
18.02A Practice Questions - Exam 7 

The actual exam will be about 113 first two weeks, 213 last two weeks. Use the last two 
problem sets to supplement the questions below on the last two weeks. (The practice 
questions below are evenly divided in terms of numbers, but the last five are more involved 
and would get more points. You should also review exam 6 and practice exam 6, for more 
problems using Green's theorem in both the tangential and normal form.) 

P r o b l e m  1. 
a) In the zy-plane, let F = Pi + Qj .  Give in terms of P and Q the line integral 

representing the flux of F across a simple closed curve C, with outward-pointing normal. 
b) Let F = a z  i +by j. How should the constants a and b be  related if the flux of F over 

any simple closed curve C is equal to the area inside C? 

P r o b l e m  2. 
A solid hemisphere of radius 1 has its lower Rat base on  tire xy-plane and center a t  the 

origin. I ts  density function is 6 = z .  Find the force of gravitational attraction it exerts on 
a unit point mass a t  the origin. 

P r o b l e m  3. 

Evaluate L ( y  - z)dz  + (y - z)dz over the line segment C from P : ( l , l ,  1) to Q : (2.4.8). 

P r o b l e m  4. 
Consider a solid sphere of radius a with center a t  the origin; let H be its solid upper 

hemisphere (i.e., the part above'tlle xy-plane). Set up a triple integral in spherical coordi- 
nates which gives the  average distance of a point in H from the xy-plane. 

(Give in tepand,  limits,. and tlie constant factor in front, but do not evalunte.) 

P r o b l e n l  5. 
Let C be a solid right circular cune haviug base radius 1 and vertex angle 60'. Set up - 

an irltegral in cyli~idlical coordinates whidl rep~esents the mornc~lit of inertla of C about its 
cexltral axis; assulrre the dei~sity 6 = 1. 

(Place the cone so i ts  axis is the z-axis and its vertex is a t  the origin; supply integra~ld 
and limits, bu t  do not evaluate.) 

P r o b l e m  6. 
a) Let F = a y q  + 2y(z + z) j + (by2 + z2)  k .  For what values of the constants a arid b 

will F be conservative? Show work. 
b) Using these values, find a function f (x, y, z )  sucll tha t  F = V f .  

r Q  

c) Using these values, give the equation of a surface S having the property: lp F . d r  = 0 

for any two points P and Q on the surface S.  

P r o b l e m  7. 
Let S be the surface formed by the part of the graph of the paraboloid z = z 2  f y 2  lying 

below the plane z = 1, and let F = z i + y j + (1 - 22) k . 
Calculate the flux of F across S ,  taking the outward direction (i.e., the one pointing away 

from the z-axis) as the one for which the flux is positive. DO this two ways: 

P r o b l e m  8. 
Let S be the infinite circular cylindrical surface given by the equation r2 + ya = 1 having 

the whole z-axis as its central axis, and let F = (zx - y) i + ZY j + k . 

a) Calculate V x F (i.e., curl F ) .  
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b) Deduce that  / V x F o dS = 0 for any finite portion R of the  surface S ,  
" d ', - ~ 

C) Let C be any closed curve on S going once around S (and oriented as in the picture). 

Show by using the result of part (b) and Stokes' theorem tha t  
F . d r  always has a . Jc constant value independent of C, and determine this value. 

Let 4(x,  y,z) be a function with continuous second partial derivatives 
Prove that  V x V 4 = 0 

P r o b l e m  10. 
An xz-cylinder in 3-space is a surface given by an equation f (x, z) = 0 in I and z alone; 

its section by any plane y = c perpendicular to  the y-axis is always the same xz-curve. (See 
picture.) 

Show that if F = z2 i + y2j + xz k ,  then F d r  = 0 for any s imph closed curve C l ykg  
on ail xz-cylinder. (Use Stokes' theorem.) f 

I 

a )  by a method which calculates F . dS directly; /L - - -  
b) by using the divergence theorem. 


