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The University of Jordan Eng. Mathematics (II) : First exam
Mathematics Department : 17/03/2013

Student Name: - }L@ Vi T Student number: O\|OH &S
Z Lecturetime: 4 _ (1120 L /T.>
e X N

Q1) Let f(x,y,2) @ y F(x,y,2)= xyi+ yzj + zxk and

F=xi+yi+zk State whether each expression is meaningful, then find:
“a) V- UM
b) (F-V)f;
¢) Vfx )5
d) div(V x

Jeckes

¢) V(7 - F).
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Q2) Evaluate §( ysin xy —3y)dx +(Wdy where C is the square
W
with vertices (1,0), (0,1), (-1,0), (0,-1). (4 points)
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Q3) Find the value of I F-dr from the point (0, 0, 0) to the point (1, 1, 1),
C 3

where C: F(t)=ti+t*j+ 'k
F(x,0,2)=(2-e")i+(Q2y—-1)j+(2— xe* )k
: (5 points)
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Q4) Evaluate Hi‘ -ndA ,where F(x,y,z)= y'i+x*j+5zk,

S is the boundary of the solid enclosed by the paraboloid z = x?+ y?
and the plane z=1 , oriented outward .
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wJordan Umversny' |
Mathematics Department

Mathematics for Engineering (II) . Second Exam. 22!04/2013

-~

Student Name:..... Student number:....
Lecture time:......cccveuveeennnnnne
——

1. Use the Divergence Theorem to eval_uaté I I F -iidA, where
; : s

F(x,y,2) = (xzsin(yz) + x*)i + (cos( y2))j+Bzy*)k and
S is the surface of the cone z=q/x*+y? ,0<z51.

S - (ot uy
=

U-F2 2 S (9 1248 g Sin g p(z) +29°

~ zmz + fs‘/—&ﬁ‘% 2yt

# 2y £t

[8 points]

|
= §1F 3otV | - g chwu‘) dz P dA
—

x> v

&‘Rx;o
o
jgwp(l-r)dw y o
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2. Use Stokes's theorem to evaluate I I (curlF)-ndA, where
s

S is the surface of the hemisphere x* + y? +z> =9 with z 20, oriented outward;

F(x,y,7)=Qycosz)i + (e*sinz)j+(xe’)k [7 points]
Y \ o T :
Y Xeeogz) i
Curl £ e oa 3 _.(gc _fesz)
i ol:j a"“z 3 Y ‘w _}
X Y -(e + e : -
'LJ“S?' e 2 o ¥ S e 1«‘932)
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2=0 s
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x4+ -5 ke,

3. Iff(x)={ f(x+4) f(x) then

2 0<x<2,
a) Find the Fourier series for f(x),
b) F 1
) Find ;(2'2 1)2. [8 points]
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4. Find the Fourier transform of f(x)=e™ , —w<x<wm, ¢>0
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Q 6 ‘ Consider the Co\\ow‘\nj gou\'\O(GWj value .Prololem (BVP} by
u{:{: _u-x-_x =0

Uz (o, t) = U(L:E>:O s E>o
U (x%:0) = £(x) ;.  Ue(x0)=0 ; °<xgL

a) (Y wmarks) Using the methed ,F’\ seperation of vaviebles 3 show that this
PDE reduces l-o ,-L‘e ODEs ' F-' s kr = 0 & G\\_ k G‘: o -

b)( 2 mavks) Explain why we wust have F(0)=0 4 F(L)=0, using +he
given boundary corditions:

C)(L{ mavks ) When soluing the ODE FLkFeo 3 we have lodake tnto
account e all Hivee cases of the k) Fxqu‘w\ w\\S e cases k:OZ

k>0 ave vejecked :-

geneva) W\
A)Ob“a\h a solubien of +L\e ODE: ¥ ~-kF=0 5 wheve k<o s s ~P2;-

(2 movks)

e) (2 waavks) Use the given boundary cenditions to p\'vxo( the poview oy
selublon of F. k'R0,

F>(Q mavks) Find the Genevol golubion of the 2“{00(: 3G\L“’~G‘=O
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