
(..,--.-._-.-.--.-b .', r"--"--!

lVtrenofia University
Faculfy of Engineering
Shebien El-kom
First Semester Examination
Academic Year : 2015-2A16

Department Mech. Power Eng.
Year :2od
Subject : Eng. Mathematics
Time Allowed:3 hours
Date : Lg ll | 20'/.,6

Allowed Tables and Charts: None

Answgf all the following qu-estions: [100 Marks]

(A) Let

curl F-

Q(x,  U,  z l  -  xeal"  ,  and find aivF, i tsolp = gradQ,

(ts) Evaluate using Green's theorem in the plane for
f -

q (3 x' - Bu" ) dx + (4a - 6xA )dA where c is the area
c
boundedby  x=O,5r=0 ,and  x  +y=2 .

(c/ Show that Y Q is a vector perpendicular to the surface Q(x,A, z) = c ,

Where c is constant.

(Drc  7=x i+g j+zk  a )  F ind  Ypr f  6 : l  ,b )  F ind  vo  i f  o : ln r
r

.(fl Show by Green's theorem that the area bounded b!- a simpie

l r
closed curve C is given by 

tl 
*aU - Ad"x , then compute the

c

area of ellipse whose parametric equations are

(x :acos0  ,y= t rs ind )

(f) Deterrnine whether the vector field

F = cosh xi + 6A"2 j * 6U2 z i" conservative. trf i t is

conservative, find its scalar potential. Ttlen, Evaluabe {n.a;
i

along any simple closed curve. Also, Evaluate if .at
J

between the points (O, 0, O) and (2, 4,2) along fi. 
",r** 

given
by the parametric equations

x : t2  +L ,  U  :3 t2  +J t ,  z  : t3  + t .



Q2. (A Evatuate $tfU "os 
x + ?,ry dnx - t' d)d" + tf surrx -Zgdfig

C
2/ 2/ 2/

around the hypocycloid x/s + A/s 
- Q/3

@ Venfy Stokes' theorem for
/  e \  /  2 \

o = | 
" 

*$il*l o' *ff 1i + *s'k
I  " , /  \ '  4  )

where S is the surface of tf.e cube
x=A:  U=.O, ,  z=O,  *=3 : .U  =3 ,  z=3  above  thex  Yp lane '

(Cl Use divergence theorem to evaluate tJ.e surface integral
t' P-

I  lA.rtdS where A= x21*u2j n r2k and the surface s is
JJ
S

the sur face  o f the  cube 0  <  x (  1 ,  OSy (1 ,  O< z  3L .

(D) Solve the following L.P.P. using Simplex method

MaxtmheZ($) :3x ,  *  5x "

Subject to

5x,  *  5x^< 25

9x r+ l3x  12 I l7

x r r x r2  0

Then check your answer using $raphical rnethod.
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(E) Evaluate

Vtan 0 de

ed0

0d g -?!4
64

r) i) T(-5 /2)

x l2
a

I sin" 0d e
fff | .)

0

I
f

i i )  J
0

i r  l2

that P(m ,n) = 2 I
0

0 cas'n-'

n /2
I

I
iv) J

0

s ln - " 'Prove

! z

I  s ino
J
0

2\
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With my best wishes
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Dr. osama N,Salett


