Math 233 Calculus 3 Fall 09 Midterm 3

Soludims

Name:

(1) (a) Define the gradient vector and describe its geometric properties.
(b) Find the gradient vector for the function
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(2) Find the tangent plane to the surface
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at the point (7,1,1).

Feel free to use your answer to the previous question.

wowal v s YFE 1) = <o -d,-2 >
LopSan Sff JW‘%WJ( PWf
O(x-—-'&)-—z} (5,--:)-{; [§-1) =8

j-—l—l’é-—'"[ -1

j%%—-l S



(3) Find all first and second order partial derivatives of the function

f(z,y) = z%e¥? + yeY/?.
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(4) Find all the critical points of the function
f(z,y) = 2¢"? + ye'’?,

and use the second derivative test to attempt to classsify them.
Feel free to use your answer to the previous question.
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(5) A right angled triangle has side lengths roughly 3m, 4m and 5m. You can
measure any side to an accuracy of 0.1m. Use differentials to decide whether
measuring the two longer sides gives you a more accurate estimate of the area

than measuring the two shorter sides.
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(6) f(z,y) is a function of z and y, and both z(u,v) and y(u,v) are functions of
u and v. Suppose you know that

2L A =2, #ll)=3 il =1, wll 1) =~1,
fll 1) ==1, Fll1)= =2 f(2,3) =4, f,(2,3)=—4
fall,—1) = =2, fill,—1)=2.

(a) Compute f,(1,1), or state what extra information you need to compute

1t.
(b) Compute f,(1,1), or state what extra information you need to compute

1t.
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