Tamil Nadu Public Service Commission

Statistics and Mathematics (Degree Standard)
Code: 505
Unit I: Descriptive Statistics (12 Questions)
Uses, Scope and limitations of Statistics — Collection, Classification and Tabulation of data —
Diagrammatic and Graphical representations — Measures of location, dispersion, skewness and kurtosis
— Correlation and regression — Curve fitting — Linear and quadratic equations by the method of least
squares.

Unit II: Probability Theory and Probability Distribution (30 Questions)

Probability — Addition, Multiplication and Baye’s Theorems and their applications. Random variables —
Univariate and Bivariate — Probability distributions — Marginal and conditional distributions — Mathematical
expectations — Moments — Moment generating functions — Characteristic function and cumulant
generating functions - Discrete distributions — Binomial, Poisson, Geometric distributions, Continuous
distributions — Uniform, exponential, normal distribution - Sampling distributions and Standard error —
Student’s “t”, Chi-square and F — Distributions and their applications.

Unit lll: Estimation Theory and Test of Hypothesis (30 Questions)

Estimation — Point estimation — Properties of estimators — Cramer-Rao inequality, Rao-Blackwell
theorem, MLE and method of moments estimation — Interval estimation for population mean and variance
based on small and large samples.

Hypothesis testing — Null and Alternative Hypotheses — Types of errors — Level of Significance — Test
procedures for large and small samples —t, F, Chi-square and Z Tests.

Unit IV: Sampling Theory and Design of Experiments (24 Questions)

Simple random sampling — Stratified, systematic, cluster (Single stage) — Estimation of mean and
variance in SRS — Sample Survey Organisation — CSO and NSO — Sampling and non-sampling errors.
Analysis of Variance — Principles of design — CRD, RBD and LSD — 22 Factorial experiments.

Unit V: Time Series and Vital Statistics (12 Questions)

Time series — Components of time series — Trend and Seasonal Variations — Determination and
elimination.

Vital Statistics — Importance — Collection — Mortality and its measurements — Life table construction and
uses — Fertility and its measurements.

Unit VI: Statistical Computing using MS-Excel and SPSS (12 Questions)

Introduction to MS-Excel — MS-Excel Options using Excel Shortcuts — Link the Data in Rows, Columns
and Sheet — Functions: Logical Functions — Math and Statistical Functions — Charts-Plotting Density
Function and Distribution Function. Understanding on the usage of Statistical Package SPSS.

Unit VII: Algebra and Calculus (25 Questions)

Theory of Equations: Relations between roots and Coefficients — Complex roots — Irrational roots —
Related roots - Transformations of equations — Reciprocal equations.

Matrix Theory: Symmetric — Skew Symmetric — Hermitian — Skew Hermitian — Orthogonal and Unitary
Matrices — Rank of a matrix — Consistency and Solutions of Linear Equations — Cayley Hamilton Theorem
— Eigen values and Eigen Vectors.

Differential Calculus: n" derivative — Leibnitz's theorem and its applications.

Integral Calculus: Methods of integration — Properties of definite integrals — Double Integrals — triple
integrals — Beta and Gamma functions and their properties.

Unit VIII: Differential Equations Laplace Transforms and Vetor calculus (25 Questions)

First order but of higher degree equations — solvable for p, solvable for x, solvable for y, Clairaut’s form.
Second order differential equations with constant coefficients with particular integrals for e, x™ cosmyx,
sinmx, e cosmx, e sinmx.

Partial Differential equations: Formation of Partial Differential equations by eliminating arbitrary constants
and arbitrary functions — First order Partial Differential equations — Complete integral — Singular integral
— General integral — Charpit's method — standard types f(p,q)=0, f(x,p,q)=0, f(y,p.q)=0, f(z,p,q)=0 and
f(x,p)=f(y,q) — Clairaut’s form and Lagrange’s equations — Pp+Qq=R.
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Laplace transform — Inverse Laplace transform (usual types) — applications of Laplace transform to
solution of first and second order linear differential equations (constant coefficients).

Vector Differentiation: Gradient, divergence, curl, directional derivative, unit normal to a surface.

Vector integration: line, surface and volume integrals — Applications of Gauss, Stokes and Green’s
theorems — simple problems.

Unit IX: Algebraic Structures (15 Questions)

Groups, subgroups, cyclic groups and properties of cyclic groups — Lagrange’s Theorem — Normal
subgroups — Homomorphism — Permutation groups.

Vector Spaces: Definition and examples — linear dependence and independence — dual spaces —inner
product spaces.

Unit X: Real and Complex Analysis (15 Questions)

Sets and Functions: Sets and elements — Operations on sets — functions — real valued functions —
equivalence — countability — real numbers — least upper bounds.

Sequences of Real Numbers: Definition of a sequence and subsequence — limit of a sequence —
convergent sequences — divergent sequences — bounded sequences — monotonic sequences.

Series of Real Numbers — Convergence and divergence — series with non-negative numbers — alternating
series — conditional convergence and absolute convergence.

Analytic functions: Functions of a complex variable — limits — theorems of limits — continuity - derivatives
— differentiation formula — Cauchy-Riemann equations, sufficient conditions — Cauchy — Riemann
equations in polar form — Harmonic functions.

Complex Integrals: Definite integrals — Cauchy’s theorem - Cauchy’s integral formula — Formula for
higher derivatives.
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SOIPHITH g&rl Usssiiwmery GgjeuiTen6uor LD
yerefluilwev wmmid senflgd (@erhleneo LLL LU SFLD)

GMui®: 505
316V I: allen s Yemaflullweo (12 ellerms & 6im)
Leimeuiiiedlest Liwleor&elt, GHTGSHID WMHMID eUFLDLSET - Hreysderilst CFsFlL, eusmsLIUTE HMID
SILLameailiL(GHSHIH0 - Freysellenr eNaTGSULLRIGET OMHMID  UMJLLRIGET -  60LOWI
SIETEMEUGHET, FHMEL  JATEMEUGH6T, FLLamemey WOHMID CHTLLemeney - el (Bme] LHMID
2 L SIS - eumenGaHIlenL Ll QUThSHIHD - WBEOM eufsHs pemmuler cpeold Crifluied
MHMID QEeNengLiLilg FeTUT(HS&ET.

VG I: HBLPGHH6] CaHTLUTB WOHMID HSLPSHEHE LFEUcL&ET (30 al6UNTE & 6lT)

H&p&§&H6) - Fal L6, QUHSSHL WHMID Cuurev CHOHMMISGET MMID HeuMMIET LIWIETUT(HSET -
Feumiy rM&er - @ M wHMIb @ Wi HENSHe| LUFILEET - allafiiby  WHMILD
HUbHSH6M6ET LITEUSLSET - SH6wNG eTHTUTTLILSET - HHLILSH M6, HHLUUSEHMET 2 (HeUTEHGD &L,
Smuflieve| Fmjy WMHMID Galley 2 (hauTs@GLD &L .

S60N5HS LJeUeLSET - F(HMILIL, UMLIFT6T, QUHSHE LTeU6LS6T - CQGTLJFHUITET LTeUeL&6IT - Fmest
9(5G. QuiLblemey LTS, Fatm(BHSHeL LJeUeL&eT WOHMID HLL Neop - evBHL6wrl
M&HEUTHSLD LDOMID F- LFULSEET LMHMID SHeuMMI6T LILIGTLIT(HSET.

SI0G i: AT CHTUTE LOHMID SHGHICHTET CEFTHMENSET (30 QTN6UTTSHS6)
wHIIGSeT - yetall WLHUSEH - WHUSG L enemeusefedt LGGIILSET - SPMLOF-FTel &FLoesNed), [Jmed-
Nemm&Qeusd GCHOMID - WBLCAU®G HEWHSEHs LHULEE, SHopUusHmeT WLHUILEG WD -
QL Ceefl LHIIE LOHMID AUBRIFGBMISmT LLGLGSSH WP ASTGSH Frmafl HmID
wrmiuT@Gsenen WSHUNGS6D.

&(HGICHTeSaflen CFTHMmeu&e - @etTenld LMHMID LIHM| SHHSHCHTESHET - LNeLNSHET6 626M& 6l
- IDemssmesn Hlemew - GamGementulledt Hmeor - AmM WOMID CUIBRIEMISGEHSSHTE  C&TSH6me6st
(PEOMBEN - t, F, M&HUJESLD WOMID Z CEFMSM6uSH6I

ANG IV: FnCMBSSHL CHTLUNE LHMID CFTHMENS g‘,ll_l_ SIMOLIL (24 6TTITE B 61T)

sTef FLoeUmULL an(BEH60 - UGS, (PMIG LD[DQ]LD &iyer &an@g,g,m (MM @66)6\)) -
stefl UMy Fatm(bHSHH60 (ymng)uj]eu gnn&if mmgum LTMIUTL1q65T WHUEE - Fammiey]
S - WHSHW LemefluNuled SiemioliL (CsO) WMMID CHAW LemeNuTied SIeVIQIVSID (NSO) -
oMl WOHMID FamMM NeMLPS6NT

OTMIUMLIq.60T LUGLUUMLE| - SLL GHletT QHMeTensddHen - (LPHMIID FOQUMILIL 6llq.eIenLDLIL| (CRD),
geumilly Q&T@&S eugeusndll (RBD) WMHMID @ev&HE6T &HIJ 6UqeUeMDLIL (LSD) - &HTjese
CEMHemeISel - 22

VG V: HMLHAGTLFeulens MHMID eumpBlemeolt Yemefluilwev (12 elleurms s 6im)
&MLSHASTLJeUflns - &TeLHASHTLFeuflenguilesr Nfleysen - B &TeLLICUTSHE WHMID LHe
&0 LMMIUTES6T - FTTeNGSHeL OHMID B&HES6L.

eumphlemevrs LemeMuNuwied - (p&HwGgeud - Ceafliy - QoL Heneoulld SiG6eT Senaih&EnHD -
UMLDH6MEL S L UMD F6ST LUIETUT(RSHEBLD -S(He(hHEID &6 l6nai(hs EpLd

3160 VI: Yemefluiled &6mT&H&L 1960 MS Excel LOMMID SPSS (12 QIl6UNTE &61T)

MS Excel SIMNUPSLD - MS Excel (UL eTeflwl (Wemm LWeTUT(HRS6T - 6uifleng e, QmHeuflengsel
MHMID STETHaTND Hemedl QenewigHeL - QFUWOUTHS6T - HHS CFWeLUT(HSET - &g LDMHMILD
HemefuNwied QEwebur(h&en - aaTéSULL RIGET - JILJHEH FMjL WOMID LFeUeL Llg - LeTafNuiliied
QeTQUTHET sPss LwlesTum(y uHMIw Lifl&ev.

316G ViIi: @M 6wefFHLD LD;DQJL'D gjso‘ara,mﬂg,m (25 Q16T & & 6iT)

&Lneo'rurr@&,erﬂco‘r G&,rrl_urrG &LOGOTLIML L. 63T (gm)esrm&,@&,@m QHPSSESGL 2 6em QFHTLJLS6
- BOUMET CLHVMIGET - NAGHUODMT CPMIGEHT - FOEUT(HSONET 2 (HIHOD - HMELELD
FLO6STUM(H &6,

SiTN&efledt Q&METMSHSH6T:  FEE], qHILES], Qamiladuwis, afHf Qamiladiis, QFmEGss
OMHMID 6RT60E 66T,

SiewNuilest G - CHFlwed FLoeTUT(hEHeMsT HemevsEHesTend WHMID Fraysen -Qsu1ed GaLhleLL 6oT
CoMMLD - R&60T S WOHMID B&H6T CleuSLMISH6eN6dT LIGTTLS6.
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QUMS HITISHENSLD: n-6UF UMSSAH(LY - QevLieslIev GCHOMID WOMID NG60T LIWITUT(HSH6N
QFTems HIEGISHENSGLD: QFHTOSHUNBHSHEO6HT UMSBSHET, UMIUIMNISS CHTEMHUN(HSHEO6IT  LIGTIILIG6T,
G&emmLIL 8,5 STMIS6NT, eTerflemLOLIT6DT &6T015GS61T, @0L g LILmesT QaTemsuUI(H &6V,
UL HASTMSHUN(HSHED, HLLT WMHMID STLOM FMILISET6 LIGTUTLISET.

3V ViIi: UMEBEHES (LY FLOTUT(HS6IT, 60MLIEVMTEV 2 (MDD LHMID QeUSL I [HI650rs6oflFHLD
(25 16OTITS & 6iT)

WL eufleng 2 WijLlg FTUTHSET - pxy §J&HS5E FalgliFHl - HeMMILe 6lig L.

ALY QUMSSSY FLOATUTHRSMET 2 ML W C&(LP&SaM6T IMHIEOSET: e, x™, cosmx, sinmx, e™cosmx,
e¥sinmx 61631 6UMSGeN6tT QFWwWeLLIT(H&afsr GMULIL L @@rﬁueﬁ\mmﬂlju

UGS aUmEEASLY FLOGTUT(RESET: g,msvﬂ&sm&u_lrrm LOMMHI&6IT LOMHMILD g,masﬂ&sm&u_lrrm FiyL|&erleot
UGS aumasEas(1p Faumhaeeisr Siemwllsmer F6GH0 - (PFeUy UGH amasHas)
FLOTUTH'ST - (HRSmenHs Hiey - getrenll&emeImen giey - QuUTE BRHMWIHE &6 -
FMNLerv (Lpemm - HleMEVWITEST 6ig 6UMIGENT: f(p,a)=0, f(x, p, g ) = 0, f(y, p, ) = 0, f(z, p, ) =0, f (x, p) =
fly, q) - &emmyLlervy eugeuld - eu&ITeTAUNeT &FLO6TUT(H&6T Pp+Qq = R 6LMLILTEN 2 (HLOTMHMLD -
GhILLIMI OMLeLTev 2 (HLTMHMLD - (PGHLUI WLOMID @@GUY CUMSEESL) FLOTUT(HSEhmL W
Lompled) Q&,@é,&,aﬂm Fijey&smenr LIWIedTLIT(H S6.

QeusL 1] miesor&ewflgd: Qs [ eUmaUi(HS60: FMiie) (Gradient) 61fl&6D (Divergence) &LOEL (Curl) Hleng
UMSUI(HG6V (Directional derivative) GCLOMUILILSEE @WIEOLITEN S60S.

QeusLy Q&TmsUIRHL: CamE QHTmMSUNL L, LoUUTIL WMHMID &6 QHTeneUiLed - &mendles
CommLd, evGLT&erv CHMMLD, Hifsttav CHOMLD - LIWIETUTEHSEET - 6Tafl H6w0TSHEG 6.

316V IX: QMG 6TENG 6UIGEUMISET (15 QIS &6T)

GVMIGET - 2 L GEVRIGET - FHB] GEVMIGET - FEHBI GEVMIGEM6T LIGGILGET - Cev&ITEhd CHMMLD.
Quicbhlenev 2 L GeUMmIS6T - STULSHLONILD - eUflen&nmHM) &6VMmIGET.

Semgwiest Cleuellge : euemIIIEHD WMHMID 2 HTIeIhGT - ChFlwed Fmjy, Chilwed FmyNeiTeni -
Amen Hensuler CQeuaNger - 2 61 SUMFLLY QenL GeueNsei.

360G X: Qo WHMID SeVLIY LGUUTLIE (15 IS8 6iT)

&600ILD Lng')guLb &ML: &630TLD, ggmlu&s’n - &600TRIG6rTl 60T Lﬁ"g,rrszfr Q&u_leburr@&,érr - EMIUSET - QLo

WM FMIL - (HEDIDIIME) - 6TEHIIENNSHSHSHEME - GO 6TEIGHET - GMDHSLILF GLDED 6T606M6V.

QLo LIQu 6T Qg,rrLU auflmgser.  QFMLy euflemns - 2 QML euflend eusnywlemm - QHMLIf

aflengufledT 6TLEMEL - @UMIG QBTLY euflemgsen - elflwd QHTLF  euflenssen

TLEMELEGL_LIL L eufleng - P wedy eurflenggeit.

CLOWICWETT QFHTLJSH6T: (PRIG Qg,m_l]&,m MM eNFlujid Qg,rrl_l]&m - a@ummm gqeumrrg,

CTEUUTSH6MmENT 2_60IL_LLI leﬂm&asm LOMHMm) Qg;lTLI]E;STT @umg,mm @(HMIGHEL MHMID &H6vTl 62(HRIGED.

U@GLIUMUIEY &MITL&6T: &,suuu LrOUNET EMTUSET - 6TELEMEVEET - 6TELEMEV&6M6T LEGT6TT CHMMMISET
- Q&MTLFFSWITeTT FMILS6NT - mm&u.ﬂ@g,eu - CR&LDSUTIJIT@&':GTT - GuUGILomest HILIHSEM6TISH6T - C-R-

&mmun@&aﬂm Gumevry eulgelDd - Q66 FMILG6N.

&eoLil Q& Tm&UNWE: aImEUTINISS Q5Tm&HUIEH - HTerd CHEMMLD - &Merdlsit QFHTOHUNE &SSO

- o wlf eufleng s &HHLD.
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