Answer the following guations

Q1)

(a) Find the components of velocity and acceleration of a point in cylindrical polar

Coordinates

(b) A spher ical pendulum is started horizontally at the level of the center prove that the

equations of motion in azimuth and depth are

o [F-Ze=vi @ [z - el Alpa)

(a) Find the components of velocity and acc eleration for the motion of a particle on
A twisted curve.

i+ from a point

with veloc

(b) A particle of mass 7 is proier(ed horizontally under gravity

on the inner surface of a smooth sphere of radius ¢ atan angle distance « from the
lowest point find the pressure on the surface whenitis at an angular distance ¢ from
the lowest point.

Qi)

(a) Find the angular momentum of rigid body about a fixed point

(b) Find the equations of motion of arigid body in three dimensions

Q(4)

Discuss the motion of asphereona rough plane under the action of forces the resultant

of which passes through the center of the sphere
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(10 Marks) |
*

|
|

| By the graph method find the optimal solution of the following ( LPP):- ~‘
| Max z = 2%, +3%; x
| si. x, +Xx,$4, 6x, +2%, 28, x1+5x224 |

\ ; e <4 TR ¥y 3 ‘1

| and %,,%, 20

. Question3 (20 Marks) |

|
% Find the optimal solution of the following ( LPP) and its duality \\
 Min f(x) =20 X 16 |
l« & I x, 2 2:9 4 x, =2 6 \

l‘ ] 2 \

\ 2xl+x2217, x‘+x2212 |

| and X.,%, 20 \

‘ With Best Wishes Dr. Amin Elfeky |
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Answer the followingjq_gestions ‘\

o

N\

Linear Programming

Questionl (40 Marks)

1- - State all types of duality linear programming problems ?

2- Prove that the intersection of any number of convex sets is also 1

. convex set?

\ 3- Show that whether the following function is convex or concave :-

\ f(x)=x*+2x
‘ 4- Prove that the dual of the dual is the primal ?

l 5- find the dual linear programming problem of the following :-

Min Z = x; + 4%, =2X%;3— X,

st X, =3%X,+x,—x, <2, =X + X, 2% =

b
P

3
R+ Txy =30, 20 ~3x,-2x;,+x%x,56 \
|
|

and X15X3 =20, X, , X, ynrestricted variables

=  Look Page 2
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Answer the following questions

Exam in one Page

Questionl (15 Marks)
Make use the following data, to estimate f (2]
—% [ 6 | a1 [ 8 [8_
w8l ) 25
Question2 (25 Marks)
1- Prove that (15 Marks)
. n g ~n g .. 1 2 > l -2
iy Af,..=8"] w s iy V=—-=06 +0 1+ —0
P ”2 2 4
9- - if f(x)=u(x)v(x),show that,
fl-\.u»'\‘ll = ll(.\'“).\’[ Cos X1 ] + ul\n" l] V (10 Marks)
Question3 (35 Marks)
Solve the follownng problem by two different methods :- (20 Marks)
x+ 3y, ypM==1 ,h=0.1, [1.2]
npute the following (15 Marks)

dxdy n. . =2,n,=3
\+v‘ :

e

find the error.

With Best Wishes Dr. Amin Elfeky
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Answer the following question

(1) (a) For any two events A, B prove that
p(AUB) = P(A) +P(B) — P(ANB)
(b) let A and B be events with p(4) = % ,P(B) = % P(ANB) = i find

()p(A\B) (i)p(B\A) (iii) p(AUB) (iv)p(A° \B*

(2) Given the probability density function

1
s - = o
f(x)={6x+k 0<x<3,
0 elsewhere

(i) What is the value of k
(ii) What is the cumulative distribution function of x

(i)  Computep(l<=x <2),p(x<3)

(3)Team A has probability zg of winning whenever it plays. If A plays 4 games, find the

probability that A wins

(i) 2 games (ii) at least one game (iii) more than half of the games.

(4) let x be a random variable with the standard normal distribution, find

(i) p(0 < x < 1.42) (i) p(=0.73 £ x < 0)

(iiiyp(-137<x = 22.01) (iv)yp(x = 1:13)

eviation

(5) from the tables find mean, variance and standard d

BEST WISHES
DR. NAGWA YOUNS
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Answer the following question
(1) Given the joint density function
%
ey
f(x,y)z — 0 < % < 60; I<y<o
y
0 elsewhere

(i) Find the marginal densities g(x), h(x)
(ii) Find the conditional density f(x\y)
(iii) Find E(x\y)

(iv) Evaluate p (1<x<2 \y=3)

(2) Suppose that X and Y has the following joint probability function:

-3 2 4 Sum
3k 011 ]0.2,0:2 0.5
3 03 (0.1]0.1 0.5
sum |04 |03]0.3
(i) Find the marginal distributions of x and y

(ii) Find cov (x,y)
(iii) Find Correlation coefficient between X and Y

(iv) Are x and y independent random variables?

(3) Let x and y are two independent random variables and let z be their sum. Find
(i) PMF of z when x and y are Binomial random variables.
(ii) PMF of z when x and y are Poisson random variables.

(4)Let x and y are independent and let w = x+y,
fex) = 2e™ x>0, ‘

@) = 2ye™ ,y >0

Find PMF of w and C.D.F.

BEST WISHES
DR. NAGWA YOUNS
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fellowing questions:

s the system of the linear equations a unique or infinite solution or no solution by Deter:

Y dx+5z=3, dx—y+z=1, 3x-2y+3z=4.

- Find the final velocity of a ear which is the initially going at 20 m/s and then accelerates at o

for a period of 15seconds.

ving values represented the length of eight students by centimeters:

1
5 168.164.172,167.170,165. Find the median and the variance.
"'_'!‘ fron (£) (1
o the.oguation of the line passing through the point .(—2.3\ and perpendicular fo the lin
y+6=0
I method solve the simultancous equations: ) — x* =0. y+0.5x=15.
terial population initially with N”‘ =5.2%10° cells per in L is decaying exponentially ac
quation N, = N, g ';\nd it is found that after / = 2 hours the population has become
10" cells per m L, caleulate the value of £ in the equation.

Qu

nlate the erowth factor g , if (i) a population increase by 15% every ten years,

I population decrease by 25% every h

, where N, is the population at the time /

fundamental exponential, & is'the rate of growth of the popu

, where N, is the population at the time / , N is the popula

he fundamental exponential, & is the r:

T

1¢ linearization equation and hence find the slope and the i

of the'cirele with the cenfer at (—=4.2) and tangent to the line 3y + 4 3
End Questians A
Rest ueg
Puaf. D Afimed EL-Magl




