
HARYANA PUBLIC SERVICE COMMISSION
BAYS NO. I-10, BLOCK-B, SECTOR - 4, I'ANCIIKULA

Advertisement No.18 to37 of 2024 Date of Publication: 23.07,2024

The Commission invites online applications from eligible candidates

for the posts of Post Graduatc Teachers (PGTs) in various subjects lbr Rcst

of Ilaryana Cadre and Mewat Cadre, for which the guidelines / stcps for

submission of online application form by the candidates are as undcr:-

2.

l. Candidates have to compulsorily register online by visiting

regn.hpsc. gov.in directly OR through http://hpsc. sov. in for submi tting

their online application form.

After registration, a login ID would be created and the candidates will

have to complete the registration process by using the login ID.

Parivar Pehchan Patra (PPP), Aadhar No' & Virtual ID (VID) is

rcquired for Aadhar authentication during Biometric altendance

A1ter completion of registration, the candidates can apply against thc

respective advertisement as per their qualifications.

Duly filled application form can be submitted only aller payment o1'

requisite fee.

After making payment, the candidates have to take a printout of their

application form and upload the same after duly checking & signing it.

Application process would be completed only after submission ol duly

signed application form by the candidates.

For more informalion, log on to http://hpsc.gov.iq
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6.

7.

Date:23.07 .2024
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MATHEMATICS hturu, - gL

- Sets:
Sets and their representations. Empty set. Finite & Infinite sets. Equal sets. Subsets. Subsets ol'the set oI real numbcrs.
Power set. Universal set. Venn diagrams. Union and Interseclion ofsets. Difference ofsets. Complement ofa set.

Relations & Functions:
Ordered pairs, Cartesian product of sets. Number of elements in the carlesian product of two finite sets. Cartcsian
product of the reals with itself (upto R x R x R). Definition of relation, pictorial diagrarr.rs, domain. co-domain and rangc
of a relation. Function as a special kind of relation from one sc1 to another. Pictorial reprcscntation a function. domain,
co-domain & range of a function. Real valued lunction of the real variablc, domain and rangc o[ thcsc functions.
constant, identity, polynomial, rational, modulus, signum and greatesl inleger lunctions r.vith thcir graphs. Sr.rm.

difference, product and quotients of functions. Sets and their Representations. (Jnion, inlcrscclion and complcmcnts ol-

sets, and their algebraic properties, Relations, equivalencc rclations, mappings, one-onc, into and onto mappings,
composition of mappings.

Principle of Mathematical Induction:
Processes ofthe prooiby induction.'fhe principle ofmathematical induction.

Pcrmutations & Combinations:
Fundamental principle of counting. Factorial n. Permutations and cornbinations, derivation of lormulac and thcir
connections, simple applications.

Complex Numbers:
Complex numbers, Algebraic propcrtics ol complex numbcrs, Argand planc and polar rcprcsentation of cornplcx
numbers, Statement of [iundamental 'l'heorem of Algebra, solution of quadratic cquations in thc oomplcx numbcr'
system. Modulus and Argument of a complex number, square root ol'a complex numbcr. Cube roots of unity. triangle
inequality.

Linear Inequalities:
Linear inequalities. Algebraic solr.rtions of linear inequalities in one variable and their representalion on thc nurnbcr linc.
Graphical solution of linear incqualities in two variables. Solution of syslern of linear inequalities in two variablcs
graphically. Absolute value, lncquality ofmeans, Cauchy-Sohwarz Inequality,'l'chebvchcl's Inequality.

Binomial Theorem:
Statement and proof ofthe binomial theorem for positive integral indices. Pascal's triangle, general and middle terlr in
binomial expansion, simple applications. Binomial Theorem for any index. Propcrtics of Binornial Co-clficicnts. SirlpL:
applications for approximations.

Sequence and Series:
Scqucncc and Series. Arithrr.retic, Gcomctric and Hannonic progressions (G.l'.). Gcncral tcrms and surn to tr tcrms ol'
A.P., G.P. and H.P. Arithmelic Mean (A.M.), Ceometric Mean (G.M.), and Ilalmonic Mean (ll.M.), Relatiol bctwecl
A.M., G.M. and H.M. lnsertion of Arithmetic, Geometric and Harmonic means betwcen two givclr numbers. Spccial
series, Sum to r terms of the special series. Arithmetic, Geometric Series, Exponenlial and Logarithmic series.

Ele mcntary Numbcr Theory:
Peano's Axioms, Principle of lnduction; First Principle, Second PrincipJe, 'fhird Principle, 13asis Represcntation I hcorcrrr.
Greatest lnteger Function'l'cst of Divisibility, Euclid's algorithm, l'he l.lnique Factorisation 'fheorcm, Corrgrucnce. Srrnr

oI divisors of a number. Euler's totient [unction. 'l'hcorems of I.'ermat and Wilson.

Quadratic Equations:
Quadratic equations in real and complex number system and their solutions. Relation belween roots and co-ctlicicrns.
nature of roots, formation of quadratic equations with given roots; Symmetric functions of roots. cquations rcduciblc lo
quadratic equations application to practical problems.

lVlatrices and f)eterminants :

Dcterminants and matriccs of order trvo and thrcc. propeftics ol dcterminanls, lrvaiuati()n oI dctcrnrirrrrrrs. Arca o!'
lrianglcs rrsirrg detcnninants, Addition and multiplication of matdces, adjoint and invcrsc ol'rndtrix. l'est ol'consisturcl
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ar'rd soluiion ofsimultaneous Iinear cquarions dsing dcterminants and matrices.

'l'r\'o dimcnsional Gcometry:
Cari.esiail system of rcctangular co-ordinates in a plane, distancc fornrula. scction formula, area qf & triangie, condiliolt for
rl)c coilircarity ofthrcc points. centroid and in-centrc of a triangJe. locus and its equation, translation of axcs, slopc of a

iinc. palrllel and pcrpcndicularlines. intercepts ofa line on the coordinale axes.

Various lbrms of equations oI a li]rc. interscction of Iines, angles bet\.l,een two lincs, conditions for concurrenbe oflhree
IiDcs, disrancc of a point from a linc. I.)quations of inlernal and extcrnai bisectors of angles between two lines, coordinatcs
of ccnlroid, onhoccntrc and circLrrrcentrc of a triangle, equation of family of lines passing through the point of inlcrsc.iion
ol'tvo lirrcs. horncgcncous cquation of second degree in x and y, arrgle between pair of lines through thc origin, combined
cqualion of thc biscctors of the angles bc1\'ccn a pair of lines, conditjon for the gcncral second degree equaiion 10

rrjprcscnt a pair of lines, point of intcrscctiori and angle betrveen trvo lines.

Standard form ofcqualion ola circlc, gcncral fon,r ofthe equaiion ofa circlc. its radius and centre. equation oia circic in
th. para.rl)c1ric lornr. cqualion ofa circle when the end points ofa diameter are given. poinls of intcrscction ofa linc atrd a

ci|clc wiih the ccntrc at thc origiIl and condition for a linc to be tangent to the circle. lengtlr of the tangcxt. equ::lion ofthc
tangcnt. cquation ofa family olcirclcs through the interscction oltwo circlcs, conclition for two intersecting citcles to be

0rthoBonal.

Sccliorrs o1'concs. cquatiorls ol'conic scctions (parabola. eliipsc and hypcrbola) in standardforms, condition for 1'-- nrx + c

lo bc a lairgcnt and point(s) oflangcncy.

I rigon0mcl ric l-uncl ions:
Posilivr: and ncgalive angles. Measuring angles in radians & in dcgrccs and conversion from one measure to allothcr.
t)cllirilion oflrigononrctric functions with the help of unit circle.
Orenh: of trigonomctric functions. l',xpressing sin (x+_v) and cos (x+y) in terms ofsinr, sirlv.cosr & cos-v. ldentities rclated

lo siri2x. cos2x. tan 2x, sin3x. cos3x and 1anix. Solution of trigonometric equalions, Proot's and simple applicatiors of'
sinc and cosinc formulae. Solutionof Iriangles. Heights and Distanccs.

Invcrse'['rigonomctric F'unctions:
I-:c!lnition, rangc. domain. principal value branches. Graphs of inverse trigonometric fulctirrns. Elemental' properties ol
i nr'ersc a'igonomctric Iuncliolis.

Diffcrcntial Calculus:
t)olynomiaJs, rational, trigonometric, logarithmic and exponential functions, Inverse funclions. (iraphs of simple functions.
i,imits. Continuity and difl'ercntiability; Derivative, Geometrical interprctation of the derivative, Derivetivc of sum.

dillircncc, prodLrcl and quoticnt of functions. Derivatives of polynomial and trigonometric tunctions, Derivative of
cornposite lunctions; chain rule, dcrivatives of invcrs trigonometric functions, derivative of implicit tunction. Exporiential
and logarithrnic funclions and their dcrivatives. Logarithmic differentiation. l)crivative of functions expresscd in

paramctric lbnns. Second ordcr dcrivativcs. Rolle's and Lagrange's Mcan Valuc Theorems and their geonrctric

inlcrprctations.

,l pplical ions of Dcrivat ivcs:
Applications of dcrivativcs: rate ol change, incrcasing / decreasing functions, Iangcnts & normals, approxifiration.
maxima and mininra.

lntcgral Calculus:
lntcgral as an anli-dcrivativc. Fundamcntal i:rtcgrals involving algcbraic, trigonomctric, exponential and Jogalithmic
lunclions. Inlegration by substitution, by parts and by partial fractions. lntcgralion using trigonometric identities. [)eflnite
intcgrals as a limit of a sum, Fundamental 'l'heorem of Calculus. Basic Properties of definite integrals and evaluation ol'
dclrnitc integrals; Applications of definite integrals in finding the area undcr simplc curvcs, especially lines, areas of
circlcs / Parabolas / ellipscs, area between the two curves.

I)iffercntiat Dquations:
I)cfirrition. ordcr and dcgrcc, gcncral a:rd particular solutions of a diflcrential equation. Formation of differential equalion
whosc r,.cncral solution is givcn. Solution oi dil'ferential cquations by method of separation of variables, homogeneous
dillerenljal cqLralions of firstorder and first degree. Solutions of linear differential equation.
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'l'a(l rrs:

,.ia'.rr:i r;rd sc:riars. mngnitu,Je.llcr ditcction ol'a vcctor. l)ircclion cosines / ralios ol'vectors. lypcs oIvcJi()r's i('.ri-,i].
,11it. zc:ri. parallci and rioilincar Yeclors), position vector ol-a point, negative ofa vector. oomponenls ()l-a vector. i(l!iitir,rl

of vcctors. nr,.rltiplicat i,: ll r.,l ir vccrol by a scalar, position Yeclor of a Point dividing a linc segmcnt in a givcn ratio. Scalrl.

(dot) produci ol'\'.cto:s. 'pr:ujcctiun r,l a vector on a line. Vcclor (cross) product cfvectors.

Three dimerr!:ionirl (;come trl:
Coordinates ol'a poirlt in space. distance bclwccn two points; Secliori lbrmula, I)ircction cosincs / ratios ofa lincjoining
lwo poinls. C,-licriren and vector cquatiolol'a linr. coplanar and lrkcu, iincs. shorlcst distancc between two Iincs. Cartcsian
and vector equarioir of a planc..Angl,: bellvccr ri) 1wo lines, (ii1 tu'o pianes. (iii) a line and a planc. Distancc ol a point
from a planc. Scalz,r and veclor lripic plodrrct. ApplicatiDn of veutol.S lo plane llsomctry. l]quation ol'a sphcrc, ils ccllirc
and radirrs. Diami:ici lolrn of lhr cquation of a sphc;e.

Statistics:
Calcuiation of lvlean, median arrl mode of groupcd and ungroupcd da1a. \4ciISurcs ol' dispcrsior): tnean deviation. variancc

and standard deviation of rlngrouped / groupcd data. Analysis of frequencl- distributions with eqiral rncans but Llifl,''rsnt
r arianccs.

Probability:
Random experimenls: outcoutes. sample spaces. Evenls: occurrence of cYcnts. q.xhaustive cvents. muluall)i crclitsivc
events. Probability ol' an event, probability of 'not', 'and' & 'or' eveuts., Multiplication tlreoretn on probabilitl'.
Conditional probabiliti,, independent events.,

Baye's theorem, Randorn variablc and its probability distribution, tlinomial and lloisson disrributions artd their r-,n)pcriics.

Linear Algcbra
I.ixamplcs of vector spaces, vcctor spaces and subspace, indcpcndcncc in vcctor spaccs. cxistcncc ol a llasis. thc row ancl

column spaces of a matrix. sum and inlersection of subspaccs. [,ittcar
Transformations znd Matrices. Kernel, Irnage, and Isomorphisrn, change trl'bases, Sinilarity. Ilartk and Nullity. Inncr
Product spaccs. orthonormal sets and thc Gram- Schmidt Proccss. thc Mclhod ol l,east ,cqLrarcs. I3asic theory ol'
IliBenveclors and tligenvalues, algebraic and geomelric multiplicil) el 3itr,cn valuc, diagonalization of nralriccs-

application Io s).s1crn of lincar diff'erential equations. Gencralized In'zerscs of rnatriccs. Moorc-i)ctrrosc getrcralizcd
inverse. Rcal quadratic lorms, reduction and classification of quadratic fcrflrs. indcx and signaturc. lriangular leduclion o1'

a pair of forms, singular value dccomposition, extrema of quadratic lorms. Jordan canonicai lbrtn. vector ard rrralrix

deconrposition.

Analysis
Monolone lirnctions arrcl iiurctions of boundcd va-riation. Real valued functions, corllinLlous functiotts, Absolutc colll:ltrriY
of functions. slirndard propertics. (.lniform continuity, scquence of functions, unilbrnr convcrgcnce! power scries artd

radius ol con\ergenco. R icmann-Stieltjes integralion, standard properlics, multiple intcgrals and their cvaluatiolt by

repeated inleglatjon. change ol variable in multiple integration. Uniform convergence in impropcr intcgrals.
differentiatioir u,rdcr thc sign .rl'integral - Leibnitz rule.

Dirichlei intei:ral. i.iouvill..'s extcnsion. Introduction to n-dimcnsional Euclidean space. opcn and closed intcrvais
(rectanglcs). compact sefs, Ilolzano-Wcierstrass theorem, I Icine-Borcl theorem. Maxima-minima of lunctions ol' sevcral
variables, constrained n:axima-mininra of functions. Analylic function, Cauchy-Ricmarrn cquations. singularilics.
Statement of Cauchy theorcm and cf Cauchy integral tbr:nula with applications, I{esiduc and conlour inlcgratiort. I;ouricr
and Laplace transfonrs. l\lellin's inversion theorem.

Arlry
Sscretary
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