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Question No. 1: Choose the correct answer (15 marks)

1. The primary goal of numerical methods for solving ordinary differential equations is to:

a) Find exact solutions b) Find numerical approximations
c) Analyze Stability d) Simplify equations

2. A one-step method computes the next value y, 1 using:
a) Only the previous point y, b) The previous two points Y51, Yn
¢) All previous points d) The exact solution

3. Taylor series method is considered a:
a) Multi-step method b) One-step method
¢) Predictor—corrector method d) Implicit method

" 4. Which of the following methods uses the formula y,.q =Y, + 1’1_2 (23fn —16f -1t 5fn_2)

a) Euler’s Method b) Runge-Kutta Method
¢) Adams Method d) Miln Method
5. A predictor—corrector method typically involves:
a) Two separate formulas used in sequence b) Only one formula applied twice
¢) No iteration - d) Exact integration

6. The predictor formula in Milne’s method is: Y51 = Yn-3 + 4—3’5 OFs 3= Faa V2D
This formula is:
a) Explicit b) Implicit ¢) Semi-implicit d) None of these

7. Which MATLAB solver uses adaptive error control?
a) RK4 b) ode45 ¢) Both ~ d) Neither

8. Which MATLAB function is used to numerically solve a system of ODEs with multiple
equations?

a) oded5 b) ode23 c) odelSs d) All of these

9. In MATLAB, which command is used to define a symbolic ODE?
a) sym . b) oded45S ¢) dsolve d) diff

10. The equation described by the least squares method typically includes:
a) A single variable ¢ b) A function to minimize errors
¢) A fixed value for all datasets d) No parameters

11. In the standard RK4 method, accuracy depends primarily on:
a) Built-in adaptive tolerance b) Automatic step-size control

- ¢) The fixed step size chosen by the user d) The order of the differential equation
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12. You have the ODE =2 = —2y + sin(t) , with y(0)=1.
Which MATLAB command correctly defines the function for use in ode45?

a) f= @(t, y) -2*y + sin(t); b) f="'Dy = -2*y + sin(t)'
. ©) f=diff(y) = -2*y + sin(t) d) f=y'(t) =-2*y + sin(t)

13. The least squares method is most commonly used in which type of analysis?

a) Cluster analysis b) Regression analysis

¢) Time series analysis d) Descriptive statistics
14. MATLAB’s RelTol controls:

a) Step size b) Absolute error

¢) Relative error d) Runtime

15. The output of the last line is

for i=1:1:6
- end
i : :
a) 1 b) 1,2,3,4,5,6 c)6 d) Undefined function or variable i
Question No. 2: Write “True” or “False” for each statement. (10 marks)

1. In multi-step methods, estimates of the solution at a particular step are entirely based
on information from more than one step.

The Runge—Kutta methods use multiple function evaluations within one step.
The MATLAB function ode45 uses a fixed step size.
The stability of a method depends on both the method and the step size h.

" The output of oded45 is usually two arrays: one for time t and one for solution y.
MATLAB’s ode23 uses a higher-order method than ode45.
A correct expected value characterizes modified Euler and Adams methods.

The while end loop will complete repetitions until a logic statement is true.

8 sl e o G

The least squares method minimizes the sum of absolute distances between data points
and a curve.

10.The least squares method is reliable for all types-of data.

Question No. 3: Answer the following questions (25 marks)

- 1. Use MATLAB’s symbolic solver to solve the following second-order ordinary
differential equation with given initial conditions.

Y'(@®) +3y'(t) + 2y(t) = 5¢t sin(2t), y(0) =1, y'(0) =0
(5 marks)
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. 2. Consider the differential equation %"E = k — mg which models the balance m(t) in

a bank account. Write a MATLAB code to numerically solve and plot the solution
for different values of k and g. Use the parameter values k= [0.5,0.8] and-
g = [0.05,0.1] with the initial condition m(0) = 10 over the time interval [0 50].
Your code should:
« Plot all solutions on the same figure
« Label the axes appropriately
« Include a legend identifying each curve

(10 marks)

3. The following table shows the number of visitors (in thousands) to a website over five
years: :

2019 2020 2021[ 2022 2023 Year | /
Y 18 22 27 31 36 | Visitors”

ot s

Find the regression line and estimate the number of visitors in 2024.

(10 marks)

End of Exam

- Best Wishes Dr. Fatma Hussein
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o
Q1) Fill in the blanks to complete the following statements. " (10 marks)

(i) A complete inner product spaceiscalleda - ... space.

(iii) A subspace of a complete metric space is complete if and only if it is - -+ .-

(iv) If x, y arevectorsina complex inner product space X, then ||x + yll> = llx—iyl|2 = onoen

(v) If (x,) =(1,1,0,0,0,+) and (y,) = (1,-1,0,0, 0,) C Iy, then ||lx, — y,|| = e o

Q2) Classify each of the following statements as true or false. (10 marks)

(i) Every discrete metric space is complete.
(ii) The mapping T: (O,%] - (0,;], defined by Tx = x?, possesses a fixed point.
(iii) The mapping T:[1,0) — [1,0), defined by Tx = x +§ is a contraction mapping.

(iv)Let (X, |I.D be a normed space. Then the mapping T: X —» R defined by Tx = ||x]|| is linear.

(V) Llet X = {x = (x;): 32,4]x;] < oo, e Rl — supileil, Tx =3,x;.Then T is bounded.

Q3) Choose the correct answer from the given four options. (10 marks)
(i) Every contraction mapping on (0,1): 1. “has a unique fixed point” 2. “is continuous”
a) Both 1and 2 b) Only 1 c) Only 2 d) Neither 1 nor 2

(ii) If x and y are two unit orthogonal vectors in the inner product space (X, (.,.)), then lx + y]| is:

a) 2 b) ¢) 2v2 d) V2

~l
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(iii) In a normed space, every convergent sequenceis: 1. Cauchy 2. Bounded
a)Both 1and 2 e b) Only 1 c) Only 2 d) Neither 1 nor 2

(iv) Which of the following épaces is Not complete?

2) (€10,1],d(x,3) = max,eroy ()~ ¥(©l) b} (€[0,1],d(x.3) = [1x(©) - y(©)| de)

o) (B[0,1],d(x,¥) = sup,co1|x(8) - y(®)I)  d) (Lz{o. 1],d(xy) = ([ 1x(®) - y(O)? dt)i)

(v) Which of the following spaces is Not an inner product space?

a) (R™, (x,y) = X271 x;¥:) b) (L, {(x,y) = X211 %))

o) (Cla, b], Ifll = max,ei, s F(O)I) d) (cl0,1], (£.9) = [; F(OF(Ddt)

Q4) Essay-Type Questions. (20 marks)
(i) Prove that every inner product space is a normed linear space.

(ii) Give an example of a metric space that is not induced by any norm, and justify your answer.
(iiii) Discuss the continuity of the mapping T: P[0,1] - P[0,1], Tp(t) = % p(t), with respect to the

supremum norm ||p|| = sup,eoylp()!.
(iv) Apply the Banach Contraction Theorem to find the unique fixed point of Tx = g 4F i, x €[0,1].

(v) Let X, Y be normed spaces and let T: X — Y be an invertible linear operator. Show that T 1 is linear.

End of Exam | Prof. Dr. A. M. Saddeek | With best wishes | Signature: addeek
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Answer only five of the following questions:
uestion One: (10 marks = 4+3+3

1. Ifz =1+i,z, =1-i, findz; —zz,—ZL,Re(2zl +322)',Im(zl—l) ;
)

2. Compute the limit 1'11c11_1.(|z:|2 —i E)

3. Prove that u(x,y) =e™* (xsin(y) - ycos(y))is harmonic, and find f(z).

Question Two: (10 marks = 5+5) (Answer only Two)

1. Prove that [z, + 2, +|z~ 2o =2{[af 1)
= . i = 22
2. Find the residues (a)f(z)=tan(z) (b)f(z)_——————(ez Ty

.
3. Calculate the value of the expressions (a) i (b) log(1-iv3) (¢) 2

Question Three: (10 marks = 5+5MAnswef only Two)

1

dx .
x +1

1. By using contour integration, evaluate the integral j

2. Prove that the function f(z)=sin(z) is uniformly continuous in complex plane

3. Find the principal argument Arg( 21 2.),Arg((\/§—i)6)
—2-2i

Question Four: (10 marks = 3+3+4)

s 3z
1. Using Cauchy’s residue theorem, evaluate the integral j -Z—(e—ﬁdz.
' (2
2. Find the Mobius transformation, which maps the points z=0,-i,-1 intow=410.
3. Evaluate the following integrals
A 2z-1

(@) § —1—,dz (b)jsinz(f+2e"9)de © § S—d
=t 2—F 0 3 e

e-ied

A Remember mUnderstand  eApply  eAnalysis *Evaluate (OCreate
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Question Five: (10 marks = 3+3+4)

o

Z.

Find the Laurent series of f(z) = '—ZL—;D :0<|z-1]<1, and <j>f(z)dz.
B= Dz D

Calculate the value rﬁaﬂzz + 1|

. Let f(2) be analytic functioninside and on the boundary C of a simply-connected

region R. Prove that Cauchy’s integral formula f(a)=—21—_cﬁ —f—(zldz, and evaluate
Tl C Z—0

1

T
2

3
z+=
2

5

2

2z
the integral$ —f——ldz,c: +
oy L

Question Six: (10 marks = 5+5)(Answer only Two)

i

i

3.

27
By using contour integration, evaluate the integral I —do
; 5 S+3cos(d)

If (z) is analytic function with derivative f'(z), which is continuous at all points

inside and on a simple closed curve C, Prove that(ﬁf(z)dzzo, and evaluate the
¢

integral § e“dz.
]z‘=l

Evaluate the following integrals
(a)$ zdz; C: x=2y, from (0,0) to @2,1) (b)$ zdz; C: x*=4y, from (0,0) to (2,1).
c c

(¢)$ zdz; C: the lines from (0,0) to (2,0), and from (2,0) to (2,1).
C 3

With best wishes,,, gPeof. De. fEyman 8&-&4«.‘:
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No. of pages: 3 - No. of questions:5

A. (10 Marks) Choose the correct answer (One mark for each question)

1) Let us scale a square with one unit side length using glScale(2.0f, 0.0f, 0.0f). The output after
scaling is:
a) Rectangle with two units’ width and one unit height.
b) Rectangle with two units’ height and one unit width.
¢) Square with two units side length.
d) The square will disappear.
2) Normalize this vector: (8,-6,0)
a) (3,.4,5)
b) (3/5, -4/5, 0)
c) (4/5,-3/5,0)
d) (4/5,3/5,0) »
3) i R projection preserves parallel lines
a) Perspective
b) Orthographic
¢) Frustum
d) Symmetric
4) Which of the following is not a valid argument to glBegin ()?
a) GL_POINTS
b) GLTINES
c) GL_TRIANGLES
d) GL_QUADS FAN
5) What is the OpenGL function used to clear the color buffer?
a) glClearColor()
b) glClear()
¢) glColor3f()
d) glFlush()
6) Which GLUT function is used to initialize GLUT?
a) glutCreate Window()
b) glutDisplayFunc()
¢) glutlnit()
d) glutMainLoop()
7) 1f you want to render a scene to a specific portion of a window, you would use:
a) glViewport() &
b) glOrtho() :
c) glFrustum()
d) gluPerspective()

13 ¢G5l i Culal ae
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8) Which OpenGL function is used to specify a point in 2D space?
a) glPoint2£()
b) glVertex2f()
¢) glDot2f()
d) glPixel2i()
9) How many color components does glColor typically take?
a) 0
b) 1
Gl
@by 2
10) What is the primary function of glutPostRedisplay in OpenGL?
a) To request a redraw of the current window.
b) To initialize the OpenGL environment.
¢) To create a window on the screen.
d) To enter the main event processing loop. -

B. (17 Marks) True or False? (One mark for each question)

The cross product of two vectors of the same dimension is not defined.

OpenGL runs only on Microsoft operating systems.

OpenGL can draw convex polygons.

Positive value for the rotation angle © defines clockwise rotation about the pivot point.

Once a 2D rotation is performed, it is not possible to reverse the rotation.

If the scaling factor value is less than one, then it increases the size of object.

The OpenGL command glClearColor(0.0f, 1.0f, 0.0f, 1.0f) clear a window with blue color

The purpose of using double buffering in OpenGL is to avoid flickering.

Two translation matrices, T} and T2 can be combined into another translation matrix T by

adding them,i.e. T =T + T :

10. The aspect ratio of an image is defined as the ratio of width to height.

11. The function glPolygonMode allows polygons to be rendered as filled solids, as outlines,
or as points.

12. One important rule when you use quads is that all four corners of the quadrilateral must lie
in a plane.

13. OpenGL is a software interface to graphics hardware.

14. Flight simulator is Non—Real-Time 3D

15. OpenGL have functions and commands relating to window or screen management

16. Whenever the window size changes, the viewport and clipping volume must be redefined.

17. Internally, OpenGL maintains a set of error flags. Each flag represents a different type of
error. Whenever one of these errors occurs, the corresponding flag is set.
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C. (12 Marks) Assume that drawHouse function draws the following house.

Draw the output of executing the following OpenGL code segments independently.

gIMatrixMode (GL_PROJECTION); glLoadldentity();
glOrtho (-10.0, 10.0, -10.0, 10.0, -2.0, 2.0); gIMatrixMode(GL_MODELVIEW); glLoadldentity();

(a)
glTranslate(-1,2,0);
glScale(1,-1,1);
drawHouse();

[®)
glTranslate(2, 2, 0);
glRotate(-90, 0, 0, 1);
glTranslate(-2, -2, 0);

drawHouse();

(6 Marks) Assume that drawTriangle function draws a triangle (0,0), (1,0), (0,2), draw the

output of executing the following code segment.
glMatrixMode (GL_PROJECTION); glLoadIdentity();
¢lOrtho (-10.0, 10.0, -10.0, 10.0, -2.0, 2.0); glMatrixMode(GL_MODELVIEW);,

glPushMatrix();
glLoadIdentity();
glScalef(2.0, 2.0,1.0);
drawTriangle();
glPopMatrix();

(5 Marks) Draw the output of executing the following OpenGL code segment; A, B, C, D, E,

F, are shown in Fig.1:

glBegin(GL_LINE_STRIP);
glVertex2fv(A);
glVertex2fv(B);
glVertex2fv(C);
glVertex2fv(D);
glVertex2fv(E);
glVertex2fv(F);

glEnd();

3/3
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Answer any five of the following questions:

uﬁ'gh.«hi&‘\hulmucual

(10 marks)

(a) Ae Use Poisson’s equation to determine the electric potential V in the region bounded between two

coaxial right circular cylinders containing a uniform charge density p.

e g,:.s.js,dlgsuug,,wtzo;uwao;mwigﬁbw;m‘g& V oSl sgadl slay gl g9 Ualaca paiin) (
P = b L) ijt';s

(b) 0* Derive the relationship between the total energy and the linear momentum of a particle with rest mass
m,y moving with velocity v,

v Rs)“"‘:'ﬁﬁ-":’ﬁmo. @M‘mwwlkﬂ‘m,m‘&uﬂ‘%“w‘él-'\:h.u‘(kfl

uestion No.2: (10 marks)

(a) *e Use Laplace’s equation to determine the electric potential V(r) in the region between two concentric
spherical conductors separated by a homogeneous dielectric medium. where the inner conductor has
radius a and potential Vo, while the outer conductor is held at zero potential. .

comdlada Jile Jau g Lagias Juady 58 jalf 2ala G g S Ol g g Aalall B y(r) gl agad) slag GG Aitea pasiu (i
$ (oA 32 die (A Jagall 058 Wi Vg oM s RN Juasall S Cieal (8, G

|
-T- s

{b) A e A photon with an initial energy of 14 keV is scattered by a free electron, undergoing a change in
direction of 65° . Determine the wavelength of the scattered photon .

() Jshl) ia) 65° idhay Abladl Ay AT duay e CoAsl) o cidlyy 14 kel W hha Ayilaiy) Ay ¢ 9558 By (w0
cia il
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(10 marks)

(a) @ A particle travels at v = 0.8c along the x-axis in a laboratory frame. Determine the Lorentz factor and the
components of the particle's four-velocity y

Ao ol dada LS say 5 alaa (pa S8 T oSl e ) A x ggaall (o V= 0.8 Aoy daly b asan (i
el gt Loy

(b) m* The figure below depicts a comparison between Newtonian mechanics and Einstein's relativistic
mechanics at high speeds. Notice that both models agree at low speeds, but a significant divergence appears
as the velocity approaches the speed of light (c). Explain in your own words: Why is Newtonian mechanics
considered inaccurate for calculating kinetic energy at speeds near the speed of light? Then, show that if the
particle velocity is much smaller than the speed of light v << ¢ or equivalently if 8 << 1 where B=7v/c, w
the relativistic kinetic energy reduces to the classical kinetic energy.

48 s ¢y G ) Al e ) N (ppaadll) iy 18 5 (BB 05523 1SS0 033 4 ke Gl ) paa ) sy (o
YL by pud e ) aa|gussi¢)ﬁsumsnx£,¢,m, RBATEN]] Gl ) die AU cpaiaial) ol BaY () 5 sl
Jdv<<e CAJLS\:\}Mic\;ﬂ‘\@?f-y&l‘i&ﬂo‘?«qﬂkﬁgﬂhﬁas\sﬂlﬁ\hgwcﬁygﬁlﬁu}a Aldiey) Ligay

: Al ASpal) Lol Y (58 Lypeadl) A8 ) 2B i B=v/citw B<<1

Relativistic
kinetic energy

Classical
kinetic energy

Kinetic energy

+ 1
0 02c 04c 06c 08 1.0c
Speed, v

4: (10 marks)

- (a) Ae A parallel-plate capacitor consists of two circular plates, each of radius a. The capacitor is charged such
that the electric field between the plates varies with time and is directed normal to the plates. The quantities
E( and 1 are positive constants, Determine the magnitude of the magnetic field at a distance r < a inside
the capacitor, given that the time dependence of the electric field is :

@o»ﬂ!oﬁgéuﬂdl.wuﬂeﬁwuﬁwweﬁea h@&#dmisoﬁjwowuoeaﬁmaskummﬂ(i
T<a Al e pabliad Jaa e sl Ao UE Ay Eyom ds Jia gl Gt Bagas Jlaal) oladl (8 ccpa
ABally dae) oy 3l e bl Jlaal) alatie) oy Lale (CEAY Ja0a

Et) =E,(1-e%)3,
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(b) 0eTwo trains, (A) and (B), travel on parallel tracks. Train (A) is stationary and emits a whistle at a
constant frequency of 440 Hz. Train (B) is moving at a uniform velocity v. If the passengers on Train
(B) detect the frequency as 480 Hz while approaching Train (A), and then detect it as 400 Hz after
passing and'moving away from it, deduce the velocity v of Train (B). (Assume the speed of sound is
340 m/s) s :

(B) el Lai 558 440 5 8 cull 3 5y 5l auay s Labad Sk (A) Mail) ) g Cpbaaa (o (B) 5 (A) Gtk &l ady (o
25%a Al ¢ (A)MaRN e gl B £ U 354 480 OS85 jliall 3355 (B) LUail) Ja13 Sl b 1), v Wi Labiile Aoy & ot
o sl Ao ol Lo ¢ (B) MR g & aty ) 1 Ao ) Aad gttt Als il g AL phgkad day Jish 400 OB s Al S e

/a340 A ¢ sl

(10 marks)

(a) Ae A spacecraft moves with a constant speed v = 0.99c toward a star located 10 light-years away as
measured by a stationary Earth observer. Compare the time measured by the Earth observer with the time
measured by the astronaut inside the spacecraft, and discuss the physical reasons for the difference between
the two times within the framework of special relativity.

ol Cot G LSl (i ol ) LS A g g 10 Sy 53 7 = 0,99 W ke A5lh Ao yuuy 5L A i (§
Ll ) B ey 3h ol CEDUAY Al ) i) B ) J303 pLail) 3 ) duaily 511 a3l ) G ) Ay 1)
: 5 Aalil)
(b) 0* A Maglev train with a total weight of 105 N must be lifted using magnetic levitation. The track magnets
generate a constant magnetic field of 0.5 T. The train's levitation system consists of coils with 2000 turns and
a total length of 500 meters.

(i) Feasibility Assessment: If the electrical cables used in the train are rated for a maximum safe current of -
400 A, evaluate whether this design is functional for lifting the train.

" (ii) System Performance: Suppose the system operates at a current of 500 A. Analyze the résulting
magnetic force. Will the train remain in stable equilibrium, or will it exceed the required lifting force?

skl Ylae 58 cleahiliia jlocall o 28 Apunkliiall @ ) 58 AlAIuly o jlsa (6 (issi 105 ¢ chulabe Usd &yl (@
4500 Sl lelshy 412000 (Ao (o siad clile (e Rl B &bl allai ) 6<8 Mad0.5 o Ll

el 138 lad saa o8 LBh il 400 68 (e el i Jantl Laaan Ui (8 Lardicaal) Ll el oY) cils 131 (i)
: _JLHA.“ s JU=§.H éé‘) ‘__,é

(Sl 50 Al (B Ul (R A ¢330 Lpulaliiad) 3 5 Jia, el 500 58 LS i Jadlly Jany pUatl) of (2 381 (ji)
: fslhaall 5 glatin 5 b o o
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(10 marks)

(a) 0e Inthe illustrated figure: A circular loop of radius R is immersed in a uniform magnetic field. The field is
perpendicular to its diameter 'DD. Calculate the induced electromotive force (EMF) in the loop if the magnetic
field varies with time according to the equation:

cua) /DD ki Lo Lagas ) 1 sy cplifia uukliia Jaa (A Sosea R uﬂmgj\;uh;@ay\dm»gé(i
;aé\l-anmjd}d}“)"ﬂ‘)é:\gww\d@d‘a\s‘l’w\éw‘aﬁxﬁnm\ﬂ\ 5 53l)

B = By sin wt

D

D’

(b) Oe Propose a suitable mathematical method to calculate the total electric charge contained within a right
circular cone. The cone is defined by the angular range 0 < 6 < /4 and a radius of r < 2 meters. Your
solution must include the selection of an appropriate coordinate system, the definition of the volume element
and the corresponding limits of integration, and the evaluation of the resulting integral to obtain the total
charge. The volume charge density inside the cone is given by: !

= hagaall au.,.i.\g.u.s?:,\c..,m‘?3\3éj\ahgpgs\assw\m\@gxs\Msgwa,umu\,.)m)hcﬁs(g

JalSl 3gimp paall s paty ol Siiaay) ol LRI ia) paal o iag et < 2 iy kB el 0 < 6 < /4
A0 ARl Jand by saall 138 JANa anad) Laal At ol Lle dgiey Laill dad g ALY Jalsil) Lbas #2152 A

p, = 107° cos*0 (mcC/m?)

Best Wishes End of Exam

-~

Dr. Esraa Gamal
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five degrees for each of the following three questions
1-Let X ={a,b,c,d,e}.Determine a smallest topology T on X such that it
should  contain {a,b},{b,c,d} {a,b,cey, and  then determine
A, A'and Aof A={b,c,e} with respectto r.
2-Find A'anddof A< Xwith respect to excluding point space (X', < ).
3-Let(X,7r)be a space and AcX .Prove that {4 ,ext(4),b(A)}is a

partition of X.
Choose the correct answer from those given [ two degrees for each point}:

4- If(X,]) is an indiscreet space and AC X, where A" =@ and A'= A" then
(a) A=X (b)y A=¢ (c) A is singleton
5-1£(X,7) is a topological space , A X, where A"=A and A =, then,
(@yT=D . (b)r=d (eI r=6
6- If(X,¢) is an excluding point space P& AC X,then A is
(a) X (b)4 () AU{p}
7- For an excluding point space (X,¢) ,then N, is
(a) {p} (b) X (c) {4)°
8- For a topology 7={X,4,{b}.{a},{a,b}} on X ={a,b.c.d.e} , a largest subset ACK
such that ext(4)={a}, b(4)={c,d,e} is
(a) X (b) {b,C‘,dP,E} (C) {a,b,c}_

"H"”H"”H”"H"H"HHV”'H""HH"HHH”HHHHH”"HHHH"HHHHHHHHHHH"HHIIHHIHHHVHHHH

Look at the rest of the questions
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Secondly, Differential Geometry ( 25 marks):

Answer the following questions:

(9-a) Show that the tangent vector for the curve X() [u;,bﬂ .13 ), creates a

constant angel with the vector a(1,0,1), where 2b% =3a

(b) Show that the postion vector for any point on the curve = rls) satisfy the D.E.

2 2
“ O'—c—]—p i d 9;(2’_{”__) Tpasr :O’Where,p:l,vzl
ds ds ds

ds p\.ds o ds? K 4
(10-2) Show that the curvature for the space curve:

1%

18]

a

X(u) 5[4acos3 u, dasin’ u ,3c¢cos 2“)’ 3 L6 S S RmeR v
: 6la” +c )sm 2u

(b) Show that the curvature and torsion for the point of a curve of intersection of

- . !
the surfaces: x24y2=¢? y:xtan(:) are given by: x=r=
= :

3 /
2¢ cos

(11-a) Define the spherical indecatrix and find the curvature for the tangent,

(b) Define the Bertrand curves C, C and show that the relation between

the curvatures /< > 7 are given by:

K‘Z(I—Cll(')l('*r—a ;5 z'*
End of Exam

Best Wishes
Prof. Dr.Ahmed Allam.
Prof. Dr.Hamdy Nouraldeen
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