TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATIFS

EXAMINATION FOR PROSPECTIVE STUDENTS (4™ YEAR) STUDENTS OFMATHEMATICS
COURSE TITLE GENERAL RELATIVITY ... COURSE CODE:MA4113
. DATE:27/12/2016 TERM FIRST : TOTAL ASSESSMENT MARKS ) TIME ALLOWED: 2HOURS

[1] (a) Prove that ds® = dx? + dy? + dz%in parabolic coordinates (& 7, ¢)given as
y p

ds? = (& + 77)d& + (& + iP)dn’ + n&dy’
where x = &ncosp, y = Ensing, z = (/,‘2 - ﬁz)/Z.

(b) When A; is a vector, find and prove that the transformation law for
LT ) r
BU = a_xf o (.S "6605‘0

[2] <:(a) The equation K (ij)Ajk = Bj, holds for all the coordinates systems. If A and

B are second-rank tensors, show that K is a second tensor also.

(b) Use the question [3] (b) and Obtain the equations of the geodesic for the same
metric

[3] (a) Prove that B;, ; 18 tensor of rank two and Riemann-Christoffel’s tensor B”
(b) Find the fundamental metric and Christoffel's symbols to the metric

ds® = dt? - 2k (dx2 + dy2 +dz2)
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Answer the foowigg questions

Question 1:
{. Prove that a continuous one-to-one function from a compact space onto
a Hausdorff space is homeomorphism.
2. Show that every subset from a co-finite topology is compact.

Question 2:
1., Prove that every compact Hausdorff space is Ty.
2. For a continuous mapping f:(X,7,, T1) - (Y, 7,). Prove that the
mverse image of points in Y is closed set in X.

Question 3:
1. State with proof Hein-Borel Theorem.
2. If X ={a,b,c} with a topology 7 = {X, ¢, {a}, {b.c}}. Discuss the
regularity, normality, Tz and T;.

Question 4: :
1. For every topological space (X, 1) and A < X, prove that X is compact
iff for all 3 of closed subsets of X having a finite intersection property
has N3 # 9.
2. Prove that the usual topology is Hausdorff.

Question 5:
1. Prove that a space X is T iff for every singleton is closed.
2. If X ={a,b,c,d} with a topology
1= {X,p,{c}, {b,c}{a,b,c},{b,c d}} Discuss Ty, T;,T{ and T’

With best wishes Dr. Abd El-Fattah El-Atik




[R—

TANTA UNIVERSITY

FOURTH YEAR,

FLUID MECHANICS 1

DATE:

Please answer the following questions

TOTAL ASSESSMENT MARKS: 150 | TIME ALLOWED: 2 HOURS |

5 JAN. 2017

TERM: FIRST

1A. The velocity of fluid flow in 2D is given by

V=yzit+ytj+zk

through a surface of vertices 0,5,7),(0,11,7), and (0, 8, Al). If the volume
flux Q =918 (L’ T"'), then calculate the constant A1. kind of surface, and
average velocity.

1B. Calculate the acceleration components a, and ay of fluid flow by Euler
and Lagrangian methods for fluid velocity

V = xi+t%j

[45 Marks]

2A. The fluid velocity is a function of fiuid density p, gravity g, depth h,
and time t . Rewrite the relation between these parameters using Pi theory.
[Hint: o, h,and g, are basic parameters]

2B. Find the non-dimensional form of the following equation

v d*v fdP Y
Par ~H ax R
and then find the non-dimensional numbers [35 Marks]

3A.If the velocity potential & = 2xy , find and plot %(x, y),and path line

3B. For the 2D fluid flow, find and plot ¥ for two components velocities
,u=3+e™* p=3-¢
[35 Marks]

4. The velocity components of fluid flow u=3(x%-z%), v=0 , w=-6xz satisfied
the solution of Navier-Stokes equations. Find the pressure distribution.[Hint:
9=9,=0, 9:~-g k] [35 Marks]
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A]\!SWFR THF FOLLOWING QUSETION:
[1] Find the set of all feasible solution and determine the optimat one graphically of the LP:

(35 deg.)
[ max z=-x +2X,
LP \Its.t. X, +2x, <20, x,x, w30,
!__ 1.5%, - 5x, =15, Y, =0
[2] By simplex method solve of hinear program: (40 deg.)
| minz= —5x,+2 x, -~ 3X,
ts.t. 2%, +2x, — %22,
9 X, ~ <3
(LP) <! 3x, - 4x, 3.
X, 3%, 5,
X; Xy, X3 2 0
[3] By simplex method solve of following dual linear program: (35 deg.)
min W=-2x,+ 3x,+5X,
st. - 2%, +3X%, > 5,
, < -2x, -4X, TRy 2 2,
(D) “
X, +3x, 23,
X, X, X3 20

[4] By minimum cost method and Vogel method solve of the transportation problem: (40 deg.)

Demand B
Supply 4 7 13 9
6 14 25 45 24
8 60 25 39 50
16 30 23 65 15
I ]

TXAMINERS | PROE.LAMMAR | GOODLOKE |
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TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS
EXAMINATION ¥OR PROSPECTIVE STUDENTS (4™ YEAR) STUDENTS OF MATHEMATICS

COURSE TITLE QUANTUM MECHANICS 11 COURSE CODE MA4115

DATE: 10 | JAN2017 . TERM: FIRST | TOTAL ASSESSMENT MARKS 100 | TIME ALLOWED: 2 HOURS

Answer the following questions:

*1- Complete the following statements: -~ (30 Marks)
a) A set of vectors {®,} is said to linearly  independent
LE e e e
b) The maximum number of linearly independent vectors in a space 1S
called .....oooooviiieiiiiin,
¢) D is called a linear operator if and only if ...
AN e
d) If 4 is a Hermitian operator, then all of its eigenvalues are ...................oes
e) Eigenvectors corresponding to distinct eigenvalues of a Hermitian operator
mustbe ..o
f) The matrix elements of the operator M aredefinedas ...........oooeiiinn
. ¢) The square angular momentum operator in spherical coordinates takes the
§70) vt s WU P R CRRRLRREE
h) The mathematical formula of the creation and annihilation operators
ATE e eiee vt e AN Lt
2- a) Use the creation and annihilation operators to find the expectation values (x)
and (x?). (15 Marks)
b) Find the Pauli spin matrices. (15 Marks)
¢) Discuss the time independent perturbation theory. (15 Marks)
3. Drive the radial wave functions. (25 Marks)
EXAMINERS l[;l;?F/AHMED ABOANBER Il;g// ABDALLAH A. NAHLA ,]

With my best wwﬁes
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\ Tanta University-Faculty of Science-Department of Mathematics \
Tinal Exam for the First Semester 2016-2017 A
Course title: Differential geometry(1) Course Code: MA4107
Date: 15/1 /2017 | Total mark: 150 Marks " | Time allowed: 2 Hours

Answer all the following questions:

First question: (40 Marks)

.(a’(s))(a”(s))-.a’"(s)
(a)-Prove that T = — K2(S)

(b)-Let@t{¥) be the parameterized curve of R? defined by
s S - bs

a(s) = (a cos ,a sin = ,
| ( vaZ + b2 VaZ + b2 "VaZ + b2 )

Compute k,T,t,nandb. u

Second question: (40 Marks)
(a)-Drive Frenet equations.

(b)-Prove that X((u, V) is a simple surface, where U is open set and

X{u,v) = (u, v, f(u,v)).

(¢)- Find the equation of the tangent line of the circular helix at t==0 , Where
a(t) = (a cost,a sint, bt)

Third guestion: (40 Marks)

(a)- Show that the distance between corresponding points on two Bertrand curves is constant.
oy .

(b)- Prove that for a plane curve -[o k(s)ds = 2nr.

(¢)-Find tht—_:.pararrkleterizati_o_n of the curve x% =1- X3 , x% = X.

Fourth guestio_n: (30 Marks)
1

3 £ :).Compute k.t at t=1.

(a)- Let a(t) = (t,%t2 ,

. - : . - dt 1 &2 a.a
- T— PR3 . = e
(b) -Let a: I R? bea rggular parameterized curve. Prove that—- = &l a7 Ak
( ¢) Find the curvature of the curve X =4ay.

(Best wishes)

Examiners: | 1- Prof. Dr. A, E. El-Bagoury 2- Dr. Mervat Elzawy
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\ Tanta University-Faculty of Science-D epartment of Mathematics \ %
Tinal Exam for the First Semester 2016-2017
Course title: Differential geometry(1) Course Code: MA4107
Date: 15/1/2017 | Total mark: 150 Marks | Time allowed: 2 Hours

Answer all the following questions;
First question: (40 Marks)

(a’(s))(a”(s)).a'”(‘s)
(a)-Prove that T = — K2(5)

(b)-Letar(t) be the parameterized curve of R defined by '
| S S bs

a(s) = (a cos ,a sin —
¢ Va? 4 b2 VaZ + bZ "VaZ y b2 )

Compute k,T,t, nand b,

Second question: (40 Marks)
(a)-Drive Frenet equations.

(b)-Prove that X(u, V) is a siﬁlple surface, where U is open set and

X(u,v) = (u, v, f(y, v)).

(c)- Find the equation of the tangent line of the circular helix at t=0, where
a(t) = (a cost, a sint, bt)

Third question: (40 Marks) : -

(a)- Show that the distance between corresponding points on two Bertrand curves is constant.
- N I 3 -
(b)- Prove that for a plane curve -[o k(s)ds = 2xur.

(¢)-Find the parameterization of the curve x-f =1- Xy, x% = X,.

o @,“"\*‘}Jf .
Fourth guestion: (30 Marks) . Py f’; ,;3‘*}:‘ "uut:’ T Aa
tay & WUAE Ty Say Pﬁlur.%’
1., 1 F gy cuiny o SURANGE (=
(a)- Let a(t) = (t , E t? ,g t3 ' ).Compute k,T at t=1. W CJENCE ~Tu

dt 1 dzt a’ a
b) -Let o: I— R 3 be are ular arameterized curve. Prove that— ==
(b) gular p | as lal a2 lal

{ ¢) Find the curvature of the curve X* =4ay.

(Best wishes)

Examiners: | 1- Prof. Dr. A. E. El-Bagoury 2- Dr. Mervat Elzawy »
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