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XE-A (Compulsory for all XE candidates) Engineering Mathematics 

Σεχτιον 1: Λινεαρ Αλγεβρα  

Alge bra  o f matric e s; Inve rse  and rank o f a  matrix; Syste m o f line ar e quatio ns; Symme tric , 

ske w-symme tric  and  o rtho go nal matric e s; De te rminants; Eig e nvalue s and e ige nve c to rs; 

Diag o nalisatio n o f matric e s; Cayle y-Hamilto n The o re m.  

Σεχτιον 2: Χαλχυλυσ  

Func tio ns o f sing le  variable : Limit, c o ntinuity and diffe re ntiab ility; Me an value  the o re ms; 

Inde te rminate  fo rms and L'Ho spita l's rule ; Maxima and minima; Taylo r's the o re m; 

Fundame ntal the o re m and me an value -the o re ms o f inte gral c alc ulus; Evaluatio n o f 

de finite  and impro pe r inte grals; Applic atio ns o f de finite  inte g rals to  e valuate  are as and 

vo lume s.  

 

Func tio ns o f two  variable s: Limit, c o ntinuity and partia l de rivative s; Dire c tio nal de rivative ; 

To ta l de rivative ; Tange nt plane  and no rmal line ; Maxima, minima and saddle  po ints; 

Me tho d o f Lagrange  multiplie rs; Do uble  and triple  inte grals, and the ir applic a tio ns.  

 

Se que nc e  and se rie s: Co nve rge nc e  o f se que nc e  and se rie s; Te sts fo r c o nve rge nc e ; 

Po we r se rie s; Taylo r's se rie s; Fo urie r Se rie s; Half range  sine  and c o sine  se rie s.  

Σεχτιον 3: ςεχτορ Χαλχυλυσ  

Gradie nt, d ive rge nc e  and c url; Line  and surfac e  inte grals; Gre e n's the o re m, Sto ke s 

the o re m and Gauss dive rge nc e  the o re m (witho ut pro o fs).  

Σεχτιον 3: Χοmπλεξ ϖαριαβλεσ  

Analytic  func tio ns; Cauc hy-Rie mann e quatio ns; Line  inte g ral, Cauc hy's inte gral the o re m 

and inte gral fo rmula (witho ut pro o f); Taylo r's se rie s and Laure nt se rie s; Re sidue  the o re m 

(witho ut pro o f) and its applic atio ns.  

Σεχτιον 4: Ορδιναρψ Dιφφερεντιαλ Εθυατιονσ  

First o rde r e quatio ns (line ar and no nline ar); Highe r o rde r line ar diffe re ntia l e quatio ns with 

c o nstant c o e ffic ie nts; Se c o nd o rde r line ar diffe re ntia l e quatio ns with variable  

c o e ffic ie nts; Me tho d o f varia tio n o f parame te rs; Cauc hy-Eule r e quatio n; Po we r se rie s 

so lutio ns; Le ge ndre  po lyno mials, Be sse l func tio ns o f the  first kind and the ir pro pe rtie s.  

Σεχτιον 5: Παρτιαλ Dιφφερεντιαλ Εθυατιονσ  

Classific a tio n o f se c o nd o rde r line ar partia l d iffe re ntia l e quatio ns; Me tho d o f se paratio n 

o f variable s; Laplac e  e quatio n; So lutio ns o f o ne  dime nsio nal he at and wave  e quatio ns.  

Σεχτιον 6: Προβαβιλιτψ ανδ Στατιστιχσ  

Axio ms o f pro bability; Co nditio nal pro bability; Baye s' The o re m; Disc re te  and c o ntinuo us 

rando m variable s: Bino mial, Po isso n and no rmal distributio ns; Co rre la tio n and line ar 

re gre ssio n. 

Σεχτιον 7: Νυmεριχαλ Μετηοδσ  

So lutio n o f syste ms o f line ar e quatio ns using  LU de c o mpo sitio n, Gauss e liminatio n and 

Gauss-Se ide l me tho ds; Lagrange  and Ne wto n's inte rpo latio ns, So lutio n o f po lyno mial and 

transc e nde ntal e quatio ns by Ne wto n-Raphso n me tho d; Nume ric al inte gratio n by 

trape zo idal rule , Simpso n's rule  and Gaussian quadrature  rule ; Nume ric al so lutio ns o f first 

o rde r diffe re ntia l e quatio ns by Eule r's me tho d and 4th o rde r Runge -Kutta  me tho d. 


