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ifjf'k"V&03 

fyf[kr ¼eq[;½ ijh{kk ¼oLrqfu’B izdkj½ dk ikB~~;Øe 

izFke iz”u&i=  

lkekU; fgUnh ,oa lkaf[;dh fo”ys’k.k dh rduhdsa 
 

iz”uksa dh la[;k% 100      vf/kdre vad 100      le;kof/k % 2 ?k.Vs 
 

lkekU; fgUnh 
iz”uksa dh la[;k% 50                             vf/kdre vad% 50 

 

1- o.kZ fopkj %  Loj ,oa O;atu] o.kksZa dk oxhZdj.k] o.kksZa dk mPpkj.k LFkkuA 

2- fgUnh “kCn&lewg % rRle]  rn~~Hko] fons”kh] ns”kt] :<+] ;kSfxd] ;ksx:<+A 

3- fgUnh “kCn&jpuk % milxZ] izR;;] laf/k]  leklA 

4- fgUnh vFkZ&fo/kku % i;kZ;okph] foykse] ,dkFkhZ] vusdkFkhZ] Jqfrle fHkUukFkZd 

“kCnA 

5- okD;ka”k ds fy, ,d “kCnA 

6- v”kqf) “kks/ku % “kCnxr orZuh v”kqf) “kks/ku] okD;xr v”kqf)”kks/kuA 

7- yksdksfDr ,oa  eqgkojsA 

8- fojke fpg~~uA 

9- O;kdj.k fopkj % laKk] loZuke]  fo”ks’k.k] fØ;k]  dkjd] fyax opu]  dky] 

vO;;] ,oa  fØ;k&fo”ks’k.kA 
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lkaf[;dh fo”ys’k.k dh rduhdsa  
 

      iz”uksa dh la[;k% 50            vf/kdre vad% 50 
 

lkaf[;dh% ifjHkk"kk] dk;Z{ks=] Qyu] lhek,¡] vfo”okl vkSj nq#i;ksxA 

vkadM+ksa dk laxzg% çkFkfed vkadM+sa] f}rh;d vkadM+sa] izfrp;u rduhdksa dh izkjafHkd 
/kkj.kk] oxhZdj.k] lkj.khdj.k vkSj ckjackjrk&caVu] vkadM+ksa dh çLrqfr% vkys[kh vkSj    
vkjss[khA 

dsaæh; ço`fÙk ds eki% vadxf.krh; ek/;] T;kferh; ek/;] gjkRed ek/;] ekf/;dk ,oa 
cgqydA prqFkZd] n'ked vkSj 'kredA 

ifj{ksi.k dh eki% ijkl] prqFkZd fopyu] ek/; fopyu] ekud fopyu] fopj.k 
xq.kkad] vk/kw.kZ] oS’kE;] ddqnrk vkSj mudh ekiA 

lwpdkad% vFkZ] egRo] ykLis;kjs] ik'ks] ek'kZy vkSj fQ'kj vkn'kZ lwpdkadA lwpdkad 
dk fuekZ.k vkSj mudh x.kuk] fuokZg O;; lwpdkadA vk/kkj dk ifjorZu] foHkktu 
lwpdkad] viLQhfr lwpdkadA 

ljy lglaca/k% jSf[kd vkSj dksfV] ljy lekJ;.k fo'ys"k.kA 

xf.kr ds ekSfyd fl)kar% çkjafHkd leqPp; fl)kar] la[;k ç.kkyh] çkjafHkd chtxf.kr] 
funsZ'kkad T;kfefr;] ljy js[kk,a] nj] vuqikr] çfr'kr ,oa y?kqx.kd] Øep; ,oa 
lap;A 

izkjafHkd izkf;drk fl)kar% izkf;drk dh ;ksT; ,oa xq.kd çes;] lizfrca/k izkf;drkA 

Hkkjrh; lkaf[;dh% tula[;k] Je] /ku ,oa cSafdax] jk"Vªh; vk;] —f"k mRiknu vkSj 
vkS|ksfxd mRiknu] Hkkjrh; lkaf[;dh; ç.kkyh] lh-,l-vks-] ,u-,l-,l-vks-] vFkZ'kkL= 
,oa lkaf[;dh funs'kky; ¼Mh-bZ-,l-½] mÙkjk[kaM ljdkj] lajpuk] dk;ZA 
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Techniques of statistical analysis 

No. of Questions % 50                                          Marks % 50 

Statistics, Definition, Scope, Functions, Limitations, Distrust & Misuse. 

Collection of Data: Primary Data, Secondary Data, Elementary Idea of Sampling 
Techniques, Classification. Tabulation & Frequency Distribution; Presentation of 
Data: Graphical and Diagrammatic. 

Measures of Central tendency: Arithmetic Mean, Geometric Mean, Harmonic Mean, 
Median & Mode. Quartiles, Deciles and Percentiles. 

Measures of Dispersions: Range, Quartile Deviation, Mean Deviation, Standard 
Deviation, Coefficient of Variation, Moments, Skewness, Kurtosis and their 
measures. 

Index Number: Meaning, Importance, Laspeyare, Paasche’s, Marshall and Fisher 
Ideal Index numbers. Construction of Index Numbers and their Calculation, Cost of 
living Index number. Change of Base, Splicing, Deflating. 

Simple Correlation: Linear & Rank, Simple Regression Analysis. 

Fundamentals of Mathematics: Elementary Set Theory; Number System, Elementary 
Algebra, Co-ordinate Geometry; Straight Lines; Rates Ratios, Percentage & 
Logarithms, Permutations and Combinations 

Elementary Probability Theory, Additive and Multiplicative Theorems, of Probability 
Conditional Probability. 

Indian Statistics: Population, Labour, Money & Banking, National Income, 
Agricultural Production, and Industrial Production, Indian Statistical Systems, C.S.O, 
N.S.S.O, Directorate of Economics & Statistics (D.E.S.), Govt. of Uttarakhand, 
Structure, Functions. 
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f}rh; iz”u&i=  
 

OPTIONAL SUBJECT 

(NOTE :Choose / Select one subject and give answers on the following subjects.) 

(01) MATHEMATICS/INDUSTRIAL 
MATHEMATICS/APPLIED MATHEMATICS 

(Written Nature -Objective Type) 
 

Time: 3 Hours                                                                                                   MM : 200 
 

 
 

1. ABSTRACT ALGEBRA: 
        (i) Theory of Equations: Existence of roots of the general equation. Descartes’ rule 
of signs. Real and Complex roots of polynomial equations. Relations between the roots and 
coefficients of the equations. Symmetric functions of the roots and transformation of 
equations. Algebraic solution of cubic and biquadratic equations. 
        (ii)  Groups and Rings: Sets, Relations, Equivalence relations. Groups, Order of 
group, Sub-groups, Centre of a group, Normalizer/Centralizer of an element and a 
subgroup, Cosets of a sub-group, Lagrange’s theorem. Cyclic groups. Normal subgroups, 
Quotient groups. Homomorphisms and Isomorphisms of groups, Kernel of 
homomorphism, Fundamental theorems of group homomorphisms. Permutation groups, 
Cyclic notation, Symmetric and Alternating groups, Cayley’s theorem. Rings, 
Characteristic of a ring, Sub-rings, Ideals and Algebra of ideals.  
 

2. LINEAR ALGEBRA: 
        (i)  Vector Spaces: Vector spaces and its examples, Subspaces, Linear and Direct 
sums, Quotient space, Linear span of a subset of a vector space. Linear dependence and 
independence of vectors and subsets of vector space. Basis and Dimension of a vector 
space/subspace, Linear and Direct sums, Examples of infinite dimensional spaces, Ordered 
bases and coordinates.  
       (ii) Linear transformations: Null spaces and Ranges, Rank and Nullity theorem, 
Invertibility and Isomorphisms of linear transformations, Algebra of linear 
transformations, Matrix representation of a linear transformation, Change of basis, Linear 
functional, Dual spaces, Canonical forms, Eigen values and vectors of linear operators, 
Eigen spaces, Minimal polynomial, Diagonalization of square matrices. 
      (iii) Inner Product Spaces: Inner products and norms, Orthogonal and Orthonormal 
vectors, Orthogonal complement of a set. Gram -Schmidt process for orthogonalization. 
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3. NUMERICAL ANALYSIS: 
       (i)  Errors: Exact and Approximate numbers, Rounding-off of numbers, Significant 
and Correct digits. Various types of errors encountered in computations, Propagation of 
errors. 
       (ii) Solution of equations: Solution of linear simultaneous equations by LU-
decomposition method, Gauss elimination method, Jacobi and Gauss- Seidel iterative 
methods. Roots of non-linear equations by Newton-Raphson and fixed-point iterative 
methods with their convergence criteria for one variable problems.  
      (iii)  Interpolation: Finite difference operators, Newton’s forward and backward 
Interpolation formulae,  Bessel and Stirling’s interpolation formulae. Lagrange formula for 
unequal intervals. 
      (iv) Numerical differentiation and Integration: First and Second order 
differentiation by various interpolation formulae. Trapezoidal, Simpson’s 1/3rd and 3/8th 
rules with errors.  
      (v) Solution of ODE: Solution of first order ordinary differential equation by Picard’s 
method, Euler and modified Euler method, Runge- Kutta fourth order method. 
 
 

4. CALCULUS:  
          Limit, continuity and differentiability of a function of one variable. Maclaurin and 
Taylor’s theorems. Maxima and Minima of a function. Limit, Continuity, Differentiability 
of functions of two variables, Partial differentiation. Euler’s theorem for homogeneous 
functions. Jacobians, Taylor’s theorem, Maxima and Minima of functions of two variables, 
Lagrange’s multipliers method.  
Rectification and Quadrature. Surface and Volume formed by revolution of plane curve. 
Beta and Gamma functions, Double and Triple integrals, Dirichlet integral. Differentiation 
under integral sign. 
 
5. ANALYTICAL GEOMETRY:  
          Two-dimensional geometry of straight lines and conics referred to Cartesian and 
Polar coordinates systems. Three-dimensional geometry of Planes, Straight lines, Spheres, 
Cones, Cylinders 
          
 

6. DIFFERENTIAL EQUATIONS:  
      Solution of ordinary differential equations of first order, Singular solution. Solution of 
ordinary linear differential equations of second order with constant coefficients. Euler- 
Cauchy equations. Solution of second order differential equation by Order reduction 
method, Change of dependent variable and independent variable methods and method of 
variation of parameters.  
 

7. COMPLEX ANALYSIS:  
       Algebra of complex numbers, Limit, Continuity, Differentiability and Analyticity of a 
function of a complex variable. Cauchy- Riemann equations, Harmonic functions, Method 
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for finding the harmonic conjugate, Milne’s method for analytic function. Power series, 
Radius of convergence, Uniform convergence. Cauchy’s theorem and Cauchy integral 
formula. Taylor’s and Laurent series. Zeros and Poles of a function. Residues at singular 
points. Cauchy- Residue Theorem, Contour integration of simple proper and improper 
integrals. Bilinear transformation with applications.   
 

 
 

8. MECHANICS:  
          (i)  Statics: Conditions of equilibrium for a system of forces in 3-dimensions.  
Virtual work. Centre of gravity of a system. Common Catenary. 
          (ii) Dynamics: Tangential and Normal, Radial and Transverse velocities and 
accelerations. Motion of a particle in a straight line, Simple harmonic motion and its 
applications. Central forces and Orbit, Constrained motion in circle and cycloid. Motion 
under resisting medium. 

9. MATHEMATICAL ANALYSIS:  
           (i)   Structure of point Sets: Open sets, Closed sets, Derived sets and Countable 
sets of real numbers.  
          (ii) Convergence of real sequences: Limit points of a sequence, Convergent 
sequences, Cauchy's general principle of convergence. Uniform convergence of the 
sequence of functions, 𝑀 -test. 
         (iii)  Infinite Series: Infinite Series with different tests of convergence. Uniform 
convergence of the series of functions. Weierstrass M-test. 
          (iv)  Riemann Integral: Definition, Refinements of partitions, Riemann sums, 
Conditions of integrability, Some integrable functions. Fundamental theorems of calculus.  
 

 10. LINEAR PROGRAMMING PROBLEMS: 
   Convex sets and convex functions. Graphical solution of Linear Programming Problems. 
The simplex algorithm-method, Big-M and Two-phase methods, Degeneracy, Alternative 
optima, Unbounded and Infeasible solutions. Duality and Dual simplex method, 
Relationship between the primal and dual solutions. Transportation and Assignment 
problems. 
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¼01½ xf.kr@vkS|ksfxd xf.kr@vuqiz;qä xf.kr  
¼fyf[kr izd`fr&oLrqfu’B izdkj½ 

 
le;% 3 ?kaVs                         vf/kdre vad% 200 
1- vewrZ chtxf.kr% 

¼i½ lehdj.kksa dk fl)kar% lkekU; lehdj.k ds ewyksa dk vfLrRoA MsldkVsZl ds fpUgksa dk 
fu;eA cgqin lehdj.kksa ds okLrfod vkSj lfEeJ ewysasaA lehdj.kksa ds ewyksa vkSj xq.kkadksa ds 
chp lacaèkA ewyksa ds lefer Qyu vkSj lehdj.kksa dk :ikarj.kA f=?kkr vkSj prq?kkZr 
lehdj.kksa dk chth; gyA 

¼ii½ lewg vkSj oy;% leqPp;] lacaèk] rqY;rk lacaèkA lewg] lewg dh dksfV] mi&lewg] ,d 
lewg dk dsaæ] ,d vo;o vkSj ,d milewg dk izlkekU;d@dsUnzh;drkZ] ,d mi&lewg dk 
lgleqPp;] ySxzk¡t dh çes;A pØh; lewg] izlkekU;d milewg] foHkkx lewgA lewgksa dh 
lekdkfjrk vkSj rqY;dkfjrkA lekdkfjrk dh vf’V] lewg lekdkfjrk ds ekSfyd çes;A 
Øep; lewg] pØh; ladsru] lefer vkSj oSdfYid lewg] dsyh dh çes;A oy;] oy; dh 
fo'ks"krk] mi&oy;] xq.ktkoyh vkSj xq.ktkofy;ksa dk chtxf.krA 
 

2- jSf[kd chtxf.kr% 

¼i½ lfn'k lef"V% lfn'k lef"V vkSj mlds mnkgj.k] milef"V] jSf[kd vkSj vuqykse 
;ksxQy] foHkkx lef"V] lfn'k lef"V ds mileqPp; dk jSf[kd foLrkjA lfn'k lef"V ds 
lfn'kksa vkSj mileqPp;ksa dh jSf[kd vkfJrrk vkSj Lora=rkA lfn'k lef"V@milef"V dk 
vkèkkjd vkSj foek] jSf[kd vkSj vuqykse ;ksxQy] vuar foeh; lef"V ds mnkgj.k] Øfer 
vkèkkjd vkSj funsZ'kkadA 

¼ii½ jSf[kd :ikarj.k% 'kwU; lef’V vkSj jsat] jSad vkSj 'kwU;rk çes;] jSf[kd :ikUrj.kksa dh 
O;qRØerk vkSj rqY;dkfjrk] jSf[kd :ikaUrj.kksa dk chtxf.kr] ,d jSf[kd :ikUrj.k dk vkO;wg 
fu:i.k] vkèkkjd dk ifjorZu] jSf[kd QYkud] }sr lef’V] fofgr :i] jSf[kd lapkydksa ds 
vfHky{kf.kd eku rFkk lfn'k] vfHky{kf.kd lef’V] vfYi’B cgqin] oxZ vkO;wgksa dk 
fod.kÊdj.kA 

¼iii½ vkUrj xq.ku lef’V% vkUrj xq.kuQy vkSj ekunaM] ykafcd vkSj v‚FkksZu‚eZy lfn”k] ,d 
leqPp; dk ykafcd iwjdA ykfEcdhdj.k ds fy, xzke&f'eV izØeA 
 

3- la[;kRed fo'ys"k.k% 

¼i½ =qfV;k¡% ;FkkFkZ vkSj vuqekfur la[;k,¡] la[;kvksa dk fudVu] lkFkZd vkSj lgh vadA x.kuk 
esa gksuss okyh fofHkUu çdkj dh =qfV;k¡] =qfV;ksa dk lapj.kA 

¼ii½ lehdj.kksa dk gy% ,y;w&vi?kVu fofèk] x‚l mUewyu fofèk] tSdksch vkSj x‚l&lhMsy 
iqujkòÙk fofèk;ksa }kjk jSf[kd ;qxir lehdj.kksa dk gyA U;wVu&jsQlu rFkk fuf'pr&Çcnq 
iqujkòfÙk fofèk;ksa }kjk ,d pj vjSf[kd lehdj.kksa dh ewyksa vkSj muds vfHklj.k ekunaMA 

¼iii½ varosZ”ku% ifjfer varj lapkyd] U;wVu ds vxz vkSj i”p varoZs”ku lw=] cslsy vkSj 
LVÉyx ds varosZ”ku lw=A vleku varjkyksa ds fy, ySxzk¡t lw=A 
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¼iv½ la[;kRed vodyu vkSj lekdyu% fofHkUu varosZ”ku lw=ksa }kjk igys vkSj nwljs dksfV 
dk vodyuA VªSist+‚bMy] flEilu ds 1@3osa vkSj 3@8osa fu;e ,oa mudh =qfV;k¡A 

¼v½ vksMhÃ(ODE) dk gy% fidkMZ dh fofèk] vkW;yj vkSj la'kksfèkr vk;yj fofèk] jats&dqêk 
pkSFks Øe dh fofèk }kjk çFke dksfV ds lkèkkj.k vody  lehdj.k dk gyA 
 

4- dSydqyl% 
,d pj ds Qyu dh lhek] larrrk vkSj vodyurkA eSdy‚fju vkSj Vsyj ds çes;A fdlh 
Qyu dh mfPp’V vkSj fufEu’VA nks pjks ds Qyuksa dh lhek] larrrk]  vodyurk] vkaf'kd 
vodyuA ltkrh; Qyuksa ds fy, vkW;yj dh çes;A tSdksfc;u] Vsyj dh çes;A nks pjksa ds 
Qyuksa dh mfPp’V vkSj fufEu’V] ySxzk¡t dh xq.kd fofèkA 
pkidyu vkSj {ks=dyuA lery oØ dh ifjØe.k ls cuh ì`’V vkSj vk;ruA chVk vkSj xkek 
Qyu] Mcy vkSj fVªiy lekdyu] fMfjDys lekdyA lekdy fpUg ds varxZr vodyuA 
 

5- fo”ysf’kd T;kfefr% 
dkrÊ; vkSj èkzqoh; funsZ'kkad ç.kkfy;ksa esa lhèkh js[kkvksa vkSj “kkadoks dh f}&foeh; T;kfefrA 
leryksa] lhèkh js[kkvksa] xksys] 'kadq] flysaMjksa dh f=&foeh; T;kfefrA 
 

6- vody lehdj.k% 
çFke dksfV ds lk/kkj.k vody lehdj.kksa dk gy] fofp= gyA vpj xq.kkadksa ds lkFk nwljs 
dksfV ds lkèkkj.k jSf[kd vody lehdj.kksa dk gyA vkW;yj&d‚”kh lehdj.kA Øe¼dksfV½ 
y?kwdj.k fofèk }kjk nwljs dksfV ds vody lehdj.kksa dk gy] vkfJr pj rFkk Lora= pj ds 
ifjorZu dh fofèk;k¡ rFkk izkpy fopj.k fof/kA 
 

7- lfEeJ fo”ys’k.k% 
lfEeJ la[;kvksa dk chtxf.kr] ,d lfEeJ pj ds Qyu dh lhek] larrrk] vodyurk vkSj 
fo”ys’;rkA d‚”kh&jhekWu lehdj.k] izlaoknh Qyu] izlaoknh la;qXe [kkstus dh fofèk] 
fo'ys"k.kkRed Qyu ds fy, feYus dh fofèkA ?kkr Js.kh] vfHklj.k dh f=T;k] ,dleku 
vfHklj.kA d‚”kh çes; vkSj d‚”kh lekdy lw=A Vsyj vkSj y‚jsaV Jsf.k;k¡A fdlh Qyu ds 
'kwU; vkSj èkzqoA fofp= Çcnqvksa ij vo'ks"kA d‚”kh&vo'ks"k çes;] ljy mfpr vkSj vaur 
lekdyuksa dk dUVwj lekdyuA f}js[kh; :ikUrj.k rFkk muds vuqiz;ksxA 
 

8- ;kaf=dh% 

¼i½ fLFkfr foKku% 3&foekvksa esa cyksa dh ,d fudk; ds fy, larqyu dh 'krs±A vkHkklh dk;ZA 
fdlh fudk; dk xq#Ro dsaæA lk/kkj.k dSfVujhA 
  

¼ii½ xfrdh% Li”khZ; vkSj vfHkYkach;] f=T;h; vkSj vuqizLFk osx vkSj Roj.kA ,d d.k dh lh/kh 
js[kk esa xfr] ljy vkorZ xfr vkSj mlds vuqiz;ksxA dsanzh; cy vkSj d{kk] ò`Rr vkSj pØt 
esa izfrcaf/kr xfrA izfrjks/k ek/;e ds varxZr xfrA 
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9- xf.krh; fo”ys’k.k % 

¼i½ fcanq leqPp; dh lajpuk% okLrfod la[;kvksa ds foòr leqPp;] laò̀r leqPp;] O;qRiUu 
leqPp; vkSj x.kuh; leqPp;A  

¼ii½ okLrfod vuqØeksa dk vfHklj.k% vuqØe dh lhek fcanq] vfHklj.k vuqØe] dkW”kh ds 
vfHklj.k dk lkekU; fl)karA Qyuksa ds vuqØe dk ,dleku vfHklj.k] Mn - ijh{k.kA  
 

¼iii½ vuar Js.kh%  vuar Jsf.k;ksa ds vfHklj.k gsrq fofHkUu ijh{k.kA Qyuksa dh Jsf.k;ksa dk 
,dleku vfHklj.kA oh;jLVªkWl ,e&VsLVA 
 

¼iv½ jhekWu lekdy% ifjHkk’kk] foHkktuksa dk ifj”kks/ku] jhekWu ;ksxQy] lekdyurk dh “krsZ] 
dqN lekdyuh; QyuA dSydqyl dh ekSfyd izes;A 
 

10- jSf[kd izksxzkfeax leL;k,a% 
mRRky leqPp; vkSj mRRky QyuA jSf[kd izksxzkfeax leL;kvksa dk vkys[kh; gyA flEIysDl 
,YxksfjFke&fof/k] fcx&,e vkSj nks&pj.k fof/k;k¡] Mhtsusjslh] oSdfYid vkWfIVek] vifjc) vkSj 
vlaHkko~; gyA }Srh vkSj }Srh flaIysDl fof/k] vk| vkSj }Sr gy ds chp laca/kA ifjogu vkSj 
fu;ru leL;k,aA  

 
(02) STATISTICS/MATHEMATICAL STATISTICS / APPLIED    

STATISTICS 
(Written Nature -Objective Type) 

Time: 3 Hours                                                                                              MM : 200 
 

Descriptive Statistics 
Primary and secondary data, classification and presentation of data, diagrammatic 
and graphical representation of data; Frequency distribution, Measures of location 
and dispersion, skewness and kurtosis. Bivariate data. Karl Pearson Correlation and 
Rank correlation coefficient. Partial and multiple correlation. Principle of least 
squares and curve fitting. Linear regression. Fitting of regression lines, Regression 
coefficients and their properties. 
 
 

 Probability and Distribution Theory 
Classical, statistical and axiomatic definitions of probability. Additive and 
Multiplicative laws of probability, Conditional probability,  Bayes' theorem and its 
applications.  
Random variable, discrete and continuous random variables; Probability density and   
Distribution functions and their properties. Joint and marginal distributions, 
conditional distributions, Distributions of functions of random variables. 
Mathematical expectation and conditional expectation. Additive and multiplicative 
theorems of expectation. Characteristic function and moment generating function, 

VacancySarkari.com
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Tchebycheff inequality. Weak and strong laws of large numbers and central limit 
theorem. 
Standard probability distributions–Discrete Uniform, Bernoulli, Binomial, Poisson, 
Geometric, Negative binomial, Rectangular, Exponential, Normal, Beta, Gamma; 
Fitting of Binomial, Poisson and Normal distributions.  
 
Inference Estimation: 
Concept of estimation, Properties of good estimator; Estimation by methods of 
maximum likelihood and moments, Optimal properties of maximum likelihood 
estimators; Minimum variance unbiased estimators. Minimum variance bound; 
Cramer-Rao inequality. Sufficient estimator and Factorization theorem. Rao-
Blackwell theorem. Interval estimation. 
Null, Alternative, Simple and composite hypotheses. Two types of errors. Critical 
region. Power function. Most powerful and uniformly most powerful tests. Neyman-
Pearson fundamental lemma. Unbiased and Randomized tests. Likelihood ratio test.  
Non Parametric Tests: Advantages and disadvantages of non parametric tests, run 
test for randomness, one sample tests: sign test, Wilcoxon signed rank test, 
Kolmogarov-Smirnov’s test, Median test and Mann-Whitney U-test. 
  
Analysis of Variance and Design of Experiments 
Analysis of variance for one way and two way classifications; Fixed, mixed and 
random effect models; Basic principles of experimental design-randomization, 
replication and local control; Analysis and layout of completely randomized design, 
randomized block design and Latin square design, Simple and factorial experiments 
2  𝑎𝑛𝑑 2  experiments.  
 
Sampling Theory and Official Statistics 
Concept of population and sample, Complete enumeration versus sampling; 
sampling and non-sampling errors, Types of sampling: Purposive and random 
sampling, simple random sampling with and without replacement, estimation of 
population mean, population proportions and their standard errors. Stratified random 
sampling, proportional and optimum allocation, comparison with simple random 
sampling; Systematic sampling  
(Linear case only), Estimation of population mean and standard error of this 
estimate, comparison with simple random sampling. 
Sampling with probability proportional to size (with and without replacement 
method), Concept of multistage sampling and its application, Introduction to Indian 
statistical system, national and state statistical systems and their activities, role of 
CSO & NSSO. 
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Applied statistics Quality Control: 
Process control and product control: control limits, charts for attributes p chart, np 
chart, c-chart, charts for variables: (𝑋,R), (𝑋,σ) charts. Acceptance sampling plans 
for attributes inspection; single and double sampling plans and their properties. 
 
Demography and Vital Statistics: 
Complete life table and its main features, Uses of life table. Abridged life tables. 
Stable and stationary populations. 
Measurement of Fertility: Crude birth rate, General fertility rate, Age specific birth 
rate, Total fertility rate, Gross reproduction rate and Net reproduction rate. 
Measurement of Mortality: Crude death rate, Standardized death rates, Age-specific 
death rates, Infant Mortality rate and Death rate by cause. 
 
Index Numbers: 
 Definition and Construction of Index Numbers, Problems faced in the construction 
of Index Numbers, Weighted and unweighted Index Numbers. Price relatives and 
quantity or volume relatives, Laspeyre's, Paasches’, Marshal Edgeworth and Fisher 
index numbers; chain base index number, tests for index number, Construction of 
index numbers of wholesale and consumer prices. 
 
Time Series Analysis: 
Introduction to time series data and its applications in various fields;   Economic 
time series, Components of a time series; Additive and multiplicative models, 
determination of trend, method of moving averages, seasonal and cyclical 
fluctuations, Estimation of seasonal component by method of simple averages. 
 
Multivariate Analysis and Operations Research: 
Multivariate Analysis 
Random Vector, Bivariate, Trivariate and Multivariate data, Introduction to 
Multivariate normal distribution and its properties. Estimates of parameters of 
Multivariate normal distribution (without derivations). 
 

Operations Research 
Introduction to Operations Research, Types of OR problems, Linear Programming 
Problem (LPP), Mathematical formulation of LPP, Solution of LPP by Graphical 
and Simplex Methods. Transportation problem, Determination of Initial Basic 
Feasible Solution by North West Corner rule, Least Cost methods and Vogel 
Approximation method. Assignement problem and its solution. Hungarian method 
to find optimal solution. Game Theory: Two Person Zero Sum game, Minimax-
Maximin Principle. Solution to Game Theory problems using Graphical method. 
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Networking; Shortest route and Minimal Spanning Tree problem, PERT and CPM: 
Inventory Management, Inventory System and its Characteristics, EOQ Model with 
and without shortages.   

 
(2) सां की/गिणतीय सां की/अनु यु  सां की 

(िल खत कृित - व ुिन  कार) 

समय: 3 घंटे                                                                                                                 अिधकतम अंक: 200                                     

  

वणना क सां की: 
ाथिमक और f}rh;d आँकड़े, आंकड़ो ं का वग करण और ुितdj.k, आंकड़ो ं का fp=e; 

और vkys[kh; िन पण; आवृि  िवतरण, ान िनधारण और fo{ksi.k dh माप, िवषमता और ddqnrk। 
ि pj आँकड़े, काल िपयसन सहसंबंध और Js.kh सहसंबंध गुणांक। आंिशक और एकािधक सहसंबंध। 
U;wure वग का  िस ांत और व  vklatu। रै खक lekJ;.k। lekJ;.k रेखाओ ं की vklatu, 
lekJ;.k गुणांक और उनके गुण। 
  
संभा ता और िवतरण िस ांत: 

संभा ता की ijEijkxr, सां कीय और vfHkx`̀ghrh; प रभाषाएँ। संभा ता के योजक और 
गुणक िनयम, सशत संभा ता, बेयस मेय और इसके अनु योग।  

या क चर, vlarr और lrr या क चर; संभा ता घन  और िवतरण Qyu और उनके 
गुण। संयु  और mikar िवतरण, सशत िवतरण, या क चर के Qyu का िवतरण। गिणतीय izR;k”kk 
और सशत izR;k”kk। izR;k”kk के योजक और गुणक मेय। vfHkyk{kf.kd Qyu और vk?kw.kZtud 
Qyu, चेिबचेव vlfedk। egkad  के nqcZy  और izcy  िनयम और क ीय सीमा izes;A   

ekud संभा ता िवतरण- vlarr ,d:i, बन ली, ि पद, Ioklka, ािमतीय, _.kkRed ि पद, 
आयताकार, घातीय, izसामा , बीटा, गामा; ि पद, Ioklka और izसामा  िवतरण dk vklatu। 
   
सां कीय vuqfefr 
 vkdyu: vkdyu की अवधारणा, अ े  vkdyd के गुण; अिधकतम laHkkfork और vk?kw.kZ fof/k से 
आकलन, अिधकतम laHkkfor vkdydks के इ तम गुण; ूनतम izlj.k okys vufHkur vkdydA 

ूनतम izlj.k izfjoa/k; ै मर-राव vlfedk। पया  vkdyd vkSj xq.ku[k.M मेय। राव- ैकवेल 
मेय। अंतराल vkdyu। 

 

प रक ना परी ण:  शू , वैक क, सरल और la;qDr प रक नाएँ। दो कार की ुिटयां। ा क 

े । पावर Qyu। सबसे {kerkoku और समान प से सबसे {kerkoku परी ण। नेयमैन-िपयसन dh 
मौिलक izesf;dk। vufHkur और या क परी ण। laHkkfork अनुपात परी ण। 

vizkpfyd परी ण: vizkpfyd परी णो ं के xq.k vkSj voxq.k, या कता के िलए रन ijh{k.k] ,d 
izfrn”kZ ijh{k.k: fpgu ijh{k.k] foYdksDlu fpg~u dksfV ijh{k.k, को ोगारोव- रनोव का 

ijh{k.k, ekf/;dk ijh{k.k और मैन- टनी यू-ijh{k.k । 
 

izlj.k vkSj iz;ksxkRed fMtkbu dk fo”ys’k.k: 
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,d/kk vkSj f}/kk वग करण के िलए izlj.k का िव ेषण; िनि त, िमि त और या क भाव 
मॉडल; योगा क िडजाइन के बुिनयादी िस ांत- या ककरण, ितकृित और ानीय िनयं ण; पूरी तरह 
से या क िडजाइन, या क ॉक िडजाइन और लैिटन वग िडजाइन, सरल और त ा क योगो ंका 
िव ेषण और vfHkU;kl, 22 और 23 योग। 
  
izfrp;u fl}kUr vkSj jktdh; vkadM+s: 

जनसं ा और izfrp;u की अवधारणा, पूण गणना बनाम izfrp;u; izfrp;u और vizzfrp;u 
ुिटयां, izfrp;u के कार: उ े पूण और या क izfrp;u, ित ापन के साथ और िबना सरल 

या क izfrp;u, जनसं ा मा  का vkdyu, जनसं ा अनुपात और उनकी मानक ुिटयां। Lrfjr 
या क izfrp;u, आनुपाितक और इ तम fu;ru, सरल या क izfrp;u के साथ 
तुलना; व त izfrp;u (केवल रै खक करण), जनसं ा ek/; का fu;ru और इस fu;ru की 
मानक ुिट, सरल या क izfrp;u के साथ तुलना। 

आकार के समानुपाती संभा ता के साथ izfrp;u ( ित ापन िविध के साथ और िबना), cgqpj.kh 
izfrp;u की अवधारणा और इसका अनु योग, भारतीय सां कीय णाली का प रचय, रा ीय और रा  
सां कीय णाली और उनकी गितिविधयां, CSO और NSSO की भूिमका। 
  
अनु यु  सां की 
xq.krk िनयं ण: 

ि या िनयं ण और उ ाद िनयं ण, िनयं ण सीमाएं, िवशेषताओं के िलए चाट, P चाट, np चाट, c-चाट; चर 
के िलए चाट:(𝑋,R), (𝑋,σ) चाट, िवशेषताओ ं के िनरी ण के िलए izfrp;u Lohdj.k vk;kstu; एकल 
और f}d izfrp;u योजनाएं और उनके गुण। 
  
जनसां की और ज -मृ ु सां की: 

पूण जीवन तािलका और इसकी मु  िवशेषताएं, जीवन तािलका के उपयोग। संि  जीवन 
तािलकाएँ। ायी और र आबादी। 

जनन मता का माप: v”kksf/kr ज  दर, सामा  जनन दर, आयु िविश  ज  दर, कुल जनन 
दर, सकल जनन दर और usV जनन दर। 

मृ ु दर का माप: v”kks/kr मृ ु दर, मानकीकृत मृ ु दर, आयु-िविश  मृ ु दर, िशशु मृ ु दर और 
कारण से मृ ु दर। 

 
 Lkwpdkad la[;k,a: 

सूचकांक सं ाओ ंकी प रभाषा और िनमाण, सूचकांक सं ाओ ंके िनमाण म आने वाली सम ाएं, 
भा रत और अभा रत सूचकांक सं ाएँ । मू  सापे  और मा ा या vk;ru lkis{k] ykLi;Z, पाशेस, 
माशल  एजवथ और िफशर सूचकांक सं ा; ृंखला आधार सूचकांक सं ा, सूचकांक सं ा के िलए 
परी ण, थोक और उपभो ा मू ो ंके सूचकांक सं ाओं का िनमाण। 

 
 

dkyJs.kh िव ेषण: 
dkyJs.kh vkdM+ksa का प रचय और िविभ  े ो ं म  इसके अनु योग; आिथक dkyJs.kh, 

dkyJs.kh के घटक; योजक और गुणक मॉडल, वृि  का िनधारण, pyk;eku vkSlr की िविध, मौसमी 
और च ीय उतार-चढ़ाव, सरल औसत की िविध ारा मौसमी घटक का vkdyu। 
  
Ckgqpj fo”ys’k.k vkSj lafØ;k foKku  
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Ckgqpj fo”ys’k.k: 
या क सिदश, f}pj] f=pj vkSj cgqpj vkdM+s] cgqpj izlkekU; िवतरण और इसके 

गुणो ंका प रचय। cgqpj izlkekU; िवतरण के izkpykas dk vkdyu ( ु ि  के िबना)। 
  

lafØ;k foKku  

lafØ;k foKku का प रचय, OR leL;k के कार, रै खक izksxkeu सम ा (LPP), LPP का 
गिणतीय सू ीकरण, vkys[kh vkSj ,d/kk िविधयो ं ारा LPP का समाधान। प रवहन सम ा, उ र पि म 
कोने िनयम ारा ारंिभक बुिनयादी समाधान का िनधारण, U;wure ykxr dh fof/k;ka vkSj oksxsy 
lfUudV fof/kA fu;ru सम ा और इसका समाधान। इ तम समाधान खोजने के िलए हंगे रयन 
िविध। खेल िस ांत: दो  शू  योग खेल, vYiefg’B&egkfYi’B िस ांत। vkys[kh िविध का उपयोग 
कर खेल िस ांत सम ाओ ं का समाधान। नेटविकग;  y?kqre iFk और ूनतम foLrfjr isM+ सम ा, 
PERT और CPM.: rkfydk बंधन, rkfydk ra= और इसकी िवशेषताएं, कमी के साथ ;k fcuk deh 
okyk EOQ मॉडल।  

(3) ECONOMICS/APPLIED ECONOMICS/BUSINESS 
ECONOMICS/ ECONOMETRICS 

 
(Written Nature -Objective Type) 

Time: 3 Hours                                                                                             MM : 200 

 (Written Nature- 

1. Micro Economics: Concept of Micro and Macro economics; Economic Static and 
Economic Dynamics; Nature of Economics: Normative  and  Positive; Consumer's 
Behaviour and Equilibrium, Meaning of Demand, Law of Demand and Utility 
Analysis; Indifference Curve Approach; MRS, Budget Line; Revealed Preference 
Approach; Elasticity of Demand: Types of Elasticity, Factors affecting Elasticity; 
Price Effect: Income Effect, Substitution Effect; Giffin Goods, Inferior goods; 
Consumer's Surplus; Production Function: Law of Variable Proportion and the Laws 
of Returns to Scale; Economies of Scale;  Rate of Technical Substitution (RTS), Iso-
quant, MRTS, Iso-cost Line, Cost and Revenue Function; Relationship between MR 
and Price; Deriving AR and MR from TR; Relationship between AC, MC and TC; 
Pricing under various forms of market: Perfect Competition, Monopoly, 
Monopolistic Competition, Duopoly, Oligopoly; Pricing of factors of production; 
Distribution theories: Rent, Wages, Interest, Profit; Paretian Welfare Economics. 
 
2. Macro Economics: National Income: Meaning, Concepts, Measurement and 
Limitations; Circular Flow of National Income; Methods of National Income 
Accounting; National Income and Employment: Classical, Keynesian and Neo-
Classical theories; Consumption Function - Propensity to Consume and Propensity 
to Save; Investment Function-Determinants, Marginal Efficiency of Capital and 
Theory of Multiplier; Trade Cycle: Kaldor and Hicks; Macro Theories of 
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Distribution: Classical and Kaldor; General Equilibrium Analysis; Philips Curve and 
Rational Expectations Theory. 
 
3. Economic Growth and Development: Meaning; Difference between Growth 
and Development; Measurement of Development: Human Development Index 
(HDI), Gender Development Index (GDI), Gender Inequality Index (GII), Multi- 
Dimensional Poverty Index (MPI); Happiness Index; Growth Models: Harrod and 
Domar, Rostow; Unlimited Supply of Labour; Input-Output Analysis; Globalisation 
and LDCs; Sustainable Development Goals; Goals of COP26. 

4. Money, Banking and Public Finance: Meaning, Concepts and Functions of 
Money; Measures of Money Supply; Theories of Money: Fisher, Cambridge, 
Keynesian, Milton Friedman; Functions of Central Bank; Credit Control; Meaning 
and Functions of Commercial Banks; Credit Creation; Inflation- Types, Causes, 
Effects and Controls; Demand for Money and Liquidity Preference Theory; 
Monetary Policy: Meaning and Objectives. 
 

Public Finance: Public Expenditure: Theories, Classification and Effects; Taxation: 
Principles of Taxation, Classification of Taxes, Incidence, Impact and Shifting of 
Taxes, Theories of Tax Shifting, Taxable Capacity; Theory of Maximum Social 
Advantage, Sources of Public Revenue; Public Debt- Sources, Effects, Burden and 
its Management. Fiscal Policy: Meaning and Objectives. 
 

5. Demography: Theory of Demographic Transition; Malthusian Theory; Fertility: 
Concepts, Measurement and Factors; Mortality; Population Pyramid; Demographic 
Dividend; Population Growth rate; Sources of Demographic data; Population and 
Economic Development: Migration and Urbanization. 
 

6. International Economics: Theories of International Trade: Absolute Advantage, 
Comparative Advantage, Opportunity Cost, Heckscher-Ohlin; Offer Curve, Terms 
of Trade; Gains from Trade and their Distribution; Tariffs; Custom Union and Free 
Trade Area; Foreign Trade Multiplier; Working of Foreign Trade Multiplier; 
Balance of Trade; Balance of Payments and Adjustment Mechanism; Exchange 
Rate: Fixed and Flexible; Foreign Exchange Market: Theories of Exchange rate 
determination, Objectives of WTO, IMF, World Bank, ADB, SAARC, BRICS and 
G-20. 

7. Econometrics: Meaning and Scope: Single linear equation regression model (by 
OLS Method); General Linear Regression Model (GLM). 

8. Indian Economy: Sectoral Distribution of National Income; Trends in Population 
Growth and Demographic Changes; Poverty in India:- Measurement, Nature and 
Poverty Alleviation Programmes; Unemployment : Nature, Problems and Remedies; 
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Inequality in India; Recent Social Security measures; Economic Planning in India; 
NITI Aayog: Constitution, Role and Functions; Centre-State Financial Relations:- 
Recommendations of 15th Finance Commission; GST; EXIM Policy. 
Role and Problems of Agriculture:- Share of agriculture in National Income and 
Workforce; Green Revolution; Land Reforms; Rural Credit, Indebtedness and 
NABARD; Agricultural Marketing; Agricultural Price Policy; Problems of 
Agricultural Labourers; Food Security and Climate Change.  
Industrialization: MSMEs and Large Scale Industries; Role of Public and Private 
Sector; Foreign Capital, Foreign Direct Investment and MNCs; Industrial Policy; 
New Economic Policy; Recent schemes for the promotion of MSMEs. 

9. Uttarakhand Economy: -Demographic Characteristics; Role of Agriculture, 
Industry and Service Sectors in State Economy; Natural Resources; Human 
Resources; Infrastructure; Economic Problems: Natural Disaster Management, 
Environmental Degradation; Migration: Causes, Impact and Remedies; Tourism: 
Problems and Prospects. 

 (3) अथशा /अनु यु  अथशा / ावसाियक अथशा /अथिमित 
(इकोनोमेिटकस) 
                                                              (िल खत कृित-व ुिन  कार) 
 
समय: 3 घंटे                                                                                                अिधकतम अंक : 200 

1- O;f"V vFkZ'kkL=%  O;f"V ,oa lef"V vFkZ'kkL= dh vo/kkj.kk( vkfFkZd LFkSfrdh 
vkSj vkfFkZd çkoSfxdh( vFkZ'kkL= dh ç—fr % vkn”kkZRed vkSj okLrfod( miHkksäk 
dk O;ogkj vkSj larqyu] ekax dk vFkZ] ekax dk fu;e vkSj mi;ksfxrk fo'ys"k.k( 
mnklhurk oØ fo”ys’k.k( çfrLFkkiu dh lhekar nj ¼,evkj,l½] ctV js[kk( çdV 
vf/keku –f"Vdks.k( ekax dh yksp % yksp ds çdkj] yksp dks çHkkfor djus okys 
dkjd( dher çHkko % vk; çHkko] çfrLFkkiu çHkko( fxfQu oLrq,a] fuEu oLrq,a( 
miHkksäk dk vf/k'ks"k( mRiknu Qyu % ifjorZu”khy vuqikr dk fu;e vkSj iSekus 
ds çfrQy dk fu;e( iSekus dh cprsa( rduhdh çfrLFkkiu dh nj ¼vkjVh,l½] 
le&mRikn oØ] rduhdh çfrLFkkiu dh lhekUr nj ¼,evkjVh,l½] le&ykxr 
js[kk] ykxr vkSj vkxe Qyu] lhekar vkxe ¼,evkj½ vkSj dher ds chp laca/k] 
dqy vkxe ¼Vhvkj½ ls vkSlr vkxe ¼,vkj½ vkSj lhekar vkxe ¼,evkj½ dh 
O;qRifÙk( vkSlr ykxr ¼,lh½] lhekar ykxr ¼,elh½ vkSj dqy ykxr ¼Vhlh½ ds chp 
laca/k( cktkj ds fofHkUu :iksa ds vUrxZr dher fu/kkZj.k % iw.kZ çfrLi/kkZ] 
,dkf/kdkj] ,dkf/kdkj çfr;ksfxrk] f};kf/kdkj] vYikf/kdkj( mRiknu ds lk/kuksa dk 
dher fu/kkZj.k( forj.k fl)kar % yxku] etnwjh] C;kt] ykHk( isjsfV;u dY;k.k 
vFkZ'kkL=A 
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2- lef"V vFkZ'kkL= % jk"Vªh; vk; % vFkZ] vo/kkj.kk,¡] eki vkSj lhek,¡( jk"Vªh; vk; 
dk pØh; çokg( jk"Vªh; vk; ekiu dh fof/k;k¡( jk"Vªh; vk; vkSj jkstxkj % 
çfrf’Br ¼Dykfldy½ fl)kUr] dsfUt;u fl)kUr vkSj uoçfrf’Br ¼uo&Dykfldy½ 
fl)kUr( miHkksx Qyu & miHkksx ço`fÙk vkSj cpr ço`fÙk( fuos'k Qyu & fu/kkZjd] 
iwath dh lhekar n{krk vkSj xq.kd fl)kar( O;kikj pØ % dkWyMksj vkSj fgDl( 
forj.k ds lef"V fl)kar % çfrf’Br vkSj dkWyMksj( lkekU; larqyu fo'ys"k.k( 
fQfyIl oØ vkSj foosdiw.kZ çR;k”kk;sa fl)kUrA 

3- vkfFkZd of̀) ,oa fodkl % vFkZ( òf) vkSj fodkl ds chp varj( fodkl dk 
ekiu % ekuo fodkl lwpdkad ¼,pMhvkbZ½] fyax fodkl lwpdkad ¼thMhvkbZ½] fyax 
vlekurk lwpdkad ¼thvkbZvkbZ½] cgqvk;keh xjhch lwpdkad ¼,eihvkbZ½( çlUurk 
lwpdkad( fodkl e‚My % gSjksM vkSj Mksej] jksLVkso] Je dh vlhfer vkiwfrZ( 
vkxr&fuxZr ¼buiqV&vkmViqV½ fo'ys"k.k( oS'ohdj.k vkSj ,yMhlh( lrr fodkl 
y{;( COP26 ds y{;A 

4- eqæk] cSafdax vkSj lkoZtfud foÙk % eqæk dk vFkZ] vo/kkj.kk,a vkSj dk;Z( eqæk 
vkiwfrZ ds  eki( eqæk ds fl)kar % fQ'kj] dSfEczt] dsfUt;u] feYVu ÝhMeSu( lsaVªy 
cSad ds dk;Z( lk[k fu;a=.k( okf.kfT;d cSadksa dk vFkZ vkSj dk;Z( lk[k fuekZ.k( 
eqækLQhfr& çdkj] dkj.k] çHkko vkSj fu;a=.k( eqæk dh ekax vkSj rjyrk vf/keku 
fl)kar( ekSfæd uhfr % vFkZ vkSj mís';A 

5- lkoZtfud foÙk % lkoZtfud O;; % fl)kar] oxhZdj.k vkSj çHkko( djk/kku % 
djk/kku ds fl)kar] djksa dk oxhZdj.k] djkikr] djk?kkr vkSj djfoorZu] 
djfoorZu ds fl)kar] djnku {kerk( vf/kdre lkekftd ykHk dk fl)kar] 
lkoZtfud jktLo ds lzksr( lkoZtfud _.k& lzksr] çHkko] Òkj vkSj çca/kuA 
jktdks"kh; uhfr % vFkZ vkSj mís';A 

6- tukafddh % tukafddh; laØe.k dk fl)kar( ekYFkwl dk fl)kar( moZjrk % 
vo/kkj.kk,¡] eki vkSj dkjd( èR;q nj( tula[;k fijkfeM( tukafddh; ykHkka'k( 
tula[;k òf) nj( tukafddh; leadksa ds lzksr( tula[;k vkSj vkfFkZd fodkl % 
çokl vkSj 'kgjhdj.kA 

7- varjkZ"Vªh; vFkZ'kkL= % varjkZ"Vªh; O;kikj ds fl)kar % fujis{k ykHk] rqyukRed 
ykHk] volj ykxr] gsD'kj&vksgfyu( çLrko oØ] O;kikj dh 'krsaZ( O;kikj ls ykHk 
vkSj mudk forj.k( VSfjQ( dLVe ;wfu;u vkSj eqä O;kikj {ks=( fons'k O;kikj 
xq.kd( fons'k O;kikj xq.kd dk dk;Z( O;kikj larqyu( Hkqxrku larqyu vkSj 
lek;kstu ra=( fofue; nj % fLFkj vkSj yphyh( fons'kh fofue; cktkj % fofue; 
nj fu/kkZj.k ds fl)kar] MCY;wVhvks] vkbZ,e,Q] fo'o cSad] ,Mhch] lkdZ] fczDl vkSj 
th&20 ds mís';A 

8- vFkZfefr ¼,dkWukseSfVªDl½ % vFkZ vkSj {ks= % ,dy js[kh; lehdj.k çfrixeu 
e‚My ¼vks,y,l fof/k }kjk½( lkekU; jSf[kd çfrixeu e‚My ¼th,y,e½A 
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9- Hkkjrh; vFkZO;oLFkk % jk"Vªh; vk; dh lajpuk( tula[;k o`f) vkSj tukafddh; 
ifjorZu esa çof̀Ùk( Hkkjr esa xjhch % ekiu] ç—fr vkSj xjhch mUewyu dk;ZØe( 
csjkstxkjh % ç—fr] leL;k,¡ ,oa mik;( Hkkjr esa vlekurk( orZeku lkekftd lqj{kk 
mik;( Hkkjr esa vkfFkZd fu;kstu( uhfr vk;ksx % xBu] Hkwfedk vkSj dk;Z( dsaæ&jkT; 
foÙkh; laca/k % 15osa foÙk vk;ksx dh flQkfj'ksa( th,lVh( ,fDte uhfrA 

—f"k dh Hkwfedk ,oa leL;k,¡ % jk"Vªh; vk; ,oa dk;Zcy esa —f"k dk ;ksxnku( gfjr 
Økafr( Hkwfe lq/kkj( xzkeh.k _.k] _.kxzLrrk vkSj ukckMZ( —f"k foi.ku( —f"k ewY; 
uhfr( [ksfrgj etnwjksa dh leL;k,¡( [kk| lqj{kk vkSj tyok;q ifjorZuA 

vkS|ksxhdj.k % ,e,l,ebZ vkSj o`gn m|ksx( lkoZtfud ,oa futh {ks= dh Hkwfedk( 
fons'kh iwath] çR;{k fons'kh fuos'k vkSj cgqjk"Vªh; daifu;k¡( vkS|ksfxd uhfr( ubZ 
vkfFkZd uhfr( ,e,l,ebZ dks çksRlkgu nsus gsrq orZeku ;kstuk,aA 

10- mÙkjk[kaM dh vFkZO;oLFkk % tukafddh; fo'ks"krk,a( jkT; dh vFkZO;oLFkk esa —
f"k] m|ksx vkSj lsok {ks=ksa dh Hkwfedk( çk—frd lalk/ku( ekuo lalk/ku( vk/kkjHkwr 
lajpuk( vkfFkZd leL;k,¡ % çk—frd vkink çca/ku] i;kZoj.kh; gzkl( çokl % dkj.k] 
çHkko vkSj funku( i;ZVu % leL;k,¡ vkSj laHkkouk,¡A 

 
(04) COMMERCE 

 

   (Written Nature-Objective Type) 
   Time: 3 hours                       MM 200 
 

1- Financial and Management Accounting 

Accounting Concepts and Conventions, Accounting Standards, Capital & Revenue, 
Methods of Charging Depreciation, Financial Statements-Trading Account, 
Manufacturing Account, Profit and Loss Account, Balance Sheet. Corporate 
Accounts- Issue of shares, forfeiture of shares and reissue of forfeited shares. Issue 
and Redemption of Debentures, Liquidation of Companies, Valuation of Goodwill 
and Shares, Accounting for Amalgamation of Companies (as per AS 14), Bonus 
Shares vs. Right Issues. 

Management Accounting- Ratio Analysis, Marginal Costing, Break-even Analysis, 
Standard Costing, Budgetary Control, Zero-base Budgeting and Performance 
Budgeting, Funds Flow Statement, Cash Flow Statement, Responsibility 
Accounting. 

2- Banking and Financial Institutions 

 Central banking in India, Methods of Credit Control by RBI, Commercial Banks,  
Banking Sector Reforms in India, NPA, Capital Adequacy Norms, Latest trends in 
E-Banking, Digital Currency, Payment Banks and UPI Payments. De-monetisation 
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and Banking Industry in India, Development Banks in India, SEBI and its role as 
regulator, NBFCs in India, Capital and Money Market and their instruments, Stock 
Exchanges in India. 

3- Business Management and Communication 

Functions of Management- Planning, Organising, Staffing, Directing and 
Controlling, Decision Making Process, Theories of Motivation, Leadership Styles, 
Theories of Leadership, Management by Objectives, Management by Exception.  

Communication- Concept, Body Language, Verbal & Non-verbal Communication, 
e-mail, Presentation, Interview, Meetings, Seminars, Parts of a Letter, Essentials of 
an Ideal Letter, Circulars, Office Memorandum and Report Writing. 

Corporate Social Responsibility. 

4- Marketing Management 

Marketing- Concept, Direct Marketing, Ps of Marketing, Market Segmentation, 
Product Life Cycle, Branding and Advertisement, SWOT Analysis and Pricing 
Strategies, E-Marketing and Green Marketing. 

5-Auditing 

Standards of Auditing, Internal Control, Audit Sampling and Test Checking, 
Routine Checking, Vouchers and Vouching, Internal Check and Internal Audit, 
Verification and Valuation of Assets & Liabilities, Auditor’s Report on Profit & 
Loss Account and Balance Sheet, Qualifications and Appointment of Company 
Auditors, their powers, duties and liabilities as per Companies Act 2013, Managerial 
Remuneration. Cost Audit and Management Audit. 

6- Managerial Economics 

Fundamental Economic Concepts, Law of Diminishing Marginal Utility, Demand 
Forecasting, Market Forces: Demand and Supply, Price Determination in Various 
Competition- Perfect Competition, Monopoly, Monopolistic and Oligopoly, Price 
Discrimination, Phases of Business Cycle, Inflation, Monetary and Fiscal Policy. 

7- International Business 

Growing Relevance of International Business, Balance of Trade and Balance of 
Payment, International Advertisement, Bi-lateral Trade, Ethical Issues in 
International Business, Liberalisation, Privatisation and Globalisation (LPG), 
Information Technology and International Business, Export Promotion Techniques 
and Incentives, Foreign Direct Investment (FDI), International Economic 
Institutions- IMF, World Bank, WTO, NAFTA, EU. FEMA, EXIM Policy, 
International Financial Instruments. 
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8- Business Statistics and Data Processing  

Types of Data- Primary and Secondary, Questionnaire and Scales-Types, 
Preparation and Standardization, Data Collection and Analysis, Interpretation of 
Data. Measurement of Central Tendency, Dispersion and Skewness, Correlation and 
Regression, Index Number, Analysis of Time Series, Interpolation and 
Extrapolation, Theoretical Distribution- Normal Distribution. Sampling- Design and 
Methods of Sampling. Elementary Theory of testing a Hypothesis, t-test, F-test 
(ANOVA), Z-test and Chi-square test.  

Data Processing- Its need, Elements, Data Entry, Data Processing and Computer 
Applications. 

¼04½ okf.kT; 

le; & 3 ?k.Vs                                              vf/kdre vad & 200 

1- foRrh; vkSj izca/ku ys[kkadu 

ys[kkadu dh vo/kkj.kk,a vkSj izFkk,a] ys[kkadu izeki] iwath ,oa vk; âkl yxkus dh fof/k;ka] 
foRrh; fooj.k& O;kikj [kkrk] fofuekZ.k [kkrk] ykHk&gkfu [kkrk] vkfFkZd fpV~Vk] fuxeh; 
[kkrs& va”kksa ds fuxZeu va”kksa ds gj.k vkSj gj.k fd;s x;s va”kksa dk iqu% fuxZeu] _.ki=ksa dk 
fuxZeu ,oa “kks/ku] dEifu;ksa dk lekiu] [;kfr vkSj va”kksa dk ewY;kadu] dEifu;ksa dk 

,dhdj.k dk ys[kkadu ¼AS-14 ds vuqlkj½] cksul va”k cuke vf/kdkj fuxZeuA 

izcU/kdh; ys[kkadu& vuqikr fo”ys’k.k] lhekUr ykxr] le&foPNsn fo”ys’k.k] izeki ykxr] 
ctVjh fu;U=.k] “kwU; vk/kkfjr ctfVax vkSj fu’iknu ctfVax] Q.M izokg fooj.k] jksdM+ 
izokg fooj.k] mRrjnkf;Ro ys[kkaduA 

2- cSafdx vkSj foRrh; laLFkk,a 

Hkkjr esa dsUnzh; cSafdx] vkj0ch0vkbZ0 dh lk[k fu;U=.k fof/k;ka] okf.kfT;d cSad] Hkkjr esa 
cSafdax {ks= esa lq/kkj] xSj&fu’ikfnr lEifr;ka] iwath i;kZIrrk fu;e] bZ&cSafdax esa uohure 
izo``fr;ka] fMftVy eqnzk] iseSUV~~l cSad vkSj ;wihvkbZ Hkqxrku] Hkkjr esa foeqnzhdj.k ,oa cSafdax 
m|ksx] Hkkjr esa fodkl cSad] lsch ,oa fu;ked ds :i esa bldh Hkwfedk] xSj cSafdax foRrh; 
dEifu;ka] iwath vkSj eqnzk cktkj ,oa buds midj.k] Hkkjr esa LdU/k&fofue;A 

3-  O;olk; izcU/ku vkSj lEizs’k.k 

izcU/ku ds dk;Z& fu;kstu] laxBu] LVkfQax] funsZ”ku ,oa fu;a=.k] fu.kZ;u izfØ;k] vfHkizsj.kk 
dh fopkjk/kkjk;sa] usr`Ro “kSfy;ka] usrR̀o dh fopkj/kkjk;sa] mn~ns”;ksa }kjk izcU/ku] viokn }kjk 
izcU/kuA 
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lEizs’k.k& vo/kkj.kk] “kkjhfjd Hkk’kk] ekSf[kd vkSj xSj&ekSf[kd lEisz’k.k] bZ&esy] izLrqfr] 
lk{kkRdkj] lHkk,a] lsfeukj] i= ds Hkkx] ,d vkn”kZ i= dh vfuok;Zrk,a] ifji=] dk;kZy; 
Kkiu vkSj fjiksVZ ys[ku] fuxeh; lkekftd mRrjnkf;RoA 

4- foi.ku izcU/ku 

foi.ku& vo/kkj.kk] izR;{k foi.ku] foi.ku ds Ps] cktkj foHkDrhdj.k] mRikn thou pØ] 
czkf.Max ,oa foKkiu] LokWV ¼SWOT½ fo”ys’k.k ,oa ewY; O;wg jpuk] bZ&foi.ku vkSj gfjr 
foi.kuA 

5- vads{k.k 

vads{k.k ds izeki] vkUrfjd fu;U=.k] vads{k.k izfrp;u ,oa ijh{k.k tkap] uSR;d tkap] 
izek.kd ,oa izek.ku] vkUrfjd fujh{k.k vkSj vkUrfjd vads{k.k] lEifRr;ksa vkSj nsunkfj;ksa dk 
lR;kiu ,oa ewY;kadu] ykHk ,oa gkfu [kkrs vkSj vkfFkZd fpV~Bk ij vads{k.k dh fjiksVZ] daiuh 
vads{k.k dh ;ksX;rk;sa ,oa fu;qfDRk] budh “kkfDr;k¡] dEiuh vf/kfu;e 2013 ds vuqlkj buds 
drZO; ,oa nkf;Ro] izca/kdh; ikfjJfed] ykxr vads{k.k ,oa izca/k vads{k.kA 

6- izca/kdh; vFkZ”kkL= 

ewy vkfFkZd vo/kkj.kk,¡] lhekar mi;ksfxrk âkl dk fu;e] ekax iwokZuqeku] cktkj dh “kfDr;ka% 
ekax vkSj vkiwfrZ] fofHkUUk izfrLi/kkZ esa ewY; fu/kkZj.k&iw.kZ izfr;ksfxrk] ,dkf/kdkj] ,dkf/kdkj 
izfr;ksfxrk vkSj vYikf/kdkj] ewY; foHksn] O;kikj pØ ds vk;ke] eqnzkLQhfr] ekSfnzd vkSj 
jktdks’kh; uhfrA 

7- vUrjkZ’Vªh; O;kikj %& 

vUrjkZ’Vh; O;kikj dh c<+rh izkalfxdrk] O;kikj larqyu vkSj Hkqxrku larqyu] vUrjkZ’Vªh; 

foKkiu] f}-i{kh; O;kikj] vUrjkZ’Vªh; O;kikj esa uSfrd eqn~ns] mnkjhdj.k] futhdj.k vkSj 
oS”ohdj.k ¼,y-ih-th½] lwpuk izkS|ksfxdh vkSj varjkZ’Vªh; O;kikj] fu;kZr lao/kZu rduhd o 
izksRlkgu] izR;{k fons”kh fuos”k ¼,Q-Mh-vkbZ½] varjkZ’Vªh; vkfFkZd laLFkku&vkbZ-,e-,Q] fo”o 
cSad] fo”o O;kikj laxBu] uk¶Vk] bZ-;w-] Qsek ¼,Q-bZ-,e-,½] vk;kr&fu;kZr uhfr] varjkZ’Vªh; 
foRRkh; midj.kA 

8- O;kolkf;d lkaf[;dh vkSj laed izlaLdj.k %& 

leadksa ds izdkj&izkFkfed vkSj f}rh;d] iz”ukoyh vkSj iSekus& izdkj] rS;kjh vkSj 
ekudhdj.k] leadksa dk laxzg.k ,oa fo”ys’k.k] leadksa dk fuoZpu] dsUnzh; izo`fRr dh eki] 
vifdj.k ,oa fo’kerk] lglEcU/k ,oa izrhixeu] funsZ”kkad] dkyJs.kh dk fo”ys’k.k] vkUrjx.ku 
,oa okg~;x.ku] lS)kfUrd forj.k&lkekU; forj.kA izfrp;u lajpuk ,oa izfrp;u fof/k;kaA 
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ifjdYiuk ds ijh{k.k dk izkFkfed fl)kar] Vh&ijh{k.k] ,Q&ijh{k.k ¼,uksok½] tsM&ijh{k.k 
vkSj dkbZ&LDok;j ijh{k.kA laed izlaLdj.k&bldh vko”;drk] rRo] lead izfof’V] laed 
izlaLdj.k vkSj dEI;wVj vuqiz;ksxA 

(05)  DATA SCIENCE 
 

                                          (Written Nature-Objective Type) 
    

Time: 3 hours                                            MM: 200 

Introduction to Data Science 

Data Science, types of data, skill required for data science, personnel involved with 

data science, Data Science Process (DSP), Big data vs. Data Science, Big Data 

Analytics in Vertical Industry, Big Data Frameworks, Big Data Applications, Tools 

and Technologies.  

Exploratory Data Analysis 

Primary and secondary data, classification and presentation of data, diagrammatic 

and graphical representation of data, Frequency distribution. Measures of location 

and dispersion, skewness and kurtosis. Bivariate and multivariate data. Principle of 

least squares and curve fitting. Linear regression and fitting of regression lines by 

method of least squares, Regression coefficients and their properties; Concept of 

correlation, Karl Pearson and Rank correlation coefficients, partial and multiple 

correlation. Rank correlation. Association in contingency tables. 

Sampling, sampling from a population, estimation of parameters and sampling 

distributions of statistics, confidence intervals, testing of hypothesis. 

Z, t, Chi-Square & F-test, interval estimation. Basic principles of designs of 

experiments and ANOVA; One and two factor ANOVA, factorials experiments. 

Data Mining 

Data pre-processing: Introduction to data pre-processing, data cleaning, data 

integration, data reduction, data transformation and data discretionary. Data 

warehouse: Basic concepts, data warehouse modelling: data cube and OLAP, data 

warehouse design and usage, data warehouse implementation. Mining frequent 

patterns, associations, and correlations: Concepts, frequent item set mining methods, 

interesting patterns, pattern evaluation methods. 
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Data Visualization  

Purpose, scope, communication style, quantitative relationships, differing roles of 

tables and graphs. Exploring the visual data spectrum: charting primitives (data 

points, line charts, bar charts, pie charts, area charts), exploring advanced 

visualizations (candlestick charts, bubble charts, surface charts, map charts, 

infographics). 

Big Data Analytics 

Characteristics of big data and dimensions of scalability, getting value out of big 

data, foundations for big data systems and programming. Near-neighbour search, 

shingling, similarity preserving summary, locality sensitive functions, distance 

measures, locality sensitive hashing and its applications to different distance 

measures, applications of locality sensitive hashing. Big Data Analytics Tools: 

Hadoop, Spark and Google Colaboratory. 

Generative models for discrete data 

The Dirichlet multinomial model – likelihood, prior, posterior, posterior predictive; 

Naive Bayes classifiers - model fitting, using the model for prediction, the log-sum-

exp trick, feature selection using mutual information, classifying documents using 

bag of words. 

Clustering 

Introduction to clustering, mixture densities, k-means clustering, supervised learning 

after clustering, hierarchical clustering, choosing the number of clusters. 

Machine Learning 

Introduction to machine learning, types of machine learning, Nearest neighbour 

methods, Validation: Nearest neighbour prediction, k-nearest neighbour methods, 

weighted neighbour methods, Curse of dimensionality, Linear Classification, 

characterizing a linear classifier, training a linear classifier, logistic regression. 

Decision trees: predictor form, training decision trees, decision tree classifiers, 

univariate trees – classification trees, regression trees, pruning, ruleextraction from 

trees, learning rules from data.  

Design and Analysis of Machine Learning Experiments 
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Factors, response, and strategy of experimentation, randomization, replication, and 

blocking, guidelines for machine learning experiments, cross-validation and re-

sampling methods, k-fold cross-validation, 5*2 cross-validation, Measuring 

classifier performance, Assessing a classification algorithm’s performance - 

binomial test, approximate normal test, comparison over multiple datasets– 

comparing two algorithms, multiple algorithms. 

Deep Learning  

The neural network – building intelligent machines, the limits of traditional 

computer programs, the mechanics of machine learning, the neuron, expressing 

linear perceptrons as neurons, feed-forward neural networks, linear neurons and 

their limitations. Training feed-forward neural networks – gradient descent, the back 

propagation algorithm. 

Neurons in human vision, the shortcomings of feature selection, filters and feature 

maps, Deep reinforcement learning, Markov Decision Processes (MDP), explore 

versus exploit, policy versus value learning. 
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Basic Knowledge of Computer Operation Practical 
Examination Ability Test  (Qualifying Nature) 

Time Allowed: One hours                                                       M.M.: 100                                                                              

Microsoft Windows Operating system and Microsoft Office (Maximum Marks – 100; 
Minimum Qualifying Marks to be obtained – 40; Time allowed: One Hour) 

 

The paper shall be set from the given syllabus broadly taking one question from each 
i.e. - (1) Windows and internet (2) M.S. - Word (3) M.S. - Access (4) M.S. - Excel and (5) 
M.S. - Power Point.  

 

Note -1- Each question shall have one action to be performed on the system each having 
20 marks.  

 

Note -2 - Printout of the output shall be taken and given for evaluation. 
 

Note- 3 - mDRk ijh{kk vgZdkjh izd``fr ¼Qualifying Nature½ dh gksxh] ftlesa U;wure 40 
izfr”kr vad izkIr djuk vfuok;Z gksxkA mDRk ijh{kk esa izkIr vadksa dks vfUre p;u ifj.kke 
esa lfEEkfyr ugha fd;k tk;sxkA  
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