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Answer the following questions

Part (A)

Answer the Folldwing Questions:

Problem number (1) (12 Marks)

a- Obtain the isogonal trajectories to the family of lines y = cx with an angle a, where
tana = k. ‘ (4 marks)

b- Find the general solution of the equation:
y'+3y'+ 2y =cos2x +e*. (4 marks)
¢- Deduce both the general and the singular solution of the equation:
’ ay’
y=xy + (4 marks)

=
1+yr?

Problem number (2) (13 Marks)

a- If the function y = -’1; is a solution of the differential equation: y' = y?
Find the generdi solution of this equation.

b- Solve the differential equation:
(1+x)2y" + (1 +x)y' +y = 2sin[In(1 + x)]. (4 marks) -

- : - 2

c- Use any method to solve the system of differential equations:
dy

; % + 2x — 2y = 5e’. Then evaluate the solution satisfies the

conditionsx =y =2 att = 0. (5 marks)
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Part (B)
Question Number (1) Choose the correct answer: (10 Points)
3
(11 ,1x—1]dx =
5 7 9 13
@ -®I © @7

[2] f:\/ 16 — x2dx =
(a)1l6én (b)8m (c) 18 @m+7

[3] Determine whether the integral [ fm ei: "

dx converges or diverges. If it

converges, find the value to which it converges.
(a) convergesto 0 (b) convergesto 1  (c) convergestoln2 (d) diverges

[4] fon/4sec2x glal Xy
by: (a) (e +1) (b)y(e—1) (c) (2e + 3) (d)5(e-1)

f2—x—y

[5] The value of the triple integral f01 fol_x 5

@z )3 ()= @2
Question Numbér (2) (15 Points)

(x + y + z)dzdydx equal:

Calculate the following integrals:

[1]Evaluate I = [ On x sin’ xdx

[2] Find The areabounded by the curve x = 3y — ¥ and the line x = —y
s

[3] Evaluate the integral fol foc 05 Y gsinxgy dy

[41f

[5] Use Green’s tkzorem to evaluate the line integral:

I= [, ((2xy—x*)dx+ (x+ y2)dy

x4
4+x2

dx

where c is the closed of the region bounded by y = x? and y? = x

. End of questions............

Or. A E. Shlaby With best wishes Or. F. R, Mousa
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Mathematics and Engineering Physics Department
Total Marks: 50

Tanta University Faculty of Engineering

 Course Tidle [ Eng. Mathematics 1 Academic Year 2022/2023 | | el
Yoar Preparatory Year First Semester Exam
Date 17-06- 2023 No. of Pages (2) Allowed time 2hrs |
Remarks: ( answer the following questions)

Part I (Algebra 1 Hour)

(a) - ! gl 2-2

Factorize the following into its partial fractions: 16

—1
(b) Expand (1 +x2)7
3

=235 )+

A= 3

at (i) a=6 (i) a = 18,

x rl+3
equatlen that has roots 2

Part II (Differentiation 1 Hour)

(a) Vx%2-9x+8

(b) For function f(x) = 1+:

(i) Decide whether f(x) is even or odd function.

equation of the inverse.

(iii) If g(x) = V5 —x find fog(x), gof(x), andg f.

according to the decreasing power of x, then prove that:

(¢) Obtain the Eigenvalues and the corresponding Eigenvectors for the system:

Solve the following linear algebraic equations using any method of matrices:
y+z=6, 3x— 11y -2z = —6, 6x—-17y+z=a

(¢) Assume that the equation fxX)=x*-3x+2=0 has roots Tw £ = 1:4, obtain the

Find domain of the function f(x) = b oy then discuss some of its propemes

(i) Decide whether equation of f(x) defines a bUectlve function. If so, find the

(25 Points)

3

(25 Points)
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(c)

(d)

(e)

()

(g)

(h)

Find 2 for the following:

tanh‘ltan( i

() ¥y =log;lninx+2Vesn2x+1) L g v<x3+5>3> + cos?((secx)simhTVx),
(ii) ycos* + x5 = 8,

(iii) x = e™***> | y = cosh™1(2¢% + 1).

Find Taylor expansion for /x in power of (x — 1) up to the term including (x — 1)*

then find an approximation of /1.5 and the maximum error.

Evaluate the following limits:

i = . 2. lim-X 2
L. lxlz?% (Cotx)lnx " x51x-1  Inx

If y = acoslnx + b sinlnx, Prove that x2y™*2) 4+ (2n+ 1) x y™tD + (n? +
1)y™ =0.

2x2 +ax+b ,x<1

Find the value of a, b if the function f(x) = 3a+b X =1 s continuous.

2
xX“+4x
- ol .
3

Determine the intervals of increasing or decreasing in the function
f(x) =x% — x% — 8x + 2 then find its maximum and minimum values.

with my best wishes

Dr. Taher A. Bahnasy & Dr. Eman M. Elghamry
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Question One (12 Marks)

(1-a) Three point-charges are fixed at the corners of an equilateral

triangle as shown in the figure. Take Q =1 puC and L =4 cm. (i) What

is the resultant force exerted on the charge 3Q? and (ii) Calculate the

electric potential energy of the group of the three charges? (iii) What

is the external work required to transfer the charge —2Q from infinity

to its position? (iv) Estimate the electric potential at point B midway of the left line.
(8 Marks)

(1-b) The electric potential inside (r < R) a nonconducting sphere of radius R uniformly
charged with a charge Q is given by the formula V = 2’% (3R? — r?2). Deduce the external

work required to charge a nonconducting sphere of radius R with a uniformly distributed
charge Q. : (4 Marks)

Question Two (13 Marks)

| | (2-a) Anelectron (g =-1.6 x 107 C, m =9.11 x 107! kg) is fired
with an initial speed vy =5 X 10° m/s at 45° to the horizontal
from the bottom of a parallel-plate arrangement as shown. The
plates are separated by 3 cm and are very long In the presence of the electric field, the -
electron hit the upper plate at a horizontal distance 10 cm from the firing point. What is the -
: magmtude of E? (4 Marks)

(2-b) A capacitor C, = 4 uF is connected across a 20-V battery. The battery is removed,
and the capacitor is reconnected to another capacitor C, = 6 pF. Find the charge, the
potential difference, and the stored energy for each capacitor for the final states. (4 Marks)

(2-¢) Deduce (i) the electric potential and (ii) electric field at a point on the axis of a ring
of radius R uniformly charged with a charge Q. The point is at a distance y from the centre
of the ring. (5 Marks)
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Quesﬁon (3) (25 MarkS)

Using dimensional analysis find the expression of mass Flow rate (Rm)
which it’s depend on both density (p), tube cross sectional Area (A) and
fluid velocity (v).

A si'mple harmonic oscillator consists of a block of mass M attached to a
spring of spring constant K. Prove that the total energy is directly
proportional to the square of the amplitude of motion.

| A cylindrical steel rod has a length of 3m and a radius of 0.4 cm. A force of
magnitude 4X10# N is acting normally on each of its ends. If the young’s
modulus Y is 200X10° N/m? and the Poisson’s ratio p is 0.25, Find the
change in its radius.

Planet orbiting a distant star has radius 3.24 X 106 m. The escape speed
| for an object launched from this planet’s surface is 7.65 X 103 m/s. What
is the acceleration due to gravity at the surface of the planet?

A table-tennis ball has a diameter of 3.8 cm and average density of 0.084
g.cm3, What force is required to hold 75% of its volume submerged under
water?

Alarge pipe with a cross-sectional area of 1 m?
descends 5 m and narrows to 0.5 m?, where it

terminates in a valve at point @. If the
pressure at point @ is atmospheric pressure,
and the valve is opened wide and water
allowed to flow freely, find the speed of the
‘'water leaving the pipe.

r- Given : p»=1000 kg/m3, g=9;8 m/sec? and G= 6‘.674 X 1011 N. m2/kg? °

End of questions

Best wishes
~ Prof. Adel Maher & Assoc. Prof. Ayman Rabie
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Final Exam
Tanta University Department of Engineering Physics and Mathematics Faculty of Engineering
Course Title: Physics 2 ‘ Date:5/06)2023 :
Course code: AIIovyed time: 2 hours
Llevel ! zeveo PRI
Choose the correct Answer (50 Marks) uyt f
1. The magnitude of the magnetic field at point P, at the center of the -
semicircle shown, is given by: [ ,,: \
A) 2u0i/R B) u0i/R C) ubi/4nR D)u0i/2R E) E

0i/4R
; A loop of current-carrying wire has a magnetic dipole moment of 5x10* A-m The moment
initially is aligned with a 0.5 T magnetic field. To rotate the loop so its dipole moment is
perpendicular to the field and hold it in that orientation, you must do work of:
A)O B)2.5x 104 C)—2.5x10% D) 1.0 x 1037 E)-1.0x 103]
3. A uniform magnetic field makes an angle of 30 with the z axis. If the magneuc flux through
a 1-m? portion of the xy plane is SWb then the magnetic flux through a 2 m? portion of the
same plane is:
A)5Wb B)4.3Wb C) 10Wb D) 5.8Wb E) 2.5Wb
4. In an overhead straight wire, the current is north. The magnetic field due to this current, at our
point of observation, is:
A) east B) up C) north D) down E) west
5. Circular loop of wire with a radius of 20 cm lies in the xy plane and carries a current of 2A,
Counte-rclockwise when viewed from a point on the positive z axis. Its magnetic dipole moment
is:

A) 0.25 A.m?, in +ve Z direction B) 0.25' A.m?, in -ve Z direction C) 2.5 Am? in+ve
Z direction
D) 2.5 A.m?, in -ve Z direction E) 0.25 A.m?, in the xy plane

6. Faraday’s law states that an induced emf is proportional to:
A) the rate of change of B B)B C) the rate of change of g D) the rate of change of s

" E) zero

7. Two long straight wires are parallel and carry current in opposite directions. The currents are
8.0 and 12A and the wires are separated by 0.40 cm. The magnetic field in tesla at a point midway
between the wires is:

A)O B) 4.0 x 10* C)8.0x 10* D) 12 x 10" E) 20 x 1010*
8. A current is clockwise around the outside edge of this page and a uniform magnetic field is

directed parallel to the page, from left to nght If the magnetic force is the only force acting on the- -

page, the page will turn so the right edgé:

A) moves toward you B) moves away from you C) moves to your right

D) moves to your left E) does not move

9. A long straight #/ 45 wire carrying a 3.0A current enters a room through a window 1.5m
high and 1.0m wide. The path integral around the window frame has the value (in Tem): -

A)0.20 B) 2.5 x 107 C) 3.0 x 107 D) 3.8 x 107 E) none of these
10. A loop of wire carrying a current of 2.0A is in the shape of a right triangle with two equal
sides, each.15 cm long. A 0.7T uniform magnetic field is parallel to the hypotenuse. The resultant
magnetic force on the two equal sides has a magnitude of: .

A)O B) 0.21IN C) 0.30N D) 0.4IN E) 0.51N
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11.The magnetic field B inside a long ideal solenoid is independent of:

A) current B) core material C) spacing of the windings
D) the cross-sectional area of the solenoid E) the direction of the current

The wire is between the poles of a permanent magnet. The direction of the
magnetic force exerted on the wire is:

A)— B)t )¢ D) «— E) in to the page
13. A solenoid is 3.0 cm long and has a radius of 0.50 cm. It is wrapped with 500 turns of wire
carrying a current of 2.0A. The magnetic field at the center of the solenoid is:

A)9.9x10°T B) 1.3 x 10°T C)4.2x 10T D)16T E)20T
14. In a certain mass spectrometer, an ion beam passes through a velomty filter consisting of
mutually perpendicular fields vectors E and B. The beam then enters a region of another magnetic
field B’ perpendicular to the beam. The radius of curvature of the resulting ion beam is proportional
to:

A)EB'/B B) EB/ B’ C)BB'/E D) B/E B’ E) E/BB’
15. The diagram shows three arrangements of circular loops, centered ‘

on vertical axes and carrying identical currents in the directions
indicated. Rank the arrangements according to the magnitudes of the
magnetic fields at the midpoints between the loops on the central axes.
AY 12,3 B)-2:*1, 3 C)2,3,1 D)3,2,1 E)
3,1,2

16. An ion with a charge of +3.2x10"° C is in a region where a uniform electnc field of 5x10™*
V/m

is perpendicular to a umform magnetic field of 0.8T. Ifits accelcrauon is zero then its speed

12. The diagram shows a straight wire carrying a flow of electrons into the page. —‘ e
Ols

‘must be:

A)0  B)1.6x10% m/s 0)40x10*ms  D)63x10% m/s E) anyvaluebutO

17. A square current loop with edge length a is in the xy plane, the origin being at its center. Along
which of the following lines a charge move without experiencing a magnetic force?
A)x=0,y=a2 B)x=a2,y=a/2 Cyx=a2,y=0 Dyx=0,y=0 E)x
=i, z=0 ‘ o= -

18. An electron is launched with velocity v in a uniform magnetic field B. The angleNG between v

and B is between 0 and 90. As a result, the electron follows a helix, its velocity vector returning to
its initial value in a time interval of:

A) 2mmv/eB B) 2nm/eB C) 2nmv sin 6/eB D) 2nmv cos 8/eB E) none
of these

19. A toroid has a square cross section with the length of an edge equal to the radius of the inner
surface. The ratio of the magnitude of the magnetic field at the inner surface to the magnitude
of the field at the outer surface is:

A) Y% B) Y )1 D)2 E)4
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20. Two long ideal solenoids (with radii 20mm and 30mm, respectively) have the same number
of turns of wire per unit length. The smaller solenoid is mounted inside the larger, along a
common axis. The magnetic field within the inner solenoid is zero. The current in the inner
solenoid must be:

A) % the current in the outer solenoid B) % the current in the outer solenoid

C) twice the current in the outer solenoid D) % the current in the outer solenoid

E) the same as the current in the outer solenoid

21. 1weber is the same as:

A) 1V/s B)1T/s C) 1T/m? D) IT » m? E) IT/m
22. A flat copper ribbon 0.330 mm thick carries a steady current of 50.0 A/and is located in a
uniform 1.30T magnetic field directed perpendicular to the plane of the ribbon. If a Hall voltage
0f 9.60 +V is measured across the ribbon, the number of charge carriers per unit volume is
a)1.28x10%m*>  1)1.28x10¥m’ ¢) 1.28x10% atom. m* d)12.8x10%m>  e) 1.28x10%m’
23. A cosmic-ray proton (m= 1.67x107? kg, e =1.28x10°"%) in interstellar space has an energy of
10.0 MeV and executes a circular orbit having a radius equal to that of Mercury’s orbit around the
A) 7.88x10712 B)2.68x1072 C)7.88x10% D)78.8x10712 E)
0.28x10712

24. 100 turns of copper wire are wrapped around an iron core of cross-sectional area 0.100m? and
connected to a 10 Q resistor. As the magnetic field along the coil axis changes from 1.00T in one
direction to 1.00T in the other direction, the total charge that flows through the resistor is:
A)102C B)2x102C €)1c D)2C E)0.20C
25. A car travels northward at 75 km/h along a straight road in a region where Earth’s magnetic
field has a vertical component of 0.50 x 10—4 T. The emf induced between the left and right side,
separated by 1.7m, is:

A)O B) 1.8 mV C) 3.6mV D) 6.4mV E) 13mV~
26.The heat mainly transfers through the room walls by:

A) Conduction B) convection C)radiation . D)bothAandB . E) both B
and C.

27. In order to reduce the power consumption in buildings, the wall material should has: ~

A) High specific heat Ba Low specific heat C) Highthermal éonductivi'ty-"

D) Low thermal conductivity =~ E) Low linear expansion

28. In order to design a good heat exchanger, the following thermal properties of the used material
should be considered:

A) Specific heat ~ B) Thermal conductivity =~ C) Melting point D) latent heat E)B,C
29. Water is considered a good sensible heat storage material because it has:

A) High specific heat B) High thermal conductivity C) Low melting point D) High
latent heat E) Low volume expansion
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30. The selection of latent heat storage material is mainly based on:

(A) Latent heat (B) Thermal conductivity ©) Melting  point
(D)Aand C (E) Coefficient of volume expansion

31. The most important thermal property that should be
considered when designing a long bridge is:

A) Specific heat B) Thermal conductivity C)

Heat capacity D) Latentheat E) Coefficient of

linear expansion. -

32. An electrical transmission line has a length of 80.0 m

between its supports at 15 °C. Its length increases by 92 mm . ‘ : Vv
when the temperature increases to 65 °C. The coefficient of . Y
linear expansion of its material is: AN

A)23x10%°C?  B)23x103°C' (€)23x10° m/C D)23x10°m/°"C E)23x10°m
33. The heat required to convert 1 kg of ice at 0 °C to water at 0 °C is: (L=3.33x10° J/kg)
A)3.33x10°] . B)O C) 3.33%x10% J D)117 E) No enough information

34. During an isochoric process, 5.0 J of heat is absorbed by an ideal gas. What is the work done
by the gas?

(A0 (B)5.0J (C)-5.07 (D)10.0J  (E) None of them.

g . L . . P A . Q- v =+ HV
35. In Fig. 1, the highest work done by the system (W) is

achieved through: N IS—
A)Process1 B)Process2 C)Process3 D)no enough
information E) no differences
36. In Fig. 1, the largest heat (Q) is absorbed through:
A) Process 1 B) Process 2  C) Process 3 D) No - -_— -
—enough information - E) No differences - >
DL Fig. 1 i 74

37. In Fig. 1, the absorbed heat equals zero through:

A) The isobaric process 1 B) The adiabatic process number 2 C) adiabatic process
number 3 D) the isothermal process number 2 E)Q#0. .

38. Which process achieves more work if they absorbed the same thermal energy?

A) Isobaric B) [sothermal 2 C) Adiabatic D) Isochoric E) No differences

Y
ZQM"('Q
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39. An ideal helium gas of 1 kmol is carried around the thermodynarmc cycle as shown the opposite
figure. The path ab is isothermal, with P; =2x 105 N/m2, P, =10° N/m?, and V. =22.4 m’. (a) What

are the values of Ta, and Ty? g%
A) Ta=2Tb=539 K B) Ta=2Tp =539 °C C) To=T» =539°C D) T=Tv=539 K E) ¥
T=Tw=273 K Tl B,
: MR
40: In Question 39, Vy equals:
A)224m’ B) 44.8 m’ O)11.2m’ D)67.2m*> E) 8&6 \§n3
= N \0\1 b
41. In question 39, How much the network per cycle is? Vi
A) 3.1 x10°KkJ B)3.1kJ c)o D)g8653 kI E) 2240kJ

42. In question 39, the change in internal energy in this cycle equals:

A)3.1x10°kJ B)3.1kJ Cco D) 9653 kJ E) 2240 kJ
43. In question 39, if the change in internal energy through the process b-c is X J, then the change
in internal energy through the process c-a is:

AYX]J B)-XJ )0 D)2X J E) 3.1x10°-X J
44. Ten joules of heat energy are transferred to a sample of ideal gas at constant pressure. As a
result, the internal energy of the gas

(A) Increases by 10 J. (B) Increases by less than 10 J. (C) Increases by more than 10 J.
(D) Remains unchanged. (E) None of them.

45. A refrigerator removes heat of 20 kJ from the freezing compartment and 24 kJ is rejected into
a room per cycle. How much work is required in each cycle?
a4kl B) 20 kJ C)24Kk] D)44k] E)-44 kJ

46. The coefficient of performance of the refrigerator mentioned in the previous question is:
(A)20/44 " (B)S ©6 (D) 20/24 (E) 44/20

47. The efficiency of Carnot engine operating between 300 and 600 K is:
(A)100% (B) 50% ©0o (D) 90% _(E) none of them 3

48. In question 47, the efficiency of actual engine operating between the same temperatures may
be equal:

(A) 100% (B) 80% (©) 60% (D) 40% (E) none of them

49. The coefficient of performance (COP) of a refrigerator is defined as the ratio of
(A) The heat removed from the inside to the work done to remove the heat.

(B) The heat expelled to the outside to the heat removed from the inside.
(C) The heat removed from the inside to the heat expelled to the outside.

(D) The heat expelled to the outside to the work done to remove the heat.
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(E) None of the above

50. The coefficient of performance (COP) of a heat pump is defined as the ratio of
(A) The heat delivered to the inside to the heat taken from the outside.

(B) The heat delivered to the inside to the work done to move the heat.

(C) The heat taken from the outside to the heat delivered to the inside.

(D) The heat taken from the outside to the work done to move the heat.

(E) None of the above.

Q = mcAT,Q = mL, AL = LoAT, AA = yApAT, AV = BV,AT Q = —kA%,

Q=AU+W, W=nRTinL, W=P(VeV), n=22et-1_1%
Vi @ los
Best Regards
Prof. Saleh Shalaby

Prof. Nehal AlL

bt
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