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1. Letg(x,y,2)= M=, —4v,v+2) , wEgH=(~L-s,s+1,—)
5
Decide whether or not it is possible to define each composition. If it is not possible,
explain why not. Ifit is possible, write the two matrices which must be multiplied together
when using the chain rule to obtain the derivative matrix for the given composition; then
state the dimensions of the product without actually doing the multiplication.
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2. Consider the surface in R? defined by z=x%? .

(a) Find the equation of the plane tangent to the given surface at the point (- 2,3, - 72),
and write this equation in the form ax + by + cz=d .

(b)  Define the function 4(#) so that the curve in R* defined by ¢(9) = ( tan(?) , e , k() )
will lie on the given surface.




[image: image3.png]3. Consider the function w =sin(2x — y + 4z) .

(@)  Find the directional derivative of w at the point ( 7/2 , /3 , /6 ) in the direction of the
vector (4,3,-12) .

(%) Find a unit vector which points in the direction of maximum decrease of the function w
from the point (/2 ,7/3 ,7/6) .

(©)  Find a unit vector which points in the direction of maximum increase of the function w
from the point (/2 ,7/3 ,7/6) .

4. Consider the surface in R? defined by x2z* — 2yz% — x°y =68 . Find the equation of the plane
tangent to the surface at the point (3 , —4 , 2), and write this equation in the form
ax+tby+cz=d.

5. Each of the graphs defined by the equations listed is in R?. Circle the appropriate
description of each graph.

722 - 9y? - 5x=0 right cone elliptical paraboloid
hyperbolic paraboloid single point
3x2+ T2 +z=0 right cone elliptical paraboloid

hyperbolic paraboloid ellipsoid
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[image: image6.png]6. Consider the line in R? through the points (5,-7,3)and (2,0, 1). Find a parametrization
@D , ¥(® , z()) which describes this line.

7.  Consider the path e()=(¢,3¢+ 4)in R*.
(a) Sketch this path.

(b)  Find the velocity vector and speed for this path.

8. Find the point(s) of intersection, if any, for each pair of paths.

(@) (3t+1,-4r+1,12t+1)and (—6¢+2,8¢+2,-241+2)

M) (3t+1,-4t+1,12¢+1)and (32-5,-4t+9,12¢-23)

(&) (3t+1,-4r+1,12t+1)and 3¢—5,-4¢+9,-23)
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x if y =0 (i.e., for points on the x-axis)
fay= ¥y if x =0 (i.e., for points on the y-axis)
0 otherwise

(@) Do the partial derivatives f; and f, both exist at the point (0,0)?
(b) Is the function f{x,y) continuous at the point (0,0)?

(¢) Is the function f{x,y) differentiable at the point (0,0)?

10. Consider e

lim 2T
*3)—(0,0)

(a) Show that this limit is not the same along every path.
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(b)  Explain why the function flxy) =

cannot be made to be continuous at the

point (0,0), but the function fx,y) = can be made to be continuous at the

xty
point (0,0).

Here are some additional practice exercises from the textbook (with answers in the back of the
textbook):

Exercises for 2.1: Draw the level curves and name the surface if possible in # 3, 7; name the
surface in # 19, 21, 23, 25, 27, 29; do # 31.

Exercises for 2.2: First, show that the limit in #9¢ is zero; then, after removing the 2 from the
denominator, use two different paths to show that this limit does not exist.

Exercises for 2.3: #3,5,7,9,11,13, 15,17
Exercises for 2.4: # 1, 5,7,9,11,13, 15,17, 19
Exercises for 2.5: # 5bed, 9, 11, 13

Exercises for 2.6:# 1,3,5,7,9, 13




