even or odd number)

www.tcaexamguide.com (35665 35080; 9786263980; 76339 67353; 93602 B8IIG )



Consider a set of n independent Bernoullian trails (n being finite) in which the probability ‘p’ of
success in any trial is constant , then g = 1-p, is the probability of failure. The probability

of x successes and consequently

(n—x) failures in n independent trials, in a specified order (say) SSFSFFFS....FSF is given in the

compound probability theorem by the expression
P(SSFSFFFS.....FSF) = P(S)P(S)P(F)P(S)x.......xP(F)P(S)P(F)
[} o] [« FUPRNUIN g.p.q

p.p.p.p.  ....0.9.9.9.9.q

{x factors} {(n—x) factors}

p*g(n)

X successes in n trials can occur in "Cx ways and the probability for each of these ways is same

namely p* q"™*.

The probability distribution of the number of successes, so obtained is called the binomial

probability distribution and the binomial expansion is (q + p)"
Definition

A random variable X is said to follow binomial distribution with parameter n and p, if it assumes

only non- negative value and its probability mass function in given by

n C.rqu"""'x =0,1,2,.. NG = 1—- P
P(x=x)=p(x)= 0,otherwise

Note

Any random variable which follows binomial distribution is known as binomial variate

i.e X~ B(n,p) is a binomial variate.

The Binomial distribution can be used under the following conditions:

1. The number of trials ‘n’ finite

www.tcaexamguide.com (35665 35080; 9786263980; 76399 67353; 93602 GB1E)
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OBJECTIVE QUESTIONS:

Chapter: 14 Introduction to Experimental Designs and Analysis of variance

1. How many dependent variables does a two-way ANOVA have?
A) One B) Two
C) Three D) Four

2. What would the levels of the independent variables be for a two-way /ANOVA investigating

the effect of four different treatments for depression and gender?
A)dand 1 B)4and 4
C)4and?2 D)6

3. How many independent variables were used and how were they measured in a three-way

independent ANOVA?

A) Three independent variables all measured using the same entities

B) Three independent variables all measured using different entities

C) One independent variable (with three levels) measured using the same entities
D) One independent variable (with three levels) measured using different entities

4. Imagine we conducted a study that found that pedestrians were more likely to give money
to a street beggar if the beggar had a cute and hungry-looking dog with them, and this effect
was identical for both male and female pedestrians. If we calculated the difference between
men and women in the no dog condition‘and plotted this value against the difference between
men and women in the dog condition, which of the following values is most likely to represent

the gradient of our graph?
A) 22.7 B) 33.8
01 D)0

5. Imagine we conducted a three-way independent ANOVA) How many sources of variance

would we have?
A)3 B) 7
C)8 D) 4

6. Which test is applied to Analysis of Variance (ANOVA)?
A) ttest B) z test

C) Ftest D) x? test

www.tcaexamguide.com (35665 35080; 9786263980; 76339 67353; 93602 B8IIG )
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7. Analysis of covariance is:

A) A statistical technique that can be used to help equate groups on specific variables
B) A statistical technique that can be used to control sequencing effects

C) A statistical technique that substitutes for random assignment to groups

D) Adjusts scores on the independent variable to control for extraneous variables

8. To determine whether noise affects the ability to solve math problems, a researcher has one
group solve math problems in a quiet room and another group solve math problems in a noisy
room. The group solving problems in the noisy room completes 15 problems in one hour and the
group solving problems in the quiet room completes 22 problems in one hour. In this experiment,

the independent variable is and the dependent variable is

A) The number of problems solves; the difficulty of the problems

B) The number of problems solved; the noise level in the room

C) The noise level in the room; the number of problems solved

D) The noise level in the room; the difficulty of the problems

9. The group that receives the experimental treatment condition is the

A) Experimental group B) Control group

C) Participant group D) Independent group

10. The group that does not receive the experimental treatment condition is the
A) Experimental group B) Control group

C) Treatment group D) Independent group

11. Which of the following could be used for randomly assigning participants to groups in an

experimental study?

A) Split-half (e.g., first half versus second half of a school directory)

B) Even versus odd numbers

C) Use a list of random numbers or a computer randomization program

D) Let the researcher decide which group will be the best

12. A cell is a combination of two or more in a factorial design.
A) Research designs B) Research measurements
C) Dependent variables D) Independent variables

www.tcaexamguide.com (35665 35080; 9786263980; 76339 67353; 93602 B8IIG)
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