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S Tanta UNIVERSITY
Faculty of Science
Department of Mathematics
EXAMINATION for ( level 2') students OF Mathematics
C title: Numb
Course Code: MA2212 ’ e bites Nambnr |
. Theory |
e —
; . Term: . ‘
Time ALLOWED: 2h. Total assessment Marks: 150 2nd june,2015 (

SR S |

Answer the following questions:.

1] a- Prove that the product of n consecutive integers is
divisible by n! . ( 15 marks ).

b- Find all pairs of primes p and q satisfying p-q=3
(10 marks ).

c- Show that if ¢" -1 js prime(a>0,k> 2 ), then
- a@=2 and n is also prime. (10 marks ).

- 2] a- prove thatif p is prime and k is not a multiple of p,
“then k has a multiplicative inverse. (15 marks ).

~ b- Define the function ¢ (n), then deduce ¢ (860)
‘ | ( 10 marks ).

c- Find the least complete solution to
x*+x+1=0 (mod 21) (15 marks ).



3] a- Determine all solutions in the positive integers of the
following Didphantine equation :

54 x +21y =906. ( 15 marks ).

b- Find the remainder when 2°° is divided by 7.
(10 marks ).

c- Find the last two digits of 942 .
(10 marks ).

4] a- State and prove Fermat's Theorem . (15 marks |3

b- Find a solution of the system of congruences :

X =2 (mod 3)
X =3 (mod 5)
X=2 (mod 7). (15 marks ).

c- Decide whether or not the integer 3 is a quadratic
residue of 13 2. ( 10 marks ).

gy GRS L) ookl e

Prof . Dr. Ahmed Reda EL-Namory EXAMINERS
Dr. Tahany M. EL-Sheikh ‘ -




Tanta UNIVERSITY

Faculty of Science

Department of Mathematics
@(AMINATION for (level 2 ) students OF Mathematics

|

f Course Code: MA2212

Course title: Number
Theory ‘

Time ALLOWED: 2h. Total assessment Marks: 150 ;’:;m: june,2015

T o

Answer the following questions:.

1] a- Prove that the product of n conse

cutive integers is
divisible by n! .

(15 marks ).
b- Find all pairs of primes p and q satisfying p-q=3
| ( 10 marks ).

c- Show that if a" -1 js prime(a>0,k> 2 ), then
~a=2 and n is also prime. (10 marks ).

2] a- prove that if p is prime and k j

S not a multiple of p
then k has,a‘multiplicative inverse.

(15 marks ).

 b- Define the function ¢ (n), then deduce ¢ (860)
‘ i (10 marks ).

c- Find the least complete solution to
x*+x+1=0 (mod 21) ( 15 marks ).




3] a- Determine all solutions in the positive integers of the
following Diophantine equation :

54 x + 21 y = 906. (15 marks ).

b- Find the remainder when 25° is divided by 7.
(10 marks ).

c- Find the last two digits of 942 .
(10 marks ).

4] a- State and prove Fermat's Theorem . ( 15 marks ).

b- Find a solution of the system of congruences :

X=2 (mod 3)
x =3 (mod 5) _
X=2 (mod 7). ( 15 marks).

c- Decide whether or not the integer 3 is a quadratic
residue of 13 2. ( 10 marks ).

cogladlly Gl LY okl -—
Prof . Dr. Ahmed Reda EL-Namory ; EXAMINERS

Dr. Tahany M. EL-Sheikh




TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMAICS
EXAMINATION FOR SOPHOMORES STUDENTS (2 YEAR) STUDENTS OF STATISTICS
COURSE TITLE: STATISTICAL INFERENCE (€)) | COURSE CODE: ST2206
DATE: JUNE 2015 . TERM: 2 | TOTAL ASSESSMENT MARKS:150 | TIME ALLOWED: 2 HOURS |

Answer the following questions:

I-~ A population consists of three numbers 8, 12, 16 consider all possible samples of size two which can
be drawn without replacement from this population .

x:’l’) and E(s?) =02(ﬁ]\:_1) (35 points)

2
Show that E(X) = 4, Var(X) = —O-—(
L n

2- Suppose we are given the following values with unknown g, =a;

Sample 1 n;=22 X,=17 si=1.4

Sample 2 n,=18 X,=9 s5=1.2
(@) Test Hy:pyy—p1, =0 vs H,:py—p, >0 , ata=0.01 (20 points)
(b) Find 98% CI of g, —~ By ( Hint: Table value = 2.457) (15 points)

3- (@Let X =(X,X,,.., X,)bean i.i.d. random sample from exponential population with parameter A.
Find the value of C sygh that —/% is unbiased estimator of . (15 points)

(b) Let X = (X, X,,..., X,) be an i.i.d. random sample from N(0, 0). Demonstrate that

n

3x;
" T = is MVUE of 6. (20 points)

s n

4- (@) Let X =(X,, X,,..., X,) be an i.i.d. random sample from Poisson distribution with parameter 6.

Demonstrate that 7" = Z‘X ; 1s sufficient estimator of 0. (15 points)

i=1

(b) Let @ is an estimator of 0. Demonstrate that MSE = Var(é) +B*, where B = E(é) -6.

(15 points)
(c) Let X =(X,,X,,..., X,)be an i.i.d. random sample from Bernoulli distribution with parameter 0.
Find the MLE of 6. (15 points)

[ EXAMINERS | DR/ MEDHAT EL-DAMSISY | DR/ HANAN SEF-ELNASR ]




TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

EXAMINATION FOR SOPHOMORES STUDENTS OF MATHEMATICS (SECOND YEAR)

[W_j SOURSE TITLE: | Glawpal) Ausia g cilgada Julas COURSE CODE:MA2204

DATE: I 27 15/ 2015 TERM: SECOND | TOTAL ASSESSMENT MARKS:150 TIME ALLOWED: 2 HOURS
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SOURSE TITLE:
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COURSE CODE:MA2206
TIME ALLOWED: 2 HOURS

Linear Algebra
TERM: SECOND

TOTAL ASSESSMENT MARKS:150

Answer the following questions

Question 1 (50 Marks)

1) Let V. = R3 be the three dimensional space. Show that W = {(a,b,c):at Lh+4c¢—0,ab,c€R}is

a Subspace of V. (20 Marks)

2) Let T: R® — R? given by T(xy, X2, %3) = (7x1 + 2%z — 3X3,Xz). 5 0 lasis for R3 and R?

respectively, let G = {(1,0,0), (0,1, -1),(0,0,1)}and H = {(1,0), (0O, -D} ( 30 Marks)
(i) Prove that T is a linear transformation (ii) Find Ker T and Im T

(iii) Compute the matrix representation of T.

Question 2 (50 Marks)
1) Let T: U — V be a linear mapping of a vector space U to a vector space V . Verify that dim U=

r(T) +n(T) (20 Marks)
2) Solve the following homogeneous system of linear equations (30 Marks)

2x; +2x; — 3x3+ x5 =0
—x; — Xy +2x3 = 3x4 + X5 =0
X, +x, —2x3 — X5 =0
X3+ x4 +x5=0

Question 3 (50 Marks)

1) If a vector space V over a field F has a basis U = {Ug,Up, -, Uy} - prove thatevery 12 € V hasa

unique representation in the form v = aqUy + QalUp + = Qplly , & € 1 (15 Marks)

2) Find the Eigen values and the corresponding Eigen vectors of the o dris A = | 1, /U Show that
L—

A satisfies its characteristic equation. (20 Marks)

3 Prove that V,(C) is an inner product space with an inner product on @ = (dy, dz, - a,)anpf =

(by, by, ..., by) by (a,B) = a;by + azby + - + a, by, where C is the sct of complex numbers and b is
the conjugate of b; fori =1,2,..,n. (15 Marks)

@AMINERS PROF. DR. SANAA EL-ASSAR
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