Quiz 8 Name:
Math 240 - Calculus II1
April 7, 2009

Note: In order to receive full credit, you must show work that justifies your answer.

1. (6 points) Define functions f and g such that

)= () me ()=o)=(55)

i () = o and the rate of change of the outputs is fl = 60 , find u , the
(% 5 fg 12 v

rate of change of the inputs.

Solution: By the chain rule,

()= [ (] C) = [ GCDN ()] €

Computing the determinant matrices:

(1) |5 7[5 510)
f2 B \/xz_,_yz \/xg+y2 2u —5 )

When v =v =5, x =12 and y = 0, so we have

()= 100 L 516 -1 7] 6)

which we solve to find ©« =4 and v = 7.

™

2. (4 points) Find the directional derivative of f(x,y) = e " cosy at (0, 7) in the
direction of v = (1,1).
Solution: The gradient of f is Vf(z,y) = (—e " cosy, —e “siny), so
Vf (O, %) = <—*/T§, —§> The directional derivative is then

P (15) =1 03) 7= (- -F) =

[v]



Quiz 8 Name:
Math 240 - Calculus III
April 9, 2009

Note: In order to receive full credit, you must show work that justifies your answer.

1. (6 points) Suppose = vcosu, y = usinv, u = t*> — 2s, and v = 3t + 4s. If t = 0,
s=7%,t=2,and z = 57, find s and y.

t*—2
Solution: Define functions f and g: f “) = UC‘OSU and ¢ 7 = 7).
v usin v t 3t + 4s
Then (z) =(fo g)(‘:) and by the chain rule,
T S S 5 5 S
= |D .l =1|D D .
() =[P O @) = [ GO ()] )
Computing the determinant matrices:
T\ | —vsinu cosu -2 2t | (s
) sinv  wcosw 4 3 i)
When ¢t =0 and s = §, u = —F and v = 7. Thus,
S\ 0 -2 0 $\ | —-27 0 5
i) z 4 3]\2) | 2r 3 ]\2

which we solve to find s = —g and y = —27.

()

o 3

2. (4 points) What is the direction of steepest descent of f(z,y) = z*y — 2y at the point
(3,2)7
Solution: The gradient of f is V f(z,y) = (2zy, 2% — 2).
The direction of steepest ascent at (3,2) is Vf(3,2) = (12,7). Thus, the steepest
descent is in the direction of —V f(3,2) = (—12, —7).



