Program: Material
Assiut University- Faculty of Science Mathematics
Frist Semester- Final Exam 2025-2026 Level : (3) solsll
Mathematics Department Date: 22/1/2026 bl azsiy
Time: 3 h ;
Course Title: Real Analysis (1) Code: M 312

Instructors: Prof, Dr. Gamal F. Hassan

Important: | No. of pages 2 | No. of questions 4

| Total Mark:50 degree

Answer all questions:

Question 1:-

1-a) Show that the sequence <q, > defined by :a;
tonverges and determine jts limits.

=land g, =4/3a, forn e,

1-b) Prove: If <a, > and <bn > are Cauchy sequence, then <a, +bn > is Cauchy

sequence,

=1 : iat
1-c)Lleta, = Q, find limsupa,, and liminfq,
n

n—o00 n—>0

Question 2:-

2-a) Show that the function /' (x ) =x2 4+ x +] is uniformly continuous for Ix =3,
2-b) Prove: If £ : / ——>\R is differentiable at ¢ [ ,thenitis continuous at ¢ . But the

converse is not true,
2-¢) Use the mean value theorem for /' (x ) =tanx

on [, £] to show that

abuet] (ﬂ—a}cosacosﬁﬂ
sin(f - a)

Question 3:-

[0 0]
3-a) Test the uniform convergent of the series Z
n=|

cos(nx)

= }x!SI.

3-b) If {fn }20:1 is a sequence of functions defined as follows:

=~

2 1 1
Falc)=mye ™ s 0<x <1. Prove that lim [f, (x)dx = | lim /', (x)dx
H—)OOO 017—)00

and what is the condition for equality ?.

3-c) Test the convergence of the series >

= 3iz+2

n:m3 +2n+5
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Question 4:-

0 n
i . : : x -3
4-a) Find the radius of convergence for the series & s
n=l 135

4-b) Use the Riemann sum definition to calculate the value of the following definite

1
integral: [(2x +1)dx .

0
4-c) Show that the function f (x ) =x 2 is Riemann integrable on [0,1] using Darboux
sums. '
End of Exam

Best Wishes  Prof. Dr. Gamal F. Hassan
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Assiut University- Faculty of Science imgll'af?:;, %
2 f evel :
¥ t - B
I Frist Semester- Final Exam 2025-2026 Date: 5/1/2026 sl
. Department of mathematics Boldasy

Time: 3 h
Course Title: ¢ sbaal Code: 1,241
Instructors: . Dr. Hanem Mohamed Mostafa
Important: | No. of pages 2 | No. Of questions 5 | Total Mark:50 degree

Answer ONE only from the following questions (12.5 marks)

(Q1) Suppose that the amount of cosmic radiation to which a person is
exposed when flying by jet across in U.S is a random variable having a
notmal distribution with a mean of 4.5 meram. for a random sample of
size 10 of this persons having the standard deviation of 1.5 meram . What

is the probability that the mean of this sample is a greater than 5.3 meram
?

(Q2) A study center found that in a sample of 590 admitted to a
psychiatric hospital, 204 admitted to using cannabis at least once in their
lifetime, Construct a 95 % confidence interval for the proportion of
lifetime cannabis users in the sampled population of psychiatric hospital

admissions.

N

Ar_lswer ’the following questions (12.5 marks for each)

(Q1) The following are the activity values per (micromolars) of tissue of a
certain enzyme measured in normal Gastric tissue of 18 patients with
gastric carcinoma ,Construct a 95 % confidence interval for the population
mean :

046" 2.9 54 PPy R gaeg Sy 1 (24
095 (2.1 095 21 089 L8 a8 (1.9 :]0.56

Suppose that the sample of the normal population
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(Q2)The breaking strengths of cables produced by manufacturer have a
normal distribution with mean 822 Kg and a standard deviation 46 Kg.
by a new technique the breaking strength can be increased. To test this
claim, a sample of 35 cables is tested and it is found that the mean
breaking strength is 840Kg. can we support the claim at the 0=5%
significance level?

(Q3) A researcher wishes to know if the data they have collected provide
sufficient evidence to indicate a difference in mean serum uric acid levels
between normal individuals and individuals with Down's syndrome. The
data consists of serum uric acid readings on 12 individuals with Down's
syndrome With mean 4.5 mg/100 ml , and 15 normal individuals with
mean 3.4 mg/100ml ,the data are taken from two independent normal with
variances 2 and 1.5 respectively test that at a=5%.

You can use the tabulated values
£(0.975,17) = 2.11 , Zous=1.96
P(Eo1.69)= 00 Zps=2:33

End of Exam

Best Wishes

Dr. Hanem Mohamed Mostafa
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Assiut University- Faculty of Science M:tr}(:eg:::tli:cs .
Frist Semester- Final Exam 2025-2026 :
Department of Mathematics Lavel ;| 514.)
: Date: 15 /1 /2026 bsgguad Angiy
Time: 3 h
Course Title: Tensors Code: 319 M
Instructor: Prof. Dr.Hamdy Nouraldeen
Important: | No. of pages 2 No. Of questions 6 Total Mark: 50 degree

Answer five questions only of the following:
(Five marks for each of the following items):

1|a) . .
If a vector has components X > )/ in rectangular Cartesian

coordinates, thus prove that 7~ > 6 are components in polar

. d
coordinates. At

b) | Using the data in question (1-a) to show that they are

» > o 2 5 5
2
rr 9 ’0 +[—)7" 0 components in polar co-ordinates.

2 | a) | If the components of a contravarlant tensor T are

R bl il B &t
‘_‘l] o

Find the components 7~ of T inthe x —system connecied fo the

] 5 i)
. 2’) '— x
x' - System via: x:(x):tO, x—ln(xzj

b —
) Compute the values of the 7~ in (2-a) at the point which corresponds

to( ) (1 2) =

31 a) | Show that the Kronecker delta g {s a mixed tensor of rank two. And is
an invariant.

b)

i ki
Show that the product of two tensors A, and B, is a tensor of rank five.

dd

Look atther est of the questmng




a) | Show that the metric in spherical coordinates is given by:
ds? =dr? +r2d6? +r’sin’ 8dg’
b) | For the above metric in (a), Find the values of:
1 3
B v 13,34 \id ind
OR2and 133} )], fana{ |
a) | Find length of arc to a curve in spherical coordinate x' which is given
by:
=i 7 =sin"‘[lj, =01, 15122
{
b) | Define the Christoffel’s symbols of first and second kind and pro(‘e the
following relations:
k
Ol ml=g01,” |-
L
B ey
(Elis e b gy
‘Fhe
a) | Find the Gaussian and mean curvature for the following ruled surface: 4
X(s,v)=r (s)+vb(s). ver
b) | Define grad ¢, div A', curl 4, in a tensor form and prove the following
relations:
()V(pw) =V y +wV 4,
([#)V Py )=V w +yV g+ 2VV y
(iii)div(w V¢) =yV>¢p+VeoVy
End of Exam

Best Wishes




2 Hours- 50 Points Final Exam Assiut University
1* term 2025-2026 3" Level — Selected topic in Computer ~ Faculty of Science
16/1/2026 Science 355 MC

E

Answer the following questions:

Question One: Choose the correct answer (2 point each)

1- Using linear regression mode, calculate the parameter b if the model output (§ =
400, the feature vector is (1500,4,3) and weight vector is (0.1,40,30)

a b =10
b) b =50
c) b=90
d) b=100
2- According to the decision boundary rules in logistic regression, we predict § = 1 when:
a) g(2) <0.5
b) fx)=0

c) z=w.x+b=0
d) z=w.x+b<0
3- What is the formula for the Sigmoid (logistic) function?
a) g2 =w.x+b
b) g(2) =log (2)

1

C) g(z) = 1+e?
1
Gy )= :
4- Which of the following equations represents a circular decision boundary centered at the
origin?
a) g(z)=05

b) 2t —3 =0
o) x}+x2-1=0
d) z=w.x+b
5- Which NumPy function is used for a vectorized implementation of the model's
prediction?

a) np.dot (w, x) + b
b) np.array(w, x) + b
C) np.sum(w, x) + b
d) np.loop (W st eote
6- What is the primary goal of Unsupervised Learning?
a) Predicting a specific target label.
b) Exploring data to identify natural groupings or behaviors.
¢) Training the model using labeled examples.
d) Minimizing the error between predicted and actual values.
7- Which of the following is a key application of Unsupervised Learning?
a) Linear Regression.
b) Decision Trees.
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c) Dimensionality Reduction (e.g., PCA).
d) Email Spam Detection.
8- Clustering is the process of:
a) Grouping similar data points and separating dissimilar ones.
b) Reducing the number of variables in a dataset.
c) Finding co-occurrence patterns between items in a basket.
d) Predicting a continuous numerical value.
9- K-means is categorized as what type of clustering algorithm?
a) Hierarchical Clustering.
b) Density-Based Clustering.
c) Partitional Clustering.
d) Overlapping Clustering.
10- A Decision Tree is a flowchart-like structure where each leaf node represents:
a) A test on an attribute.
b) A class label (the final decision).
c) A branch of the tree.
d) The entire dataset.
11- Which of the following is an advantage of using Decision Trees?
a) They require heavy data preprocessing like normalization.
b) They are difficult to interpret for non-technical users.
c) They can handle both numerical and categorical features.
d) They only work with linear relationships.
12- Which algorithm is known for using "Information Gain" as a splitting criterion?
a) ID3. :
b) K-means.
c) PCA.
d) Linear Search.
13- When evaluating a classification method, "Robustness" refers to:
a) The speed of constructing the model.
b) The ability to handle noise and missing values.
c) The size of the decision tree.
d) The predictive accuracy on a small dataset.
14- Decision Trees are widely used in medical diagnosis because:
a) They provide clear, interpretable rules 'for prediction.
b) They are the fastest algorithms in existence.
c) They do not require any training data.
d) They only process images.
15-1f we have linear regression model with w = 1 and b = 1.5 which of the following
lines represents that model
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a)

b)

c
d)) None of the above
16- What is the z-score normalized value of 54.9 kg, given a mean of 68.4 kg and a standard
deviation of 7.2 kg?
a) = L35
b) =187
t) 1925
d) 1.875

17- Suppose we have a set of 4 objects with two attributes (X and Y) shown in the given
table. We want to group these objects into K = 2 clusters using the K-means algorithm. If
we take in 0 —iteration C; = (2,2) and C, = (2,4), Answer the following questions: the

distance between the point A(2,2) and C, in the O-iteration is ...... DatiboinG.
a) 0 A(2,2)
b) 2 B(2,4)
c) 6.1 CG,8)
d) None of the above e D (6, 8)

18- Using data in question 20, the distance betwe&n the point D(6,8) and C; in the 1%-
iteration is .......
a) ¥
b) V32
c) V45
d) V52

Page 30of4

e e e




19- Using data in question 20, the coordinate of the second centroid C, in the 15¢-iteration is

i3 23
8= =)
b) (5.5
c) =(2.2)
a) (2,4)
20- The following dataset will be used to learn a decision tree for predicting whether a
mushroom is edible or not based on its shape, color and odor.

Which of the following is the correct value for Gain (Shape) = -

a) 20
b) 0.008 Shape | Color | Odor | Edible
o oo S
d) 0.994 D W 1 Yes
21- Using data in question 24, Which of the following is the correct D w 2 Yes
e = G B 2 Yes
value for Info (D) = I(5,6)=... = = ¢ =
i D G 2 No
b) 0.008 C U 2 No
c) 0.986 6 B 3 No
d) 0.994 c Wit 3 No
. 5 . . ; i D W 3 No
22- Using data in question 24, Which attribute have the maximum
Gain
a) Shape
b) Color
¢) Odor
d) Edible
23- Decision Trees require features to be normalized or scaled before training. )
24-1In Logistic Regression, if the output f(x) is 0.7, it means there is a 70% probability that
the class y is 1. €)
25- A decision boundary in logistic regression must always be a straight line. ©)
26-If the sigmoid output g(2) is exactly 0.5, then the value of z must be 0. )
27- Vectorization is more efficient than using a for loop because it can perform calculations
in parallel. » )
28- The main goal of a Supervised Learning model is to learn how to predict the
output Y given the input X. &)

Fnd Cyoctione Bark wiakis Dr. Homal Febdalzim
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. Answer the folfowing guestions:- (10 marks for every question)

1) If the function and g(x)e [a,5] vxela b] and g'(x) exist on (a,b) with
l g’(x)| <k<l, Vxe(a,b) provethat:

a) the sequence defined by p, = g(p,_1), n=1 with converge to the unique fixed
point p in [a,5] .

b) ]pn-fl ~pnllgknlpl —pOl ®

kn
€) |Pn —p|5mlpl —pol forallnz1.

2-a)Derive Trapezoidal rule in the following formula :
e : i,
foJ Tl = % [f (xg) + fx)] = :—zf (6) where h = x; — x, and

o= 0N

) Solve the following integral using simpson's method and find the
error using the error formula and compare to the actual error

LS el

J‘J 1+x2

3-a) Derive Lagrange interpolation formula of degree n and write the error of this
method .

b) Determine the interpolating polynomial of degree two in both t}}e Lag{ange and
Newton forms for the function f(x) = cos7 x using the interpolation points

=1 % v=v0, X =ik



2
4-2} The Trapezoidal rule applied to [ f(x)dx given the value 3, and Simpson's rule
0. 5

given the value 6. What is f(1) ?

b) Solve the following system:
Ox+2y+Z =50

—2x+2y+7Z=19 (Note:letx® =(0,0,0)
x+35y-3Z=18 -
By using Gauss Sidle method (using three iterations only

5-a) For the given data

1‘ . 0 1 2 314
lif IR 13 44 1107

{35

Construct an interpolation polynomial using Newton forward difference formula .
b) Derive the formula of the Newton's interpolator divided difference formula and use

this formula to obtain a polynomiu} of least degree that fits the values shown table in(a).

Good luck :

DR.Mohamed A . Hussien
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Assiut University- Faculty of Science :::ge:a‘r?:;)Mathematxcs @
Frist Semester- Final Exam 2025-2026 Date: 17/1/2026 batall

Mathematics Department neah Bl

Course Title: Mathematical Foundations of Quantum Theory & .
Statistical Mechanic (1) Code: M331

Instructors: Dr. Essam Edfawy & Dr. Esraa Gamal

Important: | No. of pages 4 | No. Of questions 4 | Total Mark:50 degree
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Al yaad o<ay Y (D) dumslas)(c) @ -l slan| (B)  cglidil. Js slaa) (A)
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h AUl Al Allay gAY O el Al ABal -5« A
§ = k[NInZ + BE](B) S = k[NInZ — BE] (A)
$ = k[InZ + BE](D) S = k[NInE] (C)

2 Bogeall AL g0 ga)st AL 1604 A

n; e(!—[l)/kBT i) 1y e(s—y)/kBT = © n; e(£+u)/kB1' 1 B) n = Se—m/kpT 11 p)/kBT N (A)

Al (a iry g ) Of ol gl G aiialg W=HN1!V Auaayl 038l cias o () om
k
k

clalas Lad @, B (Olasiles culi g8 K ¢ claswal) e A N &a S = k[NInN + aN + BE]

(a2 §) .allaill PRI AT Sy
; 7L
P=aT—m MML#A—[)‘J;“AJ-\JW&ML—H}J&M‘A@(‘_i)*.

Aalin ga ) cdlalaall uuan cl fia bR Sua

(&), Gr), ),

(S22 4) £l Alls Alla g P Lial) Ja o ey ¢ Lall Sl Jiai dP b (3 o

M BBl (e (pSaaliza g o oL (F) o) lsgealar s ol e 1) () @

F(V,T) Tl T+BT2

) =——-xq-—c 4 In ——

Ty & .

(<2 4) AU 13gd Jaball g g YD e S 30 o A3 a8 A B, €, S

) Gl

-

Jlaa £ pm) /.3 -ala Laaa g gl plae /. 32 el zladlly (5 50 Lilial Jaaf e
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Assiut University- Faculty of Science Iljrogll'ax?:;)Mathematics %
% ¢ evel : by
Frist Semester- l'jma.l Exam 2025-2026 Date: 13/1/2026
re . Mathematics Department 9

Time: 2 h gl Asgty

Course Title: Special Topics in Applied Mathematics Code: M335
Instructors: Dr. Esraa Gamal
Important: | No. of pages 5 | No. Of questions 4 | Total Mark:50 degree

(20 marks)

1) * Which of the following states, when multiplied by %, represents an entangled

state?
- gwsaewuum%gsmﬂup@mmusm@i (1
a) |01) + |00) b)[01)+[11) <) [01)—[10) ~d)jo1) —|11)

] G 0
COS E —1Sin E
2) o Given the rotation gate around the x-axis defined as R.(0) = p 0
—isin % iy (0085

What is the result of applying an x-axis rotation by an angle g to the qubit |0)?
) e .
g . cos; —ising & ¥ D3
Gl @il 4 L R (9) = J o2 |08 A X sma dsn sl Al S 1Y) (2
: = sinE cos>

£10) sl o 7 Aagliax asa dsa Olse

a) () +i1)) B0 —i1)) [0 d)|1)

3) o Given an input state |y)=al0)+B|1), what is the output state after it passes through a

11 1y,
.Hadamard gate «/7(1 _1>.

¢

2L 1 e b
'ﬁ(1 _J;,m;u@,ewxm@bu,@|w)_a|0)+¢3|1z‘..u 3y (3

ulalg) G o el 93(a+b)

A Remember mUnderstand e Apply ' OAnalysis *Evaluate  (OCreate
| - Page 1 of 5




4) o Cold-water enters a heater to produce hot water for a central air-conditioning unit at
an average speed of 1.52 m/sec. Hot water exits the heater at an average speed of 9.14
- m/sec. If the hot water pipe is 15.2 m above the cold-water pipe, find the pressure of
the hot water given that the cold-water pressure is 2.339 kPa. Take the density of cold-
water to be 998 kg/m? and the density of hot water to be 993 kg/m3?
Es391.52 m/sec B8 Ao ju hau glay (5 38 s i€ Addaal el plall gUSY Gldww A 2Ll slall JAy (4
AL elal) qussl (e Ao CALL plal) cagadl S 13) | 9,14 m/sec W As ju b glay Ada (AL slall
993 Ak elal) 43U 332,339 kPa bl slall Jaida (S 13) AL plal) i a5 115.2 m gu.uu
¢ 993 kg/m? (AL slal 4y kg/m?
a) +186.1 kPa b) —186.1 kPa c) +116.8 kPa d) —116.8 kPa

5)-A water tank has a small hole 5.0 meters below the water surface. What is the speed
of the water flowing out of the hole? (Assume g = 9.8 m/s?).

';w\@ﬁkﬂ@u_ﬁwlchuéaﬂ)&i 50@9&9&"9%«_&3&9 ol OIJA iy (5
Sl 138 (e )
a) 7.0 m/s b) 9.9 m/s c) 12.5 m/s d) 49.0 m/s

6) * Consider a fluid flow in polar coordinates with the following velocity components:
v, =Kcos0(1— %}, vg = —Ksinf (1 + :42), where b and K are constants. Does
this flow satisfy the continuity equation for an incompressible fluid?
eyl 4 J,.audh aila (385 Joa) ¢ Aphdl) cilfilaay) alai & (5
=Kcos8(1 —-—) vg = —Ksin0 (1 + 2)
¢ hlaaidl il 8 adlall 4.3)1)4.&‘?13 Lslae 330 130 Ghagy JA Culsib K S

a) yes, for Allb, k b) No c) yes, for k =0only d)yes,forb = 0only

7) mThe Gibbs function G for a thermodynamic system is given by the following relation:
G(P 1) — g + BT + CP Where A, B, and C are constants, T is the absolute temperature, and

P is the pressure. What is the correct expression for the entropy (S) of this system?

G T) = §+BT+ CP A0l 48%ally Jaali Sualisd ga sl a1 (G) Qe 12 s 13) (7
" gaall (bl il a Le haiall g4 Py cAilhal) 50 el A 0 A T 9 «lsi C B A O s
AN 13gd (S) (A
A
a) 5—B b)z+B  o-—B d)-5+B

A Remember mUnderstand eApply OAnalysis *Evaluate ~ (OCreate
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" 8) a Which of the following equations represents the change in the internal energy of a

system?
fla aUatl Ata )l ABUAY (3 pach) Jiad 4000 el o gl (8

.a) dU = TdS +PdV + pdN b) dU = TdS - PdV + pdN

¢) dU =- TdS -VdP + pdN d) dU = SdT - PdV + pdN

av
9) (Eﬁ)rlp -
o . < Ld o5 9u
a) (aN)T’p b (OT)p‘N C) (aV)T,N = (aP)T,N

10) = Which of the following states, when we apply CNOT gate on \/ii(|00) + [10))
% (100) + |10)) 4zasl) dlaly Ao CNOT 4alsall (i (e iy 45Y) <) 00 ) (10
1 1
a) [01)+00)  b) |01) + [11) ¢) 7 (100) +|11)) A 5l01) +[11))

Question No.2: (10 marks)

(al) *e A quantum circuit is designed using a controlled-NOT (CNOT) gate, also known as a
Toffoli gate. The gate has two input qubits, A and B, and produces two output qubits, A'
and B'. Based on the rules of the CNOT gate, construct the truth table that shows the output

for all possible combinations of inputs.

Cllm S milig B g A A gl (o o) Al gl ALS (CNOT) Alse aladiuls doa gas 5413 Craaia (I
& (A, B) ad ass s (Truth Table) 48all Jgaa (&8 4 gl 028 Jas 20158 o 2Ly ‘B 9 'A (A
A, B iy gsll Aiaal) cilps )

(b) A @ What is the resulting quantum state, givert that it is represented on the Bloch Sphere
by the following relation:

(Bloch Sphere) ¢ sk 38 Ao Aliaa Wil ciale 13 9 = 71/2 | ¢p = 0 Sie Al el D) 4 La (@
1ABSally

lw) =cos§|0> +ée* sin§|1>

A Remember mUnderstand eApply. OAnalysis *Evaluate = (OCreate
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(10 marks)

(a) *e In the human circulatory system, the aorta has a radius of 1.2 Pulmonary circuit

cm and the blood flow speed is 0.20 m/s. If the blood branches out '

into 1x10% capillaries, each with a radius of 3x10° m, what is the

total éffective area of the capillaries? what is the speed of blood flow ‘ .

in the capillaries? In a hemodynamic study, assume the aorta mmm
" undergoes stenosis, resulting in a 20% reduction in its radius. Discuss

the impact of this change on the blood flow velocity within the T 22N systemic

i
" A % o 57 capillaries
constricted area assuming a constant total volumetric flow rate (Q). sm m

0,20 42 ad) (38 Ae e L g cpuu (a0rta) 1.2 s ol pal el il iy gl Ay gadl) 5 9al) pUS A (1
A1) Aaboaall a Lab e 3x1070  Lgda IS Chual ly Ay gar Sl 1X10™ ) pall g i 13) A0/ S
Ll 3 by Ty sadll Cal gl (B pl) (385 ey cean) Lial g 9 gadll il aill (Total Effective Area) dgladl)

0% Ay o kb cuai GAliAN) ) ol (Stenosis) (gl oA & s A o sy caall el

(Q) AV (eaad) (i) Jara il Lida sid) 13) (aeal) Adlaia JaN pal) (3N As ju o il 138 Ll adg

(b) m* Consider a fluid flow described by a density field, p(x,y), and a corresponding velocity
field, V.

i.. Find the total derivative % of the density field p = 3x% — 4y~
ii. Evaluate the total derivative at the point (x,y) = (1,3) given the velocity field V =
(x2 — y* + x)i — 3xy + y)J-
V b A Jlaa 3 p(x, ) ABUS Jaay cinasy el G 2529 wak (@

p = 3x3 — 4y? W) d@%@sss indall aa gl i

Aally es de ) S o ub)ig(x’yj - u,g)wsm@s&\m\ oda dad st i

V= (va —y% +x)i— (3xy +¥)j.

A Remember mUnderstand eApply OAnalysis *Evaluate (OCreate
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(10 marks)

(a) Ae Find the temperature (T) and pressure (P) of a thermodynamic system, given that its internal energy
; : N3 s

() is defined by the following relation: U = A — exp (—)
; % Nkg

Where A is a constant, S is the entropy, V is the volume, N is the number of particles

in the system, and kg is the Boltzmann constant.

3 $o
U=ALexp (N%) A Al A1 KB ) cuade 13] Saaliapapd AU sially Ball dayd 2agf (I
2 ’

Ol aull kg ¢allaill elissad) JAGNJ?QA!\V‘QT:J_)I\JW Sl lada 4 G

(b) 0@ Given the Helmholtz free energy (F) for a thermodynamic system:

TZ
—c fink:

F(V,T) = =

TInV

where A, B, c,, are constants.
1. Find the mathematical expressions for the system's entropy (S) and pressure (P).

2. O If you are designing a nanomaterial based on this function and find that the system
reaches "Mechanical Stability" when the pressure vanishes (P=0). Derive the
mathematical relation between temperature (T) and volume (V) required to achieve
this design. :

AN ABMally Jaad Saalia ga i AU (F) Bl il ggali Alla o caale 1Y) (2
F(V,T) - TInT + £
; = —C n S G
Ty 14

ALl A B, C, <.

. (P) Usill Jaiia g (S) AU Ly g i) (pa IS Ty TS 22l 1

(P=0) baiall a3y Lavie " SuilSaal) ) 80" s ) Juay pllaT O ciam gy AN 038w Ay gill Bale Al udB )Y 2
saail] 138 dadl (V) aall (T) 8uladl & Jay 5 Al dpdaly A8al) gmiii

Best Wishes End of Exam

Dr. Esraa Gamal
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Assiut University- Faculty of Science Program: Mathematics %
Frist Semester- Final Exam 2025-2026 Level: (3} s\lﬂ%

Date: 1
Mathematics Department BiS ~=/n/2026

Time: 3 h bapuaifisgly
Course Title: Selected Topics in Mathematics (1) Code: 315 math
Instructors: Prof. Dr. El-Sayed Abo-Tabl ;
Important: | No. of pages 1 | No. of questions 3 | Total Mark: 50 degree
=AY Al e qal
(CESTRV of e :J oY J)aad)
Fpele =t - G aeantl et
el 0g, dx == “Jo Vsec2x dx = 2= “Jo € xPdx=2+n
4- P(x) = 9P, (x) + 5P, (x) + Py (x) S H,(O=2nH, ;0
6- Ls(x) + Ly(x) + L3(x) + Ly (x) + Ly(x) + 1 = 0.
(claue Vv) 2l Jigaad)

1 A e e

.B(x,x).[}(x+;,x+;)_x2 X o ety

cOluldia PR(x), PY(x) of il oY

V@) -2xy' () +2ny(x) =0 Alalal ey Lilaad Ja y = H, (x) of @i v

Tg(x) = 128x8 — 256x° + 160x* — 3222 + 1 o @i -¢

(claoe V1) s ) )
A=V, ()=nU, ()~ nxU,(x) ofadl o

Y JIsal agaa @l S f(x) = 22 Dl e e oY

F Lo dx = 84(2) ol adl v

Sl 2J000) = a1 (0) = Jan (1) Gl oS3 Al plasily -

JJo(X)dx =2 [J;(x) + J3(x) + J5(x) + ---].

End of Exam
Best Wishes  Prof. Dr. El-Sayed Abo-Tabl
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iyl el ) p bl &S — b ol dala
G 2 (g ghnall I (ol ) Juaail) SilgS il
boto 2026 x\i 11 (G 2026-2025 (2aladl alad)
bagaldsgly Gl EDG il gl sl ) aud e
2313 kel s (2) Abalis e alaa 1) ial) ol

G e daaa 3w il Al

45,0 50 1o ll S @ ganal) | (R Alicd 5 ¢ AlaY) ¢ stha) Alid 6 :ALY) 0o | saals ada rclaball s

(508 JS 08 ilasd B — Jhiges JSI a3 10) ¢ il Laa L dad 0 ua‘
L= ln% A Ll Galdll Jall e 13 a2 (Inx — 1)y —xy' +y =0, (x> 1) Astaall Jadh 2a4i (1 -1
Tyt 324y + 22,y = (33 — y) bas) Abtaal el ) angf ¢ JalSal Dy sy (1
. X2y +xy + (4x2 - %) = Bx% sin 3 Aalaall alall ) an gl ¢ Aalidl) 5 guall Jygailly (1 -2
-rdalalisl) Uaeall alal) Jall 3o i Aima ﬂm Sal sl Ay aladials (@
Zove b e Tayy Ly €GOSV
- 1ol (AT Gl Cilataall Ja ¢ra Al £ iSall gy, x G JS O ABNR 2l (1 -3
. x(0) =§ ,y(0)=1 ¢hle x+y=sin2t , y—x=cos2t
. Zyy — 32,y + 22, = sin (x — 2y) + XYY Lt} Dateall alal) Jadl sa i (o
() A (pa il lldy 4y’ + 2y +y = 0 bl Usteall slal) Ja a5l usaizs 8 4y by (1 -4
el PA e 2 Galdl) Jall sl o 4y 2z, + Z), + 2y = 0 @Y Uslaal plall Jad) sl (@
Ytz —1 iz 2

. Latie Adaall Ja da gl o2 ¢ QS ALE  z dx + f(2)dy +y dz = 0 Adaal Jaas ) f(z) A dad 32l (-5
Al o3 ol S5k

wrhg Al BTy U 2y = 0 oL Al S aa gf ) patal) Juad A8, s (0

2
u(0,y) =u(f,y) =u(x,0) =0, u(x,a) = sin (Tx>
-1 lalin) Aataall lad) Jad) aa gl ¢ Jiisad) Julad aladinly (1 -6
(2 —(2xt5)yit2y=2(x+2)%*, x+-2.

. z=sint ({22) d o Flxy) Ry Ui dida) (@

AN dilae deas : coe ALY gl



3¢ Level — 1™ Semester
Final Exam (Jan. 2025)
(Algorithm Analysis & Design)

Assiut University
Faculty of Science
Mathematics Department

Q1) (22 points)Choose the correct answer. (2 points for MCQ, 1 point for T/F)

) = TS Anmy/s) tn, Bl =00 )

(a)O(n) (b)O(n 1lgn)
(c)O(n?) ; (d) O(n? 1gn)

2) The time complexity of binary search 15

(a)o (1) (b)O(n lgn)
(c)O(n) (d) Oilgn)

3) The worst-case time complexity of Merge Sort Lo
(a)O(n) (b O tn lgn)

(e e n2) (d) O(nz kgn)

4) Let T(n) be defined by T(1) = 7, and Eenrl) St e ), foradld
following represents the order of growth integers n 2 L. Whieh of the
of L{n) a5 .o EoncEion of me

(a)0(n) (b)O(n lgn)
te)@ins) (d) ©(n2 1gn)

5) The worst-case time complexity of heap Sort s
(a)0(n) (b)O(n lgn)
fe)O(ns) (d) ‘0n2 Lgn)
6)Count itig. SOt s a linear Eime sorting algorithm.
(a)True (b)False

7) The adjacency matrix can represent undirected or directed graph.
(a)True (b)False

8) Every graph has only one minimum spanning tree.
(a)True (b) False

9) Greedy algorithms look for future benefit do not choose the next piece
of the solution that offers the most obvious and immediate Dbenefit.

(a) True (b)False

10) In divide & conguer strategy, problems are usually solved
recursively.

() True (b)False

11) The Kruskal’s algorithm can also run on the disconnected graphs.
(a) True (b)Ealse

12) A minimum spanning tree of a given graph may Gontain o cycle edge.
(a) True (b False
[13) Removing a cycle edge may disconnect a graph.
l(a)True (piEalse
T14)For undirected graphs, the adjacency matrix is not symmetric.

(a) True (b) False

15) Quicksort worst case is O (n lg n).

(a)True : (b)False

16) Priority Queue usually implemented with heap structure.

(2 frde S (b) False 4J
17) Form these edge set, E = s e s ST o= 5), (3525
¢4 5y}, This ea@ Sct represent d directed graph.
l(a)True (b)False

e
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y r Assiut University

3rd Level — 1™ Semester
Final Exam (Jan. 2025)
(Algorithm Analysis & Design)

Mathematics Department

V \ Faculty of Science

Q2) (4 points) Give asymptotic upper bound for T(n) in each of the following

recurrences.

1) T(n)=2T(n/2) +4'%" 2) T(n) = 2T(Vn) + ©(lg g n)
3) T(n)=T(n-1) +n 4) T(n) = 2T(n/5) +3T(n/5) + n?

. Q3) (4 points) convert the next heap into an array.

Q4) (5 points) Show the steps of applying the counting sort on the next array.

4|3|7|2|6|5|1|2|4|3|6|7

Q5) (15 points) For the next graph find:

a. The MST using prime’s algorithm. (5 points)
b. The MST using kurskal’s algorithm. (5 points)
c. The adjacency list. (5 points)

“Page 2







4.a. For the modulated wave shown in fig. Find the modulation index (u)

5 e A i~

4 A1
b

4 e |
4 VUVW\‘ b

4.b. A 10-bit counting A/D converter has an analog input in the range 0<VA<5Vandhasa
clock frequency of 5 MHz .

(a) What is the maximum conversion time?

(b) If the output is 0011010010, what is the range of the input signal Va (assume a quantization
error of £ LSB).

(c) How many clock pulses are required to produce an output of 01101001 00?7

; Page 4 of 6



5. Choose the correct answer

1. If the resistance of a tuned circuit is increased, the Qof the circuit ..............

() isincreased (i7) is decreased

(i) remains the same (iv) none of the above
Answer:.‘ ............................

2. In series resonance, there is .............

(1) voltage amplification (i) current amplification

(i) both voltage and current amplification : (4v) none of the above
Answer:io s St

3. The Q ofatuned amplifier is 50. If the resonant frequency for the amplifier is 1000 kHz, then bandwidth s ...
() 10kHz (i) 40 kHz (i) 30kHz (7v) 20 kHz

4. In the above question, what are the values of cut-off frequencies ?

() 140 kHz, 60 kHz (#) 1020 kHz, 980 kHz
(i) 1030 kHz, 970 kHz (iv) none of the above
Answersil i o e
5. For frequencies above the resonant frequency, a parallel LC circuit behaves as a................ load.
(1) capacitive (i) resistive (i) inductive (iv) none of the above
Answern, ol ns il
6. At series resonance, the net reactive component of circu. carrent is ................
(1) zero (i7) inductive
(i) capacitive (1v) none of the above
ATISWeTs L os e et L
7.1f Qof an LC circuit increases, then band-width .............
(1) increases (#1) decreases (i) remains the same (iv) insufficient data
Answers Gt B
8. For frequencies below resonant frequency, a series LC circuit behaves as a ................ load.
() resistive (47) capacitive (i) inductive (iv) none of the above
Answerslsiinnnai s
9. At series resonance, voltage across L is ............ voltage across C.
(2) equal to but opposite in phase to (4) equal to but in phase with
() greater than but in phase with (#v) less than but in phase with
ANSWeTs. i il
10. A tuned amplifierisused in.............. applications.
(2) radio frequency (i) low frequenty
(#i2) audio frequency (i) none of the above
Answer. e T e
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Mathematics Department Computer Science Program

Faculty of Science Course Code: .aY¥Ye

Assiut University Microprocessors

1st Semester - 2025/2026 (Gds ol ) ? :
o=l 4th Year Date: January 23rd, 2026 ST

[Final-term Exam | Time: 9:00 am - 11:00 am (2 hours)

Important Notes: Marks: 50, Number of Pages: 2, Number of Questions: 4

Answer All the Following Questions:

Question 1

i) Consider the following assembly lines, the part of data segment, and the values of some registers:

3A659 H
MOV AX,295AH 3A658 H | ...
MOV CX,AX 3A657TH | 69 H
MOV [BX+SI-12H],CX 3A656 H | 3CH
MOV [DI],DX 3A655 H

3A654 H

BX = 2E46 H, DX = F3B4 H, SI = 5820 H, DI = 8658 H, and DS = 3200 H.

a) Does this address 435E7 H belong to the data segment? (2 Marks)
(Note: Answer with Yes or No, and write the reason.)

b) Show the contents of the missing locations in the shown part of memory after the execution of

the above assembly lines. (4 Marks)
ii) Show the contents of BX and the flag bits (CF, ZF, SF, OF, PF, and AF) after the execution of the
following assembly lines: (8 Marks)
MOV BL,4AH
XOR BL,73H
STC
MOV BH,OD6H
ADC BH,62H

Question 2

1) Check if the jump will occur or not in the following cases: : (6 Marks)
(Note: answer with occur or not occur, and also write the reason)

a) MOV AX,93A2H b) MOV AL,OESH c) MOV AL,8CH
CMP AX,643BH ADD AL,6AH XOR AL,59H
JL NEXT JNC NEXT JS NEXT

ii) Using only logical instructions, write' the assembly lines that perform the following operations:
(8 Marks)
a) Set the bits No. 0, 2, and 5 in AL
b) Clear the bits No. 1, 3, 4, and 6 in BL
c) Toggle the bits No. 2, 3, and 7 in CL
d) Clear the contents of DX




Question 3

Write the assembly code that: (10 Marks)

o adds and counts the multiples (< laslias) of the number 3 in a series of byte size data (9, 21, 14, 36,
50, 84, 46, 75, and 0)

e stores the sum of these multiples in CL

e stores the count of these multiples in CH

e stops when the number 0 is read

then show the contents of CX after the execution of the assembly code. (2 Marks)
Question 4 10 Marks
Choose the correct answer to each of the following statements: (1 Mark for Each Point)

(Note: multiple choices are not allowed)

ToBHe bus selects the memory or I/O device and causes them to perform a read or write operation.

data control address @ non of the previous

2. Consider DS = 3000 H, the ending address of the data segment is ..........
9FFFF H 32FFF H 3FFFF H [D] 32000 H
3. The first microprécessor in Intel which has 32-bit address bus and 64-bit data bus is ..........
Intel 80386 Intel 80486 Intel Pentium @ Intel Pentium Pro

4. The main process'ing unit in Intel 8086 which is responsible for instruction queuing is ..........

BIU [B] ALU EU [D] non of the previous

5. The maximum size of a memory segment in the real mode is ..........

[A] 1 MB [B] 64 KB [C] 4 MB [D] 256 KB

6. IF SP = 37CD H, the offset address of the first location in the stack to push data into is ....... e

37CCH 37CD H 37CE H [D] 37CB H

7. The computing machine which can be considered the first electronic computing system is ..........

Colossus Z3 ENIAC . [D] Abacus
S can be considered a suitable combination of segment:offset registers.
CS:IP [B] Ds:sP r[C] ss:SI [D] ES:BP
9. The data addressing mode in MOV AX, [SI+8] is ..........
register indirect @ base f)lus index register relative @ direct
10. Consider CF = 1 and AL = 10100011 B. After the execution of RCL AL,3 ..........

CF =1 and AL = 01000111 B CF = 0 and AL = 10001111 B
CF =0 and AL = 10001110 B [D] CF = 1 and AL = 00011110 B
Best Wishes : Dr. Abdelrahman Morsi



