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Building & Construction Enginecring Program

Prof. Dr. Magdi S. El-Azab Math 106 (Differential equations) Time allowed: 2 Hours

Answer the following problems (Full mark 50 pts)

1. (a) [Spts]Ifu= yz'“, find the values of a to satisfy —-1—u¢\, +Zuy =,

Iny X
, s 53, 3k D
(b) Given the two vectors: F'=y“z i+axyz’ j+ bx y*z2° k.

(i) [5 pts] If F is an irrotational vector field. Compute the constants a and b

and then find its potential function ¢(x, y, z).
(ii) [5 pts] Find divgrad ¢, and V x (V(p).
(iii) [5 pts] Find the equation of the tangent plane at the point ( -2,1,-3)

to-p(, 952} =3,

(¢) [5 pts] Test for local maxima and minima for the function

flx,y)=x>-2xy +y%-x

2. (a) [5 pts] Find the volume of region R bounded by thesolid that lies above the

cone z =+/3(x >4y 2} and below the sphere X+ yE 4 z? =4z . Then use

the divergence theorem to compute H - [F-ds given that

F=(x+cosV)i+(v+sinz)j+(z+eHk,
. . J

and S is the surface of the region K.

(b) |5 pts] Verify Stokes’ theorem for the vector lield /' =—yi—zj—xk and :
S is the paraboloid =z = 4 4_\'2, ZEY, A
P.1.0.
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3. (a) Solve the following differential equations

(i) [Bpts] y'= )—}+Ysm(y)
X x

(ii) [3 pts] (secx—-y)dx—(x——lny—2)dy=()

(iii) 4 pts] (D*-2D°+5D?)y =30sinx +20e73 +10

(b) [5 pts] Evaluate the function u(x) which satisfies the relation

du dv
(u(x)v(x))—;’— —(;\— it (A)-—e
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