
Math 362 - Pra
ti
e Problems1. Does lim(x;y)!(0;0) 2x2yx4 + 2y2 exist ? Why or why not ?2. Let h : R3 ! R2 and g : R2 ! R3 be fun
tions de�ned byh(u; v; w) = (u2; v2 � 3w) and g(x; y) = (2x+ 1; x2 + y2; y) :Compute D(h Æ g).3. If z = z(x; y) is de�ned impli
itly by the equation z + yez � x = 100, 
ompute �z�x and �2z�x2 .4. If f : R2 ! R is di�erentiable, show that r(f 3) = 3f 2r(f) :5. Find the equation of the tangent plane to the surfa
e x2+z2 = ye3z+2 at the point (1;�1; 0).6. If u(x; t) = f(x+ at) and f 2 C2 on R, show that a2uxx = utt.7. A parti
le travels along the path ~
(t) = (2t2; 3t + 1). At t = 1, the parti
le 
ies o� along aline tangent to the path with a speed of 2 units/se
. Where is the parti
le 5 se
onds after itleaves the path ?8. Given that ~F(x; y; z) = (xz4; e2x; zy2), 
ompute 
url ~F , r � ~F, and r(div ~F).9. Find all 
riti
al points of f(x; y) = x2 + 6xy + 6y3 + 1 and determine if they are relativemaxima, minima or saddle points.10. A wire has shape of the ellipse x2 + 2y2 = 9 and the temperature of the wire at the point(x; y) is T (x; y) = 2x� 8y+12. What is the hottest temperature on the wire and where doesit o

ur ?11. Compute these integrals:(a) I = ZZD 30 x dA, where D is the bounded region in the �rst quadrant between y = x andx = y2.(b) J = Z 20 Z 1y2 1(1 + x2)2 dx dy12. Compute the path integral ZC (x + y2 + 1)p4y2 + 1 ds, where C is the 
urve x = 4� y2; �1 � y � 3.



13. Find the length of the path ~
(t) = (2t; t2; ln t) between the points (2; 1; 0) and (4; 4; ln 2).14. If ~F(x; y) = (2x + y2ex)~i + (3 + 2yex)~j and C is the 
urve shown below, 
ompute the lineintegral ZC ~F � d~s.
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(0,2)
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(1,0)15. Given that the mapping T (u; v) = (u+ v; u� v) maps the region D� one-to-one and onto theregion D, shown below, use the Change of Variables Formula to 
ompute the double integralI = ZZD 3 �x2 � y2� dx dy :
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y = u−v{T :1
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16. Let W be the \i
e 
ream 
one" shaped solid between the sphere x2+y2+ z2 = 4 and the 
onez =px2 + y2.(a) Express the solid W in Cylindri
al and Spheri
al Coordinates.(b) Find the volume of the \i
e 
ream 
one" shaped solid W .17. Sket
h the solid W whose volume is given by Z p20 Z 0�p2�x2 Z 2x2+y2 dz dy dx.18. If C is the 
losed 
urve shown below, 
ompute ZC (2 + 
os x) dx+ (3x2 + 3y2) dy.
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19. Let S denote the oriented surfa
e whi
h is that part of the paraboloid z = 3� x2 � y2 abovethe plane z = 2. If ~F(x; y; z) = x2~i+ y2~j+ z ~k, 
ompute the 
ux of ~F a
ross S.



20. If S is that part of the paraboloid z = x2 + y2 whi
h lies below the plane z = R 2 as shownbelow (R > 0 is a �xed 
onstant), show thatZZS 1p4z + 1 dS = �R 2 :
z =  x  +  y  
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21. Evaluate ZZS (r � ~F) � d~S, where S is the upper hemisphere x2 + y2 + z2 = 1; x � 0 and~F(x; y; z) = x3~i� y3~j.22. Use Stokes' Theorem to 
ompute ZC �y3dx+ x3dy � z3dz, where C is the interse
tion of the
ylinder x2 + y2 = 1 and the plane x + y + z = 1 and the orientation of C 
orresponds to
ounter
lo
kwise motion in the xy plane.23. The base of a solid S lies in the triangular region in the xy�plane between x + 2y = 2 andthe 
oordinate axes as shown. If ea
h plane se
tion of S parallel to the x�axis is a squarewhose base lies in the triangular region, then the volume of S is
z

y

2

1
0

x

x + 2y = 2 A. 13B. 23C. 1D. 43E. 53



24. Given that f 0(u) = u1 + u3 , if z = f(u) and u = x2 + 2y, then �z�x =A. 2x1 + (x2 + 2y)3B. 4x2 + 2x1 + (x2 + 2y)3C. x2 + 2y1 + (x2 + 2y)3D. 2x3 + 4xy1 + (x2 + 2y)3E. 2x(1� 2(x2 + 2y)3)(1 + (x2 + 2y)3)225. If D is the region 1 � x2 + y2 � 4, in the �rst quadrant, then ZZD 2 ln(x2 + y2) dx dy =A. �2 (8 ln 2� 3)B. �2 (ln 8� 3)C. �2 (4 ln 2� 3)D. �2 (4 ln 2� 3)E. 3� ln 24


