The fnal will cover from Chapter 12 to 15.
There will be an extra review at 4:10pm Sunday December 15.

1. Find the tangent plane of zu{r, ) +yfulz, 112 = 222 at the point {1, 1, 13.
Find the tangent plane of 72 4+ 32 + 222 =4 at (1,1,1).

2. Plot level curves for the hmction

z = f{r,y) =42 + .

Plot the level surfaces of the function f{x, g, 2) = 2% + 42 + 422,
3. Find the direction in which the function z = 2x + =n(2y — x)
increases the mest from the point {0, Q).

4.Find the directional derivative of z = f{r, ) = 42% 442

in the direction of i4+j at the point {1, 1).

What & phy=ical meaning of this derivative?

5. Compute: {z¥),,

6. Find tangent, normal vector and curvature of the cirve:

t+tj+2 k.

7. A particle’s acceleration is according to

a{f) = sint i—t j+2 k. Find all jts

pos=sible vector-valued position finction.

8. Find parametrizations of the curves 472 +32 =1 and 222 442 = 1.

9. Find maxima and maxdmal vahie of the imction 2r — y inside the wnit
circle.

10. Find the integral [ [ [, zducl, where I & the upper half unit ball

Py 421,220

11. Find maxima and maximal vahie of the function 72 + 2y in the triangle
r+3y=1,% =0 and =z =1.

12. Find the integral [ [ [, zduol, where I & the part of the unit ball
PP+ <1land 22 Oy 2 0,22 0.

13. Find the extrema of the fimction %y in the triangle bounded by the
T —aris

and y — aris and theline x +y = 1.

14. Campute [ [, F*ydrdy, where 7 is the npper half disk.

15. Canpute the divergence and ourl of the vector fields =2yi+ coelr +
#1j+z2k. The phy=ical meaning of divergence iz the density of the smurce of the
vector flek] and that for ourl & the vector vahed cirenlation density.

16.Compute [, yrdr + rdy,where {! is the counterclockwise unit drcle.

17. Canpute [ r*ds, where § iz the upper half circle.
18. Compute the center of mass of init circle with density dfx, i) = 2.

15, Write dowm the change of variable formulae for



spherical and cylindrieal coordinates.

20. Campute the integral
T Jrsrayacal® + 47 )dzdy.

21.Compute { [ F » ndS where £ & the regicn baunded by the npper half

sphere
and F = rifit+{r + y)j+zk.

22. Compute [, Fadr, where F = 2*yi+{z+y)j+zk and £’ is the intersection
of the unit sphere and the plane x = z, with the right hand arientation.
23. Compute [ [ FdS where T is the region bounded by the upper half

sphere
and F ==z.

24. Approximate /55 and =in{46%). You have to show the formula. An
answer

fram calenlate will yiekl O point.

25. Find the madimum of zyz if = +y+2 = 1 and positive.



