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Mansoura University o Subject : 317 m
Faculty of Science & Abstract algebra (3)
Math. Dept !\/\ 4 3™ Year Math
Final Exam, Jun 2013 Date : 27/5/2013
Time : Two hours

Answer the following questions Total (80 Marks)
[1] a) Define (five) only of the following : (26 Marks)

Unique factorization domain (UFD), Euclidean domain (ED), irreducible
polynomial, primitive polynomial, prime ideal, Maximal ideal

b) Prove that, every pair of non- zero elements a, b of a PID has ged d = (a,b),
Moreover d=2Aa+pub for A,u inR.

¢) In the domain Z, for a=382, b=26 find d,A,p.

[2] a) Let us consider Z[x] ; (30 Marks)
i)Is Z[x] a UFD ? Why?
ii) Show that S= {a +xf(x): ae2Z,f(x)e Z[x]} is an ideal in Z[x].
iii) Is Z[x] a PID?
b) Find :
i) the zeros of %3 +3x% +2x+1 in Zgixrl,

ii) gcd of 8+ 61 and 5+5iin Z[i]
iii) the units in Z[x] and Z4[x].

[3] Prove (three) only : (24 Marks)
i) Z[</- 5] is an integral domain but not a UFD.

ii) If F is field, then the nonzero ideal <p(x)> of F[x] is maximal iff p(x) is
irreducible polynomial over F.

iii) IF F is a field , then every proper nontrivial prime ideal of F[x] is maximal.

iv) Z[i]={a+ib: a,beZ} isa UFD.
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Mansoura Univ.

Faculty of Science 3rdYear: math.
Mathematics Dept. Date June 2013
Subject: Math. “Time: 2 hours

Course Integral equations math 318 Full marks: 80

Answer the following questions:

[1] Relate Volterra Integral equation to Initial value problem. Hence prove
existence and uniqueness of solutions for initial value problems, Volterra
Integral equation and Fredholm integral equation. [20 marks].

[2] i) Solve the following integral equation

y(t)=1+b _[ y(s)ds , where b is a small parameter.
0

ii) Use resolvent kernel to solve the following integral equation

y(t)=exp(t®) + }exp(tz —~s)y(s)ds. . [20 marks].

0

[3] Solve the following integral equations:

1) I_[y(s)(t —s)lds=1.

xl2.
i1) y(t)=sinz + _[sin 1y(s)cos.sds . [20 marks].

0

[4] Solve the following integral equations.

1) y(t) = SItsy3(s)ds.

1) =1+ [y (s)ds,
ii) ! [20 marks].
¥, (0) = [y (s)ds.
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Faculty of Science 3rdYear: math.
Mathematics Dept. Date June 2013
Subject: Math. A Time: 2 hours

Course Electrodynamics math 321 Full marks: 80

Answer the following questions:

[1] Why classical mechanics is not applicable to light. State special relativity
principles. Derive Lorentz transformations. Derive length contraction, time
dilation and apply them to the miu meson phenomena in cosmic rays.

[20 marks]. -

[2] 1) State the basic equations for electrostatics and magneto-statics. Hence
derive Maxwell's equations. Derive plane wave solution for conducting
media. Explain the meaning of skin effect.

i1) Define 4-vector, velocity and momentum 4-vectors. Hence derive

Compton relation.
[20 marks].

[3] i) Derive the transformation formulas for the electric and magnetic fields.
Show that special relativity truly unifies them.
ii) Derive Doppler relation. Explain its importance. [20 marks].

[4] 1) Comment on the following statement: Since special relativity disagrees
with Newton gravity, a new theory of gravity is needed.

ii) State Larmor formula. Explain its contradiction with the stability of
atoms. [20 marks].



G el 1 Jaadl & N CoXee o AW el
(A
olelu 1 ol ‘!{/\ v SL2ly JI b fll

2013/6/10 : g\l e 322 iy M iy i 8l

:ZJ:}H :tl:.»:}f\ o5 g_.?\;

1J3Y JI gl
(b3 10) . JSedd b6 vy Jols L 3hat s (salgmr Y 1 ad S (S oy S50 (1)
(@~ > 10) 2 S5l BB oy s L abi die slea Y Azt LS e S 1) (2)

0;;=3,0,,=033=0,0,,=03=1,0,,=2

ol W (555 pda SISy s S Ly B ) Slslgm Y a4
W) J1 gt

feeile 2 10) By Exx JWBYI OUS L adall oall 50 (1)
Sl 5 daey ol Lo s e Y1 Bomze OIS 13 (2)

. l 7 % 1 E
(Qb’)-‘ 10) s E e E:—-E{MXZ 1+ UyZ l—z[zz—f-p(xz-}-yzﬂ &J

S s ) S Yl g Bl sy ¢ ey Sl Bl y Wl i WL ST 13 L

Wl JI gl
<¢)L>)> IO) .Up!ji-\ Ay g (a\wo.—f)’d Hon 040 wa‘\ (1)
(<=, 10) o Sl BB Ly s b dlai i sl e LS e 23S 13 (2)

G =01, =50, 6,,=10. 65,=-30,6,,=80,5,,=-75

&3 —enlly i toidl 0dh W (o mdl e daladly & gasrll LS My sl Y ameze LS 0 s 4
v=(1/2,2,1/\2) 2

;@\JJ\ JI !
(QL@; IO) (J58) e o4 s )0l (1)

S @t ae wl g @ oY VL 0 ek Y SVl > S S 0w (2)
(c;)b.-); IO).@KJ:J\ a5l ) gs Ayl dnze LS ey Aibl 5 Wl PECEN N Jolas OB Gad




] |

o \) Al\wep a5y, .C ’ \u{)_\' _C ﬂu‘ Uﬂf:;: {’

a YT gl g3 cladal asiadl 43S — 5 ) guaiall daala
clpcaby ) £ el Al byl

Gl . o ghasal) < > ?T~\Y'/"/ \V:&UL:"“

(V) a4 05 ; ) Ral) ad = LA sl Al
FYY o Balall agS ' sl 3 gl

-2 AV AL oo qal

aaiaa (e Ay aal) Alical) Ciaaldall (e 4l pde dis X1 Xg» s X, S0 ( :d s Jigesd)
(o re) i e X il N (07
Ll cullsd Clal) (e Cra £ ol A g 3al)l Claa gl (o (e il g 5 (e A gSa Al e Ao i (@
Claa gl (e lan g 7 (e digSa s AT Al pde die @Al 5 45, 37, 43, 25, 34 & kil
39,41 ,35,23,31,20 ,29 A Ml lghali) cils ghil) a Al g s de gl
SALAEI S 58 95 %  qawal | Gl (i Lagd O 5 b g 95 @i Ol (e £ 63 IS Al O b g
(ane) il gia (o

-6
e’ 0°

0 & f(x,0)= 1x=0,1,2,... A X s Judal Al cils 1y (3 HGY J)smd)

(Sl B palall & il il e AV 2 W g O il gl alaa A
G Ombaal) 2 o a8 Gl 40000 (e GSa gl AT e il 800 e Al pdie Abe Cua (@

iaall 3 8 (apall Y Cplaal) il A8 5 58 99 0 qual (VL Gl 560 (re A s Adal)
(@lajade) . paiaadl S 3 (y gall Y pubiaal) 3 83 203 4855 58 99 O caal (¥
ol Gl ge e X dua dpaal) g3 g A P aleall Guda jdia IA’=3(—‘UM¢,5M‘OM$5(—:-

n

(S i) LAldgaa p
() gF AR g el A b adiae (e e Al gl Ae i (1A J) e
(St p alall s ey el aa
JAa 1000 s okl Gila) g dia 6000 A Gall s3] A U s gl JAA Jagia ¢S 1) (@
Lal) 35 ) Jas bagia gl O Juaial dagl , dbaall 038 (e Bpul 100 Wana Al pde Aie < pa)
(clajaie) LAl 6150 5 5950 O

Zons=1.96 , Zos=2.58 , @(~0.5)=0.3085 , D(1.5)=0.9332 , £(ops.10)=2.228
dagd cpld 3 - (5 gl cliadl) Cubl aa




