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S Physics and Mathematical Eng. Department
Tanta Faculty of Engineering

University
| Course Math 1(b) Academic Year
| Title 2020/2022 Course Code PME0102
i Secoxat:- Semester
Year/ Level | Preparatory Tear Exam
Date 27 _6-2022 No. of Pages (3) Allowed time 3 hrs

Lo Answer the following questions

Part (A)

Problem number (1) (25 Marks)

a- Obtain the equatiion of the conjugate diameter to the diameter x = 2y of the
hyperbola 16x2 — 9y? = 144, (6 marks)

b- Evaluate the equation of the parabola whose focus is the point F(2,3) and its
directrix is the line x — 4y + 3 = 0. Find its latus rectum length. (6 marks)

c- Prove that the line y = mx + a Vvm? + 1 touches the circle x? + y? = a? vm.
Obtain the contact points. - : (6 marks)

d- Find the two lines represented by the equation 12x% + 7xy — 10y? — 41x —
34y 4 24 = 0. Find the angle between them and the double equation of the
bisectors to this angle. (7 marks)

Problem number (2) ' (25Marks)

2-a) Evaluate the sphere touches the plane 3x + 2y — z + 2 = 0 at the
point (1,~—2, 1) and intersect the sphere x? + y2 + z2 —4x + 6y + 4 =0
orthogonally. (7 marks)

2-b) Find the tangent plane to the cone x? + 3y? = 22 at the point (4, 4, 8).

(6 marks)
2 c) Obtam the pomts of 1ntersect10n between the line3x =4y + 4 = 22 and

B k5 T W 0 N T e L .1 s s ier ™ K

Physics and Mathematical Eng. Department :
Tanta Faculty of Engineeriny

University
Part (B)
Question Number (1) Choose the correct answer: (20 Points)
dx =
1z
3
(@) 2/x+¢ by 2xvVx +c¢ (©3xz+c¢ (d)2x+c
. .
2] f dx =
2 4 ) )
(2) > x S+¢ ®) -5t ©3x>+c (d4x S+
3] [ sin(3 — 4x)dx =
(a) —cos(3x +4) + ¢ (b) Ssin(3x +4) + ¢ (¢) —icos(B —4x) + ¢ (d)4sin (P —4x) + ¢
74 : .
4 dx% = I
4] f 1—x*
g B . : '
a)7In(1 - xN+ec®wIn(Gx*+ 1) +c(e)3'mx*~1) +c @ —iln(l -xH+e¢
[5] [ ™ ==Y =
1, 5 S 1, o g 3, 5 £ 1, 4 S
(a)g(x S (b);(x ORI (c)z—(x +9)3 +c¢ (d)Z(x +9)2+4¢
2 e*
[6] ' rm !
(a)anl—ex+c (b) 4v3 +e* +¢ )2Vl —eX*+¢ (d) 2v1 +e?X + ¢ [E
[ e “an(xz) dx =
(a) Esec x+c (b) %tan x> +c¢ () —%cotan x¥+c (d)%tanh x*+c '
secx '
|| [8] ftanzxdx r I
'; (@) tanh™x +¢  (b) —ésecx +c  {o)= Secn ix+c (d) —cosecx +c 11
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Physics and Mathematical Eng. Department =
Tanta Faculty of Engineering
University

Question Number (2) (30 Points)

Calculate the following integrals:

102x
[1] f 103%+102%+3.10% -5
oo dx
[2] f-OO 1+4x2

[3] Deduce the recurrence relation of the integral Ly, = [ sin™x cos™x dx

m

[4] fZ sin*x cos®x dx

[SJ f tanh x dx
\'1 16—9sinh2x_

|6] The area between the curve f(x)=x*—xandthelinesx=1, x =4,y = 0

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

Or. A. E. Shiaby TWith best shes Or. F. R, Mousa
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Tanta University Faculty of Engineering Time allowed: 2 hours.

Subject: Technical English Language  Final-Term Exam Date: 23" of June 2022
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Choose the best Answer:

1. The ...... possible form of mirrors is that of the flat or plane mirror.

(A) simple (B) simplest (C) simplified (D) simplify (E) simply
2. Research telescopes must have large diameters to ...... as much light as possible.

(A) collect (B) gather (C) cultivate (D) harvest (E) bring
3 Perfleet .. of the particie’s momentum has cost us all information about 1its location.

(A) knowledge (B) vision (C) awareness (D) nsight (E) data

4, This rule helps avoid accumulation of errors in long arithmetic .......

(A) procedures (B) projects (©) methods (D) operations (E) techniques
5. Experiments show that the friction force ...... from the nature of the two surfaces in contact.
(A) result (B) rises (C) raises (D) arise (E) arises

6. Some nuclear reactors are ...... by a large pool of water.

(A) coated (B) protected (C) shielded (D) covered (E) insulated
7. Distance is the length ofa ...... followed by a particle.

(A) circle (B) path (C) cycle (D) orbit (E) orbital

1sing sea levels worldwide.

l l—q\ -nf\olf!n or
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11, Pocsuge the'ghiects are ... by 2 non-stretched string their accelerations must be the sane
£AY Annslod DN Healnd [N atiasbhiad A S ratrayore! (BN AT
\-l ‘\-/ UVMPLUH \_L}j Hliliond \V} Giriheviiv . \= ] JVA.LI'\.«\.i \1_4/ WA ~ i
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- (A) life

12. A pressure of | mm Hg is called 1 torr, after Torricelli, who ...... the mercury barometer.
(A) produced (B) discovered (C) invented (D) created (E) made

13. The average speed of gas molecules increases with increasing temperature, as .......

(A) predicted (B) assumed (C) supposed (D) proposed (E) expected

14. A fast discharge of energy throug:: the heart can return the ...... to its normal beat pattoin.

(A) organism - (B) organ (C) muscular (D) organic (E) system

15. Light passing through the cloud has many more ...... for scattering than does light passing
through a clear sky.

(A) opportunities  (B) techniques (C) ways (D) paths (E) methods

16. Blue whales apparently use sound of frequency 17 Hz for ...... with each other.

(A) communicator (B) communicative (C) communication (D) communicate (E) communalize

17. In his model of the atom, Thomson supposed that the positive charge is ...... over its volume.

(A) propagated (B) divided (C) centred (D) spread (E) concentrated

18. Magnetically induced electric fields play an important role in everyday .......
(B) reality (C) alive (D) living

19. A body moving with nonzero uniform velocity 1s in equilibrium but is not .......

(A) constant (B) static (C) rest (D) loaded (E) unvaried
20. It is common practice to use large ....:. factors to prevent failure in concrete structures.

(A) safe (B) save (C) saving (D) safety (e) safely
21. This part of the problem can be solved numerically by using ...... values for the unknown.
(A) trial (B) trying (C) try (D) random (E) attempt
22. Zaha Hadid practices town planning and ...... and in Iraq and Britain.

(A) agriculture (B) architectural ~ (C) architecture (D) agricultural (E) architect

23. The variables to be found out are ...... , velocity, and acceleration.

(A) point (C) position

(B) situation (D) place (E) location
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What is the direction of the resulting force on this current?
(A) North (B) South (C) East (D) West (E) into the page
2. A charged particle is injected into a uniform magnetic field such that its velocity vector is perpendicular t
the magnetic field vector. Ignoring the particle's weight, the particie will move ina ......... path.
(A) straight (B) spiral (C) parabolic (D) circular (E) helical
3. A charged particle moves across a constant magnetic field. The magnetic force on this particle:
(A) changes the particle's speed (B) causes the particle to accelerate
(C) is in the direction of the particle's motion. (D) changes the particle's speed causing the particle to accelerate
(E) none of the above
4. A particle carrying a charge of +e travels in a circular path in 2 uniform magnetic field. If instead the particle
carried a charge of +2e, the radius of the circular path would have been ......... the original radius,
(A) twice. (B) four times. (C) one-half. (D) one-fourth. (E) the same as
5. In a velocity selector, the particles move with a certain velocity in a straight line toward the east, and the
magnetic field is directed to the north. What direction should the electric field point?
(A) North (B) South (C) East (D) West (E) into the page
6. A stationary proton is in a uniform magnetic field of 0.20 T. What is the magnitude of the magnetic force
on the proton?

(A)O (B)1.6 *107**N (C)3.2 x10™°N (D) 1.6 *» 10%°N (E)0.2N
7. All of the following are units of magnetic flux except
(A) T.m? (B) T/V.m. (C) weber. (D) V.s. (E) Henry . A

8. Faraday's law of induction states that the emf induced in a loop of wire is proportional to
(A) the magnetic flux (B) the magnetic flux density times the loop's area.
(C) the time variation of the magnetic flux. (D) current divided by time. (E) none of the above
9. Asacoil is removed from a magnetic field an emf is induced in the coil causing a current to flow within the
coil. This current interacts with the magnetic field producing a force which acts ....... to the coil's motion
(A) perpendicular.  (B) parallel. (C) incline. (D) antiparallel (E) normally
10. An AC generator consists of 100 turns of wire of an area 0.090 m? and total resistance 12 Q. The loops
rotate in a magnetic field of 0.50 T at a constant angular speed of 60 revolutions per second. Find the .
maximum induced current.
(By46 A (CYy140 A - {
st an object will produce .... eddy currents in the object if the obj
1

{B) circular, conductor

Question No. 1 :(75) Marks _
1. A vertical wire carries a current straight up in a region where the magnetic field vector points due north.
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(A)2.25V (B) 1.00 V (C) 0.600 V D)0V (E) 60.0 V

16.Electrons are going around a cirzic ir. « counter-clockwise direction in the plane of the page. At the center
of the circle, they produce a magnetic field that is:

(A) into the page (B) out of the page  (C) to the left i (D) to the right (E) zero
17.Two long straight wires are paralicl and carry current in the same direction. The currents ate 8.0 and 12.

and the wires are separated by 0.40 cm. The magnetic field in tesla at a point midway between the wires is:

(A0 (B)4.0x 107 (C)8.0x 107 (D) 12 %1074 (E)2.0x10™
18.The magnetic field at a distance 2 cm from a long straight current-carrying wire is 4.0 x 107 T. The current
in the wire is:
(A)0.16A (B) 1.0A (©2.0A (D) 4.0A (E) 25.0A
19.Two long straight wires enter a room through a door, One carries a current of 2.0A into the room while the
other carries a current of 7.0A out. The magnitude of the path integral ¢ B. d5 around the door frame is:
(A)2.5x10°T m (B)3.8x10°T-m (C)63x10%T m (D)1.0 x10° T -m (E) none of these
20.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)8.4x1072T (B)63x107%T (C)42x1072T (D) 16T (E) 20T
21.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) /4 B)1/2 )1 (D)2 (E)4
22.If R is the distance from a magnetic dipole, then the magnetic field it produces is proportional to:

(A)R (B) I/R (C)R? (D) 1/R? (E) I/R?
23.The units of motional emf are:

(A) Vis " (B) Vs ©V/T D) T/s (E) T'm¥s

24.A 10-turn ideal solenoid has an inductance of 3.5mH. When the solenoid carries a current of 2.0A the
magnetic flux through each turn is: '
A)0 (B) 3.5x10™* wb (C) 7.0x107* wb (D) 7.0x107% wb (E) 7.0x102 wb
25.A long narrow solenoid has length £ and a total of N turns, each of which has cross-sectional area A. Its
inductance is: _
(A) noN?AL (B) noN?A/R (C) uoNA/E (D) woN2¢/A (E) none of these
26. A flat coil of wire, having 5 turns, has an inductance L. The inductance of a similar coil having 20 turns is:
(A) 16L (B)L/16 (C) 4L (D) L/4 (E) 9L
27.An inductance L, resistance R, and ideal battery of emf E are wired in series. A swiich in the circuit is
closed at time 0, at which time the cutrent is zero. At any later time t the emf of the inductor is given by:
(A) g(1 — ™Ry (B) e MR (©) e(1+e™h) (D) se™®" (sl — e By
28.1f both the resistance and the inductance in an LR series circuit are doubled the new inductive time constant
willbe ......... the old
(A) twice (B) four times (C) half

(D) one-fourth {E) unchanged

29.A 3.5-mH inductor and a 4.5-mH inductor are connected in series and a time varying current is established

in them. When the total emf of the combination is 16V, the emf of the larger inductor is:
() 18V

(A) 7.6V

(B) 9.0V (C)2.3V (E) 36V

W

U.An inductor with inductance L and an inductor with i

T —— Bl »
of the current in the larger in
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Ouest1on No.2: (25 ) Marks

When a bar magnet with two poles is cut in half, each half only has one pole.

A voltage is induced across a conductor if it remains absolutely stationary within a magnetic field.

The magnetic field, current through the Hall element, and Hall voltage are all at right angles to each other

When the speed at which a conductor is moved through a magnetic field is increased, the induced voltage

will increase.

5. Generator uses brushes and a commutator to have AC enf.

6. Net diamagnetic behaviour is observed in a number of mat-rials, in which their atoms have no net
magnetic moment where all the electrons in the outer shells are paired.

7. Paramagnetic materials are distinguished from all the others by the fact that their susceptibility is
negative, and independent of temperature.

8. Aluminium is an example of ferromagnetic materials.

9. ferromagnetlc materials contain permanent atomic magnetic moments that tend to ahgn parallel to each
other even in a weak external magnetic field.

10. Orbital magnetic dipole moment of electron is inversely proportional to its orbital angular momentum.

11. It is impossible to build a heat engine of 100% thermal efficiency.

12. It is possible to build a heat engine that transfer a heat from a cooler to a hotter body without needing a
mechanical work

13. It is possible for the heat pump to take a mechamcal work of 10 kJ and dehver a heat equals 300 kJ to a
hot reservoir such as swimming pool.

14. If a heat pump and air conditioner need the same work to remove the same heat from the cold reservoir I
(surrounding); accordingly, they have the same coefficient of performance (COP).

15. The work done by the system is the highest in the isothermal process compared to isobaric and isochoric
process when the same heat enters the system in all proczsses.

16. At a given temperature, ideal gas molecules have the same average translational kinetic energy.

17. For a monoatomic ideal gas, we can assume that the internal energy Ein is the sum of the translational and i
rotational kinetic energies of the atoms.

18. we can express the molar heat capacity C (heat per mole per temperature change) in terms of the specific
heat c (heat per mass per temperature change)

19. For any given pressure a phase change takes place at a definite temperature, usually accompanied by heat
flowing in or out and a change of volume and density.

20. The positive average coefficient of linear expansion indicates an increase in length with increasing |

temperature.

W N

End of questions

Best wishes
Dr. Soha Talaat, Dr. Saleh Shalaby, Dr. Nehal Ali, Dr. Mohamed Samir (Coordinators of the Course)
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