
Final Exam Practice Math 232, Calculus III,

1. Find the tangent line to the curve r(t) = hsin t, cos t, ti at (0, 1, 0). Find tangent line
at t = ⇡/4. Find the length of the curve of r(t) over the interval 0  t  ⇡/2.

2. Determine the value of the limit. If it exists, find the value. If it does not show why.

(a) lim
(x,y)!(0,0)

y � xp
x2 + y2

(b) lim
(x,y)!(0,0)

2xyp
x2 + y2

3. If z = ex tan y, where x = s2 + t2 and y = st, find
@z

@x
when s = 1 and t = 0.

4. Find an equation of the plane through the point (1, 5, 4) and perpendicular to the line
x = 1 + 7t, y = t, z = 23t.

5. Let P (1, 2, 3), Q(1,�1,�2), and R(0, 0, 0) be three points in R3.

(a) Find an equation of the plane through P , Q, and R.

(b) Find the area of the triangle formed by PQR.

(c) Find the equation of the line though P that is perpendicular to the plane from
(a).

6. Given xy + exyz � z � ey = 0, use implicit partial derivative to find
@z

@x
at the point

P (1, 1, 1).

7. Let f(x, y) = x2 � 5xy

(a) Find rf(x, y).

(b) Find the directional derivative at (2, 1) in the direction of ~v = �i+ 3j.

(c) Find the equation of the tangent line on f(x, y) at (2, 1).

(d) Find the linearization L(x, y) of f at (2, 1).

(e) Use the linearization to approximate f(1.9, 0.9).

8. Find the local max, min, and saddle points for f(x, y) =
1

3
x3 +

1

3
y3 � xy + 4 (if any

exist).

9. Find the local max, min, and saddle points for f(x, y) = 2x3 + xy2 + 5x2 + y2.

10. Use Lagrange Multipliers to find the maximum and minimum of f(x, y) = x2y subject
to the constraint x2 + y2 = 1

11. Evaluate

Z 2

0

Z 1

y/2
ex

2
dx dy by changing the order of integration.

12. Setup the triple integral in the order of dz dx dy and again as dz dy dx to find the
volume of the solid tetrahedron which is bounded by 3x+y+z = 1 and the coordinate
planes (i.e., the first octant).










































































































13. Set up, do not evaluate the triple integral in rectangular, cylindrical, and spherical
coordinates to find the volume of the solid in the first octant bounded above by
x2 + y2 + z2 and bounded below by z =

p
x2 + y2.

14. Find the Jacobian for the transformation x = u2v + v2 and y = uv2 � u2.

15. Evaluate

Z Z

D
(3x � y)3/2(x + y)5 dA where D is the region bounded by y = �x,

y = �x + 1, y = 3x, and y = 3x � 1. Use the change of variables u = 3x � y and
v = x+ y.

16. Evaluate the line integral

Z

C
(xz + 2y) dS, where C is the line segment from (0, 1, 0)

to (1, 0, 2).

17. Let F (x, y) = (xy2 + 2y)i+ (x2y + 2x+ 2)j be a vector field.

(a) Show F is conservative.

(b) Find f such that rf = F .

(c) Evaluate

Z

C
F dr where C is defined by r(t) = het, 1 + ti, 0  t  1.

(d) Evaluate

Z

C
F dr where C is a closed curve r(t) = h2 sin(t), cos(t)i, 0  t  2⇡.

(e) Use Green’s Theorem to evaluate

Z

C
�y3 dx + x3 dy where C is a circle given

by r(t) = h2 cos t, 2 sin ti, 0  t  2⇡.

18. Use Green’s Theorem to evaluate

Z

C
�y3 dx + x3 dy where C is a circle given by

r(t) = h2 cos t, 2 sin ti, 0  t  2⇡.

19. Use Green’s Theorem to evaluate

Z

C
(ex+y2) dx+(ey+x2) dy where C is the positively

oriented boundary of the region in the first quadrant bounded by y = x2 and y = 4.
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































There are a couple of ways to start this problem.  You can solve one equation for lambda and plug it 
into the other equation.  Or you can set the first equation equal to 0, factor, and solve.



















These are two cases.  They have to be taken separately.  





















































































































































































































































































































































































































































Note:                                           Is a cone at 











































































































































































































The only difference between rectangular and cylindrical is the domain D must be written in polar 
form. 


















































































































































































































































































































































There are usually two different ways to approach this problem.  Either way the end goal is to get a 
domain in terms if u and v. 



First way. Do you see how the equations for the bounds look like our substitutions?
















































































































The second way to get the bounds for u and v would be




 Solve u =3x-y and v = x+y for x and y. Do this by solving the system of equations 
1.











































2. Plug these two equations into all four bounds to get our new bounds. I’ll do the first. 



 



























  Do this for the remaining three bound equations and you will get 






















