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Note: Answer all question.
Q1/ Answer the following: (15 Mark)
1) Define: 1- External direct product 2- P-group 3- The chain
2) No group ot order 20 is simple, prove that,
3) Let (Zyy, +,), Prove that Z1z 2 (2) D (4) D {0} is composition chain,
Q2/Answer the following: (15 Mark)

1) Prove that, if G is finite, ¢ = H @ K, then O(G) = O(H). 0(K).
2) Prove that, let G be P —group and H 2 G, then both H and G/H are P —group.

Q3/ Answer the following: (15 Mark)
1) Prove that, C(a) is a subgroup of a group G.

2) Prove that, every group of order p*, where p is prime is abelian.

Q4/ Answer the following: (15 Mark)
1) Prove that, No non abelian P —group is simple.

2) Prove that, let H be a subgroup of G and a € G, then aHa™ is also subgroup of G and
O(H) = O(aHa™).
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Note: Answer all question, C P ‘-ft'-”’ Y ID/TE'J’ i
Ql/ (15 Mark)
D Solve the following LPP by the graphical method:
maxz = 10x, + 12x,
st 2xy + 6x, < 36
10x, + 4x, <50
X, Xy 2 0
2) In this table, choose the optimal strategy in case of maximizing profits and reducing costs by
using pessimism criterion,

S| — My |Hy | Hy | Hy | H,
S, |15(32(27]9
S, 114{19]25 (29
S 3412639 27
Sa 1251341325
Q2/ Solve the tollowing LPP by the lm,—M method: (15 Mark)

maxz = 2xy + 3xy + 4x4
s.t. 3xy + xp + 4x3 < 600
2xy + 4x, + 2x3 = 480
2%, + 3x5 + 3x3 = 540
X1, X2,X3 20

(Q3/ Solution the transportation pmhlun by using North-West corner Method. (15 Mark)

J Dl Dz Di-‘ai
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Q\' Answer with word True or False :
1- f(x) is injective iff f(x) issurjective and bijective .
- If(z,+, - ) is a mathematical system s.t Z be the set of integral number then [1,0] is
an identity element of multiplication operation .

3-1fa.x|b.y thenx|y whena #0.

4 — the mathematical system (Q , +, * ) is integral domain .

I 5 —there isn’t invers element to a € z w.r.t (-) operator

********_*******************************************************(20mark)

Q2\\ let (R ,*) is a mathematical system which denoted by a * b = max{a , b} ,show that

(R ,* ) is semi-group.

***************************************************************(lomark)

Q3\\let R = {(4,B) € P (x) =P (x) : ACB}if X is a non empty set , proof R is partial

order relation over P (x).

s 3k ok 3k ok ok ok ok ok sk ok ok ok ok ok ook sk ok ok ok ok ok ok ok ok ok ok sk ok sk ok ok R okl sk ok ok ok sk sk sk ksk sk sk ok ok ko ***********(10 mark)

Q4 \\ Prove the mathematical system (z,+ ) is a belian group
Q {_\ / \
st(@a+b)= [m+pn+q]foralla= [m,r?] ;b= [p,i?], a,b €Z

***************************************************************(10 mark)
v ‘

Q5\if f : R = R denoted by f(x) = x? ,Find f({1}) and f~*({—1,4,16})

*#************************{m**{4:**#**************************(10 mark)
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Bl 7, Ul T 7
Note: Twelve marks for every question
QI\ Fill in the blanks:

o3 1 & o ;
I- If X is a random sample such that X~N(u, ) then ——IZ(x, -x)*is .....estimator
n-—1,,

of &°
2- If T is an biased estimator for 8 then T is called efficient estimator for 6 iff .......
3- The simple Hypothesis is .......... for example.......
4- If X, ,i=1,2,...,n is a random variable such that X,~exp(#)then E(X,)=......... and
var(X,)=.......
Q2\ Answer with the word True or False:
1- The estimator @ is said to be consistent estimator of 8 if limvaré =0.

n—wo

2- The size of type I error is & ={x,,x,,.....x, € C| H;}.

3- The composite Hypothesis is probability of g

9" (1-6)"" x=0,1
0 ow

Q3\ Letx random variable has pdf f(x,6) ={

Test the simple Hypothesis H, :0 = :1‘- against H, :6 <% suppose the critical region is

10
o= Bty s 2% S1yiind:
=1

1- the power of test at § = 1—16— 2- Pr{type Il errorjat @ = 11_6 L ;
sz‘ \‘p’i: ;*}
Q4\ Consider the x~bin (5, 6) under Hy: 6 = =, Hy:6 = = /:;\ N

The following table gives the density values of x under H, and H, — “p \9‘\, , /‘ .

1 QB 0 100 5 o
P R R

)

F(xﬁ) T w5 g 90 - 1270 405 . 243

/j 1024 1024 1024 1024 1024 10%2
tec;urer (;\5%0)) . ﬂ
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QL. (a) Show that the equation y=Ce" +( '31,'2" + v is a general solution of the differential equation

d=v L
—— ;\ #2v=2x -3 and find particular solution satisfied by the point (0.0) and (1.0). (10 Marks)
dx= A
Q2. Obtain the differential equation associated with the following equations. (12 Marks)
@). y=Cx?+(C? (b). y=Ce** +Che* +C5
[ &
Q3. Determined the type of the following differential equations. (6 Mark)
5 2 .2
(D). xdv—ydv —(\\x" =y )dx=0 , @).2x(ye*¥ —Ddc+e* dy=0
2 2]
Q4. Find the integral factor of the following differential equations and solve each equation.
dy g7 d 3
M. =-y=9° " @ 2Zixy=x3+1 (12 Marks)
dx ) dx &’
A
Q5. Solve the following differential equations. (12 Marks)
d’y dya d d*y 1.4
(1)' _1"_;)4'(‘11}‘)2 :_,V , (2) f:_‘ _£+1)
dx d)t- dx d_\"“ -nu\. dx
\ %
Q6. By using homogeneous method solve the following differential equation. (8 Mark)
c:)

(x> +y3)dx—3,\y2dy =0 L
B ‘

/ /
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Noter 1 Mavketor ench question

il
]

QU Find the general solution ol U sy atenm and sheteh a pocteait for the sy stei

dh \ \ |
- ‘ v "\ |

dt '

|f.\' = \ ;

Wi ) |

() Find the tixed point of Henon map.

\ . ' — . -
Q%) Determine whether the tived pomtol Fare attracting wepelling or saddle pointy

X 2%y y
,.( ) n [ })
v .‘V N ‘
(b) Define Baker's function and graph 8 and 87 : |

'lV)

Q3Xa) Find the eigenvalues of Land discuss the dynamies of 1 where /, (‘) ' (
\

(b) Prove tlet L: R* < R* have the property that 4, has distinet real eigenvalues
properiy L }
Y and g,with |y] <1 and |u] < 1 then tor every v in R? ,L"(v) = 0 as n = o, Therelore |
t

zero is attracting fixed point and R* is basin of attraction.

Q4 )a) Find 4;n where A, = (_12 | ‘})

(b) Show that (g 3) = (? 8) where b and ¢ # 0, |

Q5Xa) Prove: let A = (? 3) be any mateix, il A has two complex cigenvalues [ ¥iy, f iy then
i . } -

A similar to the form (l y)‘ J

y P |

(b) Classity the critical point (0) ,and then sketch portrait the solution:

" . \) Fin T Y L |
i ] . Heagoldepartment. |

Prof. Dr. Husse(in' J. AbdulHussein < Assistant, Prof, Dr. Rafid H. Bufi”




~

Subject: Mechanics and
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. Note: Answer only five questions
. ’
Q1: Explain the concept of surface tension (7 Mark)

Q2: Placing oil above water in a U-shaped tube leads to the displacement of air to the other

side. as in the figure below. Find the height of the air column. h. and if the air passes over
3 s s : . . . W 3
the lett tube. what is its velocity, knowing that the density of the air is p, = 1.29 kg/m

and the density of the oil is p, = 750 kg/m>?

(7 Mark)

Q3: Derive a mathematical expression for the Navier and Stokes equation (7 Mark)

Q4: If the velocity of an incompressible fluid isv = 2xyi — x2yJ Is this flow real

(physical)? Explain that (7 Mark)

Q5: Derive a mathematical expression for Bernoulli's equation (7 Mark)

Sl "
Sa ¥ o ; Sl
il Assist. Prof.Dr. Muwafaq Fad, L_
Head of Department
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Ministry of Higher Education
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((Assessment of the final exam for the second semester)) 45
Academic year 2023-2024

06 L LA

QI\\ Use'Adams- Bashforth's four steps method to solve the following IVP

1+ ]
y=s—, 18252, h=0.1 and actual solution y(t)=ve2 +21+6-1
J
RV NS SO SR s A i SN A - ( 8 Marks)
Q2\\ Solve the following integral by using Simpson's rule
L,
Ism(x)(u’ =4
e
- ( 8 Marks)
Q3\\ Use the following data to find an approximation of the form y= ax’+bx+c
X 0.1 0.2 i P 0.5 0.6
y 0.9003 0.8024 0.7077 |. 0.6174 0.5323 0.4530
- --==(.8 Marks)
Q4\\ Use Eular's method to solve | o 1A
y=—yp+tly, 25t<3, p(2)=2,h=0.25
( 8 Marks)
Q5\\ Prove the following IVP well-posed problem
‘ y=e"V 0<t<1,y(0)=1
‘ ------------------------------------------------ ( 8 Marks)
Best of luck
; ?‘ ;’)“-P‘,':-,\:)'\a '\f 5
Lecturer A

vy of D¥partment
- Assist prof. Bufti R. H.
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(( Final exam for the second semester))
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QL -Prove that the concentration of holes in valance band in intrinsic semiconductor is

={—Ey)

given by . Po= N, exp[ -
‘B

] (10 Marks)

Q2:- Assume that the Fermi energy level for a particular material is 6.25¢V, and that the
clectrons in this material follow the Fermi-Dirac distribution function. Calculate the

temperature at which there is a 1 percent probability that a state 0.30eV below the Fermi

energy level will not contain an electron. (10 Marks)

Q3: Explain the origins of energy levels and energy band in solid material. (10 Marks)

{[-Q4:- Calculate the intrinsic carrier concentration in gallium arsenide at T = 300 K and at T

=450 K, where values N, and N, at T =300 K for gallium arsenide 4.7x10"7cm > and

7.0 % ]0180171_3,respectively. Assume the band gap energy of gallium arsenide is 1.42eV
and does not vary with temperature over this range. (10 Marks)
Q5:- Answer the following: (10 Marks)
(a)- What are the difference between Metals, Insulators and Semiconductors.

(b)- Drive an equation to calculate the electric conductivity coefficient.

Q6: What happens if we introduce a group III element, such as boron, as a substitution

impurity to silicon. (10 Marks)

Not- N4 =6.02x10% atom/mol, kp =13806x10"23J/K. lel =1.602x10-%

Lectur ST =
Sal san C_Heﬁ'd’ifDePartment
v _ &
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Subject: Mathematics 1V
Stage: Second

Date: & / 12024
Time : 3 hours

(( Final exam for the second semester)) . L L3 Lk [ 45_1

2023 -2024

y

QL. (1) Show that the equation(y ()" = (y yis - general solution of the differential equation

(=) + 2= < p =0 and find particular solution satisfied by v =1,y =2, (10 Mark)
TAN X
L ! Ldele ] -
Vo4 ._(("rf-k\( ; : /
Q2. Obtain the differential cquation associated with the following cquations. (12 Marks)
b I . Y ' - "
@ y=Ce™ +Cae” + (4 (b). v =C)3cos3x + C53sin3x
Q3. Determined the type of the following differential equations. (6 Mark)

3 ]

(D). @7y =2x)dv+ Gx*y? —xD)dy=0, @), (1+2¢*¥ )dx+2e* Y (1= Zyay = 0

oy )%
(U\_)

Q4. Find the integral factor of the following differential ¢quations and solve cach equation.

v v 54 v 2

(1). ! AT x“y (2), Bi——m 3y sl (12 Marks)
e x 7 d
i |

Q5. Solve the following differential equations. (1) \‘f— Y ~di =0, @), d 2 —,-l-ud‘r)3

dy?  dy oy’ dx

(12 Marks)

Q0. By using homogencous method solye the following difte

rential equation, (8 Mark)
(2x+3p)dx + (y = x)dy =0

{

\ / Best of luck
Lectuker

Salah.A. Hassan

-—""-‘
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Note: Answer all question,

VQI/ Answer the following: (15 Mark)
[) Define: 1- Monic polynomial 2- Noetherian 3- The Module
2) In the polynomial of the ring (Zy5, +15, .15 ), let f(x) = 3 + 4x + 2x2

g(x) =S5+ 4x + 2x? + 3x3; find f(x) + g(x) andf(x) g(x)?
3) Let f(x) = x* = 3x3 + 2x? + 4x — 1 and g(x) = x? — 2x + 5, find ¢(xx) and 7(x) in
Zg[x] such that f(x) = g(x)q(x) + r{x).

o

2/Answer the following: (15 Mark)

Prove that, Let £(x) € F[x], and f(x) is of degree 2 or 3 then f(x) is reducible in F if
only if it has a root in F,
ove that, if (R, +,') is an integral domain then (R[x],+,.) is an integral domain.

nswer the following: ' (15 I‘V'.:ri\)
© that, let (R, +,") be a commutative ring with ldcntlly tf f(x) €ER[xjand a € R
‘x) € R[x], such that f(x) = (x —a)q(x) + fa).
~<hat, if (R, +,) is a ring satisfies the A.C.C. on xdeais then every non- empty

% wollection of ideals has maximal element.
1

-

LQ4/ Answer the following: | Fiees 4 : (15 Mark)
1) Prove that, if (R, +,7) is Artinian ring and let (I, +, ) be an ideal of (R, +,), then R/l is

Artinian ring.
2) If {Ng}, & € A be a family of submodules of an R-Module M, then Ngep N, is also

submodules.

Best of luck

3 jomme DAY Aepegdes
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Lecturer

Ghadcer K. Saecd Assist prof. Rafid H. Butl
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Q1/ A- State and prove some properties of the Fourier series? (only Three)

B- Define and given an example Best Approximation. Then, find the graph.
i — 5 . - (18 Marks)

Q2/ State and prove Korovkin type theorem.
- -~ - ----(15 Marks)

Q3/ Prove that:

LetA = (a,-n) be nonnegative regular summability matrix, and let Y; be a sequence of
positive linear operators from G,/{I,} into G;/{I,}. Then for all s € G,/{I,} we have
st —lim; T a;,||Y;(Gs,.) = G| = 0,

if and only if e l

sos, =1, 3 s, €QG,

Gs(sot) =1%s5,3 T€ G, »

o SN

Gs(sov) = soy;_,, 3 VEG;,, B ¥ gt
. S e
such that i e il
i o -
: R . = o '
st —lim; Yooy a,-n”Yj(Gﬂ-,.) -Ggl|=0, i=012", AN
and Gg; is a subgroup from G; ; i = 0,1,2.
(15 Marks)

Q4/ A- Show that the relation (if exists) between B, and M,,?

B- Evaluate a recurrence relation for the function Pn,2(x) = XRoo Kby (%).

(12 Marks)

0 =

““Examiner Head of
: - partment
Assist Prof. Dr. Malik Saad Al-Muhja éist'me. r. Rafid H. Buti




" ' Ministry of Higher Education Fras

& Scientific Research
* Al-Muthanna University
College of Science
Department of Mathematics
and computer applications

((Assessment of the final exam for the second semester)) D _ 2024
i a5 ’
Academic year 2023 -2024

Subject :partial differential /
equations I I AN
Stage :third stage

Date: l,;12024 ‘
Time :3 hours

| .
QIN An elastic string oflength 2 cm hasjitsiend x=20.and x =2 fixed its initially

deflection looks like a parabola with vertex at the point (1,1) . it is set in motion with

initial velocity equal x find the displacement end function u(1,2) for all t .

************************************************************(lornark)

Q2\\ Drive the general solution of Heat equation

Ui=x? U, ,0<x<1,0<t <00

************************************************************(lolnark)

Q3\ Find the solution of the heat problem U,;=100U,, ,0<x<1,0<t <o |
u(O,t)zO,ut(l,t)=0,u(x,0)=‘_50 Sl msl o AN TR G ok Gt 0 <

FhFEEk ARk I I KRk h A kR Ak kSRR Rk R AR R Rk R R AR R R R AR R AR AR KTk (10 mark) - % 'ﬂ

Q4\\ Find the sine Fourier series of f(x)'= cosx :where x € [0 s snvinn we 4 COE T

**********************************************************xn(lﬂlnark)

Q5\ Find the Fourier series of f(x) = x| where x €[— m, 1 ] then find :

1) The convergence on the interval € [- Tt,Tl‘] BEL s T e ‘ o

1 1 1 <a;l =l h£ &
2) The convergence of 1 - §+ =F= .7.+ R ]
;,' 7"\‘-;'-1»‘.:‘.‘“ L,_‘“""'Lt‘:’ " -
. » _.B;J‘IJ' P .-,\. ; %
3) The approximate value of x + e x
G’F' ‘hk&wﬂ

AT
********************************w****************w********(l0I“ark)

Q6W Find the solution of Uy, =4 U,, ,0 < x < 5 under the condition 0,t)=0
uGt)=0,u(x,0)=1, u, (x,t) =0

************************************************************(10Inark)

Best of luck

J‘
¢

Lecturer ~ : epartment
Lecturer Banin shakir sist prof. Rafid H. Buti
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=9

N
)

it
NOT : For each question( 15) marks

Q1) Solve the following systems of equation by cramer's rule

5 4 v o
X+2¥ +2=8
3X-Y—-2=—2 T L

Q2) In Vs (R) with standard inner product | if U = 3;-2,-3,1,1,~1)
V=(-1,0,0,1.1,1). Find
(1) Lengthof Uand Vv .

i i .
i ; i ; = i

(2) The angle between U and V .

(3) Verify Cauchy-Séhwarz and triangle incqﬁality 4

i
i

Q3) Let T: R® > R? be the liner transformation iQinn by
T(x,y,z)=(x+y—z X = 2y+2z).F im;! the matric of T with respect to order?~ 1 ».
bases £ = {(1,1,1), (1,0,1), (0,0,1)} for R* afid, C'= {(171, (1,~1)) fot R? .

2.1 <8
Q4) Find the eigenvalue and eigenvector of 4 = [1 2.3 ] :

3 3 20
|
B g
/ol i (ke !
5 )"‘ ,(.\r" T 5
il .\_.é‘. 1‘3:"5,‘ : _.'1, ; Best thl(.'k
I 7 o
i T ‘L-;.a‘l
;-_‘ L MH‘J“ i
/—1 ' B N
Lecturer ——Head
S S
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Q4\ Choice the correct sentence: - nec - (10 Marks)
1-Mary's children are married. . Mary is children are married.
2-What's your daughter name? What's your daughter's name?
3-We're at school now We're in school now
4- Mike's car is a Mercedes Mike car is a Mercedes
3- They don't live in England anymore. They don't live in England anymore.
Q3\\Determine whether s is s , z or iz in the following :- , (10 Marks)
getsup buys televisions houses lives
watches works computers has hamburgers
Best of luck Lst o
i
|

Lecturer /---’-H’ezi‘d of H;[;;l:‘tlxlent
Lecturer Maryam G.Ali < ___—Assist prof. Rafid H. Buti
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QI\\ A- Find the area enclosed by the lemniscate r’=5cos40 tosed by !
B-Find the num%ér of termis that you need to approximate f{x)=/In(x) "with 0"
R s A A A SRR RN epn—— ( 12 Marks)

1
Q2\\ A- Discuss the convergent or divergent of Z— use integral test.

ven=1" e
B- Test the series z( 1")
n=1 2
---- ( 12 Marks)
W 5 04 SN a5
Q3\\ Find the vaiues of first five tenns ns of each of the following sequence
I-n| (I)" —_— |
% 2- 0 3-2nln(n D ;
{”2 } {Zn—l } { : )} (207
- : t ( 12 Marks)
Q4\A-Find the Taylor series for f{x)=coshx abouta,=0. . = 151+ <o tor jix,
0" ] n . :
B- Discuss the convergent for Z——p—(x : vt Fon G0
n=0 _ 7
e “,W : ( 12 Marks)
Q5\\ Find the interval and the radius for :“.-.zf,--‘;b@x 'l ;
s n 3 0" i_ \.5\} }w:,?w “{\ﬁ_"d
s n Z (’1 1)" R }":"“
n=14"n n=1" VPR Lt

- -- ( 12 Marks)

Best of luck

A f

Lecturer ﬂaﬁrtment
Lecturer Aws N. Dheyab ssist prof. Rafid H. Buti
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Q1/ choose with explanation (12 marks) . ﬁ
1) the series (l;) is o jost
n=0
a) the sum is three b) divergent c¢)the sumisone d)convergent
0 ") s .
2) the series j‘(:):Z / ("0)(2—20)" , a, #0is called |
n=0 n.
a) Taylor series b) Laurent series  c)geometric series d) Maclaurien series
3)in series E » +"f) (z-1)"the value of Ris ™ i
r=| n

a) —e b)e ¢c)jlie d)2e

sinz

4)the Res(
a) -6 b) -1/6 ¢)1 d)0

Q2/ choose with explanation (12 marks)
1)the Tavlor series of the function f(z)=In(z) at z=12is equal to

0)is equal to

0 n-

2) i (=) (== Brar i (=1 (nz—l)" d) i A

n=l n n=0 n=0 n=1

2) the residue of the function f(z) =—{—Tis equalto = o't dlniolie £ 3
o (z+4)(z-1) X3
a) 4z B 3/16 . c¢)3i/16  dy12i/16. § =) 4 f) 3 cY 3irits
3) By using residues the value of the integral Jf"',cjofflf dz.”i8:sid ol
. |- z L ;

a) — i b) 24 ¢)3ir d) 67i/7 Ot
4) the Talyor series of the function f(z)= = is ,\,f" d»”;w““w i

» n » it n .'}‘"{ \:\_ﬂgw:-fb
8y 2 b) > (z"/nl) c) > (/n) d) > (nz/n!) Tagapae¥

n=0 n=0 . n=0 n=0

Q3) State and prove Roushe Theorem? ( 12 marks)
(z-8)22°

oy e

Q4) Defined the meromorphic function and if f(z)=
N, ().No(/)?( 12 marks)

£

Q3)Find [ ——2*1 42 (12 marks)

o

y (X" Ad)(x" +9)

1

Good Luck
epartme

ssist Prof.Dr. Rafid H.Buti

Assist Prof.Dr. Rafid H.Buti
l_—_—_—-_-—_———_——_—_—_“——-——-—__________—_—__’
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Q1/ Prove that: .
A- Let (X, d) and (Y, d") be a metric spaces, and let f: X = Y be a function. Then, the

following equivalents:
l ) f(A) = F(A) , for A S X.
) FABY s fY(BY,forBEX. _.

B- In a metric space, any finite set is compact.
(20 Marks)

Q?2/ Find of the following;: :
-1 (R, d) isan UM.S., and F = [A,, = (:_;2) ne Z*]. Is F open cover to 2= (0,1)?

I 2 Find Riemann integral of the function f:[0,2] - R, f (x) =3xand x € [0,2). -
(14 Marks)

Q3/ State and prove of the fc;ll_i)wing theorems:

i) Inverse function theorem.

_________ - ---(16 Marks)

Q4/ Discuss of the following statements:

Uniform continuous and continuous.

Riemann integrable and Lebesgue integrable. ;
\ (10 Marks)

s = . P
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. "Exam{iner ja(" epartment
Assist Prof. Dr. Malik Saad Al-Muhja < ssist Pre £ Dr. Rafid H. Buti




