
ME5331 Homework #4 
Due 11/5/03 

 
 

1.  If 32 yzx=φ and kyxjyixzA
rrrr

22 2+−= , find (a) φ∇ , (b) A
r

⋅∇ , (c) A
r

×∇ , (d) 
)( A
r

φ⋅∇ , (e) )( A
r

φ×∇ . 
 
2. Find a unit normal to the surface 10542 22 −=−+ zyzx at the point P(3,-1,2). 
 
3. (a) Find the directional derivative of 22 zxyU −=  at (2,-1,1) in a direction toward 

(3,1,-1). 
 (b) In what direction is the directional derivative a maximum? 
 (c) What is the value of this maximum? 
 

4. Evaluate ∫ ++−
)2,1(

)1,0(

22 ])()[( dyxydxyx  along  

(a) a straight line from(0,1) to (1,2),  
(b) straight lines from(0,1) to (1,1) and then from (1,1) to (1,2),  
(c) the parabola x=t, y=t2+1. 

 
5. Evaluate ∫∫ ++−+

S

dxdyzyxydzdxzyxdydzxz ])2()([ 2322  where S is the entire 

surface of the hemispherical region bounded by 222 yxaz −−= and z=0. 
 
6.  (a) Prove that kyzxjyzxiyxzF

rrrr
)3()26()62( 2223 −+−++= is a conservative 

force field. 
 (b) Evaluate ∫ ⋅

C
rdF rr

where C is any path from (1,-1,1) to (2,1,-1). 
 


