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Mansoura University Exam : May 2011
Faculty of Science ,\% Time : 2 hours
Math. Dept. 3".year (Math.)
Statistical Theory (1)- (333 ) Date: 2/7/2011

Answer the following questions: (Total: 80 Marks)

[1] a- A sample of size 80 from the production of a factory yields 5 defective
items. Find 99% confidence interval for the proportion of the defective items
produced by this factory. (8 Marks)

b- If X.X,,-,X, is a random sample of independent random variables

from a normal population of mean x and variance o°. (12 Marks)
(i) Prove that I (u)=n/o’ ,(The information function of the sample).

(i) If X is an estimator of x, determine /- () and hence show that X is the
best unbiased estimator of . (8 Marks)

n

[2] a- Given two random sample of size n =10 and »n,=15 from two
independent normal populations with X, =75, X, =60, S,=6 and S, =5.2.

1) Test the hypothesis that the mean of the first sample exceeds that of the
second by one at the level of significance 0.01, where the population variances
are equal. Assuming that the mean of the two populations are equal with
standard deviations are known to be one, find

i) P(X,-X:21). (12 Marks)
b- A random sample of size n is drawn from N(c, ). Find the maximum
likelihood estimators for the two parameters x and o . (8 Marks)

[3] a- Show that S? =(1/ n)i(X;Y)2 is biased estimator o, using this

i=l
determine an unbiased estimator o’ . (10 Marks)

b- Seven plants of wheat grown in pots and given a standard fertilizer
treatment yield respectively 8.2, 4.4, 4, 6.3, 4.7, 11 and 9.7 gram dry weight of
seed. A further eight plants form the same source are grown in similar
conditions, but with a different fertilizer and yield respectively 12.5, 7.3, 10.6,
8.2, 13, 6.4, 9 and 13.2 g. Construct a 99% confidence interval for the
difference of means of the two populations (with unknown equal variances)
weights of seed production. (10 Marks)

[4] a- If X is a binomial random variable with parameters (n,0), having a

prior distribution of the parameter 6, which is a Beta distribution with
parameters «, 3. Show that the posterior distribution of 6 (given that X =x) is
a Beta distribution with parameters (x+a) and (n-x+ f), and hence find its
mean. : (8 Marks)
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b-If X, X,,, X, is a random sample of independent random variables from
a Poisson distribution of mean ¢ and variance 6 . (12 Marks)

(1) Find 7, () (The information function of the sample).

(i) If Y =) X, is an estimator of ¢ , determine 7, (§) and hence show if ¥ is
1

a sufficient estimator of @ or not.

Note that: P(0<2z<3.16)=0.4992, P(0<2<2.34)=0.4904,
(Zu,ooj = 2.8, Zom = 3.32, 50025 = 1.860, Lspos = ]-46’113,{),0(15 =3.012, tzs,,,_,,, =2.500)
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Answer the following questions:
1) a- prove thatis curl E =0,i1)div(E) =2np (10 marks)

b- A uniformly charged sphere has a total charge Q. find the electric field
and the potential everywhere. (10 marks)

2) A charge Q is placed outside a grounded sphere of radius R. use the method of
images to obtain the potential and the electric fields outside the sphere. Find the
charge density induced on the sphere. Find, also , the mutual force between the
change and the sphere. (20 marks)

3) a- Use the method of separation of variables to obtain the general solution of the

axisymmetric Laplace's equation. (10 marks)
b- A dielectric cylinder of radius R and dielectric constant € is place in a uniform
electric field E . find the potential everywhere. (10 marks)

4) Show that the force on a charge distribution can be obtained by the outface
integral F= I T.ndA,
S

where T is the electrostatic tensor and nis the unit normal to the surface of the

distributions. Using this formula, or by any other means, find the electrostatic force
applied by one half of a uniformly changed aphere on the other half. (Assume that
the total change is Q) (20 marks)
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Mathematics Department.

1 - a) Show that solution of the following integral equation
f(x —1)e" (1)t = [ (x),
s )= f”(x)—zif%x)wf(x) : : (10 Marks )
t)- Show that £{]K(x _t)¢(t)dt}:£{l<(x )} L{4(x)}
wﬁmﬁmﬁeﬁa;emm,eamapm. (10 Maks)

2 — Use the method of Fredholm’s detexminants to selue the follewing integral
equation.

1
é(x) = x+'[(x2t—tzx)¢(t)dt . o
0

3- Sclue the following integral equation
X

#(x)=(ae)" + ! gyt 20 St

4 - Find the characteristic numbers and Eigen functions for the following

—e” sinh(x) O<x<t

1
4(x) = A[K(x,0p(0)dt . K(x, t):{ (20 Marks )
0

—e " sinh(?) t<x<]

Best Wishres Prafessar Mohamed N (Wlam
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Mansoura Ul}iversity &:% Subject: 317 m
Faculty of Science X Abstract algebra (3)
Math. Dept. = 3" Year Math.
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Time : Two hours

Answer the following questions: Total (80 Marks)
[1] i) Define four only of the following : (20 Marks)

principal ideal domain (PID), Euclidean domain (ED), Unique factorization domain (UFD),
irreducible polynomial, prime element.
ii) Prove that, every pair of non-zero elements a,b of PID R has g.c.d  d=(a,b), Moreover

d=Xa+pub for A,u inR.
iii) In domain Z, for a=382, b=26 , find d,A and p.
[2] a) Find : (20 Marks)
i) The zeros of x* +3x° +2x+4 in Zs5[x].
ii) The solutions of 6x =8(mod12).

iii) The remainder of 8103 when divided by 13.
iv) The sum and product of the polynomials f(x)= 3x° +2x+1 and g(x)= 2x3 +4x% + x

over the ring Zs.

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

[3] a) Prove two only : (20 Marks)
i) Every PID is a UFD.

ii) Z]i]={a +1ibla,be Z} is a PID

iii) If F is a field, then F[x] is a UFD

b) Find the units of : Z~[x], Zg[x].

¢) Is 4x% +3x +2 primitive in Z[x].
[4] a) Mark true or false : (20 Marks)
1) x* —2x? +8x +1 is irreducible over Q.

i1) aPl=1 (mod p) for all integers a and prime p.
iii) Every congruence ax =b (mod p), where p is a prime has a solution.
iv) If R is a ring with zero divisors, then so is R[x].
v) If R is a ring, and f(x) , g(x) are of degrees 3 and 4 respectively, then f(x)g(x) may be of
degree 8 in R[x].
vi) Zs[x]/ < x% +3> is a field.
vii) Every maximal ideal of every abeliean ring with unity is a prime ideal.
viii) Every UFD is a PID.
b) Solve the congruence 15x =27 (mod 18).
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